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Preface

It is a matter of delight for us to present the first edition of our book “Key
Performance Indicators for Sustainable Management”. Our main purpose in writing
this book is to organize and present major key performance indicators within the
framework of the balanced scorecard approach. The book offers many thoughtful
insights into the sustainable management of business operations in the modern
world. We consider the book a valuable companion for business practitioners, stu-
dents and teachers alike. We believe that even the reader with little or no knowl-
edge of accounting and finance can benefit from this book.

The four perspectives (financial, customer, process, and learning/innovation) of
the balanced scorecard can be viewed as interdependent and hierarchical. We believe
that constant learning and innovation, at the firm level, leads to the refinement of
internal processes, and helps in improving operational efficiency. This results in
increased customer satisfaction and higher financial performance. We selected 180
ratios, and consider these to be a representative collection of key performance indica-
tors, supporting all four perspectives of the balanced scorecard. With a compact and
consistent profiling of all ratios, and supporting ideas for calculating and interpreting
the key performance indicators, the book takes on the character of a reference
manual.

The book also provides cutting-edge knowledge on several key ecological indi-
cators linked to the four perspectives of the balanced scorecard approach. Among
others, these include resource efficiency, carbon footprints, product related recycla-
bility, emission volume of production related pollutants and awareness about energy
sourcing. The ecological indicators seek to encourage an attitude of “long-term” stra-
tegic thinking in business decisions. In addition to this, we have introduced several
key indicators for “risk-related consciousness” in evaluating business performance.
We think that managers need to be continuously aware of indicators, such as value
at risk, cash flow at risk, bankruptcy risk, expected process based risks, and the cost
effectiveness of risk management initiatives.

In order to facilitate the implementation of the KPI project in a business, we
propose the use of 28 SMART (Specific, Measurable, Achievable, Relevant and
Timely) key performance indicators. The SMART indicators in this book are marked
with the symbol (S) and offer at a glance a good overview of the major indicators
for all kinds of business organization, and particularly for small and medium-sized
enterprises.

We would like to place on record our gratitude to Dr Stefan Giesen, our publish-
ing editor at De Gruyter for his encouraging ideas and support in the timely comple-
tion of this project. We are also thankful to David Peck for his hard work in the
language editing of the text. Needless to say, any remaining mistakes in language

https://doi.org/10.1515/9783110598094-201

 EBSCOhost - printed on 2/8/2023 11:04 AM via . All use subject to https://www.ebsco.com/terms-of-use

https://doi.org/10.1515/9783110598094-201


or content are still our responsibility, and we invite you to make suggestions to im-
prove the next edition of the book.

Professor Dr. Hans-Ulrich Krause Professor Dr. Dayanand Arora
hans-ulrich.krause@htw-berlin.de arora@htw-berlin.de
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Introduction

The subject area of business administration can well be considered an applied science.
It comprises three typical activities: Describing (for example, a problem or an activity),
Explaining (for example, its context and/or its parameters) and Managing (for exam-
ple, developing, implementing and/or monitoring) a chosen solution. In order to ac-
complish these activities, a comprehensive range of tools and instruments have been
developed over time. Key Performance Indicators (KPIs) are an important example of
such instruments.

Though the usage of key performance indicators has a long tradition, its practical
application has always been coupled with innovative ideas and the need for improve-
ment. They represent the outcome of a continuous process of change, derived through
various mutations in the economic, technical, social, political and ecological environ-
ment. Therefore, business firms of all sizes regularly call for effective tools to success-
fully plan, manoeuvre, and control their business operations.

Over the last few decades, systems with pyramid-like structured financial per-
formance indicators have been dominant (for example, the DuPont System). Now,
new approaches, such as the balance scorecard, are gaining ground. A performance
evaluation system based on balance scorecard emphasizes the importance of using
all types of information, both financial and non-financial, which is essential to re-
maining competitive. The accounting reports of a firm’s performance are now often
based on critical success factors in four different dimensions: the first dimension of
financial information is usually supplemented with three non-financial dimensions
(customers, business processes, and human resource/innovation). The manage-
ment (including reporting) of non-financial issues and activities is increasingly be-
coming a proxy (through an analysis of cause-effect relationships) for evaluating
the overall performance and abilities of a firm. Thus, balanced scorecard provides
a basis for a more complete analysis than is possible with financial data alone. In
this context, we proudly place on record the fact that our book is based on the bal-
ance scorecard approach, and is probably the first one of its kind.

An interesting trend in the business world is the decentralization of responsibil-
ity and authority. This has led to a sizable increase in the number of executives
who not only have to understand key performance indicators, but also systemati-
cally influence them. Such professional requirements are expected, not only from
the managers trained in business administration, but also from engineers, scien-
tists, legal professionals, and others, who have, over time, risen to senior manage-
ment positions in their firms. In addition, the increased internationalization of
firms, with globally aligned sourcing, production and sales networks, makes the
use of English in business communication indispensable. This is equally true for
both internal and external reporting. We believe this book will be a useful reference
guide, kept on the shelf of professionals, and used in their professional training.

https://doi.org/10.1515/9783110598094-001
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In the academic world it is noticeable that students are increasingly expected
to develop a sound understanding of modern management tools, including key per-
formance indicators. This book provides both a basic as well as an advanced refer-
ence base for students of business administration, both at the undergraduate and
graduate level. It is a compact introduction to the subject, even for students of inter-
disciplinary programs, such as industrial engineering or business law.

When using the key performance indicators, it is important that all concerned
parties have a good understanding of their basic contents. Our book helps in achiev-
ing this goal in many ways. When searching for a suitable key indicator, its calcula-
tion and meaningful usage, the following questions should be answered carefully:
1. What kind of problem needs to be resolved? This would mean specifying the

business aspect or the context, which needs to be analysed through an absolute
or relative indicator.

2. What kind of data (physical, monetary and time value) is suitable and relevant
for the purpose?

3. How can the needed data and information be obtained within the firm?
4. What is the typical value of the indicator, which should be targeted by the firm

or which is achieved by other firms?
5. What possible actions are available, or can be applied, to improve the key indi-

cator, which solve the problem or bring it closer to a solution?

This book explains key performance indicators, representing a new form of refer-
ence manual. We have developed business-related details for various groups or
combinations of key indicators, with the following features:
– Structural navigation of the book around the four dimensions, or perspectives, of

the balanced scorecard approach. The financial, customer, processes, human re-
source/innovation perspectives have been further classified into sub-groups to fa-
cilitate targeted referencing. The sub-groups, such as value-based management
(VBM), project controlling, and supply-chain management, need to be highlighted,
due to the increased need for key performance indicators in these areas.

– The core message of sustainable management is highlighted in this book. It is
based on the idea of setting in motion a development process which satisfies
the needs of the present generation without jeopardising the needs of future
generations. With its emphasis on reporting and performance evaluation at the
firm level, the application of the sustainability principle simultaneously tracks
three top targets of economic benefits, social responsibility and ecological via-
bility. Therefore, the selected ecological key performance indicators are not
shown separately as the fifth perspective of the balanced scorecard approach
but specifically integrated in each of the four perspectives.

2 Introduction
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– Compact indicator profiles with systematically consistent structures:
The analytical question answered by this indicator.

Definition or Formula for calculation, along with the dimension in which an
indicator is expressed;

Calculation/Derivation of the indicator, with the source(s), where the infor-
mation can be available or sought;

Interpretation and typical range of the indicator;

Useful suggestions for improving the indicator; and

List of related ratios and additional notes.

– The list of common synonyms for each key indicator provides more clarity about
the terminology. In addition to that, a list of related indicators gives an opportu-
nity for the reader to explore new aspects of the indicator under analysis.

– We have also offered specific instructions on which key indicators can be com-
puted by external analysts without any problem, and those that can only be
computed by internal analysts. Thus, external analysts can compute all key in-
dicators, where input data is derived directly from the published annual re-
ports, for example, profit indicators.

There are four Appendices at the end of the book: they provide additional sugges-
tions for a systematic handling the subject of key performance indicators:

Appendix I offers a systematic explanation about how one can study and ana-
lyse the changes in the relative ratios.

Appendix II is devoted to explaining the basic linkages in the DuPont ratio sys-
tem, and the three main drivers of return on equity.

Appendix III provides a tabular listing of all key performance indicators in an
alphabetical order for easy referencing.

Appendix IV contains a tabular overview of 28 SMART (Specific, Measurable,
Attainable, Relevant and Timely) KPIs with the related formulae for giving the
reader a suggestive list of KPIs that we believe can give a quick profiling of the firm
at a glance within the balanced scorecard framework.

We feel that our readers do not have to be experts in accounting and finance to
understand the text. However, once they start understanding the information con-
tained in the text, they will surely be on their way to becoming an expert on inter-
preting key performance indicators.

Introduction 3
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1 Basic Indicators

1.1 Technical Productivity

Analytical Question
How large is the technical (pure tangible) yield of an input factor, measured in
terms of a particular output unit?

Definition

Output Quantity

Input Quantity

or

Output Quantity of Combined Factors of Production

Input Quantity of Deployed Factors of Production

Examples of different factors of production are: raw material, labour-time, capital,
supplies/utilities and area.

Various measures of quantity are: units produced, length, area in square meters,
weight and time duration.

The measured value of efficiency may be expressed in units per hour (for exam-
ple, produced quantity per hour), hours per customer (for example, time consumed
per customer), square meter per unit (for example, required packing material quan-
tity per machine) and Kg per hour (for example, produced chemical, measured
in Kg per hour).

Calculation/Derivation
The required data for this quotient is prepared from the internal cost accounting
system, which is then processed and made available to decision makers in different
cost types, cost-centres, and product costing.

Interpretation and Typical Range
With the help of Technical Productivity, a physical measure of yield for all produc-
tion factors is derived.

Since various combinations of production factors (each one measured differ-
ently) are used for a particular output, data for measuring Technical Productivity
has to be collected and valued for each factor separately. Often the measured value
shows individual and partial efficiency.

https://doi.org/10.1515/9783110598094-002
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Therefore, it is not easy to recommend a typical range for this ratio. A useful in-
terpretation of this ratio is possible over time, when intra-firm or inter-firm compari-
sons are made over several periods. When making international comparisons, the
impact of other value drivers, such as changes in the bilateral exchange rate over
time has to be carefully considered.

An important, though simplified, assumption made when calculating this quo-
tient is that the input and output factors have a linear cause-and-effect relationship
with each other. It should be emphasized that this assumption of linearity is not
always true. Since the deployed factors of production are usually scarce, managers
always try to achieve the highest possible yield, i.e. technical productivity.

Useful Suggestions
The demand for targeted productivity has increased in firms and is often grounded in
the need to improve future competitiveness. Through an improved (quantity-based)
input-output relationship, the firm should make maximum use of scarce production
factors. Improvements in productivity are focused at increasing the yield value of the
deployed resource input. Thus, measuring productivity over time is an important
step in process-optimization, which is often achieved through skilfulness in avoiding
wasted time, energy or effort. Lean manufacturing provides an interesting example of
process improvements, which supports the business benefits of rapid execution.

There is one more aspect that needs to be considered. If the input factors of pro-
duction have substitutes, a part-improvement in productivity may not necessarily
lead to total improvement in productivity. Moreover, an improvement in the pro-
ductivity of a particular factor may well be due to increased consumption of another
input factor.

A change in this ratio in the context of desired corporate goals can be achieved
by a disproportionate increase or decrease in the achieved output (as numerator)
and deployed input (as denominator). For further details and systematic explana-
tions of this argument, refer to the information in Appendix I.

Related Ratios/Additional Notes
“Technical Yield” and “Output-Input Ratio” are often used as synonyms for
Technical Productivity. In some cases, productivity is labelled as efficiency, such as
material efficiency.

The inverse value of Technical Productivity (input quantity/output quantity) is
known as “Production-Coefficient”.

In order to make better judgments about the performance of a particular pro-
cess, it is desirable to measure the outputs (the numerator) in monetary terms. This
leads to the calculation of the so-called “economic productivity”. If both output and
input factors are measured in monetary units, the resultant value will be called

6 1 Basic Indicators
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“operating efficiency” In process reengineering, any change that increases eco-
nomic productivity is considered as an economically efficient change.

1.2 Efficiency

Analytical Question
How large is the relative yield of (or return from) an input factor in terms of a particu-
lar output unit? What is the quantifiable relative performance of a particular process,
operation or a system?

Definition
The term “efficiency” and various measures, which are related to or derived from it,
are not uniformly defined. Some measures of Efficiency relate to “technical produc-
tivity”, whereas other measures relate to “economic productivity”. Mostly,
Efficiency is named and described with reference to the input factor, such as mate-
rial efficiency, labour efficiency (or employee efficiency), energy efficiency, etc.

Output Value (Measured in Monetary Units)

Input Value (Measured in Quantity or Monetary Units)

Some examples of efficiency are: production per employee, energy costs per machine
hour, sales per square metre of sales area, and contribution margin per client.

Various measures of quantity are: units produced, length, area in square me-
ters, weight and time-duration.

The measured efficiency value may be expressed in % (in the case of technical
quantity-based efficiency) or in € per square meter, € per client, € per unit, €
per hour (in the case of economic/value-based efficiency).

Calculation/Derivation
The required data for this quotient is prepared from the internal cost accounting
system, which is then processed and made available to decision makers in different
cost types, cost-centres, and product costing.

Interpretation and Typical Range
Put simply, Efficiency is a measure of performance. If it is measured in technical
terms, it is similar to productivity and implies the yield of a particular production
factor. Since various combinations of production factors (each one measured differ-
ently) are used for a particular output, data for measuring efficiency has to be col-
lected and valued for each factor separately. Often the measured value shows
partial efficiency.
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Therefore, it is not easy to recommend a typical range for this ratio. A useful
interpretation of this ratio is possible over time, when intra-firm or inter-firm com-
parisons are made over several periods. When making international comparisons,
one has to consider carefully the impact of other value drivers, such as changes in
the bilateral exchange rate over time.

An important, though simplified, assumption made when calculating this quo-
tient is that the input and output factors have a linear cause-and-effect relationship
with each other. It should be emphasized that this assumption of linearity is not al-
ways true. Since the deployed factors of production are usually scarce, managers al-
ways seek to achieve the highest possible economic yield, i.e., economic productivity.

Useful Suggestions
Every measure of Efficiency is aimed at improving the value of the deployed re-
source input. Thus, measuring efficiency over time is an important step in pro-
cess-optimization; this is often achieved through skilfulness in avoiding wasted
time, energy or effort. Lean manufacturing is an interesting example of process
improvement, which helps to achieve the business benefits of rapid execution.

If the input factors of production have substitutes, a part-improvement in effi-
ciency may not necessarily lead to total improvement in efficiency. Moreover, an
improvement in the efficiency of a particular factor may well be due to increased
consumption of another input factor.

By comparison, producing something at a lower cost than competitors, or
achieving a reduction in unit costs over time or reduction in time to complete a job,
or reduction in inventory levels are other examples of efficiency improvements.

A change in this ratio in the context of desired corporate goals can be achieved
by a disproportionate increase or decrease in the achieved output (as numerator)
and deployed input (as denominator). For further details and systematic explana-
tions of this argument, refer to the information in Appendix I.

Related Ratios/Additional Notes
The “Technical Efficiency” and “Economic Efficiency” are two variants of
Efficiency. Various synonyms, such as “Output-input ratio”, “Productivity”
“Technical Productivity”, “Technical Yield” or just “Yield”, are commonly used for
technical efficiency. Typically, the productivity is shown with reference to an input
factor, such as material or energy.

The inverse value of technical productivity (input quantity/output quantity) is
known as “Production-Coefficient”.

Closely related to the concept of technical efficiency is another concept called
Economic Efficiency, which is similar to economic productivity. If various input fac-
tors which are measured in heterogeneous dimensions, are made comparable by ex-
pressing them (in the denominator) in monetary terms, the resultant quotient is
called Economic Efficiency.
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1.3 Economic Efficiency

Analytical Question
How far is the computed value of the operational output-input ratio good enough,
from the economic value perspective? Does the cost-benefit analysis of an operation
lead to the creation of value?

Definition
The quotient for Economic Efficiency is an extension of technical and economic pro-
ductivity, where both numerator and denominator are in monetary terms.

Variant A: Variant B: Variant C:

Revenue Benefits Budgeted Costs

Expenses Costs Actual Costs

The Economic Efficiency is measured in multiples. The goal is to achieve a value
above 1, for example, 1.2. If the values in the above variants are multiplied by 100,
the result will be a percentage. Thus, a comparable goal is to achieve results above
100 %; for example, 120 %.

Calculation/Derivation
The required data for this quotient is prepared from the internal cost accounting or
external accounting reports. In some cases, it is essential to have a direct costing (for
segregating costs into variable and fixed) on the basis of budgeted and actual costs.

Interpretation and Typical Range
Economic Efficiency is a core criterion for making capital budgeting decisions. With
the help of calculated economic efficiency, a monetary measure of yield is estab-
lished for accepting or rejecting a project.

In all variants of Economic Efficiency, the rule of thumb is simple: the higher
the quotient, the better the economic efficiency. However, sometimes values below
100 % are also possible, particularly in non-profit organizations (NPO), where the
focus is not on profit-maximization. Instead, NPOs may choose projects based on
the highest possible cost coverage.

Useful Suggestions
In order to influence this ratio positively, the numerator could be improved through
a better price or volume strategy. The denominator (i.e., cost side) could be opti-
mized through a more efficient use of the factors of production.

An important, though simplified assumption made for calculating this quotient
is that the variable and fixed costs remain constant over time. However, if the
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output volume increases or reduces over time, the Economic Efficiency may change
over- or under-proportionately because of the changing behaviour of the fixed costs
(the so-called capacity effects).

Furthermore, as in similar ratios, the reduction of overheads or other cost-
components should not lead to an over-proportionate reduction in performance; oth-
erwise the expected improvement in economic efficiency may not be achieved. Simply
speaking, the austerity measures should not create counter-productive effects.

A change in this ratio, in the context of desired corporate goals, can be
achieved by a disproportionate increase or decrease in the achieved output or bene-
fit (as numerator) and deployed input or costs (as denominator). For further details
and systematic explanations of this argument, refer to the information in Appendix I.

Related Ratios/Additional Notes
Economic Efficiency is also known as “Operational Efficiency” or “Cost-Benefit
Analysis”.

A closely related family of ratios that help in measuring Economic Efficiency is
called “Profitability Ratios”. Thus, various measures of profitability (with capital or
sales as input variables) assist us in establishing economic efficiency.

Many banking institutions use the “Cost-Income Ratio”. The ratio (actual-actual
or budget-actual) helps in making diverse intra-firm and inter-firm comparisons,
both in national and international contexts.

1.4 Profitability

Analytical Question
How much is the relative Profitability, computed by comparing any indicator of pe-
riodic performance with the deployed resources? What is the ability of a business to
generate profit (i.e. return) when compared with the capital employed or sales
volume?

Definition
Four basic variants of Profitability are possible:

Variant A: Variant B: Variant C: Variant D:

Profit Profit Net Cash Flow Net Cash Flow

Capital Sales Capital Sales

If the values in the above variants are multiplied by 100, the result will be as
a percentage.

For computing the capital employed in the denominator, instead of the ending
balance, the average volume of capital employed is often taken.
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Calculation/Derivation
The required data, depending upon the chosen profitability variant, can be obtained
from the published external financial reports or from the internal cost accounting in-
formation system. The information may also be available in from the internal capital
budgets or financial reports.

Interpretation and Typical Range
Profitability is the most important measure of performance in any business deci-
sion. It is used to assess a business’s ability to generate earnings in comparison to
its expenses and is expressed as a relative measure.

For all capital or sales related profitability ratios, the valid statement is: the
higher the Profitability, the better the earning-capacity and, consequently, the
higher the self-financing capacity of the firm.

Unlike the “classical” Return On Sales (defined as operating profits/sales), in
Cash Flow Margin (akin to EBITDA-turnover-yield), cash inflow is matched with
sales, which cannot easily be influenced by balance sheet related policy decisions,
and therefore, is considered more meaningful than any other measure based on
earnings.

By comparison with the “classical” gross or net return on sales, the Cash Flow
Margin Ratio carries the advantage of neutralizing many of the differences which
arise because of divergent international legal directives and practices. Thus, inter-
national comparisons based on this ratio are useful.

In principle, for the calculation of Return On Equity, both profit before or after
taxes can be taken. The calculations based on after tax profits (i.e., net income) are
obviously more common. However, if non-incorporated firms (not liable to pay
taxes) are compared with tax-liable corporate firms, it would be sensible to measure
the profit before tax.

It is difficult to make recommendations about the target profitability. Obviously,
the rule of thumb is that the Profitability should be higher than the financial costs.
For orientation and benchmarking this ratio, one could take internal comparisons
(such as the ratio in different organizational units or plan-actual values) or external
comparisons where the branch-specific average period or the “best-practice” value
may be used as a guide.

Assuming that the comparable firms have a similar structure of products, pro-
cesses or potentials, any variance from the average values provides clear indication
for serious reviews. These should help in analysing the positive and negative devel-
opments in the ratio, and steer them in the context of corporate goals.

Useful Suggestions
In order to influence this ratio positively, the numerator could be improved through
a better price/volume strategy on the sales side, and through a more efficient use of
the factors of production on the cost side. Any business strategy that promotes
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high-yield (or discourages low yield) products and services would invariably lead to
an improvement in profitability. In individual cases, one has to analyse the effects
of those factors which cut across the time dimension; thus for example, products
and services in varying life-cycle phases have different levels of profitability.
Similarly, sometimes a product-mix-effect demands that products with lower-
margins may be continued, in order to support and complement other high-margin
products.

In the denominator, a reduction in the asset base could be achieved through
selling of non-operating assets (at least at book value) or a reduction in inventory
levels. Asset leasing is another common measure for reducing the denominator.
Thus, even with constant (or declining) earnings, the profitability can be improved
because of a lowered asset base.

A change in this ratio, in the context of desired corporate goals can be achieved
by a disproportionate increase or decrease in the earnings (as numerator) and de-
ployed assets or sales volume (as denominator). For further details and systematic
explanations of this argument, refer to the information in Appendix I.

Related Ratios/Additional Notes
Along with the classical measures of “Return On Equity”, “Return On Assets” and
“Return On Sales”, in the recent past, there is a stronger tendency to calculate the
cash flow based “Return On Equity” and “Return On Assets”. For details on these
ratios, as well as for other ratios (such as ROI and CFROI) in the family of profitability
ratios, refer to the appropriate terms in the Index.

In the case of responsibility-centres (such as sales offices or profit-centres),
which use profitability ratios for planning and controlling purposes but have no in-
fluence over financing and other decisions, the profitability ratios are generally cal-
culated “Before Interest” and “Before Taxes”.

1.5 Turnover Rate

Analytical Question
How often is the average inventory of a particular asset turned over into sales dur-
ing a period?

The ratio can be applied to a variety of assets or objects, for example, to inven-
tories of different kinds.

Definition

Average Sales, Need or Consumption

Average Inventory
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The ratio is expressed in terms of multiples and could have a decimal value as well.
The numerator can be the average sales, need, consumption or outflow.

In the case of real assets, instead of using the quantity-based data for numerator
and denominator, it is also common practice to take value-based data. However, for
an inter-firm or time-series comparison of the value based result, it is important to
check the consistency of the valuation base for the inventory amount. The valuation
could be based on acquisition price or sales price, current price or average price, or
appropriate production costs.

Calculation/Derivation
The required data, depending upon the level of aggregation of the chosen products,
can be obtained from the information system of (internal and external) accounting.
For example, the data can be based on an ERP (Enterprise Resource Planning) sys-
tem with a module-based structure. Among others, a familiar name of ERP software
is SAP R/3 or S/4 HANA. The data could also be obtained from corporate capital
budgeting documents.

Interpretation and Typical Range
The Turnover Rate belongs to the category of “activity ratios”. It shows the arith-
metical intensity of an asset-use or consumption in the business processes.

A general target range for this ratio cannot be determined. For orientation and
benchmarking, one could take internal comparisons (such as the ratio in different or-
ganizational units or plan-actual values) or external comparisons where the branch-
specific average period or the “best-practice” value may be used as a guide.

Useful Suggestions
Assuming that firms in the same branch usually have similar production and asset
structures, the ratio values, differing significantly from the averages, are clear can-
didates for serious reviews. These should help in analysing the positive and nega-
tive consequences and steering them in the context of corporate goals.

In trading companies, Turnover Ratios constitute a central measure for steering
the supply chain management. This is primarily because trading companies do not
have any production of their own.

The significance of the Turnover Rate is evident when we view stock number as
“capital”, particularly in the context of the ROI framework. The Profitability (Net
Income/Capital) as a key ratio is extended into two ratios, where Return On Sales is
based on EBIT/Sales and Asset Turnover is based on Sales/Average Assets. For ad-
ditional explanation about this multi-layered ratio systems, refer to the DuPont
System in Appendix II as an example.

The multiplicative link between “Return on Sales” and “Asset Turnover” ratios
in ROI shows that a firm can maintain its profitability despite a fall in the return on
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sales, if it is able to improve its asset turnover ratio. For this, the short, medium,
and long-term impact of all the measures, which reduce the asset base without neg-
atively influencing sales-generating capacity has to be carefully evaluated.

Similarly, a rise or fall in the profitability of the enterprise could be analysed
with reference to return on sales and/or asset-turnover, and measures for improve-
ment can be developed. This analytical perspective, and the derived conclusion,
can be applied to all other ratios in the category of “turnover” as well.

A change in this ratio could be triggered by a disproportionate increase or de-
crease in sales as a measure of flow (as numerator) and inventory as a measure of
stock (as denominator). For further details and systematic explanations of this argu-
ment, refer to the information in Appendix I.

Related Ratios/Additional Notes
The word “Turnover Coefficient” is often used as a synonym for “Turnover Rate”.

If the numerator and denominator are turned upside down, the resultant coeffi-
cient is called “turnover period” or “turnover time” or simply “coverage”.

1.6 Elasticity

Analytical Question
How strongly does the value of a dependent factor react to a change in the value of
an independent factor, with both measured in percentages? For example, to what
extent is the failure rate expected to change when the time allocated to the training
of employees increases by 15 % in terms of error-prevention measures?

Definition

Relative Change in dependent Factor

Relative Change in independent Factor

Since both the numerator and the denominator are percentages, Elasticity is
a dimensionless, usually non-integer value. Depending on the implicit relation be-
tween the two variables, it can be positive as well as negative (for example, -1.2).

Calculation/Derivation
In practice, prerequisites are often lacking for (i) a system-based functional relation
(backed up by calculations) or (ii) a regression analysis, which can produce statisti-
cally valid results. Therefore, either observation based on small patterns of reac-
tion, or simple estimations based on previous experience, are carried out to derive
common elasticity-assumptions.
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Interpretation and typical range
Despite the insufficient availability of analytical data, determining robust and con-
clusive cause-effect-relationships or end-means-relationships is a matter of neces-
sity and utmost importance in management control. When the relation between two
values isn’t directly based upon a mathematical operation (for example, gross price
minus discount equals net price), all that remains in practice is the ability to make
relatively well-founded assumptions and suppositions.

In the case of decisions involving multiple people, either through active partic-
ipants, or through the inclusion of subordinates and superiors who need to be in-
volved, the assumptions (such as those relating to elasticity) need to be objectively
disclosed. This is important in encouraging rational corporate management as well
as promoting mutual understanding for decision-making and action.

The economic and theoretical foundation of changing circumstances, and the
intensity of their objective relationships are of essential importance for manage-
ment, especially when various economic parameters are applied and, sometimes,
their correlation in multi-layered KPI systems need to be understood. Thus, the va-
lidity of the tools in Balanced Scorecard is significantly reinforced by the quality of
these objective dependency-relations (for example in the form of so-called strategy-
maps with cost and value drivers).

Taking into account the variety of entrepreneurial malleable interdependent
factors within a functional area, and between different levels of an organization,
a generalized target value for the extent of each type of elasticity, obviously, cannot
be determined.

For orientation and benchmarking elasticity, one could take internal compari-
sons (such as the ratio in different organizational units over time or budget-actual
comparisons) and corresponding external comparisons, where the branch-specific
average values or the “best-practice” values may be used as a guide.

Useful suggestions
In the name of simplicity, the fundamental form of the relationship between two
variables is assumed to be implicit (so-called “mono-causality”). This is usually the
basis for the implementation of various measures.

In most business decisions though, there are multiple parameters that are re-
lated in end-means-relationships, especially when one must take into account
socio-cultural and environmental parameters because of sustainability concerns
(so-called “multi-causality”). The complexity of this network of relationships is usu-
ally further increased by the fact that there is not just one but multiple targets, or
a corporate goals-system with multiple levels of target priorities.

To be able to conduct the business activity in a company more effectively, the
following areas of cause-effect-relationships between independent and dependent
variables (in their respective corporate situations) have to be taken into account
when determining elasticity:

1.6 Elasticity 15

 EBSCOhost - printed on 2/8/2023 11:04 AM via . All use subject to https://www.ebsco.com/terms-of-use



– complementary, competing and neutral relationships
– linear (proportional) correlations but also those gradients having different lev-

els of steepness over a period of time (so-called deviating correlations)
– progressive versus digressive trends
– stable or unstable, i.e. existentially threatened relationships in the time period

being observed, potentially through disruptive internal or external influences
– immediate or lagged correlation between two variables (depending upon the

length of delay).

The breadth of the fundamental spectrum of corporate areas of analysis during the
derivation of cause-effect-relationships and the related calculation of elasticity
should show how demanding the choice of appropriate indicators, and their inte-
gration into performance management systems are. This should adequately portray
the reality of complex operational routines within a company.

Related Ratios/Additional Notes
The concrete forms for special applications of elasticity concepts in management,
especially in marketing and pricing policy are:
– Price Elasticity of Demand (Refer to KPI No. 3.3.6)
– Cross price elasticity of demand
– Income elasticity of demand

Other economic connections, in the form of cause-and-effect relationships, are also
possible within the framework of this KPI.

1.7 Compound Annual Growth Rate (CAGR)

Analytical Question
Relatively speaking, to what extent has a business parameter value changed on
average within a multi-periodic comparison?

For example, by what percentage has the number of employees increased
(called growth rate) or the revenue decreased (called decline rate) over a period?

Definition

ð1+ vÞ= n
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð1+ v1Þ · ð1+ v2Þ · ð1+ v3Þ · . . . · ð1+ vnÞ

p� �

Wherein:
v – Compound average rate of change per period
vi – rate of change in period I (i = 1, 2, 3. . .., n)
n – maximum observed number of periods

1+v – average change factor per period
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The rate of change is given as an absolute number. For example, a value of 0.15
corresponds (using the multiplying factor “100”) to a growth rate of 15 %; a negative
value of -0.028 corresponds (using the multiplying factor “100”) to a decline rate of
2.8 %. The respective change factors in the calculation formula account for 1.15 and
0.972.

If in a practical case – and with continuous solely positive or continuous solely
negative values – there are only the first and last observed values of a numerical
series (with n periods) available, the simpler calculation formula can be applied:

ð1þ vÞ ¼ ðFinal value=Initial valueÞð1=nÞ

Rates of change are often (after multiplying by “100”) interpreted as percentages (i.e.
stated “in per cent”, e.g. 1.8 % decline). In contrast, an increase or decrease in the
rate of change is indicated “in percentage points” (the increase of the complaint rate
has risen, e.g. from 4.2 % by 1.5 percentage points to 5.7 % or has halved by 2.1 per-
centage points to 2.1 %).

Calculation/Derivation
The data for the purpose of this KPI has to be gathered from the equidistant time
series. Furthermore, the data should be extracted in accordance with the issue
under analysis (for example, external values with global, national or industry rele-
vance or internal values with organizational structure relevance in a company)
from the appropriate statistical sources, as well as from the accounting information
systems.

Interpretation and Typical Range
With the compound annual rate of change (v, henceforth CAGR), the average per-
centage change of a business relevant value per period within the course of time is
determined. It may be an average increase (value of v > 0; e.g. increasing revenue),
an average stagnation (value of v = 0; e.g. price stability), or an average decrease
(value of v < 0, e.g. declining number of customers).

The choice of a periodic reference value depends highly on the research object –
usually years, quarters or months are the corresponding reference periods for com-
parison. Basically, absolute stock values (e.g. inventory volume), absolute flow var-
iables (e.g. operating incomes), as well as relative values (e.g. profit margins) can
be considered as business issues worth analysing.

From a mathematical point of view, when determining the parameter CAGR,
the so-called geometric mean of the changed values that belong to the individual
periods is calculated. The issue of analysis needs to be ratio-scaled (indicating
quantity, value or percentage, as for example number of pieces sold, fixed costs or
capacity utilization) and all characteristic values need to present a solely positive or
negative value (e.g. number of employees or partial loss). For a value-series with
positive and negative values (for example gains and losses), it is not possible to
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determine a significant CAGR. Consequently, the geometric mean is arithmetically
the nth root from the mathematical product of all observed change factors (i.e. all
corresponding rates of change plus 1).

A generalized specification for the amount of the corresponding average rates
of change is not determinable. With business-guided circumstances, the organiza-
tional goals, fixed by the company, serve as an important measuring stick. As an
orientation for the magnitude of the rates of change, one could take internal com-
parisons (such as the ratio in different organizational units or budget-actual com-
parisons) and/or corresponding external comparisons, where the branch-specific
average values or competitor’s data or the “best-practice” values may be used as
a guide.

Useful Suggestions
As the CAGR represents a general mathematical measure for the percentage in-
crease or decrease, it is useful for reporting, as well as universally applicable in all
functional areas and on all organizational levels of management. Consequently, it
is a central instrument for the numerical presentation of corporate growth.

As far as the subject of analysis is manoeuvrable over time, for example, contri-
bution margins per product or fixed costs per factory site, appropriate management
measures will have to be planned and implemented if the developments do not
meet the target corporate goal. These days, managers increasingly choose relative
targets (as against absolute targets), like “wanting to grow faster than the market”
or “being more profitable than the biggest competitor”.

In light of the widespread applications of the parameter CAGR, it is important to
be aware of the substantial possibilities and limits of this interpretation. The shorter
the observation period, the stronger the influence of individual (particularly positive
or negative) fluctuations/volatilities on the average rate of growth or decline rate
within the time period. By contrast, the longer the observation period, the greater is
the likelihood of an alignment process and a levelling of extreme values happening.
Seasonal fluctuations are not apparent from the average value. Likewise, one has to
consider the so-called base effect; Identical increases in absolute values in relation to
a smaller starting point, project a high growth rate, whereas in relation to an already
high base, it projects a small growth rate.

Also, the difficulty of choosing a reference date or period (with a particularly
low or high starting value) as a base for calculating the rate of change, needs to be
considered for industry wide comparisons.

From the sole information of the CAGR, it is not possible to detect clear trends. The
possible time series of change rates “10 %–8 %–6 %–4 %“ or 4 %–6 %–8 %–10 %”
lead to an identical average rate of change (v=0.0697, consequently 6.97 %), although
completely contrary underlying developments are happening in each case.

Analogically, if this time series had negative percentage values as decline rates
(for example for the yearly operational waste generation), an annotation could arise
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that distorts the real situation. The forward projection of future time periods is like-
wise, problematic. Only when making a comparison with earlier average rates of
change can reliable findings be obtained.

Related Ratios/Additional Notes
The term CAGR is a generic term for growth rate or decline rate. In many cases corre-
sponding combinations of synonyms for both root words are used, for example,
growth rate. Occasionally, in cases of shrinking markets, the term “negative growth
rate” is used.

By comparison with the geometric mean, where compound average increases
or decreases are calculated, the arithmetical mean calculates the average value of
the observed absolute stock or flow values (for example average total assets or staff
costs) or the average value of relatively expressed parameters (for example: equity
ratio).
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2 Financial Perspective

2.1 Profit Indicators

2.1.1 Earnings before Taxes (EBT)

Analytical Question
How much are the earnings before taxes?

Definition

Net Income or Loss
+ Taxes on Income and Profits/(– Tax Refund)

= EBT (Earnings before Taxes)

The financial reporting under IAS/IFRS rules prohibits the explicit demarcation of
extraordinary results. Instead, IAS/IFRS rules require a declaration of the “Results
from Discontinued Operations”.

The figure of EBT is stated in absolute currency units (for example, in €).

Calculation/Derivation
The data for this purpose can be obtained from the income statement contained in
the annual reports (or quarterly reports).

Interpretation and Typical Range
The EBT is an indicator, belonging to the category of Pro forma ratios (the so-called
“Earnings before. . .”-Family) which have emerged in the context of IFRS-Accounting.

To calculate the annual results, the revenues have to be added and expenses
have to be subtracted. For specific analysis and information purposes, it may, how-
ever, be helpful to make special adjustments to the declared results. These adjust-
ments, to a greater or lesser extent, lead to various intermediate or (as the case may
be) to pro forma results, which deliver a subjective result. The “Earnings-before. . .”
ratios provide estimates of earnings, as if the special adjusted expenses and/or rev-
enues had not taken place in the firm. This helps in improving comparability over
time and between firms. However, it can also lead to distortions and unclear com-
parisons, if unilateral changes in terminology made by the firm were not explicitly
communicated.

The core of the EBT as an indicator represents the annual (or quarterly) net in-
come, which according to the income statement is an after-tax number. However,
the after-tax number is “neutralized” for the taxes paid. As a result, EBT is a pre-tax
number.
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For the absolute level of EBT, no generalization about a target number is possible.
When comparisons are made over time (for the whole firm or parts thereof), a trend
analysis (continuous increase or fall, highly fluctuating, etc.) of EBT over time has sig-
nificant explanatory power. The explanatory value of EBT can be further increased by
analysing it vis-à-vis sales or assets. This allows us to measure relative profitability
which can be used for comparing firms of different sizes.

Useful Suggestions
EBT should be used as a benchmark for comparing operating earning capacity in
companies across different tax jurisdictions. An explicit calculation of results
before income tax provides a good base, if the comparison is being drawn
between firms having different forms of business organization or between firms
in different tax regimes, and, last but not least, between firms operating
internationally.

In order to influence this financial indicator, on the sales side, EBT could be
improved by a better price or volume strategy. On the expense side, EBT could be
improved by a more efficient use of the factors of production. As good examples of
improving EBT, actions, such as focusing on profitable segments of products and
services, careful price increases, and targeted control of variable and fixed costs be
recommended.

Related Ratios/Additional Notes
Often, Profit before Taxes (PbT) is used as a synonym for EBT. However, some experts
believe that the term “profit” includes both operating and non-operating profits.

Related ratios are: EBIT, EBITA, and EBITDA.
In general, the adjustments made in the calculation of “Pro-forma ratios” are non-

recurring, mostly in abnormal and non-sustainable circumstances, which are shown
in the income statement as business-related or non-business-related items. They are
mostly viewed as “noise factors” which could influence a “fair view” of the wealth,
financial and earnings position of the firm.

For deduction of taxes, one should consider only the taxes on income and prof-
its. The other forms of taxes should not be deducted.
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2.1.2 Earnings before Interest and Taxes (EBIT)

Analytical Question
How much are the earnings from operating business before interest and taxes?

Definition

Net Income or Loss
+ Taxes on Income and Profits/(–Tax Refund)

= EBT (Earnings/Income from Operating Business before Taxes)
+ Interest Expense

= EBIT (Earnings/Operating Income before Interest and Taxes)

The financial reporting under IAS/IFRS rules prohibits the explicit demarcation of
extraordinary results. Instead, IAS/IFRS rules require a declaration of the “Results
from Discontinued Operations”.

The figure of EBIT is stated in absolute currency units (for example, in €).

Calculation/Derivation
The data for this purpose can be obtained from the income statement contained in
the annual or quarterly reports.

Interpretation and Typical Range
The EBIT is an indicator, belonging to the category of Pro forma ratios (the so-called
“Earnings before. . .”-Family) which have emerged in the context of IFRS-Accounting.

The calculation of EBIT shows the operating earning capacity of a firm, inde-
pendent of its capital structure and income tax burden. As an indicator, it is suit-
able for comparing profitability (when used along with sales or asset base),
between firms, parts thereof, profit centres or segments.

The core of the EBIT as an indicator represents the annual (or quarterly) net
income, which, according to the income statement, is an after-tax number.
However, the after-tax number is “neutralized” for the tax payment and the interest
expense. As a result, EBIT is a pre-tax number, which also removes the leverage ef-
fect (in the form of interest expense).

To calculate the annual results, the revenues have to be added and expenses
have to be subtracted. For specific analysis and information purposes, it may be
helpful to make special adjustments to the declared results. These adjustments, to
a greater or lesser extent, lead to various intermediate or (as the case may be) to
pro forma results, which deliver a subjective result. The “Earnings-before. . .” ra-
tios provide estimates of earnings, as if the specially adjusted expenses and/or
revenues had not occured in the firm. This can help in improving comparability
over time and between firms. This can, however, also lead to distortions and
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unclear comparisons, if unilateral changes in terminology made by the firm were
not explicitly communicated.

For the absolute level of EBIT, no generalization about a target number is possi-
ble. When comparisons are made over time (for the whole firm or parts thereof),
a trend analysis (continuous increase or fall, highly fluctuating, etc.) of EBIT over
time offers significant explanatory power. The explanatory value of EBIT can be in-
creased by analysing it vis-à-vis sales or assets. This allows us to measure relative
profitability, which can be used when comparing firms of different sizes.

Useful Suggestions
EBIT should be used as a benchmark to compare the operating earning capacity
between companies across different tax jurisdictions or compare companies with
different capital structures. An explicit calculation of results before income tax pro-
vides a good base, if the comparison is being drawn between firms having different
forms of business organization, or between firms in different tax regimes, or be-
tween firms operating internationally.

In order to influence this profit indicator, on the sales side, EBIT could be im-
proved by a better price or volume strategy. On the expense side, EBIT could be im-
proved by a more efficient use of the factors of production. As good examples of
improving EBIT, actions such as focusing on profitable segments of products and
services, careful price increases, targeted controlling of variable and fixed costs be
recommended.

Related Ratios/Additional Notes
Sometimes, Profit before Interest and Taxes (PBIT) is used as a synonym for EBIT.
However, some experts believe that the term “profit” includes both operating and
non-operating profits.

Related ratios are: EBT, EBITA, and EBITDA. In the network of Pro forma ratios,
along with these three, EBIT is the most widespread indicator of profitability.

In general, the adjustments made in the calculation of “Pro-forma ratios” are non-
recurring, mostly in abnormal and non-sustainable circumstances, which are shown
in the income statement as business-related or non-business-related items. They are
mostly viewed as “noise factors” which could influence a “fair view” of the wealth,
financial and earnings position of the firm.

In the deduction of taxes, one should consider only the taxes on income and
profits. The other forms of taxes should not be deducted.

If both incomes and expenditures of a particular item (for example, interest
expenses and interest income) are matched in the income statement for neutraliz-
ing the Pro forma ratios, it is called treatment parity. When only the revenue or
expense side is considered, it is called treatment disparity. This approach is in-
deed the case in EBIT calculation, where only the interest expense is added back
to the earnings.
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If comparisons are made over time and between firms, it must be based on
a clear and consistent foundation of definitions. Otherwise, the conclusions drawn
may be of limited use.

Over time, there are many new variants, which have been added to the “Earnings
before. . .” Ratios, and thus it is difficult to mention each variant. Some examples of
the alphabets added to EBIT are as follows:

A = Amortization
D = Depreciation
DT = Deferred Taxes
I = Interest
R = Rents
SO = Stock Options
X = Exploration Expenses

Thus, different kinds of interpretations are used in the internal reporting system for
these indicators. Often, these indicators are not comprehensible to external parties,
and have been exposed to increasing criticism.

2.1.3 Earnings before Interest, Taxes and Amortization (EBITA)

Analytical Question
How much are the earnings from operating business before interest, taxes and am-
ortization (of intangible assets)?

Definition

Net Income or Loss
+ Taxes on Income and Profits/(–Tax Refund)

EBT (Earnings/Income from Operating Business before Taxes)
+ Interest Expense

= EBIT (Earnings/Operating Income before Interest and Taxes)
+ Amortization of Intangible Assets, including Goodwill

= EBITA (Earnings before Interest, Taxes and Amortization)

The financial reporting under IAS/IFRS rules prohibits explicit demarcation of ex-
traordinary results. Instead, IAS/IFRS rules require a declaration of the “Results
from Discontinued Operations”.

The figure of EBITA is stated in absolute currency units (for example, in €)
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Calculation/Derivation
The data for EBITA can be obtained from the income statement contained in the
annual or quarterly reports.

Interpretation and Typical Range
The EBITA is an indicator, belonging to the category of Pro forma ratios (the so-called
“Earnings before. . .”-Family) which have emerged in the context of IFRS-Accounting.

The calculation of EBITA shows the operating earning capacity of a firm, indepen-
dent of its capital structure and amortization of intangible assets (including goodwill).
The last adjustment regarding amortization is integrated into reporting, primarily by
those companies which find their EBIT reduced because of high amortization.

To calculate the annual results, the revenues have to be added and expenses
have to be subtracted. For specific analysis and information purposes, it may, how-
ever, be helpful to make special adjustments to the declared results. These adjust-
ments, to a greater or lesser extent, lead to various intermediate or (as the case may
be) to pro forma results which deliver a subjective result. The “Earnings-before. . .”
ratios provide estimates of earnings, as if the specially adjusted expenses and/or
revenues had not occured in the firm. This can help in improving comparability
over time and between firms. This can, however, also lead to distortions and un-
clear comparisons, if unilateral changes in terminology made by the firm were not
communicated explicitly.

The core of the EBITA, as an indicator, represents the annual (or quarterly) net
income, which, according to the income statement, is an after-tax number. The
after-tax number is “neutralized” for the tax payment, the interest expense and the
amortized amount. As a result, EBITA is a pre-tax number, which also removes
the leverage (in the form of interest expense) and amortization policy effects.

The additional adjustment for amortization of intangible assets (including that
of goodwill), should neutralize the differences in the earnings:
– Between firms which have grown internally and externally; in the case of com-

panies with external growth, where acquisition price often contains a high
amount of payment goodwill. Such acquired goodwill needs to be amortized
over time, and during such periods of high amortization, the reported earnings
(EBIT) may be conspicuously reduced.

– Between firms which have high license fees (for example, towards the acquisi-
tion of mobile-technology rights by telecom providers) and those which do not
have such fees. In companies with high license fees, the reported earnings
under EBITA are freed from amortization related encumbrances.

The significance of EBITA has grown since the introduction of the new rules for
goodwill amortization, which, instead of a regular write off, allow an unscheduled
amortization reference to an annual impairment test. But for the adjustment made
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in EBITA, the fluctuating write-off in the new rules makes EBIT more exposed to
changes in amortization.

An explicit calculation of results before income tax provides a good base, if the
comparison is being drawn between firms having different forms of business orga-
nization, or between firms in different tax regimes, and, or between firms operating
internationally.

For the absolute level of EBITA, no generalization about a target number is pos-
sible. When comparisons are made over time (for the whole firm or parts thereof),
a trend analysis (continuous increase or fall, highly fluctuating, etc.) of EBITA over
time offers significant explanatory power. The explanatory value of EBITA can be
increased by analysing it vis-à-vis sales or assets. This allows us to measure relative
profitability which can be used in comparing firms of different sizes.

Useful Suggestions
EBITA should be used as a benchmark to compare companies across different tax
jurisdictions or compare companies with different capital structures or companies
with differing amortization policies and volumes.

In order to influence this financial indicator, on the sales side, EBITA could be
improved by a better price or volume strategy. On the expense side, EBITA could be
improved by a more efficient use of the factors of production.

Related Ratios/Additional Notes
Related ratios are: EBT, EBIT, and EBITDA.

In general, the adjustments made in the calculation of “Pro-forma ratios” are non-
recurring, mostly as abnormal and non-sustainable circumstances, which are shown
in the income statement as business-related or non-business-related items. They are
mostly viewed as “noise factors”, which could influence a “fair view” of the wealth,
financial and earnings position of the firm.

In the deduction of taxes, one should consider only the taxes on income and
profits. The other forms of taxes should not be deducted.

If both incomes and expenditures of a particular issue (for example, interest
expenses and interest income) are matched in the income statement to neutralise
the Pro forma ratios, it is termed as treatment parity. When only the revenue or
expense side is considered, it is termed as treatment disparity. This approach is
indeed the case in EBITA calculations, where only the interest expense is added
back to the earnings.

If comparisons are made over time and between firms, it must be based on a clear
and consistent base of definitions. Otherwise, the conclusions drawn can be of limited
use.
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2.1.4 Result from Continued Operations

Analytical Question
Using the IFRS Accounting Standards, how much is the probable regular income to
be achieved with the company’s continued operations?

Definition

Operating Income + Financial Income

The “operating income” should primarily reflect all revenues and expenses that can
be attributed to the operating line of business and are regularly attainable. The fi-
nancial income includes all financial earnings and financial expenses that are of
growing relevance, not least in view of the increasing interdependence of compa-
nies within the affiliated group of companies. According to IFRS accounting, both
earning components may also include extraordinary income and expenses.

The “Result from Continued Operations” is expressed in absolute currency units
(for example in €).

Calculation/Derivation
With reference to disclosure requirements in accordance with IFRS accounting, this
results in the so-called operating income:
– using full-cost accounting:

Sales Revenue
+ Increase/( – decrease) in work in process and finished goods
– Internally produced and capitalized assets
– Cost of raw materials, consumables and supplies
– Employee benefits and social security contributions
– Employer’s contribution to employees’ retirement plans
– Scheduled depreciation on property, plant and equipment

and amortization of intangible assets (with finite useful lives)
+ Other incomes1 /(–Other expenses1)
= Operating income (Based on IFRS)

– using cost-of-sales accounting:
Sales Revenue

– Cost of goods and services produced to generate sales (CoGS)
– Sales and distribution expenses
– General and administrative expenses
– Research expenses
+ Other income1 /(–Other expenses1)
= Operating income (Based on IFRS)
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With reference to disclosure requirements under IFRS accounting standards,
the so-called financial income is calculated as follows

Interest (and similar) Incomes
– Interest (and similar) Expenses
+ Dividend income
+ Income/( – expenses) from Investment Property
+ Income/( – expenses) from Associated Firms
+ Income/( – expenses) from License Fee and Royalty
+ Income/( – expenses) from Trust Business
= Financial Income (Based on IFRS)

Interpretation and Typical Range
In a growing number of companies, in addition to operational (mainstream business
purpose) activities, financial activities are gaining in importance as success drivers
(e.g. in the form of product-related services). Thus, making a clear distinction between
“operating income” and “financial income” is becoming increasingly problematic.
There is no generalizable guideline for the absolute amount of the “income from con-
tinuing operations” and its two sub-classifications – operating and financial incomes.
When comparing actual results over time, or budget-actual ratios within the same pe-
riod, the direction of change (continuously increasing or decreasing, strongly fluctuat-
ing, etc.) has an important interpretative power. This can be increased even further if
these success factors are regularly viewed in relation to meaningful sales and capital
values (such as Return on Sales or Return on Capital Employed).

Useful Suggestions
In order to influence the operating income positively, the manager could work
through a better price and/or volume strategy on the sales side. Similarly, on the
input (cost) side, operating income could be optimized through a more efficient use
of the factors of production. To cite a few examples, promoting profitable compo-
nents of the product and service offering, selective use of the price variations, and
targeted influencing of the variable and fixed costs development.

The possibilities to influence the so-called financial income are diverse and de-
pend on the specific circumstances of the company. As far as investments in other
companies are concerned, strategic aspects of shareholding in other companies are
of prime importance for example. A clearly negative financial result (for example,
due to considerable interest expenses on borrowed capital) can also be desired,

1 As far as not related to any non-periodic results (such as amortization on Goodwill)
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from an entrepreneurial point of view, if the return on equity is to be increased with
the help of the leverage effect.

Related Ratios/Additional Notes
Though most of the annual financial statements are largely based on the past, the
management report does give some information about future developments. Thus,
the external parties can only make limited and rough projections about future prof-
itability, given their additional (industry-related) knowledge.

According to IFRS accounting standards, a further split of a firm’s success can
be made in the following form:
– Operating and financial income (here combined into “Result from continuing

operations”)
– Non-periodic income
– Result from discontinued operations.

2.1.5 Result from Discontinued Operations

Analytical Question
To what extent will the discontinued operations change the future performance of
the enterprise?

Definition
The term “Result from Discontinued Operations” originated from IFRS accounting. It
should be distinguished from other performance indicators, such as profit or loss from
“Operating Business”, “Non-operating Business” (for example, financial activities),
and “Non-periodic Business”.

This term “Result from Discontinued Operations” explicitly refers to the results of
all those operations which the enterprise discontinued in the current year, or will be
discontinuing in the future.

The “Result from Discontinued Operations” is stated in absolute currency units
(for example, in €).

Calculation/Derivation
With reference to the disclosure requirements of IFRS Accounting, the following
calculation schema has been developed:

+ Revenues/(– Expenses) and Pre-tax Profit or Loss from Discontinued
Operation(s)

+ Gain/(– Loss) resulting from the Valuation of Assets of Discontinued
Operation(s)

+ Gain/(– Loss) resulting from the Sale of Discontinued Operation(s)

= Result from Discontinued Operations (Based on IFRS )
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Interpretation and Typical Range
A separate calculation for the results from discontinued operations increases the
transparency of the annual financial statements, particularly towards the prognosis
of future performance.

The magnitude of this individual figure depends to a great extent on the strat-
egy (in particular the disinvestment strategy) of the enterprise under consideration,
for example in the form of its regional or product divisional strategy.

Useful Suggestions
The ability of the management to influence this figure depends significantly upon
its strategic and operational policies.

Related Ratios/Additional Notes
It is important to note that not all the results associated with the discontinued op-
erations are included in this figure. In so far as gain or loss from the sale of non-
current assets already sold or “classified as held for sale” not constituting part of
a group, is not allowed to be shown as “Result from Discontinued Operations”,
such gains and losses should be captured as ordinary profit or loss.

2.1.6 Non-periodic Income

Analytical Question
What is the volume of non-periodic income? How much income, in the period
under consideration, is irregular and cannot be foreseen in advance?

Definition
In the classification of performance indicators, the twin criteria of “linkage to
business” and “regularity” are predominant. In the non-periodic income, atten-
tion is devoted to the irregularity of the circumstances. This indicator could well
be further classified into operating and non-operating income.

This measure is collated with other performance indicators in IFRS accounting.
It should be distinguished from other performance indicators, such as profit or loss
from “Operating Business”, “Non-operating Business” (for example, financial activ-
ities), and “Result from Discontinued Business”.

The non-periodic income is stated in absolute currency units (for example, in €).

Calculation/Derivation
According to the disclosure requirements under IFRS, non-periodic operating in-
come is presented in the following formula:
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Other Incomes

– Impairment of Intangible Assets with an Indefinite Life, including Goodwill
+ Income from “Badwill” Settlement
– Unscheduled Depreciation on Fixed Assets
+ Appreciation/(– Depreciation) in the value of Fixed Assets
+ Actuarial Mathematics related Gain/(– Loss) from Pension Obligations
+ Gain/(– Loss) from Exchange Translation
+ Inflation-related Gain/(– Loss) from Currency erosion
+ Gain/(– Loss) from Change in Estimates
– Expenses

= Non-periodic Operating Income

According to the disclosure requirements under IFRS, non-periodic non-operating
income is presented in the following schema:

Other Incomes

+ Valuation Gain/(– Loss) from Fair Value through Profit and Loss-Financial
Instruments

+ Gain/(– Loss) from write-off of Available-for-sale and Held-to-maturity
financial instruments

+ New-valuation Gain/(– Loss) of Investment property
– Other Expenses

= Non-periodic Non-operating Income

Interpretation and Typical Range
The annual financial statements become more transparent through separate identi-
fication of non-periodic incomes. This helps in improving the information value re-
garding the sustainability of income, which in turn, improves the forecasting of
future earning capacity for the enterprise.

For the absolute level of operating income, no generalization about a target
number is possible. When comparisons are made over time (for the whole firm or
parts thereof), a trend analysis (continuous increase or fall, highly fluctuating, etc.)
of non-periodic income over time, offers significant explanatory power.

2 To the extent they are not allocated to irregular non-operating income.
3 To the extent they are not allocated to irregular non-operating income.
4 To the extent they are not allocated to irregular operating income.
5 To the extent they are not allocated to irregular operating income.
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Useful Suggestions
The choices available to the management for influencing this performance indicator
are no less significant. However, it is important to note that non-periodic income is
a part of the periodic performance (IFRS rules), so that the main goal of increased
transparency is adhered to.

Related Ratios/Additional Notes
Both footnotes already hint at the problem that a clear differentiation of business
transactions into “operating”, “non-operating” and further into ”regular” and “ir-
regular” is not easy to determine. Ultimately, the information value of the calcu-
lated indicator suffers because of this weakness.

2.1.7 Net Operating Profit After Taxes (NOPAT)

Analytical Question
How much is the net operating profit after taxes (and before interest) of a firm?

Definition
For many key figures, which have emerged recently in the literature, no exact termi-
nology exists for individual components. Thus, the following definition represents
a base-variant for defining NOPAT, which is used in literature and practice with sev-
eral other adjustments:

EBIT (Earnings/Operating Profits before Interest and Taxes)
– Taxes on Income and Profits

= NOPAT (Net Operating Profit after Taxes and before Interest)

NOPAT is expressed in absolute currency units (for example, in €).

Calculation/Derivation
The data for this ratio can be obtained from the annual financial statements.

In the literature and in practice, a series of additional adjustments are made to
calculate NOPAT. Some examples are:

+ Amortization of Intangible Assets
+/– Changes in Provisions (+ for increase and – for decrease)
+ Interest on Lease expenses
+/– Changes in Capitalized R & D Costs (+ for increase and – for decrease)
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For inter-firm comparisons, it is important to ensure the consistency of the definition
for the adjusted periodic profits, as well as for the income and expenditure items.

Interpretation and Typical Range
NOPAT shows the operating earning capacity of the firm, as if it is completely
owner-financed (that is, as if it had no debt). This is because it does not include the
tax savings which many firms get because they have existing debt. That is why,
sometimes, NOPAT is described as Operating income before interest.

A general target for the optimum magnitude of NOPAT is not possible. The
amount of NOPAT varies widely, depending upon branch-specific or size-specific
characteristics. For comparison purposes, the branch-specific averages or best-
practice values can be used as benchmarks. Similarly, observing the trend over
time may provide useful information.

Useful Suggestions
On the revenue side, NOPAT could be improved by a better price or volume strat-
egy. On the expense side, it could be improved by more efficient cost management.

When recourse is made to the data available in the external accounting system,
valuation based policies may influence NOPAT.

Related Ratios/Additional Notes
NOPAT is used as the performance indicator for the calculation of Return On
Invested Capital (ROIC), which in turn is used for value-added performance mea-
surement, such as EVA (Economic Value Added).

NOPAT can also be calculated with the following formula, if operating profit
can be taken as the base for taxation purposes:

NOPAT = Operating Profit x (1 – Tax Rate)

2.2 Profitability Indicators

2.2.1 EBIT-Turnover-Yield

Analytical Question
What percentage of the turnover remains with the enterprise as profit (more pre-
cisely, as operating profit before interest and taxes)?

Definition

EBIT ⋅ 

Sales
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Where EBIT is:

Net Income or Loss
+ Taxes on Income and Profits (– Tax Refund)

= EBT (Earnings/Income from Operating Business before Taxes)
+ Interest Expense

= EBIT (Earnings/Operating Income before Interest and Taxes)

The financial reporting under IAS/IFRS rules prohibits explicit demarcation of ex-
traordinary results. Instead, IAS/IFRS rules require a declaration of the “Results
from Discontinued Operations”.

The EBIT-Turnover-Yield is expressed as a percentage.

Calculation/Derivation
The external parties can obtain the data for the purpose from the income statement
contained in the annual or quarterly reports. The internal decision-makers can com-
pute this ratio at shorter intervals within a year.

Interpretation and Typical Range
The EBIT-Turnover-Yield is part of sales-based profitability ratios. It specifies the percent-
age of sales, which a firm is able to achieve as earnings (before interest and taxes) from
its normal business. The ratio is, thus, a relative measure of the operating earnings ca-
pacity and the self-financing power of the enterprise. By comparison with the ratio
“Return on Sales”, EBIT-Turnover-Yield is a pre-tax measure, where the impact of interest
payment is also eliminated. Thus, it could be considered as a “Gross Return on Sales”.

Since the ratio is calculated before taxes, it represents the profit-generating
capacity of the enterprise. Moreover, interest on borrowed funds is neutralized
in the calculation, which makes the ratio independent of the capital structure
(or financing effects). Therefore, the ratio is considered appropriate for compar-
ing profitability between enterprises and business segments/divisions/profit
centres. It is also used for judging the creditworthiness of enterprises.

EBIT-Turnover-Yield varies widely amongst different industrial branches and
sectors. Therefore, it is difficult to recommend a target range. However, the higher
the return, the better is the sales-related earning capacity of the enterprise. It is use-
ful to compare a firm’s EBIT-Turnover-Yield over time for trend analysis; an increas-
ing, decreasing or stagnating trend over time provides more useful information
about the operating performance of the enterprise.

Useful Suggestions
A change in this ratio could be triggered by a disproportionate increase or decrease
in the EBIT (as numerator) and sales (as denominator). For further details and sys-
tematic explanations on this, refer to the information in Appendix I.
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On the (sales-related) revenue side, the EBIT could be improved by a better
price or volume strategy. On the expense (payment) side, EBIT could be improved
by more efficient cost management.

Related Ratios/Additional Notes
A closely related ratio is Return On Sales. If calculated with net income as numera-
tor, the ratio is termed as Net Profit Margin.

Other related ratios are: EBITDA-Margin, Net Return On Sales and Cash Flow-to
-Sales Ratio.

Sometimes, instead of sales, total output (comprising sales revenue, inventory
changes and capitalization of internally-produced assets) is taken as the basis for
calculation; this, however, does not change the interpretation of the ratio. When
comparing this ratio with other enterprises, consistency of data should be ensured.

A calculation of return on sales, with earnings before tax, is recommended in
all those cases where a comparison is drawn amongst different forms of organiza-
tions and, more so, for comparisons amongst enterprises in different taxation sys-
tems (such as enterprises from foreign countries).

To offset the effect of taxes, the taxes on income and profits should be consid-
ered. The other forms of taxes should not be offset.

If a firm has made a loss in a particular period (example: a negative EBIT), the
calculated ratio is termed as “Burn Rate”, implying the loss per currency unit of sales.
For example, a negative EBIT of 8 cents per € of sales would mean a burn rate of 8%.

2.2.2 Return On Sales (ROS)

Analytical Question
What percentage of sales is available to the enterprise as profit (more specifically,
as operating profit margin)?

Or how much profit is being produced per currency unit of sales?

Definition
In literature and practice, the term profit is numerously used, typical synonyms for
profit are:
– net income,
– net income + Interest on debt,
– operating income, or
– earnings before interest and tax.

Whereas the first two indicators of profit are “after-tax” measures, the last two have
a “before tax” character.
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In general, return on sales is:

Any Profit Indicator ⋅ 

Sales

However, a specific (after-tax) definition is:

Net Income ⋅ 

Sales

Return On Sales is expressed as a percentage.

Calculation/Derivation
The data for return on sales is available in the income statement of a particular fi-
nancial report period

Interpretation and Typical Range
Return On Sales shows that part of sales which is available to a firm as profit. As an
“after-tax” indicator, return on sales uses net income from the annual report as
a measure of profit. This is, however, an aggregation at a very high level. In the frame-
work for Return On Assets (ROA), the interest on debt needs to be considered as well.
Thus, if the detailed definition of return on sales is not available, comparisons may not
be easy.

As a “pre-tax” indicator, Return On Sales gives insight into how much profit
(EBIT) is being generated from the normal operating business. Since the ratio is cal-
culated before taxes, it represents the profit-generating capacity of the enterprise.
Moreover, interest on borrowed funds is neutralized in the calculation, which makes
the ratio independent of the capital structure (or financing effects). Therefore, the
ratio is considered appropriate for comparing profitability between enterprises and
business segments/divisions/profit centres.

Return On Sales is also used for judging the creditworthiness of enterprises. It
varies widely amongst different industrial branches and sectors. Therefore, it is dif-
ficult to recommend a target range. However, the higher this return, the better the
sales-related earning capacity of the enterprise. It is good to compare a firm’s return
on sales over time to look for trends; an increasing, decreasing or stagnating trend
over time provides useful information about the operating performance of the
enterprise.

For orientation purposes, one could make internal comparisons (such as the
ratio in different organizational units or plan-actual values) or external compari-
sons, where the branch-specific average value or the “best-practice” value may be
used as a guide.
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Useful Suggestions
A change in this ratio could be triggered by a disproportionate increase or decrease
in the profit measure (as numerator) and sales (as denominator). For further details
and systematic explanations on this, refer to the information in Appendix I.

On the (sales-related) revenue side, the EBIT could be improved by a better
price or volume strategy. On the expense (payment) side, EBIT could be improved
by a more efficient cost management.

Related Ratios/Additional Notes
A closely related ratio is: EBIT-Turnover-Yield. If calculated with net income as nu-
merator, the ratio is termed as Net Profit Margin.

Related ratios are: EBITDA-Margin, Net Return on Sales and Cash Flow-to-Sales
Ratio.

Sometimes instead of sales, total output (comprising of sales revenue, inven-
tory changes and capitalization of internally-produced assets) is taken as the basis
for calculation; however, it does not change the interpretation of the ratio. When
comparing this ratio with other enterprises, consistency of data should be ensured.

A calculation of Return On Sales with earnings before tax is recommended in all
those cases where a comparison is drawn amongst different forms of organizations,
and more so, for comparisons amongst enterprises across different taxation systems.

For offsetting taxes, only the taxes on income and profits should be considered.
The other forms of taxes should not be offset.

If a firm has made a loss in a particular period, the calculated ratio is termed as
“Burn Rate”, implying the loss per currency unit of sales.

2.2.3 Return On Equity (ROE)

Analytical Question
How good is the return on stockholders’ equity?

How well has management used the stockholders’ funds during the period?

Definition

Net Income ⋅ 

Average Stockholders’ Equity

Return On Equity is expressed as a percentage number.

Calculation/Derivation
The data for net income is available in the income statement. The average stock-
holders’ equity can be calculated with the beginning and ending balances from the
balance sheets.
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Interpretation and Typical Range
Both present as well as potential investors are interested in the Return On Equity
produced by the enterprise in the past, and more so, the expected Return On Equity
in the future. Thus, enterprises have to integrate the minimum return expected by
investors into their strategic planning.

The return on equity ratio is based on the balance sheet values of the stockhold-
ers’ equity, and therefore, provides only a partial view of the enterprise’s profitabil-
ity. This is because it ignores the impact of stock price changes. For stockholders,
Stock Yield is clearly a more comprehensive indicator.

In principle, for the calculation of Return On Equity, both profit before or after
taxes can be taken. The calculation based on after tax profit (i.e. net income) is
more common for external parties (for example, shareholders and analysts) and cal-
culation based on before tax profit is more common for internal decision-makers.
However, if non-incorporated enterprises are compared with tax-liable corporate
enterprises, it would be sensible to take the profit before tax.

The Return On Equity, in the medium- or long-term range, should be well
above the return on fixed-income securities. It is desirable to have a Return On
Equity above the average market return on equity.

Useful Suggestions
A change in this ratio could be triggered by a disproportionate increase or decrease
in net income (as numerator) and in stockholders’ equity (as denominator). For fur-
ther details and systematic explanations on this, refer to the information in Appendix I.

On the revenue side, net income could be improved by a better price or volume
strategy. On the expense side, net income could be improved by a more efficient
cost management. An increase in Return On Equity could also be achieved through
increased use of debt (leverage-effect).

Related Ratios/Additional Notes
This ratio is also known as Return On Net Worth (RONW).

Related ratios are: Return On Sales, Return On Total Assets, Stock Yield, and
Cash Flow-to-Equity Ratio. Another ratio called Leverage Factor shows the relation
between Return On Stock and Return On Total Assets.

Effective analysis of a firm’s return on equity also requires us to understand
why its ROE differs over time and from those of its competitors. ROE profit driver
analysis (also known as DuPont Analysis) breaks down ROE into three factors.
These factors are called profit drivers and include Net Profit Margin, Asset Turnover
and Financial Leverage. These three factors explain the effectiveness of the enter-
prise’s operating, investing and financing activities respectively. For additional ex-
planation about the multi-layered ratio systems, refer to the DuPont System in
Appendix II as an example.
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Instead of average stockholders’ equity, the ratio may also be calculated with
the beginning or end of the period stockholders’ equity.

For non-corporate enterprises, an appropriate amount for owner’s salary should
be deducted from the net income to ensure the comparability with corporate
enterprises.

2.2.4 Return On Assets (ROA)

Analytical Question
How good is the return on total assets? How well has management used the in-
vested assets to generate earnings?

Definition

(Net Income + Interest Expense) ⋅ 

Average Total Assets

Return On Assets is expressed as a percentage.

Calculation/Derivation
The data for net income and interest expense is available in the income statement.
The amount of interest expense should preferably be net of tax. The average total
assets can be calculated with the beginning and ending balances from the balance
sheet.

Interpretation and Typical Range
Return On Assets show what earnings were (or will be) generated from total assets.

The ROA ratio is based on the balance sheet values for the assets, and therefore,
provides only a partial view of the enterprise’s profitability. This is because it
ignores the impact of stock price changes. For stockholders, Stock Yield is clearly
a more comprehensive indicator.

In principle, for the calculation of Return On Assets, both profit before or after
taxes can be taken. The calculation based on after tax profit (i.e. net income) is
more common for external parties (for example, shareholders and analysts) and cal-
culation based on before tax profit is more common for internal decision-makers.
However, if non-incorporated enterprises are compared with tax-liable corporate
enterprises, it would be sensible to take the profit before tax.

It is not possible to give a desired target ratio for ROA. For orientation and com-
parison purposes, it is advisable to take the ROA ratio of competitors within the
same branch, or listed (inter)national enterprises as a benchmark.
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Useful Suggestions
A change in this ratio could be triggered by a disproportionate increase or decrease
in net income (as numerator) and average total assets (as denominator). For further
details and systematic explanations on this, refer to the information in Appendix I.

In the numerator, net income could be improved by a better price or volume
strategy. On the expense side, net income could be improved by a more efficient
cost management. An increase in Return On Assets could also be achieved by en-
couraging high-return products or by reducing weaker products and services in the
product portfolio. For additional explanation about multi-layered ratio systems, refer
to the DuPont System in Appendix II as an example.

In the denominator, a reduction in the asset base could be achieved by disposing
of non-operating assets (at least at book value) or a reduction in inventory levels.

Related Ratios/Additional Notes
This ratio is also known as Return on Total Assets.

Related ratios are: Return On Investment (ROI), Return On Sales, Return On
Equity, and Cash Flow-to-Total-Assets Ratio.

Instead of the average asset base, the ratio may also be calculated with the be-
ginning or end of the period assets.

For non-corporate enterprises, an appropriate amount for owner’s salary should
be deducted from the net income to ensure the comparability with corporate
enterprises.

2.2.5 Earnings Per Share (EPS)

Analytical Question
What is the performance (earnings) of a company per share? How profitable is a
company in relation to its outstanding shares?

Definition

Net Income

Average Number of Outstanding Shares

Earnings Per Share is stated in absolute currency units (for example, in €).
Depending upon the accounting standards (IAS/IFRS, US-GAAP), a series of

further variants of this ratio are calculated. For example, EPS may be based on
types of shares or income (such as results from discontinued business). Thus, for
inter-company comparisons, one should carefully check the underlying definition.
If the firm has both common and preferred stock, the net income in the numerator
should be adjusted for dividends paid for the preferred stock.
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Calculation/Derivation
The data for net income is available in the income statement. The information for
dividends on preferred stock is usually available in the statement of stockholders’
equity. The average number of outstanding shares can be computed by taking the
beginning and end balances of common stock from the statement of stockholders’
equity. However, it is more accurate to use the weighted average number of shares
outstanding over the reporting period, because the number of shares outstanding
may change over time. Thus, for example, if a company had 10 million shares for
the first 3 months of the year and 15 million shares for the last 9 months of the year,
the average outstanding will be 13.75 million shares (3/12 x 10)+(9/12 x 15). The
freshly issued shares increases the number of shares outstanding, whereas repur-
chase of shares by the company decreases the number of average shares.

Interpretation and Typical Range
“Earnings Per Share” serves as an effective indicator of profitability and is widely
used in evaluating the performance of a company. It shows the portion of
a company’s profit allocated to each outstanding share of common stock.

The ratio provides a relative measure of profitability. Comparing the absolute
earnings of one company with another does not really make sense, because it ignores
the fact that two companies usually have a different number of outstanding shares.
EPS is a good way of comparing the performance of the same company over time.

It is not possible to give a desired target ratio for EPS. For orientation purposes,
it is advisable to take the earnings per share of competitors within the same branch.

Useful Suggestions
“Earnings Per Share” is considered to be the single most important variable in de-
termining a share’s price. It is also an important component used to calculate the
price-to-earnings valuation ratio. An improvement in the EPS of a company over
time usually leads to positive reactions from investors, often leading to an increase
in the share price.

A change in this ratio can be triggered by a disproportionate increase or
decreases in net income (as numerator) and average number of outstanding shares
(as denominator). For further details and systematic explanations on this, refer to the
information in Appendix I.

While EPS is an effective measure, it can be misleading if there are significant
differences in the market values of the shares being compared. Thus, if two compa-
nies have an EPS of €1.50, they might appear comparable. However, if shares in
one company cost €10 and shares of the other cost €175, they are not comparable.

In order to improve the ratio, in addition to the financial possibilities of design-
ing equity capital in the denominator, all measures which help a firm in earning
decent distributable profits will have a positive impact on the EPS. For example,
earnings could be improved through measures, which relate to the price and/or

42 2 Financial Perspective

 EBSCOhost - printed on 2/8/2023 11:04 AM via . All use subject to https://www.ebsco.com/terms-of-use



volume strategy on the sales side or through better organization of the input factors
on the operational side.

Related Ratios/Additional Notes
As a synonym, “Profit per Share” can also be used.

A closely related variant of EPS is Diluted Earnings Per Share (Diluted-EPS). It
expands on basic EPS by including the shares of convertibles, stock options (pri-
marily employee based) and warrants outstanding in the average number of out-
standing shares. With an unchanged numerator (net income) and expanded
denominator, the diluted EPS is always lower than the basic EPS. Thus, it is consid-
ered to be a conservative measure and an indicator of a worst-case scenario. This is
because it is unlikely that all convertibles, stock options and warrants would con-
vert into common stock at once.

A related ratio is Cash Flow Per Share. This is a measure of financial perfor-
mance that looks at the cash flow generated by a company on a per share basis.

Instead of average number of outstanding shares, the ratio may also be calcu-
lated with the number of outstanding shares at the end of the period.

2.2.6 Return On Investment (ROI)

Analytical Question
How good is the return on invested assets or employed capital? How well has the
management used the invested assets to generate earnings? How efficient was an
investment?

Definition
The terminology used in the literature on the subject, as well as in the business
world, is not uniform. The following two definitions exemplify the differences:

Variant A as a liberal version:

This definition of Return On Investment is identical with Return On Assets:

(Net Income + Interest Expense) ⋅ 

Average Total Assets ‘or’ Average Total Capital

or

Variant B as a conservative version:

This definition of Return On Investment uses operating income before interest
and taxes in the numerator (with a neutrality towards the type of financing, the in-
terest expense in not added back), and invested capital in the denominator:
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Earnings/Operating Income before Interest and Taxes (EBIT) ⋅ 

Average Assets Employed

In either of the types, the numerator and denominator are logically linked to each
other. Thus, Variant A relates the after-tax-income with total assets of the enterprise
(where extraordinary incomes and incomes not relating to the current year are also
included), and Variant B is based on pre-tax operating income and focuses on the
operating business only.

Both of these definitions have their legitimacy and, in practice, they are used
interchangeably. For inter-enterprise comparison, it is important to ensure the con-
sistency of data used for different indicators.

ROI is expressed as a percentage.

Calculation/Derivation
The data for net income and earnings before interest and taxes and interest expense
is available in the income statement. The average total investment can be calcu-
lated from the balance sheet. If assets employed differ from total assets, the appro-
priate information would have to be obtained from the internal accounting records.
This information may not be available to external parties. The interest expense
should preferably be net of tax.

As part of the internal reporting system, Return On Investment can also be cal-
culated for periods shorter than a year. Thus, bi-annual, quarterly, and monthly
ROI may be calculated for various segments/divisions of the enterprise.

Interpretation and Typical Range
Return On Investment shows the relative earnings generated (or which will be gener-
ated) from the invested capital (i.e. assets). The ROI is one of the most commonly
used periodic ratios for finding out the return on invested capital.

In the key performance indicators pyramids, various composites of profitability
ratios are commonly used. The Return On Investment is placed mostly at the top of
such a pyramid with its various vertical and horizontal sub-divisions. The step-wise
decomposition of the target ratio at various levels, allows for a systematic review of
the drivers, which influence the return on investment. It is also referred to as the
“DuPont Framework” (refer to Appendix II for details), because it is based on the
pioneering work by this US American company.

For the sake of simplicity, ROI (Net Income/Invested Capital) is often presented
with its multiplicative extensions. In the key performance indicator, the next level
of ROI is also reorganized into “Return On Sales” (Net Income/Sales) multiplied by
“Asset Turnover” (Sales/Total Assets),

In principle, in the calculation of profitability ratios, both profit before or after
taxes can be taken. The calculation based on after tax profit (i.e. net income) is
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more common for external parties (for example, shareholders and analysts) and cal-
culation based on before tax profit is more common for internal decision-makers.
However, if non-corporate enterprises are compared with tax-liable corporate enter-
prises, it would be sensible to take the profit before tax. For non-corporate enter-
prises, an appropriate amount for owner’s salary should be deducted from the net
income to ensure the comparability with corporate enterprises.

It is not possible to give a desired target ratio for ROI. For orientation and
comparison purposes, it is advisable to use the ROI of competitors within the same
branch or of listed (inter)national enterprises as benchmark.

The ROI ratio is based primarily on the balance sheet values of the stockhold-
ers’ equity, and therefore, provides only a partial view of the enterprise’s profitabil-
ity. This is because it ignores the impact of stock price changes. For stockholders,
Stock Yield is clearly a more comprehensive indicator. Stock Yield shows the influ-
ence of stock-exchange-related factors, such as boom or slump in the market.
However, it does not apply to the individual segments of the enterprise.

In the case that ROI, as in Variant B, is based on operating income, and the focus
is on the profitability comparisons within the enterprise (and its divisions), the extraor-
dinary and non-operating incomes/gains, as well as the aspects relating to the tax pol-
icy of the enterprise, are marked-off. Thus, the focus is placed on the actual operating
performance of a particular unit, which a responsible manager can influence.

Useful Suggestions
A change in this ratio could be triggered by a disproportionate increase or decrease
in net income (as numerator) and in invested capital (as denominator). For further
details and systematic explanations on this, refer to the information in Appendix I.

In the numerator, net income could be improved by a better price or volume
strategy. On the expense side, net income could be improved by more efficient cost
management. An increase in Return On Investment could also be achieved by en-
couraging high-return products or by reducing weaker products and services in the
product portfolio.

In the denominator, a reduction in the asset base can be achieved by disposing
of non-operating assets (at least at book value) or a reduction in inventory levels.

The multiplicative link between “Return On Sales” and “Asset Turnover” ratios
in ROI shows that a firm can maintain its profitability despite a fall in the Return
On Sales, if it is able to improve its Asset Turnover Ratio. For this, a careful evalua-
tion of the short, medium, and long-term impact of all the measures which reduce
the asset base without negatively influencing the sales-generating capacity, should
be carried out. Similarly, a rise or fall in the profitability of the enterprise could be
analysed with reference to return on sales and/or asset-turnover, and measures for
improvement can be developed. For additional explanation about the multi-layered
ratio systems, refer to the DuPont System in Appendix II as an example.
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Related Ratios/Additional Notes
Related ratios are: Return On Assets (ROA), Return On Equity, Cash Flow-to-Total-
Assets Ratio and Return On Sales.

Instead of average asset base, the ratio may also be calculated with end of the
period assets.

2.2.7 Return On Invested Capital (ROIC)

Analytical Question
How good is the return on invested capital? How good is the return on required cap-
ital? How well is management able to allocate capital within its operations?

Definition

NOPAT ⋅ 

Average Invested Capital

Where:

EBIT (Earnings/Operating Profits before Interest and Taxes)
+ Taxes on Income and Profits/(– Tax Refund)

= NOPAT (Net Operating Profit after Taxes and before Interest)

and
Average values of the following:

Required Working Capital
– Non-Interest Bearing Current Liabilities

Net Working Capital
+ Fixed Assets

= Average Invested Capital

Return On Invested Capital is expressed as a percentage.

Calculation/Derivation
The data for this ratio can be calculated from the annual financial statements. In
the category of non-interest bearing current liabilities, advance payments received
from customers (for goods and services to be delivered) are also included. The
amount of average invested capital can be calculated from the beginning and clos-
ing balances available on the balance sheet.
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Interpretation and Typical Range
Return On Invested Capital shows how effectively the capital was invested.

The Return On Sales and Return On Assets are considered as base measures of
business performance. However, for special kinds of analysis, these ratios provide
a very general view. Therefore, a series of new variants have been developed. At the
centre of ROIC, the immediate link is provided between earnings from normal oper-
ations and the invested capital.

It is not possible to give a desired target ratio for Return On Invested Capital.
For orientation and benchmarking this ratio, one could take internal comparisons
(such as the ratio in different organizational units or plan-actual values) or external
comparisons, where the branch-specific average value or the “best-practice” value
may be used as a guide.

Useful Suggestions
A change in this ratio could be triggered by a disproportionate increase or decrease
in NOPAT (as numerator) and in capital invested (as denominator). For further de-
tails and systematic explanations on this, refer to the information in Appendix I.

Earnings could be improved through direct measures, which relate to the price
and/or volume strategy on the sales side or through better organization of the input
factors on the operational side. The ratio can also be improved though a “lean”
deployment of invested capital. An increase in ROIC could also be achieved by en-
couraging high-return products or by reducing weaker products and services in the
product portfolio.

Comparing a firm’s ROIC with its cost of capital (WACC) reveals whether in-
vested capital was used effectively.

Related Ratios/Additional Notes
The following ratios are often used as synonyms: Return On Capital Employed
(ROCE), Return On Capital (ROC), Return On Net Assets (RONA), and Return On Net
Operating Assets (ROOA or RONOA).

As a related ratio, Return On Assets (ROA) is considered to be the closest. It re-
lates all components of earnings (including interest expense on borrowings) to all
(both own and borrowed) components of capital.

Instead of the average asset base, the ratio may also be calculated with the end
of the period invested capital.
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2.2.8 Return On Capital Employed (ROCE)

Analytical Question
How well is the return on capital employed? How profitable is the capital employed?

Definition

EBIT ⋅ 

Average Capital Employed

Where:

Net Income or Loss
+ Taxes on Income and Profits/(– Tax Refund)

= EBT (Earnings/Operating Profit before Taxes)
+ Interest Expense

= EBIT (Earnings/Operating Profits before Interest and Taxes)

Financial reporting under IAS/IFRS rules prohibits explicit demarcation of extraor-
dinary results. Instead, IAS/IFRS rules require a declaration of the “Results from
Discontinued Operations”.

And average values of the following:

Stockholders’ Equity
+ Pension Reserves
+ External Borrowings

= Average Capital Employed

Return On Capital Employed is expressed as a percentage.

Calculation/Derivation
The data for EBIT is available in the income statement. The average capital em-
ployed can be calculated with the beginning and end balances from the balance
sheet. Sometimes, only long-term external borrowings are used in the calculation of
capital employed.

Interpretation and Typical Range
The main profitability ratios, such as Return On Sales or Return On Assets, are not
always suitable for specific purposes. Therefore, a series of new ratios have recently
emerged. In ROCE, the main focus is on establishing a relationship between the re-
sults of operating business vis-à-vis the capital employed.

For the calculation of EBIT, net income, which is an after tax value, is adjusted
for taxes and interest expense. In effect, EBIT is a pre-tax figure, which eliminates
the impact of the financing decision. The use of ROCE is recommended in all those
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cases, where a comparison is being drawn between enterprises having different
forms of business organization or between enterprises in different tax regimes, such
as international enterprises.

ROCE represents the operating earning capacity of the business independent of
its capital structure and, therefore, is particularly suitable for comparing the profit-
ability across enterprises (as an aggregated unit or divisions/profit centres).

The use of ROCE is recommended in all those cases, where a comparison is
being drawn between enterprises having different forms of business organization or
between enterprises in different tax regimes, such as international enterprises.

It is not possible to give a desired target ratio for ROCE. For orientation purposes,
one could make internal comparisons (such as the ratio in different organizational
units or plan-actual values) or external comparisons, where the branch-specific aver-
age value or the “best-practice” value may be used as a guide.

Useful Suggestions
A change in this ratio could be triggered by a disproportionate increase or decrease
in EBIT (as numerator) and capital employed (as denominator). For further details
and systematic explanations on this, refer to the information in Appendix I.

In the numerator, net income can be improved by a better price or volume strat-
egy. On the expense side, net income can be improved by a more efficient cost man-
agement. An increase in ROCE can also be achieved by encouraging high-return
products or by reducing weaker products and services in the product portfolio.

In the denominator, a reduction in capital employed could be achieved by dispos-
ing off non-operating assets or reducing the inventory levels. Sometimes, it is desirable
to categorically separate the employed assets from the assets which are indeed not
being employed in operations.

Related Ratios/Additional Notes
As synonym for this ratio, we could consider Return On Net Assets (RONA) or
Return On Net Operating Assets (RONOA/ROOA)

Related ratios are: Return On Investment (ROI), Return On Assets (ROA). As
a related ratio, ROA ranks above ROI, because as the name implies, it compares all
the financial resources (owners’ capital and borrowed funds) with all earnings gen-
erated through these resources (including the interest expense on borrowed funds).

Instead of the average asset base, the ratio may also be calculated with begin-
ning or end of the period assets.
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2.2.9 Return On Net Assets (RONA)

Analytical Question
How good is the return on assets needed in normal operations? How well has man-
agement used the operational assets to generate earnings?

Definition

EBIT ⋅ 

Average Net Assets

Where:

Net Income or Loss
+ Taxes on Income and Profits/(– Tax Refund)

= EBT (Earnings/Operating Profits before Taxes)
+ Interest Expense

= EBIT (Earnings/Operating Profits before Interest and Taxes)

The financial reporting under IAS/IFRS rules prohibits explicit demarcation of ex-
traordinary results. Instead, IAS/IFRS rules require a declaration of the “Results
from Discontinued Operations”.

The denominator is calculated with the average values for the following:

Required Working Capital
– Non-Interest Bearing Current Liabilities

Net Working Capital
+ Fixed Assets

= Average Net Assets

Return On Net Assets is expressed as a percentage.

Calculation/Derivation
The data for net income and interest expense is available in the income statement.
The amount of average net assets can be calculated from the data available on the
balance sheet. In the category of non-interest bearing current liabilities, it is impor-
tant to include the advance payments from customers primarily for the goods and
services to be delivered.

Interpretation and Typical Range
Return On Net Assets shows what earnings were generated from the operational assets.

The basic ratios of Return On Sales and Return On Assets measure performance.
However, for special kinds of analysis, these ratios provide a very general view.
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Therefore, a series of new variants have been developed. At the centre of RONA, the
immediate link is provided between earnings from normal operations and the net
assets needed for the purpose.

The main point in calculating RONA is the direct linkage of profitability to the earn-
ings from ordinary business when compared with the assets needed for the purpose.

Since the ratio is calculated before taxes, it represents the profit-generating ca-
pacity of the enterprise. Moreover, interest on borrowed funds is neutralized in the
calculation, which makes the ratio independent of the capital structure (or financing
effects). Therefore, the ratio is considered appropriate for comparing profitability be-
tween enterprises and business segments/divisions/profit centres.

The use of RONA is recommended in all those cases where a comparison is
being drawn between enterprises having different forms of business organization or
between enterprises in different tax regimes, such as international enterprises.

It is not possible to give a desired target ratio for RONA. For orientation and com-
parison purposes, it is advisable to take the Return On Net Assets ratio for competi-
tors within the same branch, or listed (inter)national enterprises as a benchmark.

Useful Suggestions
A change in this ratio could be triggered by a disproportionate increase or decrease
in EBIT (as numerator) and in net assets (as denominator). For further details and
systematic explanations on this, refer to the information in Appendix I.

In the numerator, EBIT could be improved by a better price or volume strategy.
On the expense side, EBIT could be improved by a more efficient cost management.
An increase in RONA could also be achieved by encouraging high-return products or
by reducing weaker products and services in the product portfolio.

In the denominator, a reduction in the asset base could be achieved by disposing off
non-operating assets (at least at book value) or a reduction in the inventory levels. More
efficient use of net assets can also lead to improvements in the return on net assets.

Related Ratios/Additional Notes
Often the following ratios are used as synonyms: Return On Capital Employed
(ROCE), Return On Capital (ROC), and Return On Net Operating Assets (ROOA or
RONOA).

As a related ratio, Return On Assets (ROA) or Return On Capital is considered to
be the closest. It relates all components of earnings (including interest expense on
borrowings) to all (both own and borrowed) components of capital.

Instead of the average asset base, the ratio may also be calculated with end of
the period net assets.
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2.2.10 Risk Adjusted Return On Capital (RAROC)

Analytical Question
In the banking and financial services business, how good is the risk adjusted finan-
cial performance of the enterprise? How good is the relative quality of earnings
from individual business lines and/or business units in relation to a minimum re-
turn (so-called “hurdle rate”)?

Definition

Economic Profit ⋅ 

Economic Capital

Where:
Economic Profit = Return generated by a business line in excess of cost of equity

capital
And
Economic Capital = Capital attributed to each business line on the basis of market

risk, credit risk and operational risk

Because there is an adjustment made both in numerator and denominator, it would
be more appropriate to call this ratio as Risk Adjusted Return On Risk Adjusted
Capital (RARORAC). However, it is more common to use RAROC.

Risk Adjusted Return On Capital is expressed as a percentage.

Calculation/Derivation
The needed data for this ratio should be available to a financial institution inter-
nally, in an accounting system which is based on a Risk Adjusted Performance
Metrics (the RAPM).

Interpretation and Typical Range
The ratio RAROC is used by banks for risk and value oriented management and is
derived from RAPM-concept, which is a pillar of capital market theory. The primary
goal is to create a linkage between risk management and value management, where
the bank tries to achieve the return-expectations of stockholders under the restric-
tions imposed by risk-factors.

It is not possible to give a desired target ratio for RAROC. The benchmarking is
largely dependent on the return expectations of investors. Possible orientation for
minimum return expectations could come from average return in a particular busi-
ness segment or “best-practice” values.
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Useful Suggestions
A change in this ratio could be triggered by a disproportionate increase or decrease
in risk adjusted economic profit (as numerator) and in economic capital invested
(as denominator). For further details and systematic explanations on this, refer to the
information in Appendix I.

The concrete measures for impacting this ratio constitute the core of a bank’s
management practices. The bank will have to decide how to measure a particular
type or level of risk associated with a business activity is. It will also show the types
of business activities in which economic capital should be invested, so that overall
performance can be optimized.

Related Ratios/Additional Notes
There is a close relationship between RAROC and RORAC, which is the Return On
Risk Adjusted Capital.

2.2.11 Cost-Income Ratio (CIR)

Analytical Question
What is the volume of operating costs (of a firm or a bank) in relation to gross
revenues?

Or, how many cents should be spent on average for every € of revenue earned?

Definition

Operating Costs

Gross Revenues

With reference to a bank, the definition is:

Non-interest Expenses

Interest Revenue + Non-interest Revenue

The CIR is expressed as a percentage.

Calculation/Derivation
Assuming that all costs are equal to expenses, the required data can be taken from
the income statement; the operating costs would be the sum of salaries, wages, and
other general expenses. Gross revenues would be the sum of all normal operating
revenues (which is the total of interest, fee, trade, and other income, including ex-
traordinary income).
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Interpretation and Typical Range
CIR is considered one of the main ratios when carrying out internal and external
comparative analysis in efficiency at financial institutions. In making national or
international inter-firm comparisons, it is important to ensure that the institutions
being compared have a similar business structure.

The lower the CIR, the more economically operated (and consequently, more
efficient) is the business segment or the entire bank. Since in a single period, oper-
ating expenses may be relatively fixed, it is not uncommon that fluctuations in
good and bad years are compared.

Useful Suggestions
A change in CIR could be triggered by a disproportionate increase or decrease in
operating costs (as numerator) and gross revenues (as denominator). For further de-
tails and systematic explanations on this, refer to the information in Appendix I.

Along with efforts at directly influencing the operating income through a better
price or volume strategy, appropriate strategies towards more efficient use of the
factors of production can be attempted.

It is relevant to note that any attempt at reducing overheads and other operat-
ing costs should, as with other ratios, impact less than proportionally on the reve-
nue side, i.e. the reduction in overheads should not cause an equal or proportional
reduction in revenues and incomes. Otherwise, the goal of improving operative effi-
ciency is not achieved.

Related Ratios/Additional Notes
Through CIR, a firm or a bank can provide a (general) quantitative expression of its
efficiency.

2.3 Liquidity Indicators

2.3.1 Cash Ratio

Analytical Question
How good is the so-called cash liquidity?

Definition

(Cash + Cash Equivalents) ⋅ 

Current Liabilities

This ratio specifies a percentage rate. The ratio can also be expressed as a multiple
of current liabilities, in which case it should not be multiplied by 100.
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Calculation/Derivation
The term “Cash and Cash Equivalents” includes cash at hand, cash at bank and
checks. The amount of current liabilities is derived from the liabilities side of the
balance sheet.

Interpretation and Typical Range
The Cash Ratio is part of the cash-balance-oriented liquidity analysis and is con-
sidered as an indicator of the short-term liquidity. With reference to the closing
date, it shows a comparison between liquid cash and short-term payment obliga-
tions. If the Cash Ratio is analysed by external parties based on the annual fi-
nancial statements, the interpretation of ratio may be less meaningful because
the cash position after the financial accounts closing date may have changed
significantly.

The higher the percentage rate, the more stable the liquidity. Since Cash
Ratio is sensitive to small events and the timing of transactions, it is more helpful
if interpreted along with Quick Ratio and Current Ratio. In general, the Cash
Ratio should give a value exceeding 100%. It could as well be below 100%, in
which case, it should be assumed that the enterprise has easy access to bank
loan facilities.

Useful Suggestions
Despite the indispensable need to maintain financial solvency, one has to be mind-
ful of the cost-effectiveness of maintaining high cash positions which do not earn
any or very low interest. Through detailed financial and liquidity planning, a firm
should estimate its daily receipts and payments to ensure solvency. All surplus
cash should be invested preferably in high-yield short-term investments. Thus, the
interpretive power of the Cash Ratio is limited.

Related Ratios/Additional Notes
Other names for this ratio are: cash liquidity and absolute liquidity ratio.

In literature, and also in practice, there are different levels of liquidity. Most
common are Level I (Cash Ratio), Level II (Quick Ratio) and Level III (Current
Ratio). Whereas at level II, short-term investments and accounts receivable are in-
cluded in the numerator, at level III, all current assets are compared with all current
liabilities.
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2.3.2 Quick Ratio

Analytical Question
How far do the cash and near cash assets of the enterprise exceed its short-term
liabilities?

Definition

(Current Assets – Inventory) ⋅ 

Current Liabilities

This ratio specifies a percentage rate. The ratio can also be expressed as a multiple
of current liabilities, in which case it should not be multiplied by 100.

Calculation/Derivation
The term “near cash assets” includes cash at hand, cash at bank, checks, short-
term investments and accounts receivable (net of the allowance for doubtful debts)
or, simply stated, all current assets minus inventory should give the same value.
The amount of current liabilities is derived from the liabilities side of the balance
sheet.

Interpretation and Typical Range
The Quick Ratio is part of the account-balance-oriented liquidity analysis and is
considered as an indicator of the short-term liquidity. With reference to the closing
date, it shows a comparison between near cash assets and short-term payment obli-
gations. If Quick Ratio is analysed by external parties based on the annual financial
statements, the interpretation of ratio may be less meaningful because the cash po-
sition after the financial accounts closing date may have changed significantly.

The higher the percentage rate, the more stable the liquidity. Since Quick Ratio
is sensitive to small events and the timing of transactions, it can be better inter-
preted collectively, along with Cash Ratio and Current Ratio. In general, the ratio
should give a value equal to 100% or so-called 1:1 in the Acid Test Ratio.

Useful Suggestions
Despite the indispensable need to maintain financial solvency, the cost-effectiveness
of maintaining high cash positions, which do not earn any or very low interest should
be considered. Through detailed financial and liquidity planning, a firm should esti-
mate its daily receipts and payments to ensure its solvency. All surplus cash should
be invested, preferably in high-yield short-term investments.
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Related Ratios/Additional Notes
Other names for this ratio are: Net Quick Ratio or Acid Test Ratio. The term comes
from the way gold miners would test whether their findings were real gold nuggets.
Unlike other metals, gold does not corrode in acid; if the nugget didn’t dissolve
when submerged in acid, it was said to have passed the acid test. Likewise, if
a company’s financial statements pass the figurative acid test, you can use this as
an indication that there isn’t any accounting gimmickry going on and that its bank
account actually does contain gold!

In literature, as also in practice, there are different levels of liquidity. Most com-
mon are Level I (Cash Ratio), Level II (Quick Ratio) and Level III (Current Ratio).
Whereas in the stringent Cash Ratio, only cash and cash equivalents are included
in the numerator, in Current Ratio all current assets (including inventory) are com-
pared with all current liabilities.

2.3.3 Current Ratio

Analytical Question
How far are short-term liabilities covered by short-term assets?

Definition

Current Assets ⋅ 

Current Liabilities

This ratio specifies a percentage rate. The ratio can also be expressed as a multiple
of current liabilities, in which case it should not be multiplied by 100.

Calculation/Derivation
The term “current assets” includes cash at hand, cash at bank, checks, short-term
investments, accounts receivable (net of allowance for doubtful debts) and inven-
tory of raw material, work in process and finished products. Assets which have
been paid partly by customers, or cannot be sold within a year, should not be in-
cluded in the list of current assets. The amount of current liabilities is derived from
the liabilities side of the balance sheet.

Interpretation and Typical Range
The Current Ratio is part of the account-balance-oriented liquidity analysis, and is
considered as an indicator of short-term liquidity. With reference to the closing
date, it shows a maturity matching between short-term assets and short-term pay-
ment obligations. If the ratio is analysed by external parties, based on annual finan-
cial statements, the interpretation may be less meaningful because the relevant
position after the financial accounts closing date may have changed significantly.
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The higher the percentage rate, the more stable the liquidity position of the enter-
prise. In general, the ideal ratio should give a value equal to 200% or the so-called
2:1 (A 2:1 current ratio is, sometimes, referred to as “Banker’s rule”.) As a reverse ar-
gument, a 2:1 ratio implies that 50% of the current assets should be financed by
long-term liabilities.

Useful Suggestions
Despite the indispensable need to maintain financial solvency, the cost-effectiveness
of maintaining high cash positions which do not earn any or very low interest should
be considered. Through detailed financial and liquidity planning, a firm should esti-
mate its daily receipts and payments to ensure its solvency. All surplus cash should
be invested preferably in high-yield short-term investments.

Related Ratios/Additional Notes
Another name for this ratio is: Banker’s rule.

In the literature, as also in practice, there are different levels of liquidity. Most
common are Level I (Cash Ratio), Level II (Quick Ratio) and Level III (Current Ratio).
Whereas in the stringent Cash Ratio, only cash and cash equivalents are included in
the numerator, in Quick Ratio, all current assets (excluding inventory) are compared
with all current liabilities.

2.3.4 Working Capital

Analytical Question
How much of the interest-earning funds are committed to short-term assets?

Definition

Short-term Assets
– Advance Payment Received from Customers
– Short-term Liabilities

= Working Capital (or Net Working Capital)

The resulting figure for Working Capital is stated in absolute currency units (for ex-
ample, in €).

Calculation/Derivation
The information for calculating Working Capital is derived from the balance sheet.

Interpretation and Typical Range
The Working Capital, also known as net current assets, is part of the account-
balance-oriented liquidity analysis and is considered as an indicator of short-term
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liquidity. It shows the difference between the interest-earning short-term funds
(this is why the advance received from customers is not included here) and short-
term external funds. Thus, working capital shows that part of the short-term assets,
which are financed by long-term funds.

When a firm targets ‘achieving a positive working capital’, the goal is to cover
the short-term liabilities through short-term assets. Often, a working capital target
is recommended, in which the short-term liabilities should not exceed 75% of
short-term assets.

In some cases, however, a negative working capital can also be positively inter-
preted. This could be, in those cases, where suppliers are willing to finance the
sales through accounts payable, depending on the negotiation power of the firm.

Useful Suggestions
In order to optimize the deployment of capital in the enterprise, it is desirable to
achieve a sustained reduction in the capital locked up in operations. The working
capital is increasingly considered as a starting point for improving operational per-
formance. It not only helps to improve the performance, but also provides addi-
tional funds for eventual expansion plans.

When planning Working Capital, the client-needs and competitive aspects of in-
ventory levels for finished products, as well as optimization of inventory levels for
raw-materials, supplies and work-in-process should be carefully analysed. Similarly,
the accounts receivable should also be analysed, and, if not yet in place, it is good to
install an active receivable management system.

Related Ratios/Additional Notes
Instead of subtracting the short-term assets from short-term liabilities, the working
capital logic is also shown through a division of short-term assets, by short-term
liabilities. Such a figure is termed as “Working Capital Ratio”.

2.3.5 Cash-burn Rate

Analytical Question
What is the volume of cash which a company needs per period?

During what period is a company likely to exhaust its available liquidity?

Definition

Liquid Resources (+ Near-liquid Assets)

Net Cash Outflow

The ratio is mentioned in units of time (for example, in years or months).
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Calculation/Derivation
External parties can derive the data for this ratio from the reported numbers in an-
nual financial statements.

Interpretation and Typical Range
The Cash-burn Rate is grouped in the category of liquidity ratios. It is based on esti-
mates about when a firm would exhaust its liquidity.

This ratio originated in the context of young growth-oriented start-ups which
applied it for predicting insolvency. It also indicated the time horizon, when
a company uses up its venture capital, before generating positive cash flows from
operating activities. However, the interpretative value of this ratio is based on very
restrictive assumptions (for example, that past developments can be extrapolated
or fresh liquidity cannot be obtained). In a dynamic environment, we notice that
the prognostic value of balance sheet figures is limited. Some decisive qualitative
changes, such as expected additional/large contracts, cannot be incorporated into
the accounting statements.

The shorter the period of Cash-burn Rate, the more exposed the firm is (or a
project, which needs more financial resources) to risks of bankruptcy.

Useful Suggestions
A firm has many options to explain its future investment plans to interested parties,
which go beyond the extrapolated estimates of the past data. A company can clarify
the planned developments to outsiders with the help of voluntary disclosures.

Related Ratios/Additional Notes
The denominator is also called negative cash flow (entry without minus sign).
Because of various reasons, which limit the prognostic value of Cash-burn Rate
for young growth-oriented firms, it is used only as a starting point for deeper anal-
ysis. Thus, with the help of a liquidity indicator, like Cash-burn Rate, the financial
strains can be evaluated. For concrete information, the working capital is esti-
mated with reference to the periodic expected operating expenses in the immedi-
ate future.

2.4 Tests of Solvency

2.4.1 Debt-to-Equity Ratio

Analytical Question
How stable is the firm’s financing? What proportion of debt and equity is the firm
using to finance its assets? What is the relationship between the amount of capital
provided by creditors and owners?
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Definition

Total Liabilities

Total Owners’ Equity

Sometimes, only interest bearing, long-term debt is used instead of total liabilities.
This ratio can be expressed in multiples (for example, debt is 2.7 times of

equity) or in percentages (in which case, the result should be multiplied by 100).

Calculation/Derivation
The values for this ratio could be drawn, with some adjustments (for examples, ad-
vance payments and accruals) from the balance sheet.

Interpretation and Typical Range
This ratio belongs to the category of “Capital Structure Analysis” which is also
named “Financing Analysis”. The ratio occupies itself with the types and durability
of the available capital. Through this ratio, the financial risk and creditworthiness
of the firm can be estimated.

The Debt-to-Equity Ratio is an important example of the leverage effect. It shows
the significance of equity in the credit-standing check by banks and rating agencies.
A high ratio suggests that a company relies heavily on funds provided by creditors.
The higher the ratio, the riskier the firm’s financial position; the firm may not be able
to meet its contractual financial obligations during a business downturn.

It is not possible to fix a general, operationally logical norm for this ratio. As
with the Equity Ratio, sometimes a smaller ratio, or one equal to 3 times (300%) or
2 times (200%) may be employed. The appropriate target depends on the branch-
specific characteristics and the legal form of the firm.

Useful Suggestions
A change in this ratio could be triggered by a disproportionate increase or decrease
in total liabilities (as numerator) and owners’ equity (as denominator). For details
on this, refer to the explanation in Appendix I.

On the equity capital side, the ratio can be influenced, for example, through
a capital distribution and allocation program as well as through dividend payout and
retention policies. On the debt side, the need for borrowed funds can be reduced by
disposing of the non-operational assets (minimum at book value) or by reducing
working capital requirements. Assuming a constant owners’ equity, a reduction in
the volume of borrowed money would lead to a reduction in the debt-to-equity ratio.

There are four reasons, which call for a lower Debt-to-Equity Ratio:
– Owners’ equity attracts more capital. A high amount of owners’ equity, with its

basic characteristic of safe capital, makes it noticeably easier to obtain credit;
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– With increasing share of owners’ equity, the commitment of the firm increases,
so that the risk of insolvency by excessive indebtedness is reduced;

– By comparison with borrowed funds, financing through equity capital does not
create any obligation to make payments for interest and principal; and

– Lower influence of the creditors, such as banks.

In the context of leverage effects (also reflected in the indicator “Financial Leverage
Index”), a higher Debt-to-Equity Ratio may be desirable within certain limits. As
long as the return on total capital is higher than the interest rate on borrowed
funds, the leverage effect will be visible in the improved return on equity.

Related Ratios/Additional Notes
Since the total capital is the sum of owners’ equity and external liabilities, the eq-
uity ratio (equity/total capital), the debt ratio (total liabilities/total capital) and
Debt-to-Equity Ratio are three different forms of the same financial structure analy-
sis. The conclusion drawn, remains the same in each of the ratios.

In certain situations, the basic variant of Debt-to-Equity Ratio can be
slightly modified, for example, for certain balance sheet positions like advance
payments and accruals. Such adjustments help in removing various balance
sheet related changes, and allow for a better comparison between firms and
over time.

By comparison with the Debt-to-Equity Ratio, the Debt-to-Cash Ratio provides
a better perspective because it shows the relationship between net borrowed funds
and net cash flows.

2.4.2 Debt-to-Cash Ratio

Analytical Question
What is the length of time in which the present effective debt (or the net financial
debt) can be repaid through periodic cash flows?

Definition

Effective Debt

Cash Flow

or

Net Financial Debt

Cash Flow
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Where:

Short- and Medium-term Debt
+ Liabilities with a maturity > years
– Monetary Value of Current Assets (– Receivable with a maturity > Year)

= Effective Debt (Level I)
+ Provisions for Pension and similar Liabilities

= Effective Debt (Level II)

and

Bonds issued
+ Liabilities towards Banks
+ Acceptance Commitments
+ Interest-bearing debt in other Borrowings
– Cash and Near Cash Assets
– Short-term Securities in Current Assets

= Net Financial Debt

The ratio is expressed in units of time, usually in years (it can also be in fractions of
a year, such as 2.4 years).

Calculation/Derivation
The values for the numerator can be taken from the asset and liabilities mentioned
in the balance sheet. The cash flow can be calculated by adjusting the figure of an-
nual net income for all non-cash expenses and revenues.

Interpretation and Typical Range
The Debt-to-Cash Ratio combines a stock value (Effective Debt) with a flow value
(Cash Flow) for calculating the payment capacity of a firm. It represents a common
measure of financial risk. Thus, the cash flow becomes an indicator of the borrow-
ing capacity and points out the period (under specific conditions) in which the lia-
bilities can be cleared with the help of self-generated financial resources. Examples
of specific conditions may include that the cash flow will not be used for invest-
ments, dividend and interest payments or that the level of debt will not be in-
creased through other business activities.

Useful Suggestions
A change in this ratio could be triggered by a disproportionate increase or decrease
in effective debt or financial debt (as numerator) and cash flows (as denominator).
For details on this, refer to the explanation in Appendix I.
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Apart from various possibilities for directly influencing the cash flow, it can be
improved by a better price or volume strategy. On the debt side, the need for bor-
rowed funds can be reduced by disposing of non-operational assets (minimum at
book value) and/or by reducing working capital requirements.

Related Ratios/Additional Notes
As synonyms, sometimes “Repayment Period” is also used.

In the Anglo-Saxon world, the volume of effective debt is often used to connote
the sum of all kinds of outstanding debts.

2.4.3 Interest Coverage Ratio

Analytical Question
How much resources are generated by the company from its operating business to
meet its current interest obligations?

Definition

EBIT ⋅ 

Interest Expense

Where:

Net Income or Loss
+ Taxes on Income and Profits/(– Tax Refund)

= EBT (Earnings/Income from Operating Business before Taxes)
+ Interest Expense

= EBIT (Earnings/Operating Income before Interest and Taxes)

The financial reporting under IAS/IFRS rules prohibits explicit demarcation of
extraordinary results. Instead, IAS/IFRS rules require a declaration of the “Results
from Discontinued Operations”.

This result obtained through this ratio is expressed as a percentage.

Calculation/Derivation
The data for both numerator and denominator can be taken from of the income
statement.

Interpretation and Typical Range
The Interest Coverage Ratio shows the amount of resources generated for each € of
interest expensed. A high ratio indicates an extra margin of protection in the event
of deteriorating profits. Analysts are particularly interested in a company’s ability
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to meet its required interest payments because failure to do so could result in
bankruptcy.

This ratio illustrates a measure of risk which, however, is not sufficient if con-
sidered alone. A general target cannot be given for this ratio because the interest
burden of a firm is considerably influenced by its financing strategy. Through care-
ful utilization of the leverage effect, the Interest Coverage Ratio can in fact be re-
duced, despite increasing the interest expense burden in absolute numbers. As long
as the operating results increase faster, the ROA would exceed the interest cost on
borrowed funds.

Useful Suggestions
A change in this ratio can be triggered by a disproportionate increase or decrease in
EBIT (as numerator) and Interest Expense (as denominator). For further details and
a systematic explanation on this, refer to the information in Appendix I.

The ratio can be influenced by focusing on the business results of the firm. Thus,
on the sales side, measures towards a better price or volume strategy and, on the ex-
pense side, measures towards a more efficient use of the factors of production can be
helpful. It can also be influenced through reduction of the interest burden; possibly
by negotiating better terms of credit, greater use of discounts offered by suppliers,
and reduction in capital blocked in some assets (such as working capital).

Analysts should consider the company’s long-term strategy when using this
ratio; a rapidly growing company may have a high interest burden because of its
investment in future operations, but no significant increase in income at the
beginning.

Related Ratios/Additional Notes
The ratio is also known as “Times Interest Earned (TIE)” or “Interest Charges
(or Fixed Interest) Coverage”.

The formula for Interest Coverage Ratio can be written also as:

Interest + Principal Payments on Debt per Period · 

Cash Flow per Period

In this case, the analytical question will be: how much is the burden on operating
income for the payment of interest expenses? As a consequence, the interpretation
would be: the ratio shows the share of operating income which is needed for cover-
ing the interest expense on borrowed funds. The lower the ratio, the lower the risk
or burden of an increase in interest rates on the results of the firm.

Some analysts prefer to compare interest expense with the amount of cash
a company can generate. By relating the interest expense with cash flow, a direct
relationship is established with the payment capacity of the firm.
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2.4.4 Debt Service Coverage Ratio (DSCR)

Analytical Question
What is the cash flow amount, available in a period, in relation to the annual inter-
est and principal repayment on debt?

Definition

Cash Flow per Period · 

Interest + Principal Payments on Debt per Period

The KPI “Debt Service Coverage Ratio” (henceforth DSCR) is expressed as a “%” or
as a multiple, if the formula in not multiplied by 100.

Calculation/Derivation
The data for the numerator and denominator can be taken from the budgeted cash
flow statements of the company. For cash flow purposes, the “operating cash flow”
is used, with slight adjustments, if necessary. Occasionally, EBITDA is used as
a proxy for this purpose, which, from a business point of view, is not without prob-
lems.6 Borrowing costs include all interest expenses from interest-bearing liabili-
ties, but not interest for pension provisions or other bank charges. Sometimes,
lease rent on financial leases is also included in the borrowing costs.

Interpretation and Typical Range
The DSCR illustrates the extent to which the company has the ability to make fur-
ther payments in addition to payments for interest on borrowed funds and repay-
ment of principal. This ratio is particularly important for lenders because, the
higher the percentage of DSCR, the lower the risk for the lender.

DSCR is therefore of considerable importance when raising additional debt, es-
pecially if the company in question is already financed with relatively small equity.
In principle, companies with strong equity capital are in a better position to pay the
necessary debt ratio, which is arithmetically reflected in a better percentage value
for the DSCR. If additional funds are borrowed and/or if interest rates rise while the
debt level remains constant, the value of this KPI deteriorates.

The DSCR of a company should always be at least 100% in order to ensure that
interest and principal repayments on borrowed capital are always made on an ac-
crual basis. A further and general guideline on the ideal range as to by how much
the 100% limit should be exceeded cannot be given because the respective risk

6 Details on the terminological peculiarities and possible demarcations can be found in the respec-
tive independent profiles for these KPIs in the compendium.
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assessment strongly depends on the individual company’s situation, expected de-
velopments, industry conditions and the general economic climate.

Useful Suggestions
Changes in this relative ratio can be achieved by disproportionate increases or de-
creases in the related cash flow type (in the numerator) and the payments for inter-
est and repayment of borrowed funds (in the denominator). For further details and
systematic explanations on this, refer to the information in Appendix I.

The cash flow values can be improved through direct measures which relate to
the price and/or volume strategy on the sales side, or through better organization
of the input factors on the operational side. The debt servicing per period depends,
on the one hand, on a reduction or increase in the interest burden (e.g. through effi-
cient management of the terms of debt) and, on the other hand, on the amount of
contractually agreed repayments (and any changes in repayment amounts or, in in-
dividual cases through their targeted deferral).

In business terms, the DSCR is part of the KPI family of “Financial Covenants”.
At its core, also including the Debt-to-Equity Ratio (KPI No. 2.4.1), Debt-to-Cash
Ratio (KPI No. 2.4.2), Interest Coverage Ratio (KPI No. 2.4.3) and the liquidity indicators
(KPI category 2.3). Financial covenants are typically ancillary contractual arrangements
in credit transactions in the sense of a set of tools for early crisis prevention. For the
creditor, the primary objective is to ensure that the interest and principal repayments,
agreed with the debtor, are secured by complying with the agreed KPI targets.

For companies as debtors, it is important to achieve the contractually agreed
ratios through suitable strategic and operational measures, and to inform the lender
regularly about this through actual results or the budgeted-actual comparisons.
This is important so as to not endanger lending in the future, and to avoid payment
difficulties. From the company’s point of view, this obligation to report key figures
is also driven by efforts to reduce debt costs.

Related Ratios/Additional Notes
Another common synonym for the ratio “DSCR” is: Principal Service Coverage Ratio.

In analogy to the Interest Coverage Ratio, the DSCR is also determined as the
inverse of the version described above, according to the following definition:

Interest + Principal Payments on Debt per Period · 

Cash Flow per Period

In this case, the question is: How high is the relative burden of interest and princi-
pal repayment on cash flow per period? The following statement should now apply
to the interpretation of its meaningful value: the lower the percentage, the lower
the risk, in the event of rising interest rates or falling cash flows, that the firms
would slip into liquidity problems.
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2.4.5 Bankruptcy Prediction Score

Analytical Question
What is the likelihood that a company may go bankrupt in the near future?

Definition

Z−Score= 3.3 · EBIT
Total Assets

+ 1.0 · Sales
Total Assets

+

0.6 · Market Value of Equity
Total Book Debt

+ 1.4 · Retained Earnings
Total Assets

+ 1.2 · Working Capital
Total Assets

The Z-Score model, developed by Edward Altman, represents a popular and com-
monly used statistical model to predict the likely bankruptcy of a firm. Each of the
formula’s ratios7,8,9 describes a different credit-relevant aspect of the company’s op-
eration.10 Six basic accounting values and one market-based value are combined
into five ratios. As a result, liquidity, cumulative profitability, asset productivity,
market based financial leverage and capital turnover are addressed respectively. All
of the ratios are weighted by coefficients and form a linear combination.

The values are expressed in a score format, with an extension into decimals.

Variant for privately-held companies
In 1983, Altman developed a revised Z-score model for privately held firms. As
a result, the new model ratios are:

Z−Score=0.717 · Working Capital
Total Assets

+0.847 ·Retained Earnings
Total Assets

+ 3.107 · EBIT
Total Assets

+ 0.420 · Book Value
Total Liabilites

+0.998 · Sales
Total Assets

Variant for privately-held and non-manufacturing firms
In order to minimize a potential industry effect created through the asset turnover
value of the formula, Altman revised his model excluding the Sales/Total assets ratio.
As a result, the Revised Four variable Z-score Model was composed:

7 Details for Return on Assets can be found in KPI No. 2.2.4
8 Details for Asset Turnover Ratio can be found in KPI-No. 2.8.4
9 Definition of Working Capital can be found in KPI-No. 2.3.4
10 (Brealey, 2020)
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Z−Score= 6.56 · Working Capital
Total Assets

+ 3.26 · Retained Earnings
Total Assets

+ 6.72 · EBIT
Total Assets

+ 1.05 · Book Value of Equity
Book Value of Total Liabilities

Calculation/Derivation
Given the following KPIs of a publicly-listed company XY,

EBIT
Total Assets

=0.12

Sales
Total Assets

= 1.4

Market Value of Equity
Total Book Debt

=0.9

Retained Earnings
Total Assets

=0.4

Working Capital
Total Assets

=0.12

the company’s Z-score is as follows =

3.3 · 0.12ð Þ + 1.0 · 1.4ð Þ + 0.6 · 0.9ð Þ + 1.4 · 0.4ð Þ + 1.2 · 0.12ð Þ = 3.04

As a result, the score is above the cut-off level for predicting bankruptcy, and there-
fore, the company can be considered favourably in its creditworthiness. (Refer to
the details about the typical range below to interpret the Z-Score.)

The financial ratios are based on the balance sheet and income statement data
of a firm.

Therefore, the information can be derived through its posted annual report or
stock market platforms.

Considering the example of a privately-held company AB with the following ratios:

Working Capital
Total Assets

= 0.09; Retained Earnings
Total Assets

=0.12

EBIT
Total Assets

=0.12; Book Value
Total Liabilities

=0.8

the company’s Z-score is as follows =

0.717 · 0.09ð Þ+ 0.847 · 0.12ð Þ+ 3.107 · 0.12ð Þ+ 0.420 · 0.8ð Þ+ 0.998 · 0.09ð Þ= 0.965

Since the Z-score, in this case, is below 1.23 it can be seen that this company AB is
likely to go bankrupt.
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Considering the example of a privately-held non-manufacturing company LM,
which has the following ratios:

Working Capital
Total Assets

=0.08; Retained Earnings
Total Assets

=0.04

EBIT
Total Assets

= 0.05; Book Value of Equity
Book Value of Total Liabilities

=0.07

the company’s Z-score is as follows =

6.56 · 0.08ð Þ + 3.26 · 0.04ð Þ + 6.72 · 0.05ð Þ + 1.05 · 0.07ð Þ = 1.065
As a result, the company LM is deemed to be bankrupt, since its score is below 1.10.

Interpretation and Typical Range
The Z-score model by Altman presents a commonly used multiple, discriminate
analysis to predict the bankruptcy of a firm.

Most bankrupt firms have a Z-score below 2.7 before they become bankrupt,
whereas most non-bankrupt firms have a Z-score above this level. As a result,
a firm having a score above 2.7 is considered as having a favourable creditworthi-
ness. A firm having a Z score lower than 1.81 indicates that it is bankrupt. Firms
with scores between 1.23 and 2.30 are considered to be in a grey area or zone of
ignorance.

Analysing the values for privately held firms with scores of < 1.23 indicate bank-
rupt firms, and scores of > 2.90 indicate non-bankrupt firms. Firms having a score
between 1.23 and 2.90 are determined to be in the zone of ignorance or grey area.

Finally, the scores for the Revised Four Model predict that a company having
a score lower than < 1.10 is bankrupt whereas a company with a score higher
than > 2.60 is deemed to be non-bankrupt. Scores between 1.10 and 2.60 are con-
sidered in a grey area.11

Useful Suggestions
The formula can predict financial efficiency or bankruptcy up to 2-3 years in ad-
vance. One year prior to bankruptcy, the model predicts financial failure correctly
for 95% of firms. Accuracy decreases to 72% two years out and to 52% three years
prior to insolvency.12

Given that the predictive value of the model has an accuracy of 95% in predict-
ing chance of financial failure within a year’s range, Investors can use the Altman’s
score to determine whether they should buy or sell a particular stock. Investors
many consider purchasing a stock if its Altman’s Z-Score is closer to 3 and selling it
if the value is closer to 1.8.

11 (S. Vasantha, 2013)
12 (Eugene F. Brigham, 2010)
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Related Ratios/Additional Notes
Altman suggested a multiple discriminant analysis (MDA) as the appropriate statis-
tical technique, but there are further uni-variate and multivariate scores that can be
used to determine the bankruptcy of companies. As an example, the “Distance to
Default score” by Morningstar represents a model that claims that a company has
defaulted when the market value of the assets drops below the book value of the
liabilities. In contrast to the Z-score, the model does not specifically address the
cash accounting values or the financial covenants that are typically examined.13

There are a number of ways to carry out credit analysis. A number of techniques
have been developed to calculate the credit score. Mostly, the creditworthiness of
a firm is assessed through its capacity to meet its obligations. The liquidity indicators
(KPI category 2.3), Tests of solvency (KPI category 2.4), cash flow measures (KPI cate-
gory 2.5) and cash flow ratios (KPI category 2.6) mentioned in this book give a broad
range of indicators which can be utilized for assessing the creditworthiness of a firm.
Most of these indicators can be computed with the help of the published financial
statements of a company.

2.5 Cash Flow Measures

2.5.1 Cash Flow

Analytical Question
How much is the cash flow surplus or deficit generated by the enterprise during the
period under consideration? Did the company generate enough cash flow inter-
nally, to meet its obligations and finance necessary investment?

Definition
There is no other financial measure in which the definitions are as numerous as in
Cash Flow. Since the intention in writing this book is to achieve some degree of clarity
about various terms, we will limit ourselves to providing the basic variations and offer
explanations for the following elements of the cash flow family: Cash Flow, Gross and
Net Cash Flow, Free Cash Flow and Operating Cash Flow. There are no legal or binding
rules on the subject; therefore, several terms and definitions have developed over time.
An attempt is made here to offer clear demarcations of terms, before explaining their
financial significance.

The variety of ways in which Cash Flow is calculated (in theory and in practice)
makes it imperative to check which method of cash flow computation was applied.
This is particularly important when cash flow is differentiated into various catego-
ries I, II and III without clarifying. In principle, there are two methods for

13 (Miller, 2009)

2.5 Cash Flow Measures 71

 EBSCOhost - printed on 2/8/2023 11:04 AM via . All use subject to https://www.ebsco.com/terms-of-use



calculating cash flows: a direct method and an indirect method, both of these obvi-
ously lead to the same results.

Direct Method:

Revenues generating Cash Inflows
– Expenses causing Cash Outflows

= Cash Flow

Indirect Method:

Net Income or Loss
+ Non-cash Expenses
– Non-cash-Revenues

= Cash Flow

In order to provide clarity in the following content, two examples for various definitions
are presented, which have become widespread in the academic and business worlds:

The so-called “Practitioner’s Formula”:

Net Income or Loss
+ Depreciation (– Appreciation) of Fixed Assets
+ Increase (– Decrease) in Long-term Provisions

= Cash Flow

The key figure of Cash Flow is stated in absolute currency units (for example, in €).

Calculation/Derivation
Following the indirect method, the calculation of cash flow can be made with suffi-
cient precision, even by an external party, when based on the published annual re-
port; in particular, when using the income statement and balance sheet. For the
direct method of calculating cash flow, detailed information from the accounting
data of the enterprise is needed.

Interpretation and Typical Range
Cash Flow, as a key parameter, indicates the financial resources, which were gener-
ated by a firm from its sales activities during a particular period (mostly 12 months).
Thus, these resources can be used during the year for investment (in fixed and cur-
rent assets), repayment of loans, distribution of profits, repayment of owners’ equity
and increasing its cash balances. The cash flow surplus should be considered as
a “flow-measure”, and does not represent concrete liquidity on a particular balance
sheet date.

From an external perspective, Cash Flow is considered as an important indica-
tor of the financial power and profitability of a firm. The volume of net income
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shown in the income statement can be grossly affected by balance sheet related
measures (such as depreciation). Through various adjustments in net income,
which are made to calculate cash flow, all balance sheet related possibilities are
neutralized. The significance of cash flow is derived primarily from this fact.

A general target for cash flow cannot be determined. There is a fundamental
rule for the cash flow volume: the larger the better; however, the amount of depre-
ciation involved needs to be considered. Thus, a positive cash flow, which arose
out of an annual loss and a huge depreciation, cannot necessarily be considered as
a positive indicator of the financial strength and business performance.

Useful Suggestions
Cash Flow, as a sales-related measure, shows very clearly the self-financing capac-
ity of the enterprise through its main business. In order to influence this financial
indicator, on the inflow (i.e. sales) side, cash flow can be improved by a better price
or volume strategy. On the outflow (i.e. expense) side, cash flow can be improved
by more efficient use of the factors of production.

In strengthening business planning, steering, and controlling internal pro-
cesses, cash flow can be an important component in independently managed active
business units, such as divisions, profit centres, regions, customers and/or product
groups, marketing channels, etc. Within the structures of such segment-based infor-
mation, cash flow can also be used for particular purposes, such as fixing the li-
quidity-oriented lowest prices.

Related Ratios/Additional Notes
The absolute value of Cash Flow is not very suitable for comparisons with other enter-
prises. The information value of cash flow is more if it is related to other key parame-
ters, for example, with sales, stockholders’ equity and total capital. The relative ratio,
thus, helps in understanding what percentage of sales, equity or total capital was
available as cash inflow in a particular period.

Additional information as to how much cash was used, for what purpose, and
where it came from, is available in the cash flow statement.

For further details about the strengths and weaknesses of various cash flow var-
iants, refer to the terms, Gross and Net Cash Flow, Free Cash Flow and Operating
Cash Flow.
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2.5.2 Gross or Net Cash Flow

Analytical Question
What is the internal financing capacity of the enterprise?

Definition
Since there are many different ways in which the term cash flow is put into practice,
it is proposed that one should carefully check the details to find out which defini-
tion of cash flow is being used.

In many practical situations, the difference between “Gross” and “Net” Cash
Flow refers to whether it is pre-tax or after-tax cash flow. The following example
clarifies the point:

Annual Net Income or Loss
+ Depreciation of Fixed Assets (– Appreciation of Fixed Assets)
+ Increase in Long-term Provisions (– Decrease in Long-term Provision)

= Net Cash Flow
+ Taxes on Income and Profit

= Gross Cash Flow (or Cash Flow before Taxes)

In the direct method for estimating cash flows, another difference between gross and
net cash flow is that gross cash flows are associated with all cash inflows whereas
net cash flow is the residual figure after all outflows have been subtracted from all
inflows.

All variants of Cash Flow are stated in absolute currency units (for example, in €).

Calculation/Derivation
According to the indirect method, the calculation of cash flow can be made with
sufficient precision even by an external party, based on the published annual report
(in particular through the income statement and balance sheet). For the direct
method of calculating cash flow, detailed information from the accounting data of
the enterprise is needed.

Interpretation and Typical Range
Any performance measure which is calculated before tax is recommended in all
those cases, where a comparison is drawn amongst different forms of organizations
and, more so, for comparisons amongst enterprises in different taxation systems
(such as enterprises from foreign countries).

From an external perspective, cash flow is considered an important indicator
of the financial power and profitability of a firm. The volume of net income
shown in the income statement could be grossly affected by the balance sheet
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related measures (such as depreciation). Through various adjustments in the net
income, which are made to calculate cash flow, all balance sheet related possi-
bilities are neutralized. The significance of cash flow is derived primarily from
this fact.

A general target for Gross or Net Cash Flow cannot be determined. There is a fun-
damental rule for the cash flow volume: “the larger the better”; however, one has to
consider, particularly, the amount of depreciation and changes in reserves involved.
Thus, a positive cash flow, which arose out of an annual loss and a huge deprecia-
tion, cannot necessarily be considered as a positive indicator of the financial strength
and business performance.

Useful Suggestions
Cash Flow, as a sales-related measure, shows very clearly the self-financing capac-
ity of the enterprise through its main business. In order to influence this financial
indicator, on the inflow (i.e., sales) side, cash flow could be improved by a better
price or volume strategy. On the outflow (i.e., expense) side, cash flow can be im-
proved by a more efficient use of the factors of production.

To strengthen business planning, steering and controlling of internal processes,
Gross Cash Flow can be an important component to manage independently active
business units (such as divisions, profit centre, regions, customers and/or product
groups, marketing channels, etc.). The chosen details and classification of cash
flow levels, which are mostly multi-dimensional and multi-layered, depend on the
circumstances and needs of each enterprise. Within the structures of such segment-
based information, cash flow can also be used for particular purposes, such as fix-
ing the liquidity-oriented lowest prices.

Related Ratios/Additional Notes
The absolute value of cash flow is not very suitable for comparisons with other enter-
prises. The information value of cash flow is more, if it related to other key parame-
ters, for example, with sales, stockholders’ equity and total capital. The relative ratio
thus helps in understanding what percentage of sales, equity or total capital was
available as cash inflow in a particular period.

Additional information about how much cash was used, for what purpose, and
where it came from, is available in the cash flow statement.

For further details about the strengths and weaknesses of various cash flow var-
iants, refer to the terms, Cash Flow, Free Cash Flow and Operating Cash Flow.
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2.5.3 Free Cash Flow (FCF)

Analytical Question
How much free cash does a firm generate during a particular period (for example,
in a year)?

Definition
FCF denotes the amount of “free” funds which are available to a firm, after the
planned (re)investments in fixed and current assets have been considered. FCF is
calculated as follows:

Cash Flow from Operating Activities
– Cash Flow from Investing Activities

= Free Cash Flow (FCF)

The FCF is stated in absolute currency units (for example, in €).

Calculation/Derivation
According to the indirect method, the calculation of Free Cash Flow can be made with
sufficient precision even by an external party based on income statement and balance
sheet contained in the annual report. For the direct method of calculating free cash
flow, detailed information from the accounting data of the enterprise is needed. In
a shareholding companies’ data, FCF can be found on the statement of cash flows.

Interpretation and Typical Range
The basic interest in analysing FCF lies in its utility as a planning and controlling in-
strument. It conveys whether a firm is able to generate surplus cash, after laying out
the money needed for rationalization, substitution and expansion related investment.
The FCF offers the resources needed for undertaking new business opportunities. FCF
has gained a central position in business valuations and in value-based management.

In a period of normal business, FCF should be positive in the long-run (over
many periods under consideration). Only then, a firm is assumed to be generating
financial value. In the case of so-called start-ups, FCF could be negative for a long
period initially; it could signal that the new company is making large investments.
If these investments earn a high return, the strategy has the potential to pay divi-
dends in the long-run. If a company is not able to count on a positive FCF in the
foreseeable future, it could be threatened with bankruptcy.

Useful Suggestions
FCF shows very clearly the self-financing capacity of the enterprise through its
main business. It is a measure, which maps the internal financing of the enterprise,
based on the operational business.
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In order to influence this financial indicator, on the inflow (i.e., sales) side, FCF
could be improved by a better price or volume strategy. On the outflow (i.e. expense)
side, FCF could be improved by a more efficient use of the factors of production.
Thus, on the one hand, FCF can be improved by pushing more profitable (or by re-
ducing the less profitable) products and services. On the other hand, a conscious and
restrictive investment strategy could help improve FCF in the short-run, though it
may be disadvantageous in the medium to long term.

Related Ratios/Additional Notes
When using the cash flow based measures for management-controls, FCF is pref-
erable because it is free (legitimately and legally) of various balance sheet
influences.

The terms which relate to the category of cash flow measures have grown con-
siderably in the past. Thus, which term is considered more suitable for analysing
a business process must be examined carefully.

2.5.4 Operating Cash Flow (OCF)

Analytical Question
How much cash does a firm generate from running its business?

Definition
Since there are many different ways in which the term cash flow is put into practice,
it is proposed that the details to find out which definition of cash flow is being used
should be carefully checked. In addition, the definition of different business pur-
poses should be clearly laid out, because a conservative definition of “ordinary
business” could make the extraordinary component larger, and conversely,
a liberal definition could reduce the extraordinary component. Based on the distinc-
tion of ordinary and extraordinary business, OCF can be calculated as follows:

Cash Flow
+ Extraordinary (neutral or non-periodic) Expenses
– Extraordinary (neutral or non-periodic) Revenues

= Operating Cash Flow (= ordinary or effective Cash Flow)

Another common method for calculating OCF is to pool the cash received from the
customers and reduce it by the cash paid for purchase of goods and services, sala-
ries and wages, income taxes and interest on liabilities. It is relevant to note that
the direct and indirect methods for calculating cash flow are primarily applied with
reference to OCF.

The OCF is stated in absolute currency units (for example, in €).
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Calculation/Derivation
The calculation of cash flow, according to the indirect method, can be made with suffi-
cient precision, even by an external party, based on the published annual report, in
particular through income statement and balance sheet. For the direct method of calcu-
lating cash flow, detailed information from the accounting data of the enterprise is
needed. In shareholding companies, OCF can be found on the statement of cash flows.

Interpretation and Typical Range
The OCF describes the surplus of regular receipts over the operational payments of
a firm. OCF provides a financial “flow-measure” which reflects on the liquidity of
a period. OCF is a measure of the liquidity-generating capacity of a firm, and thus
represents the internal financial latitude available through self-earned funds.

Useful Suggestions
OCF shows very clearly the self-financing capacity of the enterprise through its
main business. It is a dynamic liquidity measure, based on the operational busi-
ness, and maps the internal financing of the enterprise.

In general, the larger the OCF, the better the liquidity position. A large OCF pro-
vides resources for repaying debts, making investments and distributing dividends.
However, this statement should be analysed with reference to the branch-specifics;
thus, capital-intensive firms usually have a high OCF because of high depreciation.
Though often used for assessing liquidity, OCF is also appropriate as a measure for
analysing the profitability of a firm and for predicting crises.

OCF can also be used as a check on the quality of a company’s earnings. If
a firm reports high earnings but negative OCF, it may be using aggressive sales or
accounting techniques.

When OCF is viewed in relation to current liabilities, it is called the OCF Ratio.
It is a measure of how well current liabilities are covered by the cash flow generated
from a company’s operations.

Related Ratios/Additional Notes
Synonyms for OCF are: Cash Flow provided by Operations, (Net) Cash Flow from
Operating Activities, Ordinary Cash flow.

In the framework of various national and international standards, most compa-
nies prepare a statement of cash flows where all the cash-related activities are
mapped. In this statement, a 3-staged description of cash flows is provided:
– Cash Flows from Operating Activities;
– Cash Flows from Investing Activities; and
– Cash Flows from Financing Activities.

Cash flows from investing activities are cash inflows and outflows related to the
purchase and disposal of long-lived productive assets and investments in the
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securities of other companies. Cash flows from financing activities include ex-
change of cash with creditors and owners.

A further classification is made under extraordinary (non-periodic) and neutral
(non-business) cash flows. The extraordinary cash flows provide a separate classifi-
cation of extraordinary activities contained in the above-mentioned three catego-
ries. The goal of this classification is to increase the transparency in the inflow and
outflow of liquid resources.

When using the cash flow based measures for management-controls, OCF is
preferable because it is free of various balance sheet influences (both legitimately
and legally).

The terms relating to the category of cash flow measures have grown consider-
ably in the past. Thus, it must be examined carefully which term is more suitable
for analysing which business process.

Further details about the strengths and weaknesses of different cash flow var-
iants can be taken from terms such as “Cash Flow”, “Gross or Net Cash Flow” and
“Free Cash Flow”.

2.5.5 Cash Flow at Risk (CFaR)

Analytical Question
How large is the variance of actual cash flow (or liquid funds) from a budgeted
value, with a given probability, in a particular period under review? For Example,
this could relate to a project, an organizational segment (subsidiary, business divi-
sion, etc.) or a company as a whole.

Definition
Cash Flow at Risk (henceforth CFaR) is defined as an analytical method for measur-
ing, with a high degree of probability, the risk of cash flow shocks for a non-financial
firm.14

The CFaR is generally the lowest cash flow that is to be achieved, with a certain
predetermined probability, during the period under review (marked with a dot in the
figure). In general, a probability distribution should be determined for a business-
related, risky financial indicator (here the cash flow) and (using a selected confidence
level, for example, 95%) the resulting value is to be recorded as CFaR.

14 Given that there is a multi-layered method for computing CFaR, a detailed description of the
method for computing this KPI is not made for the sake of brevity. Instead, a diagram should pro-
vide a visual clarification involved in the computation of CFaR. For further reading on the subject,
refer to Romeike/Hager (2013), p. 193 ff., particularly p. 482 ff.; Vanini (2012), p. 181 ff., particularly
p. 192 ff.; Diederichs (2012), p. 117 ff.
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The following explanation applies to the diagram:

The X-axis shows the individual time periods t1, t2, etc. On the Y-axis, the monetary
units are displayed (here in €). The numbers below the zero line show the negative
period values and, the numbers above zero line, show positive cash flows.

Calculation/Derivation
The data for this KPI are cash receipt and payment figures, and risk assessments
associated with these receipts and payments. The data can be found in the corpo-
rate investment and operational financial planning and, if necessary, in a project’s
financial plan.

Interpretation and Typical Range
The key value CFaR, as a monetary risk measure, is derived and applied in a modi-
fied form from the Value-at-Risk (VaR) approach, but is not primarily geared to
the needs of financial institutions, but rather to non-financial and merchandize
companies.

However, the CFaR only stipulates one (critical) probability distribution point – by
specifying the confidence level – as a statistical key value. By contrast in the case of
investment project comparisons, it is not apparent how high the greatest possible loss
could be (if applicable, in the sense of a potential threat to the company’s existence).
A maximum small level in the CFaR in an unfavourable case clearly has to be assessed
differently from a potentially enormously large amount for the CFaR which initially ap-
pears to be tolerable, so CFaR is not suitable as the sole criterion for assessing risk.

Focusing this indicator on falling below a certain value of business perfor-
mance being observed, also gives it the character of an asymmetric downside risk

€

tt1 t2 t3 t4 t5

+

–

0

Diagram 1
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measure that does not reflect the possible (positive) excess of certain upper limits
(so-called upside potential).

It is not possible to determine a specific general target for the order of magnitude
of the corresponding CFaR. In particular, the specific financial circumstances and ex-
pectations of the organizational unit under consideration must be taken into account.

Useful Suggestions
Within the framework of an efficient entrepreneurial risk management, risk analyses,
risk-assessments and risk-control measures must be taken at various aggregation lev-
els, and for both real and financial indicators (e.g. sales volumes, raw material prices
or exchange rates).

In addition to selecting a suitable performance indicator, such as cash flow
(or period-related earnings with the corresponding indicator designated as earn-
ings-at-risk), the future pattern of the characteristic values of the key figure must be
predicted in a meaningful way.

Related Ratios/Additional Notes
In addition to the key figure for dynamic capital budgeting called “Net Present
Value”, there is another, but much simpler risk measure of significance within the
scope of capital budgeting, which determines the end of the period that is (proba-
bly) required to achieve a net present value of zero (the so-called Payback Period).

2.5.6 Earnings before Interest, Taxes, Depreciation and Amortization (EBITDA)

Analytical Question
How much are the Earnings from operating business before considering the following
four items: Interest, Taxes, Depreciation (of tangible assets) and Amortization (of in-
tangible assets)?

Definition

Net Income or Loss
+ Taxes on Income and Profits/(–Tax Refund)

EBT (Earnings/Income from Operating Business before Taxes)
+ Interest Expense

= EBIT (Earnings/Operating Income before Interest and Taxes)
+ Amortization of Intangible Assets, including Goodwill

= EBITA (Earnings before Interest, Taxes and Amortization)
+ Depreciation of Tangible Assets

= EBITDA
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The financial reporting under IAS/IFRS rules prohibits explicit demarcation of ex-
traordinary results. Instead, IAS/IFRS rules require a declaration of the “Results
from Discontinued Operations”.

The figure of EBITDA is stated in absolute currency units (for example, in €).

Calculation/Derivation
The data for EBITDA can be obtained from information contained in the annual or
quarterly reports.

Interpretation and Typical Range
The calculation of EBITDA shows the self-financing capacity of a firm, independent
of its capital structure and depreciation/amortization policies. The ratio of EBITDA
to sales (the so-called EBITDA margin) is often considered to be one of the most rel-
evant measures for the intrinsic business profitability, allowing meaningful inter-
firm comparisons. It is equally good for comparisons between firms having different
forms of business organization, or between firms in different tax regimes, and
lastly, between firms operating internationally.

By comparison with the regular formulas for calculating the cash flow (Net
Income + Depreciations – Appreciations + changes in provisions), there are some peo-
ple in academia and industry, who believe that EBITDA could be seen as a proxy mea-
sure for cash flows, since it considers only those revenues and expenses that have an
impact on cash. (For basic differences between EBITDA and cash flow, please refer to
additional notes at the end of this description.)

The EBITDA is an indicator, belonging to the category of Pro forma ratios (the so-
called “Earnings before. . .”-Family) which have emerged in the context of IFRS-
Accounting.

To calculate the annual results, the revenues have to be added and expenses have
to be subtracted. For specific analysis and information purposes, it may, however, be
helpful to make special adjustments to the declared results. These adjustments, to
a greater or lesser extent, lead to various intermediate or (as the case may be) to pro
forma results which deliver a subjective result. The “Earnings before. . .” ratios provide
estimates of earnings, as if the special adjusted expenses and/or revenues had not oc-
curred in the firm. This can help in improving comparability over time, and between
firms. This can, however, also lead to distortions and unclear comparisons if unilateral
changes in terminology made by the firm were not explicitly communicated.

The core of the EBITDA, as an indicator, represents the annual (or quarterly)
net income, which, according to the income statement, is an after-tax number. The
after-tax number is “neutralized” for tax payment, the interest expense. Through
the additional adjustments of depreciation and amortization, the balance sheet pol-
icy related issues are also neutralized.

The ratio comparing EBITDA to the value of the enterprise (net market value of
equity) serves as a measure of the vulnerability of the firm to a takeover. This ratio
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(Value/EBITDA) provides an estimate of the number of years needed for an acquirer
to recover the capital invested in an acquisition. The lower the ratio, the smaller the
number of years until payback, and the more attractive is a business, all other
things being equal, to a potential buyer.

For the absolute level of EBITDA, no generalization about a target number is pos-
sible. When comparisons are made over time (for the whole firm or parts thereof),
a trend analysis (continuous increase or fall, highly fluctuating, etc.) of EBITDA over
time offers significant explanatory power. The explanatory value of EBITDA can be
increased by analysing it vis-à-vis sales or assets. This allows us to measure relative
profitability, which can be used for comparing firms of different sizes.

Useful Suggestions
The greater the number of adjustments we make to the net income, the stronger the
focus on the spectrum of measures which belong to the product or services related
processes in the enterprise. In order to influence this financial indicator, on the sales
side, EBITDA could be improved by a better price or volume strategy. On the expense
side, EBITDA could be improved by a more efficient use of the factors of production.

Related Ratios/Additional Notes
Related ratios are: EBT, EBIT, and EBITA. In the network of pro-forma ratios, along
with EBT and EBIT, EBITDA is one of three widespread indicators of profitability.

In general, the adjustments made in the calculation of pro-forma ratios are non-
recurring, mostly as abnormal and non-sustainable circumstances, which are shown in
the income statement as business or non-business related items. They are mostly
viewed as “noise factors” which could influence a “fair view” of the wealth, financial
and earnings position of the firm.

For the deduction of taxes, only the taxes on income and profits should be con-
sidered. The other forms of taxes should not be subtracted.

If both incomes and expenditures for a particular issue (for example, interest
expenses and interest income) are matched in the income statement for neutraliz-
ing the pro-forma ratios, it is termed as treatment parity. When only the revenue
or expense side is considered, it is termed as treatment disparity. This approach is
indeed the case in EBITDA calculation, where only interest expense is added back
to the earnings.

If comparisons are made over time and between firms, it must be based on a
clear and consistent base of definitions. Otherwise, the conclusions drawn can be
of limited use.

The main differences between EBITDA and Cash Flow are related in particular
to the following points:
– Appreciation is not considered;
– Changes in provisions are not included;
– Amortization of Goodwill is not taken into account;
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– Income taxes are included; and
– Interest expense (and in case treatment parity, also interest income) are

considered.

The last two items are not non-cash expenses or income, though they provide typi-
cal business-related examples in the computation of cash flows.

2.6 Cash Flow Ratios

2.6.1 Cash Flow Margin

Analytical Question
How much is the free operating cash flow from sales?

Definition

Operating Cash Flow ⋅ 

Net Sales

Where: Net Sales = Gross Sales – (Sales Returns + Allowances for Damaged or Lost
Goods + Discounts Allowed)

The “Cash Flow Margin” is expressed as a percentage.

Calculation/Derivation
The data for operating cash flow can be obtained from the cash flow statement or
calculated from the income statement. The figure for net sales needs to be calculated
from the income statement and notes contained in the annual or quarterly reports.

Interpretation and Typical Range
The “Cash Flow Margin” is part of sales-based profitability ratios. It specifies the
percentage of sales which a firm is able to achieve as cash inflow from its normal
business. The ratio is thus a relative measure of the operative earnings capacity and
self-financing power of the enterprise.

The “Cash Flow Margin” varies widely amongst different industrial branches
and sectors. Therefore, it is difficult to recommend a target range. However, the
higher the return, the better the sales-related liquidity of the enterprise.

It is good to compare a firm’s cash flow margin over time to make a trend analy-
sis. An increasing, decreasing or stagnating trend over time provides more useful
information about the operating performance of the enterprise.
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Useful Suggestions
Unlike the “classical” Return On Sales (defined as operating profits/sales), in Cash
Flow Margin (akin to EBITDA-turnover-yield), cash inflow is matched with sales, which
cannot be easily influenced by balance sheet related policy decisions, and therefore, is
considered as more meaningful than any other measure based on earnings.

A change in this ratio can be triggered by a disproportionate increase or decrease
in the operating cash flow (as numerator) and net sales (as denominator). For further
details and systematic explanations on this, refer to the information in Appendix I.

Cash Flow Margin, as a sales-related measure, shows very clearly the self-financing
capacity of the enterprise through its main business. In order to influence this financial
indicator, on the cash inflow (i.e., sales) side, Cash Flow Margin could be improved by
a better price or volume strategy. On the cash outflow (i.e., expense) side, Cash Flow
Margin could be improved by a more efficient use of the factors of production.

Related Ratios/Additional Notes
Another name for this ratio is: Cash Flow Rate.

Sometimes, Cash Flow Profit Margin is mentioned as a related ratio. However,
because of the word “profit”, it could be misleading.

Another variant of this ratio is “total cash flow/total sales”, which is easier to
calculate from the available data.

The information value of this ratio can be further improved by using free cash
flow as a numerator which reflects the remaining cash flow after the needed invest-
ment in fixed and current assets.

By comparison with the “classical” gross or net return on sales, the cash flow
margin ratio carries the advantage of neutralizing many of the differences which
arise because of divergent international legal directives and practices. Thus, inter-
national comparisons based on this ratio are useful.

Cash Flow Margin is also used for judging the creditworthiness of enterprises.
In particular, this ratio is relevant for creditors and investors because it pinpoints
the capacity of the enterprise (or parts thereof) to undertake investments, repay bor-
rowed money, repurchase stock and/or pay dividends.

2.6.2 Cash Flow Return On Investment (CFROI)

Analytical Question
How much is the cash-based return on capital employed?

Definition

Cash Flow ⋅ 

Market Value of Capital Employed
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This formula shows the static approach for calculating the CFROI. For other ap-
proaches, refer to the additional notes.

The CFROI is expressed as a percentage.

Calculation/Derivation
The data for cash flow can be obtained from the net income (or loss) and adjusted for
the non-cash revenues and expenses. Market value of capital employed can be calcu-
lated by multiplying the number of shares issued by the market price per share.

Interpretation and Typical Range
In the framework for value-based management, cash flow based indicators are in-
creasingly used.

The valuation related advantage of cash flow lies in its ability to neutralize the
policy issues impacting on the balance sheet and to provide a transparent insight
into the financial earning capacity of the firm. The ratio compares the cash generat-
ing capacity with reference to the market value of capital employed. Thus, CFROI re-
fers to the valuation premise that the stock market sets prices based on the cash
generating capacity of the firm and, not necessarily, on corporate performance or
earnings.

Useful Suggestions
A change in this ratio could be triggered by a disproportionate increase or decrease in
the cash flow (as numerator) and market value of capital employed (as denominator).
For further details and systematic explanations on this, refer to the information in
Appendix I.

Cash flow, as a sales-related measure, shows the self-financing capacity of the
enterprise through its main business very clearly. In order to influence this finan-
cial indicator, on the cash inflow (i.e., sales) side, it could be improved by a better
price or volume strategy. On the cash outflow (i.e., expense) side, it could be im-
proved by a more efficient use of the factors of production. Thus, an increase in
cash flow could be achieved by encouraging high-return products or by reducing
weaker products and services in the product portfolio.

Related Ratios/Additional Notes
Another variant for calculating the CFROI is as follows:

(Cash Flow + Interest on Borrowed Funds) ⋅ 

Total Capital

The information about interest on borrowed funds and total capital can be obtained
from the income statement and the balance sheet respectively.
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Several other approaches have been developed in the past (for example, the
discounted cash flow approach of CFROI by the Boston Consulting Group) for mea-
suring ratio. Therefore, for inter-firm comparison, it is important to ensure the con-
sistency of data and definitions used for computing this ratio.

Like the classification of Return On Equity (ROE) and Return On Assets
(ROA), because of its economic significance, the calculation of Cash Flow Return
On Equity (CFROE) is considered equally. While calculating CFROE, interest pay-
ment on borrowed funds is ignored in the numerator and year-end equity is used
in the denominator. Similar to the classical ROE, the impact of financial deci-
sions is masked and the realized cash flow is compared directly vis-à-vis equity
capital.

2.6.3 Cash Flow Return On Equity (CFROE)

Analytical Question
How much is the cash-based return on stockholders’ equity? How much cash can
the firm afford to return to its stockholders?

Definition

Free Cash Flow ⋅ 

Year-end Stockholders’ Equity

The CFROE is expressed as a percentage.

Calculation/Derivation
The data for free cash flow can be obtained from the cash flow statement or calcu-
lated from the income statement (in which case, the net income has to be adjusted
for non-cash items). The figure of stockholders’ equity can be taken from the bal-
ance sheet contained in the annual or quarterly reports.

Interpretation and Typical Range
Cash flow based analysis is beneficial for valuation purposes, because it neutralizes
the balance sheet related policy measures. Moreover, it provides a transparent view
of the financial profitability of a firm. In CFROE, free cash flow is viewed in relation
to the book value of stockholders’ equity.

In value-based systems for corporate management, cash flow oriented ratios
and numbers are increasingly used.

In general, the per cent value of CFROE lies well above the classical return on
equity calculated for the same period, because depreciation as a large non-cash
item is added to the numerator in computing the cash flow.
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Useful Suggestions
A change in this ratio could be triggered by a disproportionate increase or de-
crease in the free cash flow (as numerator) and stockholders’ equity (as denomi-
nator). For further details and systematic explanations on this, refer to the
information in Appendix I.

Cash flow, as a sales-related measure, shows very clearly the self-financing
capacity of the enterprise through its main business. In order to influence this fi-
nancial indicator, on the cash inflow (i.e., sales) side, the ratio could be improved
by a better price or volume strategy. On the cash outflow (i.e., expense) side, the
ratio could be improved by a more efficient use of the factors of production and
alternatives towards increasing the cash flow, such as negotiating longer payment
conditions with suppliers.

The ratio can be influenced on the owners’ capital side, by withdrawing or
injecting capital as well as by distributing dividends or retaining profits.

Related Ratios/Additional Notes
Related ratios are: Cash Flow Return On Investment (CFROI) and Return On Equity
(ROE).

Similar to the classically defined ROE (net income/Stockholders’ equity) the cal-
culation of CFROE also has its financial significance. In this ratio, only cash flow is
considered in the numerator and stockholders’ equity is applied to the denomina-
tor. The financial structure of the enterprise (and the interest burden on borrowed
money) is not considered here. From the business perspective, this makes more
sense, particularly for individual business divisions or segments, which do not
have any influence on the capital structure decisions of the firm. Thus, the compari-
son is carried out with the assumption, as if the business were financed with only
the owners’ equity.

2.6.4 EBITDA-Turnover-Yield

Analytical Question
What is the contribution of sales in the cash flow generated out of the operating
business? What percentage of the operating turnover remains with the enterprise as
cash inflow?

Definition

EBITDA ⋅ 

Sales
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Where EBITDA is:

Net Income or Loss
+ Taxes on Income and Profits/(–Tax Refund)

= EBT (Earnings/Income from Operating Business before Taxes)
+ Interest Expense

= EBIT (Earnings/Operating Income before Interest and Taxes)
+ Amortization of Intangible Assets, including Goodwill

= EBITA (Earnings before Interest, Taxes and Amortization)
+ Depreciation of Tangible Assets

= EBITDA (Earnings before Interest, Taxes, Depreciation and Amortization)

The financial reporting under IAS/IFRS rules prohibits explicit demarcation of ex-
traordinary results. Instead, IAS/IFRS rules require a declaration of the “Results
from Discontinued Operations”.

The EBITDA-Turnover-Yield is expressed as a percentage.

Calculation/Derivation
The data for numerator (as a proxy for cash flow) and denominator can be obtained
from the income statement contained in the annual or quarterly reports.

Interpretation and Typical Range
The EBITDA-Turnover-Yield is part of the sales-based profitability ratios. It specifies the
percentage of sales which a firm is able to achieve as cash inflow from its normal busi-
ness. The ratio is thus a relative measure of the operative earnings capacity and self-
financing power of the enterprise. By comparison with Cash Flow Margin, EBITDA-
Turnover-Yield is a pre-tax measure in which, other than interest payment and taxes,
changes in long-term provisions (such as for pensions) and appreciations are not
included.

EBITDA-Turnover-Yield varies widely amongst different industrial branches
and sectors. Therefore, it is difficult to recommend a target range. However, the
higher the return, the better the sales-related liquidity of the enterprise. It is good
to compare a firm’s EBITDA-Turnover-Yield over time to make a trend analysis; an
increasing, decreasing or stagnating trend over time provides more useful informa-
tion about the operating performance of the enterprise. It is also used for judging
the creditworthiness of a firm.

Useful Suggestions
Unlike the “classical” Return On Sales (defined as operating profits/sales), in EBITDA-
Turnover-Yield (akin to cash flow margin), cash inflow is matched with sales which
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cannot easily be influenced by balance sheet related policy decisions, and therefore, is
considered as more meaningful than any other measure based on earnings.

A change in this ratio could be triggered by a disproportionate increase or de-
crease in the EBITDA (as numerator) and sales (as denominator). For further details
and systematic explanations on this, refer to the information in Appendix I.

EBITDA is often considered to be one of the most relevant measures of the in-
trinsic business profitability, allowing meaningful inter-enterprise comparisons. It
also shows the self-financing capacity of the enterprise through its main business.
In order to influence this financial indicator, on the cash inflow (i.e., sales) side,
EBITDA could be improved by a better price or volume strategy. On the cash out-
flow (i.e., expense) side, EBITDA could be improved by a more efficient use of the
factors of production.

Related Ratios/Additional Notes
As a synonym, Operative (EBITDA) Margin is often used.

Related ratios are: EBIT-Turnover-Yield and Cash Flow Margin.
By comparison with the “classical” gross or net return on sales, EBITDA-

turnover-yield carries the advantage of neutralizing many of the differences, which
arise because of divergent international legal directives and practices. Thus, inter-
national comparisons based on this ratio are useful.

2.7 Financial Structure Indicators

2.7.1 Equity-To-Fixed-Assets Ratio (Level I)

Analytical Question
How stable is the enterprise’s financing?

To what extent are the long-term assets, used in the firm, covered by equity
capital?

Definition

Stockholders’ Equity ⋅ 

Long-term Assets

This ratio is expressed as a percentage rate.

Calculation/Derivation
The values for stockholders’ equity and long-term assets are drawn from the bal-
ance sheet. The items included in stockholders’ equity include authorized capital of
the enterprise, the reserves, retained earnings and net income for the year. The
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items included in long-term assets are land, building, machinery, equipment, furni-
ture and fixtures.

Interpretation and Typical Range
Equity-To-Fixed-Assets Ratio (Level I) belongs to the category of static-long-term ra-
tios for balance sheet based liquidity analysis. It is grounded in the principle of in-
vestment financing with identical maturities. It is a comparison between equity
capital (in the numerator) and long-term assets (in the denominator). The assets,
tied up in the company on a long-term basis (here the focus is on non-current as-
sets), should be self-financed and from sources which are available over equally
long time horizons. As a recommended target, one should strive to achieve a ratio
which is greater than 100%.

Useful Suggestions
If this ratio provides a cover for long-term assets under 100%, it implies that parts
of the long-term assets have been financed by external debt, and follow-up financ-
ing may become necessary during the life of the long-term assets. Such follow-up
financing could be available only at a higher interest rate so that, eventually, the
enterprise might face a liquidity squeeze, or see lower returns. In the case that the
enterprise is not able to raise funds long-term, in extreme circumstances, sale of
short-term assets (mostly with financial losses) may become necessary.

To avoid the risk of jeopardizing normal business operations, it is, therefore,
important to match the duration of the resource assets locked in for the duration of
the committed funds.

A change in this ratio can be achieved by disproportionate changes in equity
capital (in numerator) and long-term assets (in denominator). For further details
and systematic explanations on this, refer to the information in Appendix I.

On the equity capital side, the ratio can be influenced, for example, through
capital distribution and allocation programs as well as through dividend pay-out
and retention policies. On the asset side, the starting point could be a change in the
investment and disinvestment policy. The long-term assets can also be acquired on
a rental or lease basis (by using the so-called off-balance sheet policy).

Related Ratios/Additional Notes
The context used in describing the Equity-To-Fixed-Assets Ratio is also described as
the “golden rule of financing”, which requires that long-term investments should
not be financed with short-term funds.

Another synonym for this ratio is: Fixed Asset Coverage Ratio. The segregation
into I – II – III levels is also shown under the categories A – B – C.

An extended version of this ratio, which, over and above equity capital, adds long-
term borrowing in the numerator, is referred to as Equity-To-Fixed-Asset Ratio (Level II).
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If parts of current assets (minimum inventory level) are included in the denomi-
nator, the ratio is referred to as the Equity-To-Fixed-Asset Ratio (Level III).

2.7.2 Equity-To-Fixed-Assets Ratio (Level II)

Analytical Question
How stable is the enterprise’s financing?

To what extent are the long-term assets used in the business covered by equity
capital and long-term external borrowing?

Definition

(Stockholders’ Equity + Long-term Debt) ⋅ 

Long-term Assets

This ratio specifies a percentage rate.

Calculation/Derivation
The values for stockholders’ equity, long-term debt and long-term assets are drawn
from the balance sheet. The items included in stockholders’ equity include authorized
capital of the enterprise, reserves, retained earnings and net yearly income. Long-term
debt means all the liabilities with a maturity of over one year. The items included in
long-term assets are land, building, machinery, equipment, furniture and fixtures.

Interpretation and Typical Range
Equity-To-Fixed-Assets Ratio (Level II) belongs to the category of static-long-term ra-
tios for balance sheet based liquidity analysis. It is grounded in the principle of in-
vestment financing with identical maturities. It is a comparison between equity
capital and long-term external debt (in the numerator) and long-term assets (in the
denominator). The assets, tied up in the company on a medium and long-term basis
(here the focus is primarily on non-current assets), should be financed from sources
(equity or debt) which are available over comparable time horizons.

As a recommended target, one should strive to achieve a ratio which is larger
than 100%.

Useful Suggestions
If this ratio provides a cover for long-term assets under 100%, it implies that parts
of the long-term assets have been financed by short-term external borrowings and,
a follow-up financing could become necessary during the life of the long-term as-
sets. Such follow-up financing could be available, among others, only at a higher
interest rate, so that eventually the enterprise might face a liquidity squeeze, or
have lower returns. In the case that the enterprise is not able to raise funds long-
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term, in extreme circumstances, the sale of short-term assets (mostly with financial
losses) may become necessary.

To avoid the risk of jeopardizing the normal business operations, it is, there-
fore, important to match the duration of the resources locked in assets with the du-
ration of the funds committed.

A change in this ratio can be achieved by disproportionate changes in the total
equity capital and long-term external borrowings (in numerator) and in long-term
assets (in denominator). For further details and systematic explanations on this, refer
to the information in Appendix I.

On the equity capital side, the ratio can be influenced, for example, through
stock repurchase and fresh equity issues, through dividend pay-out and retention
policies, as well as through reshuffling of short-term debt into long-term debt. On
the asset side, the starting point could be a change in the investment and disinvest-
ment policy. The long-term assets can also be acquired on a rental or lease basis
(by using the so-called off-balance sheet policy).

Related Ratios/Additional Notes
The context used in describing the Equity-To-Fixed-Assets Ratio (Level II) is also de-
scribed as the “golden rule of financing”, which requires that long-term invest-
ments should not be financed with short-term funds.

Another synonym for this ratio is: Fixed Asset Coverage Ratio. The segregation
into I – II – III levels is also shown under the categories A – B – C.

A conservative or tighter version of this ratio, which takes only equity capital in
the numerator, is referred to as Equity-To-Fixed-Asset Ratio (Level I).

If parts of current assets (for example, minimum inventory level) are included in
the denominator, the ratio is referred to as Equity-To-Fixed-Asset Ratio (Level III).

2.7.3 Equity-To-Fixed-Assets Ratio (Level III)

Analytical Question
How stable is the enterprise’s financing?

To what extent are the long-term assets and working capital used in the busi-
ness, covered by equity capital and long-term external borrowing?

Definition

(Stockholders’ Equity + Long-term Debt) ⋅ 

(Long-term Assets + Long-term Component of Working Capital)

This ratio specifies a percentage rate.
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Calculation/Derivation
The values for this ratio, other than the long-term component of working capital,
are drawn from the balance sheet. The long-term component of working capital,
such as minimum inventory level, is fixed individually by companies, and is avail-
able only to internal decision makers. The external analysts have to depend on the
information in the annual financial statements.

The items included in stockholders’ equity include authorized capital of the
enterprise, the reserves, retained earnings and net yearly income. Long-term
debt means all the liabilities with a maturity of over one year. The items included
in long-term assets are land, building, machinery, equipment, furniture and
fixtures.

Interpretation and Typical Range
Equity-To-Fixed-Assets Ratio (Level III) belongs to the category of static-long-term ra-
tios for balance sheet based liquidity analysis. It is grounded in the principle of in-
vestment financing with identical maturities. It is a comparison between equity
capital and long-term debt (in the numerator) and long-term assets (in the denomina-
tor). The assets, tied up in the company on a medium and long-term basis (here the
focus is primarily on non-current assets), should be financed from sources (equity or
debt) which are available over comparable time horizons.

As a recommended target, one should strive to achieve a ratio which is larger
than 100%.

Useful Suggestions
If this ratio provides a cover for long-term assets under 100%, it implies that parts
of the long-term assets have been financed by short-term external borrowings and,
a follow-up financing could become necessary during the life of the long-term as-
sets. Such follow-up financing could be available, among others, only at a higher
interest rate, so that eventually the enterprise might face a liquidity squeeze or
have lower returns. In the case that the enterprise is not able to raise funds long-
term, in extreme circumstances, sale of short-term assets (mostly with financial
losses) may become necessary.

To avoid the risk of jeopardizing normal business operations, it is, therefore,
important to match the duration of the resources locked in assets with the duration
of the funds committed.

A change in this ratio can be achieved by disproportionate changes in the
total of equity capital and external debt (in numerator) and in the total of long-
term assets and the long-term component of working capital (in denominator).
For further details and systematic explanations on this, refer to the information in
Appendix I.

On the equity capital side, the ratio can be influenced, for example, through
capital distribution and allocation programs, through dividend pay-out and
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retention policies, as well through reshuffling of short-term debt into long-term
debt. On the asset side, the starting point could be a change in the investment and
disinvestment policy. The long-term assets can also be acquired on a rental or lease
basis (by using the so-called off-balance sheet policy).

Related Ratios/Additional Notes
The context used in describing the Equity-To-Fixed-Assets Ratio (Level III) is also
described as the “golden rule of financing”, which requires that long-term invest-
ments should not be financed with short-term funds.

Another synonym for this ratio is: Fixed Asset Coverage Ratio. The segregation
into I – II – III levels is also shown under the categories A – B – C.

A conservative or tighter version of this ratio, which takes only equity capital in
the numerator, is referred to as Equity-To-Fixed-Asset Ratio (Level I).

By comparison with level I, a somewhat liberal version of this ratio also in-
cludes, in addition to the equity capital, long-term debt in the denominator. This
ratio is referred to as Equity-To-Fixed-Asset Ratio (Level II) or the “golden” balance
sheet rule, which requires that fixed assets be backed up by long-term capital and
short-term assets, by short-term funds.

2.7.4 Equity Ratio

Analytical Question
How is the relative financial strength of the firm in terms of equity capital? What is
the loss-absorption capacity of the firm?

Definition

Total Owners’ Equity ⋅ 

Total Capital

or

Total Owners’ Equity ⋅ 

Total Assets

This ratio is expressed as a percentage.

Calculation/Derivation
The values for this ratio could be drawn from the balance sheet.

Interpretation and Typical Range
This ratio belongs to the category of “Capital Structure Analysis”, which is also
named “Financing Analysis”. The ratio occupies itself with the types and durability
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of available capital. Through this ratio, the financial risk and creditworthiness of
the firm can be estimated.

The Equity Ratio shows the share of equity capital in total capital at the end of
a period or closing date. It shows the significance of equity in the credit-standing
check by banks and rating agencies. A high ratio suggests that a company relies
more on funds provided by owners. The higher the ratio, the more secure the firm’s
financial position; in which case a firm is considered to be financially stable and
independent from creditors. Thus, it is considered as a measure of the firm’s ability
to withstand financial risks.

It is not possible to fix a general, operationally logical norm for this ratio. An
Equity Ratio of greater than or equal to 25% (or 33.3%) is usually expected. The
appropriate target ratio depends on the branch-specific characteristics and the
legal form of the firm.

Useful Suggestions
A change in this ratio could be triggered by a disproportionate increase or decrease
in owners’ equity (as numerator) and total assets (as denominator). For further details
and a systematic explanation on this, refer to the information in Appendix I.

On the equity capital side, the ratio can be influenced, for example, through cap-
ital distribution and allocation programs as well as through dividend pay-out and re-
tention policies. On the debt side, the need for borrowed funds can be reduced by
disposing of the non-operational assets (minimum at book value) or by reducing
working capital requirements. Assuming a constant owners’ equity, a reduction in
the volume of borrowed money would lead to a reduction in the Equity Ratio.

There are four reasons which call for a higher equity ratio:
– Owners’ equity attracts more capital. A high amount of owners’ equity, with its

basic characteristic of safe capital, makes it noticeably easier to obtain credit;
– With an increasing share of owners’ equity, the commitment of the firm in-

creases, so that the risk of insolvency by excessive indebtedness is reduced;
– By comparison with borrowed funds, financing through equity capital does not

create any obligation to make payments for interest and principal; and
– Lower influence of the creditors, such as banks.

In the context of leverage effects (also reflected in the indicator “Financial Leverage
Index”), a lower equity ratio may be desirable within certain limits. As long as the
return on total capital is higher than the interest rate on borrowed funds, the lever-
age effect will be visible in improved return on equity.

Related Ratios/Additional Notes
Shareholder Equity Ratio is a common synonym for this ratio. Together with debt
ratio (total debts/total assets or capital), it completes the total capital; both should
add up to a 100%.
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Since the total capital is the sum of owners’ equity and external liabilities, the
equity ratio, the debt ratio (total liabilities/total capital) and debt-to-equity ratio
(debt/equity) are three different forms of the same financial structure analysis. The
conclusion drawn remains the same in each of the ratios.

In certain situations, the basic variant of equity ratio can be slightly modified
(for example, through proportional assignment of long-term reserves). Such adjust-
ments help in removing various balance sheet related changes and allow for better
comparison between firms, and over time.

The equity ratio also hypothetically shows the percentage of assets on which
shareholders have a residual claim. For example, with an equity ratio of 40% and
total assets of €600 Million, the shareholders would receive, in the event of liquida-
tion at book values, €240 Million (40% · 600). The higher the ratio, the more share-
holders may receive in the event of liquidation.

The value of equity capital, shown on the balance sheet, does not show the ac-
tual value of the firm owners’ commitment. One of the main reasons for this differ-
ence lies in undisclosed reserves. Thus, the market value of owners’ equity could be
much higher than what is reported on the balance sheet, and the firm may have
a much higher equity ratio.

2.7.5 Financial Leverage Index

Analytical Question
How effective is the capital structure of the firm?

Definition

Return On Equity

Return On Assets

The result obtained through this ratio is expressed in numerical value (say, an
index of 1.5) or as a coefficient.

Calculation/Derivation
The raw-data for the computation of Financial Leverage Index is derived from the
income statement (for each numerator of the profitability ratio) and from the bal-
ance sheet (for each denominator of the profitability ratio).

Interpretation and Typical Range
The so-called “Leverage Analysis” is considered to be a major building-block in an-
alysing financial statements.

If the index has a value of more or less than 1 (implying a divergence be-
tween return on equity and return on assets), it indicates a “Leverage-Chance” or
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“Leverage-Risk”, respectively. It is desirable to examine whether an increase or
decrease of debt-equity ratio (debt/equity) could improve the return on equity.

It is not possible to fix a general, operationally logical norm for this ratio. Apart
from normal business opportunities and risks (analysed in operating leverage and
not a point of discussion here), the question of designing an appropriate financial
structure is the main concern in the financial leverage index.

Useful Suggestions
A change in this ratio could be triggered by a disproportionate increase or decrease
in return on equity (as numerator) and return on assets (as denominator). For further
details and a systematic explanation on this, refer to the information in Appendix I.

The index can be influenced by focusing on the business performance of the firm.
Thus, on the sales side, measures towards a better price or volume strategy and, on the
expense side, measures towards a more efficient use of the factors of production could
be helpful. The leverage index can also be influenced through reduction in the asset
base (reducing capital employed) as well as through changes in the debt-equity ratio.

The following classical equation for the leverage effect, provides more clarity
on the basic factors involved and the areas which management can focus:

ROE=ROA+ ROA−CODð Þ · D=Eð Þ

Where:

ROE = Return On Equity
ROA = Return On Assets
COD = Cost of Debt (which is the after tax interest rate on borrowed fund)
D = Debt
E = Equity

As long as the ROA is higher than the interest rate on borrowed funds, the leverage
effect will be visible in the improved return on equity. Most companies have such
positive leverage effect. However, in crisis situations, the positive effect may
change, when ROA is lower than the COD (after-tax). This would have the impact of
reducing the profit available for stockholders.

Given the environmental factors and the firm-specific factors, the management
should evaluate various opportunities and risk scenarios and, based on this, should
develop a suitable financing strategy.

Related Ratios/Additional Notes
A related measure is the Financial Leverage Percentage (ROE – ROA) which basi-
cally has the same interpretation: it measures the advantage or disadvantage that
occurs when a company’s ROE differs from its ROA.
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In the context of the leverage index, there are three ratios which are interre-
lated: the equity ratio (equity/total capital), the debt ratio (total liabilities/total cap-
ital) and the debt-to-equity ratio (debt/equity) which are three different forms of the
same financial structure analysis. The conclusion drawn remains the same for each
of the ratios.

2.7.6 Cost and Revenue Structure related Ratios

Analytical Question
What relative importance does a specific cost (or revenue) category have in the total
costs (or revenues) of a relevant business object, in a particular period?
– Classified into different cost categories (e.g. material, human resource, energy,

and other contracted services. When appropriate, these could be further sub-
divided according to their individual or fixed overhead character)

– Classified into different revenue categories (e.g. related to product, regional
and/or customer segments. When appropriate, these could be further subdi-
vided according to transaction-dependent and transaction-independent inter-
nal revenue categories).

Appropriate business objects could be fixed within the whole firm according to
the required level of detail. For example, individual business areas, profit centres,
strategic business units (SBUs), and divisions or plants are common business
objects.

Definition

Specific Cost or Revenue Category in a Period · 

Total Costs or Revenues per Reference Object in a Period

All variants of the “cost structure parameters” as well as the “revenue structure pa-
rameters” are indicated as a “%” dimension. The choice of periodic reference value,
strongly depends on the object of analysis. Accordingly, months/quarters/years are
the most common reference periods.

Calculation/Derivation
The necessary data can be extracted from the computer based accounting depart-
ment information systems. How frequently the data will be collected depends on
the decision-makers’ need for information and is, in many cases, made in regular
cycles, and if necessary, depending on the situation, at short notice and outside the
regular schedule.
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Interpretation and Typical Range
In many companies, the material costs and human-resource costs represent the big-
gest cost pools. Many times, energy costs also significantly affect the total costs.
Thus, in order to maintain and increase the competitiveness, it is crucial to analyse
the amount and movement of respective cost positions over time, and when for ex-
ample, external disturbances occur, manage these actively.

As the “cost and revenue related ratios” are always indicated in percentages,
the mathematical constellation has to be considered carefully when carrying out
economic interpretation of changes. This is because when an increase of the vertical
intensity of manufacturing, or a price decline, leads to fall in total material costs,
with all other conditions being equal, the proportion of other cost categories rise in
the total (and vice versa when the opposite constellation applies). This should not
be taken to mean that the other cost categories have increased.

It has been a revealing fact for years that, not only in the classical business
models like B2B or B2C, but also in other business models, pre and (even more so)
post-sale services are gaining an increasing portion in the revenue structure of the
overall business.

This stronger revenue-side differentiation is particularly significant for business
models in the digital economy. Here, structural distinctions must be made between
direct revenue generation from transaction-based connection, royalty fees (like the
pay-per-view or pay-per-click) and transaction-independent installation and basic
fees (like the pay-per-period).

Similarly, for generating indirect revenues, transaction-based provisions (for exam-
ple, pay-per-lead or pay-per-sale) can be compared with transaction-independent reve-
nues (for example, as pay-per-period) from data mining and, if applicable, banner
advertising.

It is difficult to make any operational generalization about the desired levels for
a particular “cost and revenue structure”. A general target range for this ratio can-
not be determined. For orientation and benchmarking this ratio, internal (such as
the ratio in different organizational units or plan-actual values) or external compar-
isons should be made, where the branch-specific average period or the “best-
practice” value may be used as a guide.

Useful Suggestions
Based on the premise that firms in a particular industry have similar cost and reve-
nue structures, the key performance values which significantly differ from the in-
dustry average values, provide useful hints when focusing on the positive or
negative developments, and steering these towards corporate goals.

In general, the spectrum of actions directly influencing relevant cost as well as
relevant revenue categories can be developed from price and/or volume controlling
measures.
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When, for example, the use of specific high tech-components (with correspond-
ingly expensive purchase prices) represents significant potential to gain, maintain
or expand competitive advantages, a comparatively high proportion of material ex-
penses can be deliberately desirable.

Similarly, the possibilities for generating further revenues with modern forms
of price bundling and a hybrid range of services in classical business fields, has to
undergo another economic review. The combination, and expected weightage of
forms of revenue, generated by different business models within the digital econ-
omy, is targeted at using the appropriate willingness of direct customers as well as
of third parties (among others, advertising companies) in the sense of a multi reve-
nue stream optimization in each of the “net economy’s” field of application.

In principle, a change in this ratio, in the context of desired targets, can be
achieved by a disproportionate increase or decrease in the achieved output (as nu-
merator) and deployed input (as denominator). For further details and systematic
explanations, refer to information in Appendix I.

Related Ratios/Additional Notes
From the direct and appropriate combination of cost and revenue items, based on
the marginal and full costing and supplemented with reasonable database sup-
ported applications using methods like multidimensional fix-cost calculations or
process costing, appropriate period-related and unit-related success indicators
(per-unit profits, contribution margins, etc.) can be derived.

The various possibilities to capture, process and prepare large volumes of data
in real-time, according to specific (assignment and calculation) rules, offer compa-
nies an excellent basis to communicate information about cost and revenue struc-
tures internally and, if applicable, also externally, which is useful for decision
making. This can also be used to translate the information into successful business
strategies with reasonably derived measures.

2.7.7 Provisions Rate

Analytical Question
What part of the total capital is financed through provisions? What is the proportion
of provisions in the total capital of the company?

Definition

Sum of Provisions and Contingent Liabilities ·

Total Capital

The “provisions rate” is expressed as a percentage.
Both the numerator and the denominator are to be taken at balance sheet date.
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Calculation/Derivation
The required data for this key indicator can be derived from externally published
financial reports of the company, along with the footnotes provided for an under-
standing of different types of provision and contingent liabilities. The data can be
further classified for finer evaluation internally, e.g. for understanding the maturity
period of each type of provision and contingent liability.

Under IFRS rules, recognition and measurement of provisions and contingent
liabilities is covered by IAS 37 and IAS 19. Thus, under IAS 37, provisions are de-
fined as liabilities of uncertain timing and amount15 and contingent liabilities are
defined as possible obligations, depending upon whether some uncertain future
event occurs. Under IAS 19, a company has to recognize and provision for payments
for post-retirement benefits (such as pensions or lump-sum payments). To calculate
the sum of all provisions in this KPI, the provisions under IAS 37 and IAS 19 should
be added together.

The term total capital in the denominator for this KPI, refers to the sum of long-
term debt and total shareholders’ equity. Conversely, it can be calculated by exclud-
ing short-term liabilities from the liabilities side of the balance sheet.

One has to distinguish between short-term and long-term provisions to under-
stand this indicator. Whereas short-term provisions have a maturity of less than
one year (such as provisions for bad-debts, sales allowances, inventory obsoles-
cence, provision for income tax, etc.), long-term provisions relate to maturities of
more than one year (such as provision for retirement benefits, law suits and warran-
ties). The indicator “provisions rate” is calculated with long-term provisions and
contingent liabilities and excludes short-term provisions.

Interpretation and Typical Range
The “provisions rate” is an indicator of the extent to which the company is financed
by provisions set aside for accrued liabilities, contingent liabilities and accrued re-
tirement benefits. When provisions are made for specific purposes, the amount is
shown in the income statement as an accrued expense and the equivalent amount
is shown on the balance sheet, on the liabilities side as a purpose-specific (expected
or contingent) liability. Basically, these provisions (though meant for the specific-
purpose liabilities) are available to the company as funds for financing. To this end,
“provisions rate” describes a segment of the capital structure, because it shows the
provisions’ portion of the total capital.

As with many other key indicators, the interpretation and comparison of
concrete values for this ratio may not be easy, particularly in certain kinds of

15 Any present obligation, as a result of past events, where settlement is expected to result in an
outflow or resources (i.e. a payment).
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companies where noticeably extensive content relating to external legal stand-
ards has to be implemented. Nevertheless, to begin with, the collection and
reporting of this indicator makes it clear that the firm is pursuing a preventive
strategy for securing risk management and corporate compliance, in a world
full of uncertainties and regulatory regimes.

However, for orientation and benchmarking, internal (such as the ratio in different
organizational units or budget-actual comparisons) and corresponding external com-
parisons can be taken, where the branch-specific practices or the risk-management
frameworks adopted by competitors may be used as a guide.

Useful Suggestions
If we exclude the provisions for retirement benefits (which are computed, based on
national legal systems or contractual agreements between employer and employ-
ees), the sum total of all provisions can also be interpreted as a benchmark for the
risk-management framework for the firm. Many companies follow the policy of pro-
visioning pre-emptively on the probable risk of losing a lawsuit and, consequently,
for payment of penalties. Similarly, many companies also provision for onerous
loss-making contracts, for probable warranty claims, possible restructuring or even-
tual environmental clean ups.

It also has a strong linkage with the corporate governance framework, estab-
lished by the firm for compliance with national regulations and directives. Other
factors that influence the value of this ratio are the size of the firm, complexity of
the firm’s business, type of business model (e.g. local, national or international),
and risk-tolerance capacity of the firm.

Related Ratios/Additional Notes
One should categorically distinguish between “provisions rate” and “reserves rate”.
Reserves are an appropriation of net income, and signify that part of net income
which is not distributed as dividend to shareholder but retained as part of the eq-
uity. The KPI “reserve ratio” should be understood as an indicator of the solvency
of the company, because of its linkage to the shareholders’ equity. In IFRS, reserves
include fair value reserves, hedging reserves, revaluation reserves, foreign currency
translation reserves and other statutory reserves.

The interpretative power of “provisions rate” is limited, because of the low in-
formative value of high long-term provisions.

According to IFRS, measurement of provisions which have a maturity of more
than one year, are made at discounted present values, using pre-tax discount rates
that reflect the current market assessment of the time and monetary value and the
risk specific to the liability (IAS 37.45 and 37.47)
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2.8 Efficiency Ratios

2.8.1 Average Collection Period

Analytical Question
How long does it take, on an average, for a customer to pay his/her accounts? How
effective are the credit-granting, payment conditions and collection activities of the
firm towards its customers?

Definition

Average Accounts Receivable ⋅ 

Net Sales Revenue

Where:
Average Accounts Receivable = (Beginning Accounts Receivable

+ Ending Accounts Receivable)/
Net Sales = Gross Sales – (Sales Returns + Allowances

for Damaged or Lost Goods + Discounts
Allowed)

The ratio is computed in number of days.

Calculation/Derivation
For internal analysis, the average accounts receivable can be computed from the
accounting department data, at desired intervals, such as quarterly or monthly. The
external analysts, however, can compute the average accounts receivable only from
the balance sheet in the last published annual report and net sales out of the in-
come statement contained therein.

Interpretation and Typical Range
This ratio provides information about the average payment time taken by the cus-
tomers. Conversely, the ratio shows the effectiveness of credit sales, payment condi-
tions and collection activities. The shorter the collection period, the faster the
availability of financial resources (out of the invoiced sales) for other business activi-
ties would be. When a customer exceeds the average collection period substantially,
the chance of recovering the outstanding receivable from him falls proportionately.

A general target for this ratio is not possible. However, if other conditions re-
main constant, shorter collection periods are preferable to longer ones. To bench-
mark this ratio, one could take the branch-specific average collection period or the
“best-practice” value.
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Useful Suggestions
A change in the average collection period could be triggered by a disproportionate
increase or decrease in the accounts receivable in the numerator and net sales in
the denominator. For details on this, refer to the explanation in Appendix I.

If a customer is not able to pay within the period allowed for payment, it could
be because of:
– A complaint. The invoice will be paid only after the problem has been resolved;
– the customer has changed his readiness to make speedy payments; or
– a relatively poor market position of the firm (such as dependence on a few cus-

tomers) is misused by some clients.

In addition to the measures taken to reduce the above problems (improving quality,
careful selection of customers by analysing their credit standing, or increasing the
client-mix), some financial measures can be implemented as well:
– Expediting the process of sending reminders;
– increasing the use of “direct-debiting” the customer for invoice amounts and/or

increasing the use of electronic-banking for collection;
– use factoring (in domestic markets and, in particular, in some foreign markets); or
– offering better payment incentives by increasing the discount rate for earlier

payments.

The proposed suggestions for reducing the collection period should be checked
carefully, not just for their liquidity improvement effect, but also for their impact on
profitability. Thus, an increase of the discount rate for earlier payment will not only
reduce the collection period, but would also reduce the firm’s income. It is good to
search for an optimum solution in this case.

Related Ratios/Additional Notes
This ratio is also called Days Sales Outstanding (DSO).

The ratio is sometimes calculated in two steps:
– Receivable Turnover Ratio (Net Sales/Average Accounts Receivable) is calcu-

lated first followed by
– Average Collection Period (360/Receivable Turnover Ratio).

The net result, however, is the same.
In many countries, instead of 360, 365 days are taken for the purpose of calcu-

lating this ratio.
Average Collection Period is one of the ratios, where both financial and busi-

ness-performance measures support each other and lead to collective success.
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2.8.2 Average Payment Period

Analytical Question
How long does it take for the firm to pay its suppliers on average? How efficient
is the management in availing suppliers’ credit and in meeting obligations to
suppliers?

Definition

Average Accounts Payable ⋅ 

Cost of Goods Sold

Where:
Average Accounts Payable = (Beginning Accounts Payable + Ending Accounts

Payable)/2
Cost of Goods Sold = Beginning Inventory + Purchases – Ending Inventory

Because of the multiplier “360”, the ratio is to be expressed in number of days.
Similarly, the ratio will be expressed in months if the multiplier is “12”.

Calculation/Derivation
For internal analysis, the average accounts payable can be computed from the ac-
counting department data, at desired intervals, such as quarterly or monthly. The
external analysts, however, can compute the average accounts payable only from
the balance sheet in the last published annual report. The cost of goods sold can be
obtained from the income statement.

Interpretation and Typical Range
This ratio provides information about how far the firm takes advantage of the aver-
age payment conditions granted by suppliers. Conversely, the ratio measures how
quickly management is paying trade accounts. The longer the average payment pe-
riod, the longer the duration over which the financial resources (out of the unpaid
invoices) are available for other business activities.

Given a particular average payment period, it is good to check the cost of such
“implicit” credit by suppliers; maybe the supplier offered a discount for early pay-
ments, but this was not availed of by the firm.

A general target for this ratio is not possible. For benchmarking this ratio, one
could take the branch-specific average collection period or the “best-practice”
value.
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Useful Suggestions
A change in average payment period could be triggered by a disproportionate in-
crease or decrease in the accounts payable in the numerator or cost of goods sold in
the denominator. For details on this, refer to the explanation in Appendix I.

If the average payment period availed of by the firm, increases over time, it
could be because of:
– A complaint. The invoice will be paid only after the problem has been resolved;
– the financial support through bank credit is not available to the firm; or
– the relatively strong market position of the firm (such as dependence of the

supplier on the firm) is utilized.

In real life, taking advantage of the credit provided by the suppliers is considered to
be an advantage. The following aspects should, however, be considered in the
process:
– the simplicity of the trade-credit (there are no special credit formalities to be

complied with);
– the firm’s dependence on bank credit does not increase; or
– the ease of obtaining credit, as soon as a liability arises, the credit facility be-

comes available.

The proposed suggestions should be carefully checked, not just for their liquidity
improvement effect, but also for their impact on profitability. Thus, a decision by
the firm to delay the payment could provide more time. However, this could be at
the cost of sacrificing the discount offered by the supplier. One should search for an
optimum solution in this case.

Related Ratios/Additional Notes
This ratio is also called Days Payable Outstanding (DPO).

This ratio is sometimes calculated in two steps:
– Payable Turnover Ratio (Cost of Goods Sold/Average Trade Accounts Payable) is

calculated first, followed by
– Average Payment Period (360/Payable Turnover Ratio).

The net result, however, is the same.
In many countries, instead of 360, 365 days are taken for the purpose of calcu-

lating this ratio.
Average Payment Period is similar to the Average Collection Period and one of

the ratios where both financial and business-performance measures support each
other, and lead to collective success. Both of these indicators are important ele-
ments in managing the “Cash-to-Cash Cycle”.
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2.8.3 Cash-to-Cash Cycle

Analytical Question
What is the length of time during which liquidity is tied up in the operating cycle? How
much time does the firm take in order to convert resource inputs into actual cash flows?

Definition

Days Inventory Outstanding + Days Sales Outstanding – Days Payable Outstanding

Where:
Days Inventory Outstanding (DIO):

Inventory ⋅ 

Net Sales

Days Sales Outstanding (DSO):

Average Trade Accounts Receivable ⋅ 

Net Sales

Days Payable Outstanding (DPO):

Average Trade Accounts Payable ⋅ 

Cost of Goods Sold

The ratio is computed in number of days.

Calculation/Derivation
For internal analysis, the needed data can be obtained from the accounting depart-
ment. The external analysts, however, will have to depend on information con-
tained in the last published annual report.

Interpretation and Typical Range
In the “stock-based” liquidity analysis, the ratios calculated at the end of a period,
usually have the disadvantage of being merely a snapshot. Cash-to-Cash Cycle is
part of the “flow-based” liquidity analysis. It allows the projection of future devel-
opments, with the help of payment streams (and the related turnover periods) from
the past.

A general target for this ratio cannot be given without considering the overall
position of the firm, and its branch-specific features. However, the shorter the cash-
to-cash cycle, the shorter the period during which the capital is blocked and, obvi-
ously, the more successful the working capital management.
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Useful Suggestions
A change in this ratio could be triggered by a disproportionate increase or decrease
in the reported balances of different items (inventory, accounts receivable and ac-
counts payable) in the numerator and reported flow items (net sales and cost of
goods sold) in the denominator. For details on this, refer to the explanation in
Appendix I.

The formula for the calculation of Cash-to-Cash Cycle has three components,
and the additive and subtractive linkage between these components clearly shows
the direction in which the desired measures should be implemented: A drop in DIO
and DSO, and an increase in DPO would help in improving the ratio.

Related Ratios/Additional Notes
– This ratio is also known as “Cash Conversion Cycle”. Sometimes, Operating

Cycle is also used as a synonym.
– Out of the three components of Cash-to-Cash Cycle, DSO and DPO are known

also as Average Collection Period and Average Payable Period respectively.

2.8.4 Asset Turnover Ratio

Analytical Question
How effective is the management in utilizing assets to generate revenues? How
many € worth of sales is generated for each € of assets? How often is the invested
capital turned over through sales revenue in a period?

Definition

Net Sales

Average Capital

or

Net Sales

Average Net Assets

Where:
Average Net Assets = (Beginning + Ending Assets net of depreciation)/2

This ratio is expressed in terms of multiples.
Depending upon the business level being analysed, the denominator could be

invested capital, operating assets or fixed assets.
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Calculation/Derivation
The data for sales and asset base could be obtained from annual financial statements.
When other denominators, such as operating assets are being used, additional infor-
mation may be required from the accounting department. This information however,
may not be accessible to external analysts.

Interpretation and Typical Range
The Asset Turnover Ratio is grouped in the category of turnover, or activity ratios,
and explains the average period during which assets are locked in the business pro-
cess. The economic significance of asset turnover is visible in the ROI ratio. Thus,
profitability ratio ROI (Net Income/Assets) is split into return on sales (Net Income/
Sales) and asset turnover (Sales/Assets). For additional explanation about the multi-
layered ratio systems, refer to the DuPont System in Appendix II for an example.

The absolute value of the Asset Turnover Ratio is branch-specific. In principle, the
higher this ratio, the higher the ROI with a given return on sales. However, it is interest-
ing to note that firms with a low-margin price strategy usually have high asset turnover
while those with relatively high-margin price strategy have low asset turnover.

Useful Suggestions
A change in the Asset Turnover Ratio could be triggered by a disproportionate in-
crease or decrease in the net sales (as numerator) and average assets (as denomina-
tor). For further details and systematic explanations on this, refer to the information
in Appendix I.

The splitting of ROI into two multiplicative components of return on sales and
asset turnover ratio suggests that, despite falling return on sales, the profitability of
a firm can be maintained if the asset turnover can be increased. For this purpose,
various short- and long-term steps towards reducing the assets locked in opera-
tions, without negatively impacting upon the sales generating process will have to
be considered.

Similarly, a fall or rise in the profitability of the firm could be analysed with
reference to a change in return on sales, or in the asset turnover ratio, and correc-
tive measures could be applied.

A lower or declining asset turnover ratio may indicate that a firm is expanding
by acquiring additional assets, which will impact on future sales. Conversely, a rise
in the ratio could be a signal that a firm is cutting back on capital expenditure be-
cause of an expected economic downturn. Thus, related information must be ana-
lysed before drawing conclusions from changes in this ratio.

Related Ratios/Additional Notes
The choice of the denominator in asset turnover is dependent on what kind of nu-
merator is used. Thus, when operating results or EBIT is used, operating assets as
the corresponding denominator should be taken. In this case, asset turnover is
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calculated with a narrowly defined numerator (only operating income) and
a narrowly defined denominator (only operating assets and not total assets).

For inter-firm comparison, it is important to ensure the consistency of data and
definitions used for computing the asset turnover ratio.

2.8.5 Asset Coverage Period

Analytical Question
How long will the available asset be sufficient to cover a given consumption or
need pattern? How long will a particular asset be available?

The ratio can be applied to a variety of assets or objects (inventory, cash at hand,
etc.) and could be individually calculated for raw-material, supplies, work-in-process,
finished products and cash/cash equivalents.

Definition

Average Daily Inventory ⋅  Days

Average Daily Need or Consumption

The ratio is expressed in terms of time, depending upon the chosen multiplier. For
360 as a multiplier, the result would be “in days”, for 52, it would be “in weeks”
and for 12, it would be “in months”.

The denominator can be the average need or consumption or outflow.
In the case of real assets, instead of using the quantity based data for numera-

tor and denominator, in practice it is also common to take value based data. For an
inter-firm or time-series comparison of value based result, it is important to check
the consistency of the valuation base for the inventory amount. The valuation could
be based on acquisition price or sales price, current price or average price, or appro-
priate production costs.

Calculation/Derivation
The required data, depending upon the level of aggregation of the chosen products,
can be obtained from the information system of (internal and external) accounting.
For example, the data can be based on an ERP (Enterprise Resource Planning) sys-
tem, with a module-based structure. The data could also be obtained from corporate
capital budgeting documents.

Interpretation and Typical Range
The coverage ratios deliver information about the supply position of the asset
under consideration. The higher the ratio value, the more stable and longer is the
supply secured for the market. However, the longer the turnover period, the higher
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the capital commitment, and also various direct and indirect costs of managing the
warehouse are therefore higher.

A general target range for this ratio cannot be determined. For orientation and
benchmarking this ratio, internal (such as the ratio in different organizational
units or plan-actual values) or external comparisons should be made, where
the branch-specific average period or the “best-practice” value may be used as
a guide.

Useful Suggestions
Assuming that firms in the same branch usually have similar production and asset
structures, the ratio values, differing significantly from the average, are clear candi-
dates for serious reviews. These should help in analysing positive and negative con-
sequences, and steer them in the context of corporate goals.

Along with cost-oriented analysis, it is important not to ignore the market-
oriented perspective. A sizable reduction in the turnover period could jeopardize
the expected delivery plan of the customer. In such cases, however, it is good to
consider the firm-specific pros and cons of all business aspects. For example, it is
good to check whether the longer delivery times are accepted by customers and, in
certain cases, longer delivery times are viewed as a positive signal, such as in the
luxury goods market.

Related Ratios/Additional Notes
The word “turnover period” is often used as a synonym for “coverage period”.

If the numerator and denominator are turned upside down, the resultant coeffi-
cient is called “turnover-coefficient” or simply “turnover”.

2.8.6 Accumulated Depreciation to Fixed Assets Ratio

Analytical Question
What is the degree of asset depreciation relating to plant property and equipment
as an aggregate? What part of total fixed assets has already been depreciated?

Definition

Total Accumulated Depreciation on Fixed Assets

Total Value of the Fixed Assets (based on historical costing)

Total accumulated depreciation includes the amount of depreciation related to all
the fixed assets (other than land) shown on the balance sheet.

The total value of the fixed assets relates to the acquisition cost of the plant,
property and equipment (based on the historical cost) as on the balance sheet date.
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The ratio “accumulated depreciation to fixed assets” is expressed in decimal
values. Thus, the resultant number would always be between zero and one.

Calculation/Derivation
The data for total accumulated depreciation and value of the fixed assets can be
obtained from the fixed asset accounting database of the financial accounting de-
partment. The asset accounting method may be based on national or international
financial reporting standards (IFRS). If the company has adopted IFRS, IAS 16 ap-
plies to the accounting treatment for property, plant and equipment (henceforth
PPE). Under IAS 16.73, a company has to disclose for each class of PPE, information
about the basis for measuring the carrying value, depreciation method(s) used, use-
ful life or depreciation rates, and details about additions and disposals, etc.

It is important to note that land is not included in the value of PPE because it is
not treated as a depreciable asset.

The computation of this ratio demands that we use the aggregated value of accu-
mulated depreciation for all assets, which exist on the balance sheet on a particular
date. It also takes all the PPE as an aggregated group, without distinction of age or
valuation method. However, as a variation, the accumulated depreciation ratio for
a particular type of asset, such as computer hardware, can be computed to make
a judgment about their condition or age.

Interpretation and Typical Range
Investors and managers use the “Accumulated Depreciation to Fixed Assets Ratio”
as a measure of the productiveness of the fixed assets. Often, banks ask for this in-
formation from their borrowers, to assess the useful life and productive capacity of
the fixed assets owned by the borrower. A very low ratio in this case could mean
that many fixed assets have recently been acquired, and they still have plenty of
useful life left. Conversely, a high ratio suggests the opposite. This means that most
assets have a high average age, and this may have a negative impact on their pro-
ductivity. It is also a signal to the management to plan for upcoming asset replace-
ment. If the company does not have enough capital to replace the worn-out fixed
assets, this ratio is most likely to continue to climb. Thus, for example, a ratio of
30 % does not raise any alarms, but a ratio of 70 % may be an important call for
securing loans ready for making fresh investments in fixed assets.

The ratio has a strong branch specific character. Like many other financial indi-
cators, this ratio is also highly connected with the company’s line of business,
and industry standards. In general, it is a significant parameter for managers in
manufacturing companies. An economically meaningful interpretation on the desir-
able targets for this ratio can, therefore, only be achieved by an in-house and/or
inter-plant multi-period comparison over time (eventually, involving further partial
efficiencies). It may be equally helpful to compare the replacement policies of other
competitors in the industry, before raising any alarms, based on this ratio.
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Useful Suggestions
It is important to note that the “accumulated depreciation to fixed assets ratio” is
highly dependent on the company’s depreciation policy. If the depreciation method
corresponds to the useful economic life of fixed assets, this ratio can be a good indi-
cator of the age of the assets.

Under IAS 16, fixed assets can be re-valued, so that their carrying values reflect
fair values. If the new depreciation is computed on the basis of the re-valued assets,
the ratio between the newly accumulated depreciation (after revaluation of fixed as-
sets) and re-valued asset values, provides a better interpretation of the remaining
useful economic life of the fixed assets.

Related Ratios/Additional Notes
The indicator “accumulated depreciation to fixed assets ratio” is also known as “de-
gree of asset depreciation” or “total depreciation ratio”.

The ratio may be less comparable between two firms in the same business if one
has obtained its fixed assets under leasing, and the other has all its fixed assets
under its ownership. In such cases, the amount shown in the denominator will differ
between the two companies, leading to distortions in interpretations of the value.

The differences in the computation of acquisition costs under IFRS and other
standards may also cause this ratio to assume different values.

2.9 Value Based Management (VBM)

2.9.1 Cash Value Added (CVA)

Analytical Question
How much is the cash-based value enhancement (value added) of the firm, or parts
thereof, in a particular period?

Definition

(CFROI – Capital Cost Rate) ⋅ Gross Investment

Where:
CFROI (in %) = (Cash Flow/Market Value of Capital Employed) · 100

Another formula for computing CVA is:

Operating Cash Flow (OCF) – Operating Cash Flow Demand (OCFD)
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Where:
OCFD = Operating Cash needed to cover the Capital Costs (in currency units)

This indicator of value added is measured in currency units (for example, in €).

Calculation/Derivation
For the internal decision-makers, the needed data for this indicator could be taken
from the accounting department. The external parties have to rely on reported num-
bers in the annual financial statements to derive the required data, where several
adjustments may be needed.

The cost of capital rate is usually drawn from the Weighted Average Cost of
Capital (WACC) approach.

Interpretation and Typical Range
CVA emerged from the conceptual background relating to Value-Based-Management
(VBM), where the market value of the equity is viewed as the main indicator of perfor-
mance measurement. As a periodic excess return, which is viewed explicitly as added
value, CVA shows value enhancement if the calculated indicator is positive, and value
destruction if the indicator is negative. The simple logic is that, given a particular oppor-
tunity cost, the use of capital for another purpose should have led to a higher return.

A general target for the optimum range of CVA is not possible. For comparison
purposes, branch specific or best practice estimates are usually applied. However,
the higher the value added over a period of time, the better is the positioning of
value-based-management philosophy in the firm.

Useful Suggestions
In addition to the methodical details, which can help (as with any other complex calcula-
tion system) influence the value of CVA up to a limit, the important drivers to improve this
ratio are: rate of return on individual business segments or divisions and the growth rate.

Related Ratios/Additional Notes
The Boston Consulting Group uses CFROI as a relative indicator of value added or
“extra yield”.

Like any other complex methodical system, CVA has some strengths (such as
its integrative approach towards value-enhancement and its clarity), and some
weaknesses (such as the large number of ways in which CVA is calculated, with all
its incomprehensible variants). Therefore, for comparison between and amongst
firms, it is always important to ensure the consistency of the definitions and meth-
ods used. A time-series, where comparisons are made over several years, could help
improve the explanatory power of the measure.
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2.9.2 Economic Profit (EP)

Analytical Question
How much is the value creation by the firm in one period?

Definition

(ROIC –WACC) ⋅ Invested Capital

or

NOPLAT – (WACC ⋅ Invested Capital)

Where:
ROIC = Return on Invested Capital
WACC = Weighted Average Cost of Capital
NOPLAT = Net Operating Profits Less Adjusted Taxes

This indicator for value added is measured in currency units (for example, in €).

Calculation/Derivation

For the internal decision-makers, the needed data for this indicator could be taken
from the accounting department. The external parties have to rely on reported num-
bers in annual financial statements for deriving the required data, where several
adjustments may be needed.

Interpretation and Typical Range
The EP should be grouped under the category of value-based management indica-
tors. This so-called “operating excess profit” shows the valued added for the period
in question. Though in the form of absolute currency units, this indicator is a lead-
ing indicator for value added, and can be further divided into other value-drivers,
such as ROIC, WACC and Invested Capital.

A general target for the optimum range of EP is not possible. For comparison
purposes, branch specific or best practice estimates are usually applied.

However, the higher the value added over a period of time, the better the posi-
tioning of value-based-management philosophy in the firm.

Useful Suggestions
In the context of value-based-management, different composites (key performance
indicator pyramids) are used for planning and controlling. The EP is mostly placed at
the top of such a pyramid, with its various vertical and horizontal sub-divisions, such
as ROIC, WACC and Invested Capital. For additional explanations about the multi-
layered ratio systems, refer to the DuPont System in Appendix II as an example. The
step-wise decomposition of the target ratio at various levels allows for a systematic
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review of the value drivers in order to influence the economic profitability of the firm.
Through a conscious linking of financial and non-financial indicators (for example,
with the help of the Balanced Scorecard tool), concrete operational measures for the
implementation of strategic goals at various decision-levels can be aimed at.

The periodic performance measure EP can be calculated both for the whole firm
as well as for its divisions and segments. Over and above its use in the valuation of
existing economic units (such as profit centre), EP can also be used in the context
of planned mergers, acquisitions and joint-ventures.

Related Ratios/Additional Notes
The concept of EP can be traced back to Copeland/Kollar/Murrin as consultants at
McKinsey & Company.

Like any other complex methodical systems, EP has some strengths (such as its
integrative approach towards value-enhancement and its clarity), and some weak-
nesses (such as the large number of ways in which EP is calculated, with all its in-
comprehensible variants).

Therefore, for comparisons between and amongst firms, it is always important
to ensure the consistency of definitions and methods used. A time-series, where
comparison is made over several years, could help improve the explanatory power
of the measure.

2.9.3 Economic Value Added (EVA)

Analytical Question
How much is the periodic contribution (typically one year) of value added for the
firm which exceeds the expected minimum return on capital? How much is the true
economic profit of the firm?

Definition

NOPAT – (WACC ⋅ Capital Employed)

or

Operating Profit – Capital Charge

Where:

NOPAT = Net Operating Profit After Taxes
WACC = Weighted Average Cost of Capital
Capital Employed = Assets needed in Operating Business

(Including the book value of undisclosed reserves and
goodwill)
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EVA, as also the MVA (Market Value Added), is the registered trademark of value-
based measures of Stern and Stewart.

This indicator for value added is measured in currency units (for example, in €).

Calculation/Derivation
The extraction and preparation of needed data for this indicators comes from the
accounting department, which requires several adjustments (the total number of all
adjustments could be as much as 160) to the numbers derived from the reported
statements.

Interpretation and Typical Range
EVA belongs to the category of “residual-income” indicators and measures the
true economic profitability of the firm. Thus, given that a firm has a total EBIT of
€15 million, and a tax rate of 30%, its NOPAT would be €10.5 Million. Further,
given a total capital employed of €80 Million and a WACC of 9%, its capital
charge would be €7.2 Million. Thus the EVA of this firm would be €3.3 Million
(€10.5 – €7.2 Million).

With the above example, and with the help of several adjustments to the perfor-
mance indicators in external reporting, various ratios are calculated (with EVA as
the top indicator in the pyramid) which contribute to the goal of maximizing share-
holders value. Basically, EVA calculates the operating “excess-profit” which is a
measure of extra return on capital employed over and above the comparable mini-
mum return.

A general target for the optimum range of EVA is not possible. As bench-
marks, internal or external (within the branch competitors) best-practice values
could be used. However, various firm-specific adjustments make a comparison be-
tween firms difficult.

Useful Suggestions
One could focus on three different measures towards improving EVA:
– Improving the operating profits of the firm (assuming that capital employed re-

mains constant);
– Realizing investment only in those projects which offer a yield above the capital

costs; and/or
– Exiting from those investment projects where the expected yield is below capi-

tal costs.

Related Ratios/Additional Notes
The EVA was originally developed by the founder and partner of the consulting
firm “Stern Stewart & Co”. Depending upon the conceptual design, a variety of ad-
justments and corrections have to be made to calculate EVA, some of which have
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been explicitly proposed by the firm. However, in practice, these adjustments are
not made consistently. Therefore, the significance of each adjustment must be
made with reference to the specific and situational demands of each firm.

Closely related to the concept of EVA, is the indicator Market Value Added
(MVA) which represents the present value of all expected EVAs of the firm.

2.9.4 Weighted Average Cost of Capital (WACC)

Analytical Question
What should be the minimum expected return from the capital employed? What
minimum return should be expected from projects?

Definition

WACC= Ke ·
E

E+D

� �
+ Kd ·

D
E+D

� �

Where:

E = Equity Capital
D = Debt (particularly the interest carrying debt)
Ke = Cost of Equity
Kd = Cost of Debt

When the WACC calculation includes the tax aspect, the formula is:

Ke ·
E

E+D
+Kd · 1− tð Þ · D

E+D

Where:
t = Corporate Income Tax Rate

The ratio is expressed in percentage terms.

Calculation/Derivation
The calculation of WACC is based on the weighted average cost of equity, and the
cost of debt.

The cost of equity (Ke) can be computed with the help of the Capital Asset
Pricing Model (CAPM).
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The formula for the computation of Ke is as follows:

Ke =Rf +ß · Rm −Rfð Þ
Where:
Rf = Interest rate on risk-free securities (such as Government Bonds)
ß = Beta factor representing specific risk.

If ß >, it shows that the value of the stock fluctuates more than the whole
market.
If ß <, it shows that the value of the stock has lower volatility than the
whole market

Rm = Market return (the average return on a particular stock market, based on
capital gains and dividend paid)

Interpretation and Typical Range
The ratio represents the minimum expected return on capital employed. It is also
used as a discount factor for the computation of net present value (NPV) in all dis-
counted cash flow methods for capital budgeting and valuation.

Generally, the average WACC depends upon the risk-free interest rate, branch
specific factors (with ß as the proxy for branch specific risks), and capital structure
of the firm. It lies typically in the range of 7% to 12%. In some cases, because of
high risk premiums (for example, associated with high growth firms), the 12% limit
may be exceeded.

Useful Suggestions
It is imperative that the business activities initiated by the management, should
earn a return which is larger than WACC. In practice, one could ensure through ap-
propriate incentive systems that all value-generating projects are implemented, un-
less there are financial limitations in doing so. It is particularly important to ensure
that value-generating projects are not rejected. Through this practice, one can en-
sure that the absolute volume of operating surplus grows further, though the rela-
tive value added (compared to WACC) may grow slowly.

Related Ratios/Additional Notes
WACC has become an important comparative measure in recent years. It is particu-
larly used in the context of concepts relating to value-based management, such as
Economic Profit (EP) and Economic Value Added (EVA).
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2.9.5 Value at Risk (VaR)

Analytical Question
What is the largest expected loss, on a particular investment position, over a given
period of time, for a specified confidence level?

Definition
Value at Risk (henceforth VaR) is a statistical measure that quantifies the level of
financial risk within a firm, a portfolio, or a specific asset position over a specified
period of time. The following example illustrates how VaR works:

Let us assume that a company’s stock is trading on the stock exchange for 5 years,
and an investor is keeping a daily record of returns on this stock for the last 1400 days.
He finds out that the stock had an average return of 1% over 270 days of the total time.
On the lower end of the daily average returns, he finds out that over 70 days (represent-
ing 5 per cent of all daily records), the return varied between losses of 4% to 8%.
Thus, we could say that, based on historical data with a 95% confidence level, the ex-
pected maximum daily loss (VaR) will not exceed 4% of the invested amount.
Conversely, VaR implies that the investor is confident at the 95% level, that his gain
will exceed –4%.

If we want to move to a confidence level of 99%, daily return records suggest
that, on about 14 days, there was an average loss of 8%. Thus, with a 99% confi-
dence level, we can say that the daily expected loss will not exceed 8%. Conversely,
the investor is confident at the 99% level, that his gain would be more than –8%.

Usually VaR is computed, based on standard deviation of daily returns over the
period of observation. If the standard deviation for daily returns, on the same stock
above is 2%, the formula for calculating the VaR (assuming a normal distribution
for daily returns) for an expected daily return of 0.1% is as follows:

VaR (at 95% confidence level) = Expected Daily Returns
− (1.98 · Standard Deviation)

Filling in the values of 2% standard deviation and an expected return of 0.1%, the
VaR shall be

VaR (at 95% confidence level) = 0.1% − (1.98 · 2%) = −3.86%

Thus, if the investor has a $20 million investment in the above stock, his maximum
daily loss in dollars would be:

$20,000,000 · (–3.86%) = $772,000 representing the VaR at 95% confidence
level and standard deviation of daily returns at 2%.

It is important to note that the computation of VaR, for a 99% level, demands
that the standard deviation is multiplied with 2.33 instead of 1.65.
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Calculation/Derivation
The data for this KPI is based on historical stock returns computed from stock values
published by the stock exchanges and is widely available online. However, the fre-
quency of data for the KPI depends upon the time horizon for which the VaR needs to
be computed. For example, if a bank’s trading-portfolio is invested in highly liquid cur-
rencies, a one-day horizon is acceptable. For an investment manager balancing and
valuing his portfolio on a monthly basis, a 30-day horizon is desired. Accordingly, the
VaR is computed on a monthly time horizon.

The choice of confidence level is dependent on the purpose of computing VaR. If
the purpose is to find out how much capital an institution must have, to cover the
possible maximum loss of value which most banks have to provide, computing VaR
for higher confidence levels is important. However, if the VaR is being computed just
to compare the risk across markets, the confidence level is not so significant.

Interpretation and Typical Range
VaR is intended to warn the investors about the potential maximum value loss that
could occur over a particular time period, such as a day, week, month or year. If the
investor is uncomfortable with the potential value loss that could occur in a day or
a week, they can revise their investment portfolio to make it less risky, though one
has to keep in mind the transaction costs of reshuffling the portfolio.

While VaR can be used by any entity to measure its risk exposure, it is mostly
used by commercial banks and investment banks to capture the potential loss in
value of their traded portfolio, from adverse market movements over a specified pe-
riod. This potential value loss is then compared with their available capital and cash
reserves, to ensure that the loss can be covered without putting the firm at risk.

VaR focuses on falling below a certain value of the business performance indi-
cator to be observed which gives it the character of an asymmetric downside risk
measure that does not reflect the possible (positive) excess of certain upper limits
(so-called upside potential).

In many cases, investors calculate the VaR of a portfolio and compare it with
a benchmark index to check whether the portfolio outperforms or underperforms
the benchmark. If a portfolio tracks a benchmark fairly well, the active return will
be small, and so there will be a smaller risk.

Useful Suggestions
Within the framework of an efficient and entrepreneurial risk management, risk
analyses, risk-assessments, and risk-control measures must be taken at various ag-
gregation levels and for both real and financial indicators (e.g. sales volumes, raw
material prices or exchange rates).

In addition to selecting a suitable performance indicator such as cash flow (or pe-
riod-related earnings with the corresponding indicator designated as earnings-at-risk),
the future pattern of the characteristic values of the key figure, e.g. using probability
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distributions (using parametric or simulation methods) or benchmark scenarios and the
use of sensitivity analyses on the basis of business risk models must be predicted in
a meaningful way. Reference is made to a related KPI “Cash Flow at Risk” which ex-
plains the value exposure of any underlying asset or a portfolio.

Related Ratios/Additional Notes
There are many approaches to computing VaR. In the formula above, firstly, VaR
computation was based on historical returns and secondly, on the basis of standard
deviation of daily returns. In the third approach, VaR can also be computed by ap-
plying the stock beta instead of standard deviation of daily returns.

VaR is also calculated on the basis of Monte Carlo simulation.16 Monte Carlo sim-
ulation involves developing a model for future stock price returns and running multi-
ple trials through that model. Thus, if we run 100 hypothetical trials of monthly
returns, and found out that the worst 5% of outcomes were less than –15%, the con-
clusion would be that, with a 95% confidence level, we do not expect to lose more
than 15% in any given month.

In addition to the key figure of dynamic capital budgeting, called “net present
value”, there is another, much simpler risk measure of significance within the scope of
capital budgeting, which determines the completion of the period that is (probably) re-
quired in order to achieve a net present value of zero (the so-called payback period).

2.10 Capital Market Tests

2.10.1 Market-to-Book Ratio

Analytical Question
How is the growth in the value of a particular investment, reflected by the change
between market and book value of the stocks?

Definition

Market Value per Share

Book Value per Share

Where: Book Value per Share =

(Stockholders’ Capital + Retained Earnings) – Preferred Stock

Number of Outstanding Shares

16 Monte Carlo simulation refers to any method that randomly generates trials, but by itself does
not tell anything about the underlying methodology.
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This ratio is expressed in terms of a percentage.

Calculation/Derivation
The information about stock prices (latest spot price or average price for a defined
period) could be obtained from stock exchange sources where the stock is traded.
The book value of a share is equal to equity per share, and can be calculated from
the balance sheet as on a particular reporting date.

Interpretation and Typical Range
The market-to-book ratio delivers the relationship between the market value of
a share and its book value on the balance sheet. In the broadest sense, it gives in-
formation about the hidden potential (even about undisclosed reserves) which the
market assumes, and which is reflected in the estimates of likely supply and de-
mand for this stock.

Since the book value of a share is the equity capital per share, it gives informa-
tion about how much the book value is above the nominal value of the share and as
a consequence, the proportion of disclosed reserves in total equity.

The higher the value of this ratio, the more the price which an investor must
pay for a share in the equity of the firm. For existing stockholders, increase in this
ratio means (unrealized) improvement in the value of the share.

Useful Suggestions
Assuming that firms in a particular industry have similar revenue and cost struc-
tures, ratios above or below the average for the industry give clear indications for
chasing the positive or negative developments more carefully and for influencing
these if possible.

Since the market price of the stock is guided by the supply and demand condi-
tions on the stock exchange, it cannot be influenced directly by firms. However,
a firm can indirectly influence the positive development of the stock prices through
a transparent and open information policy. All measures which help a firm in earn-
ing decent distributable profits, will have a positive impact on the market price of
the stock. For example, earnings could be improved through measures which relate
to the price and/or volume strategy on the sales side or through better organization
of the input factors on the operational side.

If the market-to-book ratio is lower than average for the branch, it means that
the stock is undervalued. It could also mean that something is fundamentally
wrong in the company. The ratio also reveals whether one is paying too much for
what would be left if the company were to go bankrupt immediately.

A change in market-to-book ratio could be triggered by a disproportionate in-
crease or decrease in the market price per share (as numerator) and book value per
share (as denominator). For further details and systematic explanations on this, refer
to the information in Appendix I.
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Related Ratios/Additional Notes
Price-to-Book Ratio (or P/B ratio, as it is commonly called) is another synonym for
this ratio.

2.10.2 Stock Yield

Analytical Question
How rewarding is the investment in a particular stock?

Definition

TRS1 = D1 +
P1 −P0
P0

� �
· 100

Where:
TRS = Total Return on Stock after period 

D = Dividend received during period 

P = Price at the end of period  (or sale price)
P = Price at the beginning of the period  (or purchase price)

For the sake of simplicity, the tax aspect has been kept out. The appropriate after-
tax value depends upon the tax regulations in the relevant country, and the individ-
ual circumstances of the taxpayer.

This ratio is expressed as a percentage.

Calculation/Derivation
The data for this ratio can be derived from the published information on the stock
exchange, where the stock is traded.

Interpretation and Typical Range
The Stock Yield shows the total return on investment. It is a major information tool
for companies vis-à-vis their shareholders, potential institutional investors, private
investors and financial analysts. As a relative measure, it demonstrates the appreci-
ation of value which an investor achieves by holding the shares of a company for
a particular period (for example, one year). However, this ratio does not explicitly
take into account the risk undertaken by the investor.

A benchmarking of this ratio depends upon the individual aspiration level of
the investor. Possible orientation for a benchmark could come from, for example,
the average stock yield in a particular industrial sector, the risk-free rate of return
(like on fixed-interest securities), or an individual’s risk-benefit attitude. In general,
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the adequacy of the calculated yield depends upon whether the investor is compen-
sated for the risk assumed, or not.

Useful Suggestions
Typical reasons for a falling stock yield could be:
– The dividend is lowered or omitted by the company.
– The stock price is dropping or has dropped below the strike price.

In addition to conducting its business effectively so as to generate distributable
profits, it is important to provide a more transparent picture of the financial and
operational position of the company through an open investor relations policy. As
a consequence, the enterprise could stimulate investors’ interest, which would re-
flect itself in the rising price of the stock.

Related Ratios/Additional Notes
Two other common names for this ratio are: Stock Return and Total Return on
Common Stock. The related ratios are: Dividend Yield, Price-Earnings Ratio and
Price-to-Cash Flow Ratio.

The Stock Yield is used mostly with reference to past data. It is a calculated
number and has a notional value. A real capital gain or loss arises only sell his
shares. When calculating the ratio during the year, the factor X/360 could be used
to develop a comparable number out of the annual ratio.

It is relevant to note that the end-of-the-period ratio does not give any informa-
tion about the positive or negative trends or interim changes during the year.

The ratio, often labelled as “performance”, serves as a benchmark for compar-
ing the performance of investment managers. However, the ratio does not explicitly
take into account the risk undertaken.

2.10.3 Dividend Yield

Analytical Question
What is the cash return on investments on the stocks of a company?

Definition

Dividends per Share ⋅ 

Market Price per Share

This ratio is expressed as a percentage.
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Calculation/Derivation
The amount of dividends per share can be taken from annual reports (prepared ac-
cording to IFRS/IAS). For potential stock investors, the relevant market price is the
current stock price. For existing stockholders, the original stock price at the time of
purchase should be taken.

Interpretation and Typical Range
The Dividend Yield ratio is calculated when analysing the return on stock invest-
ment. It shows the relationship between distributable dividends or paid dividends
and the stock price.

For investors, the information about dividend yield provides an important clue
comparing various investment opportunities, and constitutes a major component
for analysing annual financial statements. However, the dividend yield ratio
ignores the impact of stock price fluctuations (i.e., capital gain or loss) and there-
fore, indicates only the cash flow related performance for the investment.

The estimation or evaluation of this ratio, similar to Stock Yield, depends upon
the individual aspiration level of the investor. For example, a possible orientation
for a benchmark could come from the average stock yield in a particular industrial
sector, the risk-free rate of return (like on fixed-interest securities), or an individu-
al’s risk-benefit attitude.

Useful Suggestions
A change in dividend yield ratio could be triggered by a disproportionate increase or
decrease in the dividends (in numerator) or stock prices (in denominator). For further
details and systematic explanations on this, refer to the information in Appendix I.

Since the market price of the stock is guided by the supply and demand conditions
on the stock exchange, it cannot be directly influenced by the enterprises. However,
a firm can indirectly influence the positive development of the stock prices through
a transparent and open information policy. All measures, which help a firm in earning
decent distributable profits will have a positive impact on the market price of the stock.

For example, earnings could be improved through measures which relate to the
price and/or volume strategy on the sales side, or through better organization of
the input factors on the operational side. Any decision to reduce the retained earn-
ings component of net income can also help in increasing the distributable profits
in the form of dividends.

Related Ratios/Additional Notes
The related ratios are: Stock Yield, Dividend Rate Ratio (where the denominator is
the nominal price and not the market price), Price-Earnings Ratio, and Price-to-
Cash Flow Ratio.
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2.10.4 Price-Earnings Ratio (P/E Ratio)

Analytical Question
Is a share worth the money? Or, by how many times, the earning per share is rolled
over in the stock price?

Definition

Stock Price per Share

Earnings per Share (EPS)

This ratio is expressed as a multiple. For example, if a company’s earnings per
share over the last 12 months were €1.95, and its stock is currently trading at €43
a share, the price-earnings ratio for the stock would be 22.05 (i.e., €43/€1.95).

Calculation/Derivation
The information about stock prices is available from stock exchange sources. The
data about earnings per share can be computed from annual reports by dividing the
net income by the average number of total shares in a period.

Because of various alternatives, available for preparing the annual financial
statements, it is important to make various adjustments in the earnings per share of
companies, in order to ensure the comparability of numbers.

Interpretation and Typical Range
The Price-Earnings Ratio is a measure of relative value. The higher the ratio between
stock price and earnings per share, the more expensive the stock. Accordingly, the
lower the yield on the stock, the longer the period in which the stock price (assuming
constant earnings per share over time) would take to amortize. Conversely, the lower
the ratio between stock price and earnings per share, the cheaper the stock.
Accordingly, the higher the yield on the stock, the shorter the period in which the
stock price (again under the assumption of constant earnings per share over time)
would take to amortize.

Mostly, a high price-earnings ratio suggests that investors are expecting higher
earnings growth in the future when compared to companies with a lower price-
earnings ratio. It is more useful to compare the price-earnings ratios of one company
to other companies in the same industry, to the market in general, or against the com-
pany’s own historical price-earnings ratio. For example, it would not be useful to com-
pare the price-earnings ratio of a technology company (high P/E) with a utility
company (low P/E), as each industry has very different growth prospects.

In general, there is no such thing as a target price-earnings ratio. For orientation
and assessment purposes, it is advisable to take the price-earnings ratio of competi-
tors within the same branch, or listed (inter)national enterprises as a benchmark.
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Useful Suggestions
A change in the price-earnings ratio could be triggered by a disproportionate in-
crease or decrease in the stock prices (as numerator) and earnings per share (as de-
nominator). For further details and systematic explanations on this, refer to the
information in Appendix I.

Since the market price of the stock is guided by the supply and demand condi-
tions on the stock exchange, it cannot be directly influenced by the enterprises.
However, a firm can indirectly influence the positive development of the stock prices
through a transparent and open information policy. All measures, which help a firm
in earning decent distributable profits will have a positive impact on the market price
of the stock. For example, earnings could be improved through measures which re-
late to the price and/or volume strategy on the sales side, or through better organiza-
tion of the input factors on the operational side.

The reasons for an increase of the price-earnings ratio could be:
– Change in numerator: Increase in the stock price through positive news, di-

rectly from the enterprise and/or improved assessment of the enterprise’s per-
formance by financial analysts. The announcement of a dividend increase is
usually reflected in the stock price.

– Change in Denominator: The enterprise is planning a stock repurchase and,
through this action, reduces the base value.

For a fall in the price-earnings ratio, one could anticipate contrary reasons.

Related Ratios/Additional Notes
The Price-Earnings Ratio is often mentioned as P/E Ratio or PER.

A related ratio is the Price-to-Cash Flow Ratio. This ratio is very similar to the
price-earnings ratio, except that the cash flow is less influenced by balance sheet
and valuation-related choices than by earnings. Cash flow is often treated as an in-
dicator of the earnings and self-financing capacity of a firm.

2.10.5 Price-To-Cash Flow Ratio

Analytical Question
Is a share worth the money, based primarily on the criteria of the self-financing
capacity of a firm? Or, by how many times, the cash flow per share is rolled over in the
stock price?

Definition

Stock Price per Share

Cash Flow per Share
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This ratio is expressed as a multiple.

Calculation/Derivation
The information about stock prices is available from stock exchange sources. The
internal data about cash flow per share should be available from the accounting
department of the enterprise. For external parties, it can be computed from an-
nual reports, by dividing the Net Cash Flow by the average number of total shares
in a period.

Since there are so many variants of cash flow terminology, it is necessary to
have a common definition for comparison purposes. It is a matter of choosing
a definition for cash flow, which reflects as closely as possible the sustained earn-
ings of the enterprise. The best cash flow indicator for the earnings of the enter-
prise, is the net cash provided by operating activities.

Interpretation and Typical Range
The Price-To-Cash Flow Ratio provides, in a special way, a relative measure of
the value of a stock vis-à-vis its cash flow. The higher the ratio, between stock
price and cash flow per share, the more expensive the stock. Accordingly, the
lower the yield on the stock, the longer the period in which the stock price takes
for recovery (assuming constant cash flow per share over time). Conversely, the
lower the ratio between stock price and cash flow per share, the cheaper the
stock. In either case, however, we notice that cash flow is utilized for financing
various business activities. Therefore, the numerical value of this ratio is primar-
ily notional.

From the expectations perspective, the Price-To-Cash Flow Ratio is a measure
of the market’s expectation of a firm’s future financial health. Since this measure
deals with cash flow, the effects of depreciation and other non-cash factors are
removed. Since accounting laws on depreciation vary across jurisdictions, this
ratio can allow investors to compare foreign companies from the same industry
with greater ease.

In general, there is no such thing as a target Price-To-Cash Flow Ratio. For ori-
entation and comparison purposes, it is advisable to take the Price-to-Cash Flow
Ratio of competitors within the same branch, or listed (inter)national enterprises as
a benchmark.

Useful Suggestions
A change in Price-To-Cash Flow Ratio could be triggered by a disproportionate in-
crease or decrease in stock prices (as numerator) and cash flow (as denominator).
For further details and systematic explanations on this, refer to the information in
Appendix I.
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The reasons for an increase in the Price-To-Cash Flow Ratio could be:
– Change in numerator: Increase in the stock price through positive news directly

from the enterprise and/or improved assessment of the enterprise’s perfor-
mance by financial analysts.

– Change in denominator: The enterprise is in a highly competitive business area,
with increasing price competition, and, thus, could maintain its sustainable
cash flow only at a lower level. In such a case, the base for the stock price
would be lowered though a particular stock which becomes less attractive (or
more expensive) for the potential investor and may not be in the interest of
a growth-oriented enterprise.

Since the market price of the stock is guided by supply and demand conditions on
the stock exchange, it cannot be influenced directly by the enterprises. However,
a firm can indirectly influence the positive development of the stock prices through
a transparent and open information policy. All measures which help a firm generat-
ing higher sustainable cash flows will have a positive impact on the market price of
the stock.

Related Ratios/Additional Notes
A related ratio is Price-to-Free Cash Flow Ratio. It compares a firm's market price to
its level of annual free cash flow which reduces operating cash flow by capital
expenditure.

This ratio is very similar to the Price-Earnings Ratio, except that cash flow is less
influenced by balance sheet and valuation-related choices than by earnings. Cash flow
is often treated as an indicator of the earnings and self-financing capacities of a firm.

2.10.6 Cash Flow per Share

Analytical Question
How much (free) cash per share does a firm generate during a particular period (for
example, in a year)? What is the cash or self-financing capacity per share?

Definition

(Free) Cash Flow

Number of Shares Outstanding

The ratio is stated in absolute currency units per share (for example, € per share).

Calculation/Derivation
The Cash Flow per Share is determined by dividing the total (free) cash flow by the
total number of shares outstanding. The data needed to calculate the cash flow per
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share for the past is derived from the corporate reports, based on annual financial
statements. For calculating the expected value of this ratio, the financial analysts
have to depend on annual financial statements.

Interpretation and Typical Range
Cash flow is the sum of net cash flow from operating activities, net cash flow from
investing activities and net cash flow from financing activities. Free cash flow is the
residual net cash from operating activities, after planned expenditure for replace-
ment investment has been considered.

From the absolute size of cash flow and its growth over time, one can draw con-
clusions about the self-financing capacity of the firm. If cash flow is calculated per
share, it can help in making inter-company comparisons; particularly amongst
(inter)national firms in the same branch.

Useful Suggestions
A change in Cash Flow per Share could be triggered by a disproportionate increase
or decrease in the (free) cash flow in the numerator, and number of outstanding
shares in the denominator. For further details and systematic explanations on this,
refer to the information in Appendix I.

Cash flow, as a sales-related measure, shows very clearly the self-financing ca-
pacity of the enterprise through its main business. In order to influence this finan-
cial indicator, on the inflow (i.e., sales) side, cash flow can be improved by a better
price or volume strategy. On the outflow (i.e., expense) side, cash flow can be im-
proved by more efficient use of the factors of production.

If a company has issued fresh capital during the period under consideration,
leading to an increase in the number of outstanding shares, the average number of
shares should be taken as the denominator.

Related Ratios/Additional Notes
The Cash Flow per Share serves as the basis for the calculation of a similar
ratio called “Price-To-Cash Flow Ratio”. This ratio is used for analysing the
developments in the financial power of a company, and also for making inter-
enterprise comparisons. By comparison with the Price-Earnings Ratio, cash flow
per share and price to cash flow ratios are less influenced by balance sheet re-
lated policies.

When (free) cash flow per share is divided by the market price per share, it is
called (free) cash flow yield. The lower the ratio, the less attractive is the firm and
vice-versa. The logic is that investors would like to pay as little as possible for as
much earnings as possible.

In some countries, the opposite of cash flow yield is very popular. It is termed
as “Price-To-Cash Flow Ratio”.

132 2 Financial Perspective

 EBSCOhost - printed on 2/8/2023 11:04 AM via . All use subject to https://www.ebsco.com/terms-of-use



2.11 Capital Budgeting Tests

2.11.1 Payback Period

Analytical Question
What is the length of time for recovering the cost of investment in a project?

Definition

Acquisition Cost

Average Cash Inflow per Period

This ratio is expressed in units of time (i.e., in years/months/weeks). The unit of
time could as well be in fractions. For example, if a project costs €100,000 and is
expected to return €40,000 annually, the payback period would be 2.5 years.

Calculation/Derivation
The data for this ratio should be recorded in the form of cash inflows and outflows
and could be derived from the firm’s investment and financial plans. The data
could also be derived from a project accounting system, which is established for
project management purposes. In practice and for the sake of simplicity, the pay-
back period is calculated with the help of projected sales and costs, or with pro-
jected cash inflows and outflows.

Interpretation and Typical Range
In addition to the measures for the economic profitability of the planned investment
in absolute and relative terms (for example, profit contribution or return on invest-
ment), the Payback Period covers a special risk-factor (i.e. time), which should be
used as supplementary information to other performance measures.

The time needed for recovery of the cost of investment is, arithmetically, the
point of time, when the sum of all cash inflows exceeds all cash outflows.

The calculation of the Payback Period is based on the fact that, the farther we
plan into the future, the more difficult the planning process and, as a consequence,
the higher the risk associated with the recovery of the invested amount. Payback
Period, which is primarily a time based ratio, offers only a rough assessment of
a project’s quality.

Unlike other methods used in capital budgeting, the Payback Period does not
explicitly consider the time value of money; only the average cash inflow per period
is considered in this ratio. Ignoring the time value of money can lead to serious dis-
tortions in results, and could lead to wrong decisions by the management.
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A generally applicable payback period target cannot be determined. As orienta-
tion, the payback period should not exceed the product life-cycle or the technical
(or economic) life of a machine.

Useful Suggestions
Since the Payback Period method does not consider the changes in periodic cash
inflows and the time of their occurrence, it should only be used for evaluating
short-term investment projects, such as investment for plant updating etc.

Related Ratios/Additional Notes
The ratio is also known as Pay-off Time, Pay-out Period.

The main problem with the payback period method is that it ignores the time
value of money. Furthermore, it ignores all the benefits that occur after the payback
period. Another method, which removes these two problems, is the Discounted
Cash Flow Method. It estimates the period, using an appropriate discount rate, and
changes in the periodic cash inflows which are needed to recover the capital in-
vested in a project.

2.11.2 Time Adjusted or Discounted Payback Period

Analytical Question
What is the length of time for recovering the cost of investment in a project, along
with an appropriate yield towards the required rate of return? When does the net
present value arrive at zero for the first time?

Definition

A0 =
Xw
t= 1

et − atð Þ · 1+ ið Þ− t =0

Where:
A = Net Present Value
t = Time Period
w = Total number of periods under consideration
et = Receipts in period t
at = Payments in period t
i = Interest Rate

This ratio is expressed in units of time (i.e., in years/months/weeks). The unit of
time could as well be in fractions.
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Calculation/Derivation
The data for this ratio should be recorded in the form of cash inflows and outflows
and could be derived from the firm’s investment and financial plan.

Interpretation and Typical Range
In addition to measures for the economic profitability of the planned investment, in
absolute and relative terms (for example, profit contribution or return on invest-
ment), the Time Adjusted Payback Period covers a special risk-factor (i.e. time),
which should be used as supplementary to other performance measures.

The time needed for recovery of the cost of investment is, arithmetically, the point
of time when the net present value of the investment reaches zero for the first time.

The calculation of the Time Adjusted Payback Period is based on the fact that,
the farther we plan into the future, the more difficult the planning process and, as
a consequence, the higher the risk associated with the recovery of the invested
amount. Payback period, which is primarily a time based ratio, offers only a rough
assessment of a project’s quality.

Unlike other methods for capital budgeting, the payback period does not ex-
plicitly consider the time value of money; only the average cash inflow per period is
considered in this ratio. Ignoring the time value of money can lead to serious distor-
tions in results, and can lead to wrong decisions by the management.

A generally applicable payback period target cannot be determined. As orienta-
tion, the payback period should not exceed the product’s life-cycle or the technical
(or economic) life of a machine.

Useful Suggestions
In the framework for capital budgeting or investment-controlling, the plausibility of
the data provided by the project-initiator or leader should be carefully checked. In
addition to providing methodical support towards planning and preparation of in-
vestment application, one should also collect regular data about the progress of the
approved projects. Such information is useful for timely identification of serious var-
iances and for corrective actions. Once the project is complete, the final costing of the
project should be calculated in order to derive useful lessons for future projects.

Through systematic and targeted sensitivity analysis, the critical contribution
of input factors towards project profitability and towards improving the target pay-
back period should be analysed.

Related Ratios/Additional Notes
The ratio is not synonymous with Pay-off Time or Pay-out Period.

In practice, the static payback period is a related measure which is still very
often used “as a rule of thumb” for investment decisions. The static payback period
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delivers the length of time needed for recovering the cost of investment in a project,
without considering the time value of money.

The main problem with the payback period method is that it ignores all the ben-
efits (positive or negative) that occur after the payback period. The inclusion of the
residual or salvage value of a project can make a huge difference in the selection of
profitable projects; it could even change the ranking of economically preferred
projects.

2.11.3 Net Present Value

Analytical Question
To what extent can an investment project be considered as financially profitable or
beneficial? Or what is the monetary “value-added”, generated by the investment
project when viewed from today’s perspective?

Definition

A0 =
Xw
t= 1

et − atð Þ · 1+ ið Þ− t

Where:

A = Net Present Value
t = Time Period
w = Total number of periods under consideration
et = Receipts in period t
at = Payments in period t
i = Interest Rate

The KPI is measured in monetary units (e.g., in €).

Calculation/Derivation
The data for this KPI relates to the cash inflows and outflows. It can be derived
from corporate investment and financial plans as well as from a separate project
capital-budgeting plan, if available.

Interpretation and Typical Range
The KPI “Net Present Value” (NPV) represents the central financial parameter in
capital budgeting and investment controlling. In the context of dynamic capital
budgeting decision, this KPI is the most important decision criterion for the so-
called “Discounted Cash Flow (DCF)” and is also known as the DCF method.

The NPV is calculated as the difference between the present value of the future
cash inflows to be expected over the entire duration of an investment project, and
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(the present value of) the investment-related cash outflows at the time the project
starts. The economic value of an investment project is, therefore, assessed by dis-
counting the future cash flows over time.

A NPV of zero implies that, based on the underlying assumptions regarding the
amount and timing of cash flows on the one hand, and the investor’s required rate
of return on the other hand, the investor recovers the invested capital along with
the interest at the required rate of return. Accordingly, a positive NPV means that
a project is worth more than it costs. So, if a firm is making investment in such
a project, it is making its shareholders better off. If the required rate of return cho-
sen for discounting the cash flows corresponds to the profitability of a comparable
investment (with a similar risk profile), the amount of positive NPV of the invest-
ment project in question would have to be interpreted as the absolute monetary
benefit of this alternative.

The quality of the economic significance of the NPV is essentially determined
by the extent to which the methodological requirements (e.g., with regard to com-
parable maturities and accountability of cash flows, etc.) are met in practice, and
inaccuracies in forecasting the cash flows (risks and opportunities) avoided.

It is not possible to determine a concrete general target for a positive NPV. In prin-
ciple however, the following applies for alternative evaluation with otherwise compara-
ble boundary conditions: the higher the NPV, the better the project. However, the NPV
is ultimately strongly influenced by the scope of the respective project and risk-reward
profile of the expected cash flows. Above all, the NPV depends on the type of invest-
ment project: In the case of cost-cutting and streamlining projects, it is to be assumed
at an early stage that cash inflows will remain more or less constant. Meanwhile, in the
case of innovative investments, the desired noticeable cash flows can only be expected
after the introduction phase, with correspondingly high growth rates.

Useful Suggestions
In addition to a proper collection/computation of the capital-budgeting data, the
main emphasis should be on the transparency of the input data, and a decent inter-
pretation of the results. This includes checking the plausibility of the cash flows
mentioned in the investment application, particularly the amount, the time of their
probable occurrence, and the choice of the required rate of return for discounting
the cash flows.

It is a good practice to conduct capital budgeting with so-called “scenario anal-
ysis”. Thus, one should consider the possible deviations from “safe” and single-
value expectations (“normal values” of a so-called base case) into their positive
forms and opportunities (“optimistic values” of a so-called best case) and their neg-
ative forms as risks (“pessimistic values” of a so-called worst case) on the basis of
arguments. Likewise, possible variants of different required rates of returns, and
their consequences for the NPV results, must also be examined. Similarly, evalua-
tions with the inclusion of so-called “critical values” for certain critical parameters

2.11 Capital Budgeting Tests 137

 EBSCOhost - printed on 2/8/2023 11:04 AM via . All use subject to https://www.ebsco.com/terms-of-use



(such as cost-optimization, exchange rate changes, etc.) applied individually and/
or in combination, as well as the use of sensitivity analysis, are typical measures to
achieve meaningful results. In addition, dynamic amortization KPIs, such as (dis-
counted) Payback Period can also be used.

Related Ratios/Additional Notes
Common synonyms are: Present Value; DCF (Discounted Cash Flow).

In addition to the central key figure “NPV”, the “Discounted Payback Period”,
which determines the end of the period that is (probably) required to reach a NPV
of zero and the “NPV Index”, which is a special Profitability Index that relates the
NPV to invested capital, are other KPIs of significance in measuring the riskiness of
projects.

2.11.4 Profitability Index

Analytical Question
What is the profitability of an intended investment? What is the ratio of net present
value to required investment?

Definition

Net Present Value

Required Initial Investment

This KPI is measured in multiples or in fractional values. Alternatively, if you multi-
ply the formula by 100, the result can be expressed as a percentage as well.

Calculation/Derivation
The data can be derived from corporate investment and financial plans as well as
from a separate project capital-budgeting plan, if available.

Interpretation and Typical Range
In the context of capital budgeting and investment controlling, the key figure “prof-
itability index” is a special type of profitability indicator in the form of a relative
measure. It supplements the well-known absolute performance indicator, net pres-
ent value (henceforth NPV).

For the “profitability index”, the NPV of the project under consideration is de-
termined using the discounted cash flow method, and then the calculated NPV is
related to the required capital expenditure in the form of the initial investment.
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This shows the NPV of the discounted cash flows in relation to the required invest-
ment outlay on the start date.

The project profitability for various investment alternatives, expressed in in-
dexed multiples, provides a ranking of projects, even when the company uses no
hard capital rationing, i.e. the company has no limits on capital available for invest-
ment per period.

The formal and substantive conditions related to the derivation of NPV (see the
detailed information – including the spectrum of useful guidelines – in KPI
No. 2.11.3) are equally applicable to the profitability index.

It is not possible to determine a concrete general target for profitability index.
In principle however, the following applies for evaluating alternatives with other-
wise comparable boundary conditions: the higher the profitability index, the better
the project.

Useful Suggestions
The idea of putting NPV as an absolute value in relation to the investment volume
for the key figure “profitability index” shows, for example, that at a comparable
level of the NPV, the respective lower capital requirement becomes a decisive factor
for the assessment of the economic ranking of several projects. In business life,
however, it may be necessary that a required replacement investment with a com-
paratively lower profitability index has a higher priority than normal projects. After
such an investment is made, rest of the available capital can be invested on the
basis of the corresponding ranking of the profitable “desired” projects.

Changes in this relative ratio can be achieved by disproportionate increase or
decrease in the related NPV (in the numerator) and invested funds (in the denomi-
nator). For further details and systematic explanations on this, refer to the informa-
tion in Appendix I.

The price and quantity related influences on the cash inflows/outflows and
their temporal allocation are to be checked as plan values for their plausibility in
the same way as the expected amount of the initial investment. With suitable sensi-
tivity analyses, conceivable “range of expectations” can be disclosed. On the other
hand, the assumption of a limited investment budget must also be examined with a
view to achieve a certain degree of flexibility. This can help to implement additional
financially attractive projects or rather launch these in stages or start with a delay
in a manageable framework.

Related Ratios/Additional Notes
In addition to the central key figure “NPV” as risk measures, especially the
“Discounted Payback Period” and the “Cash Flow at Risk” are of business signifi-
cance in the method network of dynamic investment calculation.
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2.12 Finance-related Ecological Indicators

2.12.1 Resource Efficiency

Analytical Question
How large is the yield, on an ecologically significant resource-input in a company,
measured in quantity units, in terms of a given economic output, measured in mon-
etary units?

Definition
The inclusion of the term “efficiency” as part of any KPI’s name is not uniform in
literature and practice: the comparison of two quantity units is basically a (techni-
cal) productivity, but it is often synonymously called efficiency. The specific expres-
sion of the first part of the name of an individual efficiency KPI is usually based on
the input resource (e.g. energy or material efficiency).

Monetary Value of the Output (measured in Revenue or Yield)

Amount of the Ecological Input (measured in Quantity Units)

The input quantity is usually measured in units, length, area and volume units,
weight/mass, other physical size and time-space units.

Depending on the examined relation, the respective dimensions result in the
ratio of a value unit (numerator) and a quantity unit (denominator), in terms of eco-
nomic efficiency, e.g. “€/m3 water” or “€/kwh”.

Calculation/Derivation
The prerequisite for obtaining the required data for these resource-oriented KPI
types is the existence of an appropriate and detailed, computer-based corporate
Environmental Information System (EIS). The prime tasks of an EIS, in the con-
text, includes the collection, processing and preparation of ecologically relevant
data, especially for:
– the quantity- and value-based collection (e.g. resource consumption and emis-

sions quantity),
– the documentation for external reporting obligations (required by laws, direc-

tives, etc.),
– the creation of meaningful KPIs in order to present complex interrelationships

in a condensed manner, and to enable,
– the comparison of facts and developments over time within the company, as

well as externally.
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Interpretation and Typical Range
Since business processes are characteristically distinguished by the combina-
tion of several production factors which are measured in different dimensions
and usually create more than one product and/or service type, only uni-
dimensional, so-called partial resource efficiencies, can be determined and
interpreted.

Quotient formations or ratios implicitly assume a causal relationship that is
often assumed to be proportional, but does not always have to be. For example,
if a part of energy input consists of a (fixed) base-load and another part is vari-
able and production-quantity-dependent, the determination of energy efficiency
could possibly lead to a distorting proportional treatment of the fixed resource
input.

An economically meaningful interpretation on the desirable targets can, there-
fore, only be achieved by an in-house and/or inter-plant multi-period comparison
over time (eventually, involving further partial efficiencies). In the case of interna-
tionally oriented comparisons, any interim changes in foreign exchange rates
should also be taken into account, if value measures are involved.

Useful Suggestions
Every measure of efficiency is based on the principle of productivity and/or profit-
ability. In terms of sustainability and the careful use of scarce resources, the sys-
tematic measurement of efficiency over time forms an important element in the
continuous process optimization, e.g. to gradually reduce fresh water consumption
for cooling purposes.

However, as the factors of production are often substitutable, the intended in-
crease in a fractional efficiency does not necessarily imply an improvement in the
overall efficiency, particularly, if the increase in efficiency of one factor results in
increased use of another factor of production.

A change in this ratio could be triggered by a disproportionate increase or de-
crease in the chosen output measure (in numerator) and resource-category as input
measure (in denominator). For further details and systematic explanations on this,
refer to the information in Appendix I.

Related Ratios/Additional Notes
The above-mentioned definition of resource efficiency is focused on the sense of an
“economic” efficiency. Often these terms are combined with an input prefix, such
as “material efficiency” or “energy efficiency” etc.

The reciprocal of “resource efficiency”, the same state of affairs represented by
the exchanged numerator and denominator, is called “resource coefficient”.
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2.12.2 Sustainable Value

Analytical Question
How much is the sustainable value17 of a firm expressed in terms of monetary units?
How much is the resource-efficiency of a firm in relation to a representative compara-
ble object? How big is the sustainable value (comparable with a benchmark), which
is created (or destroyed) by a firm through its deployment of a particular bundle of
economic, ecological and social resources?

Definition

Sum Total of Resource Value Added

Number of Incorporated Resources (Indicators)

The ratio “Sustainable Value” is expressed in monetary units (for example, in €).

Calculation/Derivation
In order to obtain the required internal data for this ratio, a perquisite is the exis-
tence of an appropriate and detailed (computer based) operative-environment infor-
mation system. For external analysts, access to the cumulative data of the whole
firm is needed to compute this ratio. This kind of cumulative data could be based
on an informative sustainability report.

To determine a particular benchmark, the data could be obtained from macro-
economic statistics. If the data is required for a specific comparable group, it could
be taken from appropriate data banks (such as branch-specific statistics).

The mathematical derivation of sustainability value, in terms of the above defi-
nition, can be explained with the following steps (a parallel example should help in
easily understanding this):

Step 1:
Selecting the earnings-indicator and measuring its size during the period
under consideration:
At the firm’s level, the earnings-indicator could be the “net value added”. For easy ac-
cess of data, “EBIT plus labour costs” could be taken. To find a comparable object
(benchmark) as an earnings-indicator, for example, “macroeconomic net value added”
in the form of Gross Domestic Product (GDP) after depreciation of fixed assets could be
used.

17 For a detailed description of this ratio refer, among others, to Figge and Hahn et al. (2007) –
http://www.new-projekt.de/downloads/newstudielangversion.pdf, downloaded on 9.9.2009
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Step 2:
Selecting the types of resources (Indicators) and measuring their quantity
during the period under consideration, both for the firm and the benchmark:
In the basic model, (proposed by Figge and Hahn18) the chosen 10 economic, eco-
logical and social indicators are: capital employed, carbon dioxide emissions, nitro-
gen oxide emissions, sulphur oxide emissions, emissions of light volatile organic
compounds (so-called VOC-emissions), water consumption, waste generation, dust
emissions, number of jobs and number of reportable accidents.

Step 3:
Computing the individual resource efficiencies separately for the firm (F) and
for the Benchmark (B): This is based on the following formula:

Value of the Earnings-Indicator

Resource Quantity

As an example, the resource efficiency of a firm (F) with an earnings-indicator of
800 € and resource quantity of 20 tons, is equal to (800 €/20 tons) 40 € per ton.
Similarly, resource efficiency for a benchmark (B), with an earnings-indicator of
30,000 € and resource quantity of 1,000 tons, is equal to (30,000/1,000) 30 € per ton.

Step 4:
Computing, for each resource, the achieved resource specific earnings, sepa-
rately for the firm and the benchmark, on the basis of firm’s resource
quantity:
Resource Efficiency (F) · Resource Quantity (F) = Resource Specific Earnings (F)
(for the firm, it is 800 € = 40 € per ton · 20 tons)
Resource Efficiency (B) · Resource Quantity (F) = Resource Specific Earnings (B)
(for the benchmark, it is 600 € = 30 € per ton · 20 tons)

Step 5:
Computing the resource value added, respectively for each of the incorpo-
rated indicators for the firm:
This means an arithmetical comparison of the firm’s achieved Specific Resource
Earnings should be carried out for each resource with the Specific Resource
Earnings of the benchmark (the opportunity cost):

Resource Value Added = Resource – Resource
Specific Earnings (F) Specific Earnings (B)

18 Figge/Hahn (2007)
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Step 6:
Computing the ratio “Sustainable Value” as the arithmetical average for all
the resource value added for the firm:
(as shown in the above definition).

Interpretation and Typical Range
The ratio “Sustainable Value” allows assessment of the sustainable performance of
a particular firm in terms of a single monetary value. It makes use of the “time-tested”
principle of opportunity cost: The “price” of a particular unit of economic, ecological
or social resource is determined by the lost output value of an alternative use of the
same resource.

The “Sustainable Value” is achieved by a firm if it is able to use the resources
more efficiently than the benchmark. This is arithmetically reflected in the resultant
value of step 6. Thus, the ratio contributes to a higher transparency and compara-
bility for sustainability performance. This helps in reviewing the operational origins
and causes of differences in sustainability performance.

The sustainability value concept allows an integrated monetary “triple-bottom-
line-value” for firms. The social and ecological aspects can be measured in the
same way, which has been common for the use of economic capital for many years
now. Instead of a single target of high return on capital (ROI), the firms and its
stakeholders can now aim at a high sustainable efficiency, measure it comprehen-
sively and influence it through various remedial measures.

In general, it is not possible to mention any desirable target for sustainable
value and no concrete number can be given which would be operationally justifi-
able. As an orientation, one should set the general goal of improving the resource
efficiency. The firm could make comparisons between budgeted and realized levels
of resource efficiency. The branch-specific averages or “best-practice examples”
could also be used as desired targets.

It is important to note that, because of the continuously changing methods of data
recording and collection, as well as because of intermittent purchase/sales for some
parts of the firm, the number presented by a firm, in its consolidated reports, are not
always comparable.

Useful Suggestions
The ratio “Sustainable Value” delivers a monetary value, which uses the quality of
resource-efficiency in a firm as a measuring-scale for sustainable management.

Assuming that most firms are increasingly guided by the basic performance idea
of conserving natural resources both on the input and output side, there are a large
number of measures, which can be applied for consumption efficiency in resources.
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It is always beneficial to plan, steer and control the flow of resources, such as raw-
materials, energy and water. Analysing and, if needed, changing the flow of these
resources can be a useful exercise. Included in the list of measures are:
– identifying technical or organisational weaknesses;
– initiating improvements for reducing the energy and material flows (if possible

by implementing a circular flow or recycling system);
– developing ideas for improving the emissions, volumes and environmental im-

pact of the production processes; and
– encouraging environmentally-conscious behaviour of employees and rewarding

employees for such behaviour in the framework of a compensation system.

Since most of the emissions have an (increasing) price, a reduction in the volume-
driven emission should, in general, lead to (assuming constant environment protec-
tion costs) a cost reduction.

Related Ratios/Additional Notes
The sustainable value approach, proposed by Figge and Hahn is an open concept.
Beyond the main idea of using the opportunity cost principle for ecological and so-
cial resources (in addition to economic resources), the sustainable value approach
leaves open the following elements in the decision framework:
– selection of earnings indicators;
– type and number of resources (economic, ecological and social) considered;
– weighting of the resource value added which contributes to sustainable value; and
– selection of the benchmarks (for example, national economy, branch, and

other performance target values).

The 10 indicator model described above is, therefore, only one of the variants,
though the most popular one, on sustainable value preposition.

Although it is the first such concept which draws upon the value-based oppor-
tunity costs for sustainability management, some conceptual and methodical prob-
lems cannot be ignored: Usually, capital and/or resource intensive firms/branches
perform poorer in macroeconomic comparison. Sometimes within the same branch,
firms have considerably differing values and this demands further analysis.
Because of a serious shortage of available data, the computation of “sustainable
value” is still confined to individual firms and does not allow for its measuring indi-
vidual products and the whole supply chain in a branch.

In order to compare the “sustainable values” of firms with varying sizes, the
earnings to opportunity cost relationship can be used. This would help create
a relative number.

Thus, in the example mentioned above, the relative “sustainable value” could
be shown as 1.3 (800 € as earnings-value (F)/600 € as opportunity costs), implying
that this firm has generated 30% more value than its benchmark equivalent would
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have generated with the same resources. This shows that the firm is, on average,
30% better than the national economy. In this way, the firms can be compared
with each other in a sustainable value ranking, independent of their size.

2.12.3 Disposal Costs Ratio

Analytical Question
What is the share of disposal costs in the total production costs?

Definition

Disposal Costs per Period

Production Costs per Period

The ratio is expressed as a percentage.

Calculation/Derivation
A prerequisite for obtaining the required data for this ratio is the existence of an
internal and detailed (computerized) cost accounting system. This system should
allow for separate and systematic collection of environment related cost-types and,
when required, should also provide a special cost centre for the purpose. Thus,
a firm may have a cost centre for product-return, for recycling, where a firm might
record its own costs towards product-return or costs arising out of external services
(such as regular product-dismantling).

Because of the lack of extensive standardisation of data, a comparison of these
costs over time may be more useful than comparison across firms.

Interpretation and Typical Range
To review the effects of various business activities, it is important for the firm to
ensure the comprehensiveness and consistency of disposal costs related informa-
tion. This would help the firm to operate more resource-efficiently on the input
side, and emission efficiently on the output side.

The disposal costs ratio should contribute towards improving the transparency
and relative significance of disposal costs, which arise during the production pro-
cess (for example, costs towards waste disposal, waste-water disposal and exit-air
disposal) or during/at the end of product-consumption process (for example, the
responsibility of the producing firm to take back the spare or worn-out parts and
old products).

As orientation and for comparison purposes, internal benchmarks between vari-
ous units within the firm (such as locations/plants) can be used. The performance
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over time can be analysed with the help of budget-actual comparisons. External
benchmarks could be taken from the branch-specific averages, or best-practice values.

The percentage value of this ratio is dependent on several factors. The typical
range of disposal costs is not only guided by commercial decisions made by the
firms towards resource consumption (such as austerity measures), but is also influ-
enced by regulatory frameworks, which leads to the emergence of disposal costs
through various directives.

Useful Suggestions
On the supposition that firms in the same branch usually have similar production
structures, the ratio values, differing significantly from the averages, are clear can-
didates for serious reviews. This should help in analysing the positive and negative
developments, or consequences, and in manoeuvring them in the context of corpo-
rate goals.

Through careful, systematic and foresighted management, a firm can use a life
cycle assessment approach, where alternative materials and supplies are analysed
for their environmental impact from raw-material extraction to consumption and
final recycling or disposal. Through environmental targets, a firm can develop spec-
ifications towards material consumption efficiency, recycling capability, energy
saving, emission standards and noise-reduction.

Thus, an optimal recycling concept begins with the design and conceptual
phase of new products. In many situations, the producer has to develop and oper-
ate a network for the taking back of spare and worn-out parts, consumed materials
(such as used oil), as well as old products and disposal of these materials.

A firm can reduce disposal costs by managing the wastewater and waste mate-
rials carefully. Sometimes, these costs can be reduced by treating the wastewater
for reuse in production. All efforts at reducing the quantity of waste materials and
waste water on the one hand, and at avoiding the use of dangerous materials
(which are expensive to dispose of) on the other hand, can provide positive meas-
ures in this direction.

In the framework of sustainability management, a firm can develop various
strategic and operative initiatives which can contribute towards managing disposal
costs.

Related Ratios/Additional Notes
Related ratios, which have similar goals, are Recycling Quota, Rejection Ratio,
Disposal Costs per Unit of Output, and Non-Conformity Costs Ratio.

The so-called “Demolition Costs”, which involve dismantling of machines and
demolition of buildings, are usually not included in disposal costs. This is because
of the infrequent nature of such costs, related to dismantling and demolition.
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3 Customer Perspective

3.1 Customer Relationship Management (CRM)

3.1.1 Customer Acquisition Rate

Analytical Question
By what percentage did the number of customers increase in a period? How big is
the proportionate addition of new customers in relation to the sum total of all the
existing customers?

Definition

Number of New Customers Added in a Period ⋅ 

Total Customers at the Start of a Period

The period-oriented (such as annual or quarterly) customer acquisition rate is cal-
culated in percentage terms.

Calculation/Derivation
The required data for this quotient is derived from the information system (which is
upstream of external accounting) of marketing, sales, or distribution departments
(statistics, customer and order database). In this context, the criteria for treating
a customer as “new customers” should be carefully considered. For example, what
should be the time gap between the last and the latest order from this customer to
call him/her “new”?

Interpretation and Typical Range
The Customer Acquisition Rate belongs to the category of customer relationship
management (CRM). More precisely, it is related to the third “R” of relationship
marketing (the first R is the recruitment/acquisition; the second R is retention and
the third R is recovery/win-back). It shows the results of marketing efforts of the
firm towards acquiring new customers with reference to the existing client-base, in
the period under consideration. Thus, it has its relevance primarily as an early-
warning indicator about the increase in future sales and the related (possible) surge
in income.

To obtain a full view of the situation, it is good to include the mirror image of
the “customer churn rate”. This helps in calculating the net growth or decline in
the customer base. Moreover, general market developments and the performance of
main competitors should also be included in the analysis, in order to find out
whether the firm has above or below-average performance.
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A general target for this ratio is not possible. For benchmarking this ratio and
for orientation purposes, the branch-specific average values or the “best-practice”
value can be taken.

Useful Suggestions
The centre stage for acquiring customers is occupied by all those measures which
help in meeting the first time needs of the customers or which help in offering pref-
erential treatment to entice customers from competitors. Under the assumption that
comparable firms in a particular branch have similar costs and income structure,
any significant change in this ratio, above or below its average, offers clear signals
for careful analysis of positive or negative developments. This also helps to
counter-influence developments in ways commensurate with the firm’s objectives.

Related Ratios/Additional Notes
Two synonyms of the customer acquisition rate are, New Customer Ratio or New
Customer Intensity.

In the formula for customer acquisition rate, the numbers of customers (quan-
tity based variant) could also be substituted or combined with the sales weights
(value based variant). In the value based variant, it is possible to see the volume of
sales associated with new clients. Similarly, the ratio can be adjusted with the re-
duction in the contribution margin or Customer Lifetime Value (CLV).

Sometimes, the ratio is also calculated with the “average” customer base. In
this case, the reference point of analysis includes 50% of customers acquired and
50% of customers lost, and this may “water-down” the results.

3.1.2 Customer Churn Rate

Analytical Question
How much is the attrition of customers as a percentage? How big is the propor-
tionate departure of customers, in relation to the sum total of all the existing
customers?

Definition

Number of Discontinued Customers in a Period ⋅ 

Total Customers at the Start of a Period

The period-oriented (such as annual or quarterly) Customer Churn Rate is calcu-
lated in percentage terms.
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Calculation/Derivation
The required data for this quotient is derived from the information system (which is
upstream of external accounting) of the marketing, sales, or distribution depart-
ments (statistics, customer and order database).

Interpretation and Typical Range
The Customer Churn Rate belongs to the category of customer relationship manage-
ment (CRM). More precisely, it is related to the third “R” of relationship marketing
(the first R is the recruitment/acquisition; the second R is retention and the third
R is recovery/win-back). It shows what percentage of the customer base did not buy
from the firm in the period under consideration. Thus, it has its relevance primarily
as an early-warning indicator concerning the decline in future sales, and the related
downturn in income.

To obtain a full view of the situation, it is good to include the mirror image of
“customer acquisition rate”. This helps to calculate the net growth or decline in the
customer base. Moreover, the general market developments and the performance of
main competitors should also be included in the analysis in order to find out
whether the firm has above or below average performance.

A general target for this ratio is not possible. For benchmarking this ratio and
for orientation purposes, the branch-specific average values or the “best-practice”
value can be taken.

Useful Suggestions
In order to obtain useful information, it is good to initiate an additional analysis
about what led to the departure of customers, over and above the percentage
analysis in certain situations. In this connection, loss of sales or revenues could
also be highlighted. It is important to check whether the “lost” clients belong to
A, B, or C category of customers.

The starting point for analysing the churn rate relates to determining the rea-
sons for the “departure” of customers, who may have:
– Some concrete dissatisfaction about the quotation of the firm;
– Opted for some preferred promotion campaign from competitors; or
– Personal reasons for changed demand behaviour.

The centre stage for recovering profitable customers is occupied by all those meas-
ures, which help in fetching back all lost customers and also those who may be
“lost” in the foreseeable future. Included in these measures are: a survey of the rea-
sons for customer departure; how to eliminate these reasons; the concrete efforts at
regaining customers; and close supervision. It is relevant to note that departures of
customers, that made (or would have made) little or no contribution to the firm’s
income, provide new opportunities for focusing on financially attractive business
relations.
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Related Ratios/Additional Notes
Customer Turnover Rate is a common synonym for customer churn rate.
Sometimes, Attrition Rate is also used as a synonym.

In this context, it is relevant to note that customer turnover rate is handled in
various ways. Thus, showing it as a quotient between “customers acquired” and
“customers lost” may lead to misleading interpretations, if the absolute numbers
for numerator and denominator are unknown. For example, if customers acquired
were equal to customers lost, the quotient would be 1. However, if the absolute
number of total customers is small, this may be a good sign. Conversely, with
a large absolute number, careful analysis of the reasons for the shift of customer
base needs to be carried out for its opportunities and risk impact.

In the formula for churn rate ratio, the number of customers (quantity based
variant) could also be substituted or combined with the sales weights (value based
variant). In the value based variant, it is possible to see the loss of sales associated
with the lost clients. Similarly, the ratio can be adjusted with the reduction in the
contribution margin or Customer Lifetime Value (CLV).

Sometimes, the ratio is also calculated with the “average” customer base. In
this case, the reference point of analysis includes 50% of customers acquired and
50% of customers lost, and this may “water-down” the results.

3.1.3 Customer Retention Period

Analytical Question
What is the average time span of a business relationship, or a customer-supplier
relationship, in a particular customer-segment?

Definition
The Customer Retention Period is that span of time, during which a steady (often
secured through a contractual agreement) exchange of goods and/or services takes
place between a firm and its customer.

The indicator is expressed in units of time, mostly in years.

Calculation/Derivation
The required chronological dates (opening dates when customers start buying from
the firm and closing dates when contractual obligations are completed) are derived
from the information system (which is upstream of external accounting) of market-
ing, sales, or distribution departments (statistics, customer and order database).

Interpretation and Typical Range
The Customer Retention Period belongs to the category of customer relationship
management (CRM). More precisely, it is related to the second “R” of relationship
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marketing (the first R is the recruitment/acquisition; the second R is retention and
the third R is recovery/win-back). It shows the average time endurance of
a customer relationship, which may be classified further in different segment-based
criteria. In addition to its help in estimating the achievable sales (and profit) fore-
casts for the period, the indicator can also provide further insights for CRM. The re-
tention period can be classified for A, B, and C categories of clients, which could
assist in designing a different marketing-mix for each type of customer need.

In determining a desirable retention period, internal benchmarks can be used
for comparison between different business units, or between plan and actual val-
ues. If available, external benchmarks, such as branch-average or best-practice val-
ues, could also be used.

Useful Suggestions
To obtain a complete view of the situation, it is good to include the developments
in “customer acquisition rate” as well as in “customer churn rate”. This helps to
assess the turnover-intensity in the customer base. Moreover, general market de-
velopments and the performance of main competitors should also be included in
the analysis, in order to find out whether the firm has above or below average
performance.

A general hypothesis linked to efforts at increasing the customer retention pe-
riod is as follows: a longer customer retention period reduces the customer acquisi-
tion costs and, along with falling communication costs over time, leads to
improved profitability for a particular relationship. The firm should check the ef-
forts made at customer retention to find out whether these factors are important.

To achieve a profitable customer relationship, all the measures contributing to
increased customer loyalty may be applied:
– Consolidating and strengthening the business relationships through loyalty man-

agement (efficiency measurement through customer-satisfaction analysis), and
– Stabilization of vulnerable relations and avoidance of cancellations from

(protesting as well as non-protesting) customers, through an effective com-
plaint-management system.

The centre stage for recovering the profitable customers is occupied by all those
measures which help in fetching back all lost customers and also those who may be
“lost” in the foreseeable future. Included in these measures are: a survey of the rea-
sons for customer departure, how to eliminate these reasons, the concrete efforts at
gaining back customers through revitalization.

Related Ratios/Additional Notes
In the mass-media branch, particularly in business divisions such as book clubs,
instead of customer retention period, “Mortality Period” is used as a synonym. This
refers to individual customers and the period of their membership.
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3.1.4 Customer Significance Level

Analytical Question
Whether the departure of a particular customer could push the firm into losses?

Definition

Sales attributed to the Customer (in %)

% – Breakeven Capacity (in %)

The ratio is measured in the resultant value as a decimal (such as 0.8).

The term “breakeven capacity” is often expressed as “capacity level”.

Calculation/Derivation
To obtain the needed data to calculate this ratio, the direct or marginal costing sys-
tem is required, which systematically classifies costs into variable and fixed compo-
nents. The ratio also assumes the availability of sales data, classified according to
clients’ name.

Interpretation and Typical Range
The Customer Significance Level is an indicator of risk associated with a customer’s
departure. It demonstrates the dependence of a firm on its large customers, in the
sense of “major customers”. It illustrates whether a firm would go below its break-
even point without a particular customer.

If the ratio results in a quotient of larger than 1, the customer should be a
“significant” one, and departure would lead the firm (at least in the short-run) into
losses.

Since the risk analysis (which is also calculated in anticipation of the likeli-
hood) based on this ratio is linked to the foundations of breakeven analysis, the
methodical limitations of this instrument should be considered when interpreting
this ratio.

Useful Suggestions
The instrument used for calculating the customer significance level is the break-
even analysis. Although the instrument is (in its basic variant) based on various
limiting assumptions (for example, one product model or static costs), its clarity
explains its intensive use in the short-run.

The short-term time horizon of direct (or marginal) costing, and the basic ver-
sion of breakeven analysis, allows only a limited spectrum of measures. Thus, there
are only 3 parameters in the definition of breakeven point (price per unit and vari-
able costs per unit, which help in calculating the contribution margin per unit, and
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the fixed periodic costs) that can be manoeuvred. Through a combined effort on
pricing policy on the one hand, and cost management (by reducing variable costs
per unit and sometime total fixed costs) on the other, a firm can achieve a reduction
of its breakeven point.

In particular, this ratio should help to identify the dependence on individual
customers and show the negative consequences of such dependence. It should also
aid in finding measures to avoid negative consequences with the help of a strength-
ened customer base through new acquisition of clients.

Related Ratios/Additional Notes
The Customer Significance Level belongs to the category of breakeven analysis. The
other ratios in this category are Breakeven Point (expressed in quantity), Margin of
Safety (measured in currency or quantity units), Margin of Safety Factor (measured
in %) and Cash Point. If these ratios/indicators are linked together with individual
products, product groups or specific market segments, they offer significant in-
sights into the short-term success or risk involved in the object under review.

In terms of its orientation, this ratio also analyses the situational aspects of is-
sues (in this case, linked with a customer) of safety margin and safety margin
factor.

3.1.5 Cross-Selling Ratio

Analytical Question
What is the volume of additional (not so far purchased) products and services (from
other business divisions) which the firm is able to sell to its existing customers?

Definition
Reference to an individual customer or a customer-group:

Sales Volume of Other (or New) Products and Services ⋅ 

Sales Volume of Existing Products and Services

The cross-selling ratio is expressed in percentage terms.

Calculation/Derivation
The required data for this quotient is derived from the information system (which is
upstream of external accounting) of marketing, sales, or distribution departments
(sales statistics, customer and order database). The actual sales could be obtained
from the financial bookkeeping. For planning cross-selling potential, customers
should be grouped in specific segments depending upon their demands and behav-
iour indicators.
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Interpretation and Typical Range
The Cross-Selling Ratio belongs to the category of customer relationship manage-
ment (CRM). More precisely, it is related to the second “R” of relationship marketing
(the first R is the recruitment/acquisition; the second R is retention and the third
R is recovery/win-back). It shows the relative increase in the intensity of customer
relationship, which is reflected in the ordering of new products and services by the
customer.

This ratio is particularly relevant to firms with many product divisions (both in
manufacturing industry as well as in banks and insurance firms), where an attempt
is made to extend the customer relationship to other products. Depending upon the
volume of existing product divisions, the percentage value of cross-selling may be
small in the beginning; however, with the passage of time, it should help in increas-
ing customer loyalty and customer retention.

Useful Suggestions
The presence of a good internal cost accounting and external financial accounting
system is the prerequisite for a successful cross-selling strategy; it allows for
a multi-stage computation of the customer-profitability. A customer-profitability
can be achieved or increased through cross selling of new products or services.
Often, a firm tries to attract a customer based on a standard or initial product, to
buy additional products or services. The loyalty of the customer is carried over from
existing products to other (or new) products.

Related Ratios/Additional Notes
Some companies use the word “attaching” to convey the cross-selling strategy.
When more expensive upgrades or add-ons are offered in a cross-selling strategy, it
is called “up-selling”.

Cross-Selling Ratio is a measure of customer loyalty and is related to improv-
ing customer satisfaction. Thus, one should combine this ratio with other early or
late indicators (for example, “Customer Satisfaction Index” or Sales Volume per
Customer, etc.).

The values in the numerator and denominator should both be expressed either
in terms of quantity or in value (for example in €).

3.1.6 Customer Lifetime Value (CLV)

Analytical Question
How much is each present or potential customer worth to the firm, when viewed in
terms of his capitalized value? How much should the marketing department be will-
ing to spend to acquire or retain a customer?
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Definition
With the help of the discounted capital budgeting method, the net present value
(NPV) of a customer over the total period of a relationship is measured. Thus, CLV
represents the calculated NPV.

A0 =
Xw
t= 1

et − atð Þ · 1+ ið Þ− t

Where:
Ao= Net Present Value
t = Time Period
w = Total number of periods under consideration
et = Receipts in period t
at = Payments in period t
i = Interest Rate

The CLV is measured in terms of monetary units (such as €).

Calculation/Derivation
In this ratio, the business relationship with a customer is viewed as an investment
project and its value is estimated. The required forecasts for timing and magnitude
of all probable cash inflows and outflows which relate to a particular customer or
customer groups, are based on estimates of appropriate indicators. In the case of
private customers, factors such as age, profession, wealth, and life style are used
for the purpose. In the case of business customers, branch- or firm-specific factors
such as market growth, competitive positioning, financial stability and technical
competence are considered as possible clues for measuring CLV.

Interpretation and Typical Range
The CLV is the result of a dynamic method where the future value of a customer
relationship is estimated. It calculates the net present value of a particular cus-
tomer. Like in any other discounted capital budgeting method, it is important to
recognize the existence of various uncertainties, which relate to:
– the assumption about the future,
– the developments in the customer life cycle, and
– the resulting cash flows.

In CLV, financial implications of a customer relationship are measured in the form
of the “wealth” generated, which in turn is related to achievable future sales/profits
and when the firm would reach its breakeven point through customer retention.
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Useful Suggestions
The CLV belongs to the category of customer relationship management (CRM). More
precisely, it is related to all the “Rs” of relationship marketing (the first R is the re-
cruitment/acquisition; the second R is retention and the third R is recovery/win-
back). Therefore, the spectrum of possible measures for improving the CLV is
broad. In the following, some examples are given:
– Exhausting all potentials in respect of: a direct-sales volume expansion through

up-selling/cross-selling and an indirect-sales volume expansion through
a positive personal sales promotion;

– Exhausting all potential in respect of customer willingness to pay higher prices,
which may be reflected in customer satisfaction and loyalty. Indirectly also, the
higher price potential could be achieved by personal sales promotion;

– Exhausting all potential in respect of achieving below average costs for promo-
tion and customer support, as well as the reduced cost of acquiring new cus-
tomers. This could also be achieved by personal sales promotion.

Related Ratios/Additional Notes
There are other typical questions which could be asked with reference to CLV:
– Is a present or potential customer relationship valuable from the capital budg-

eting perspective?
– How can the customer relationship be made more profitable through cross-

selling or upselling?
– Is the “departure” of a particular customer a “loss”? Does the present value of

the customer relationship have a positive or negative impact?

3.1.7 Customer Satisfaction Index

Analytical Question

What is the level of customer satisfaction with regard to products and services de-
livered by the firm?

Is the firm considered as a preferred provider of the products and services?

Definition
The Customer Satisfaction Index (CSI) represents a ratio which maps the complex
aspects of customer satisfaction in a simple manner. It can be measured in many
ways, and one of the methods for measuring CSI is explained as follows:

∑ (Average Satisfaction Score for each Parameter ⋅ Relative Weight)

Total of all Relative Weights

The resultant value of CSI can be expressed as a percentage.
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Calculation/Derivation
The customer satisfaction scores are derived mostly from specific customer surveys,
which are usually performed periodically by the marketing/sales department or by
external institutes hired for the purpose. The weights are based on the importance
attached by customers (typically, on a scale of 0 to 10) to a set of key parameters
(such as quality, price level, packaging, and delivery commitments).

The following example illustrates the calculation. The customers’ satisfaction
score (on a scale of 0 to 10, where 10 represents the highest level of perceived satis-
faction) on each parameter (column B) multiplied by the relative weights (in col-
umn C) is summed up and later divided by the total of the relative weights. The
resultant number is the CSI.

Since the scale used was 0 – 10, CSI of 6.04 is equal to 60.4%. This implies that
the firm is 60.4% successful in satisfying its customers.

Interpretation and Typical Range
The customer satisfaction index is a quantification of how far the company is
able to fulfil the expressed and implied expectations of customers. Though the cal-
culation is based on subjective survey results, it offers a clear indication of whether
the firm has met or exceeded customer expectations.

Parameter P Absolute
Weights A

Average
Satisfaction

Score B

Relative Weights
C = A/Average Weight

Weighted Score
D = B ⋅ C

P   . .

P   . .

P   . .

P   . .

P   . .

Average = . Average = . Sum = . CSI = .

Where:
A = Absolute Weights assigned by all respondents for each parameter
B = Average Satisfaction Score assigned by all respondents for each parameter
C = Relative Weights based on = Absolute Weight (as in column A)/Average Weights (Both

absolute and average weights obtained from column A. For parameter 2, the relative
weight, for example, is 5/6 = 0.83)

D = Satisfaction Score ⋅ Relative Weight (= B ⋅ C)
CSI = Average of Weighted Scores – in this example:(9.36 + 3.32 + 12.00 + 1.50 + 4.0)/5 =

6.04
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Every firm can track its performance against stated requirements of quality
and timeliness in so far as appropriate documentary evidence is available. Some
internal indication of whether the firm is meeting the requirements can also be
obtained from data on scrap rates, parts-per-million (PPM), complaints quota (in-
dicators of negative satisfaction), sales improvements, repeat orders, positive
customer audit reports (indicators of positive satisfaction), etc. However, when it
comes to measuring intangible expectations, the firm has to rely on measures
like CSI.

A general target range for the desired level of satisfaction cannot be recom-
mended. However, the higher the CSI, the better the customers’ perception about
performance. For orientation and benchmarking this ratio, a firm could use internal
time series comparisons and if it possible, external comparisons with branch-
specific average or best-practice values may be used as a benchmark.

Useful Suggestions
Mostly, there is an obvious and strong link between customer satisfaction and cus-
tomer retention. Customers’ perception of service and quality of a product will de-
termine the success of the product or service in the market.

With better understanding of customers’ perceptions, companies can tune
their actions better to meet customer needs. They can identify their own strengths
and weaknesses, where they stand in comparison to their competitors, chart out
future progress and improvement. Customer satisfaction measurement helps to
promote an increased focus on customer outcomes and stimulate customer-
oriented improvements in the work practices and processes used within the
company.

The CSI can also be used for quantifying the overall satisfaction level of one
customer. Plotting this CS of the customer against a time scale shows how well the
firm is accomplishing the task of customer satisfaction over a period of time. In
order to reduce the subjectivity and bias due to individual perception of one respon-
dent within the customer’s organization, several respondents (buyer, user, inspec-
tor, etc.) could be contacted. Surveying a number of respondents for each customer
gives a complete perspective of customer satisfaction. However, it may be necessary
to devise a different questionnaire for each of them.

Related Ratios/Additional Notes
A ratio, which is often used as an indicator of customer (dis)satisfaction, is termed
as “Customer Complaint Ratio”. It shows the number of returned or claimed prod-
ucts vis-à-vis the total number of products sold. A higher complaint ratio refers to
unfulfilled expectation and/or falling satisfaction.
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3.1.8 Customer Complaint Ratio

Analytical Question
What is the relative size of customer complaints involving the products and services
delivered by the firm?

Definition
In literature, there are two kinds of meanings attached to this measure: one is prod-
uct-related, when the bought product is claimed/returned to the seller and the
other is customer-related, when he/she protests about something not done prop-
erly. In the following, both product-related and customer-related ratios are shown:

Product-related:

Number of Returned Products/Services ⋅ 

Total Number of Sold Products/Services

or
Customer-related:

Number of Complaints ⋅ 

Total Number of Clients

In either variant of this ratio, the resultant number is expressed as a percentage.

Calculation/Derivation
The values for the denominator can be obtained from the general sales statistics of
the firm. The details about the numerator could be collected through a special record-
ing system, possibly through a systematic claim/complaint management. The infor-
mation should give concrete insight into the reasons for claims and/or complaints.

Interpretation and Typical Range
The Customer Complaint Ratio specifies that part of the sold products/services
which the customer returned because of defects. In the customer-related variant, it
specifies those customers who have complained about something. It is a central as-
pect of the business complaint management, which dedicates itself to a targeted
overcoming or reduction in the expressed dissatisfaction.

The Customer Complaint Ratio is often used as a qualitative indicator and is ap-
plied in the context of measuring the customer satisfaction. However, it is important
to note that only the directly notified cases are considered in this ratio. This means
that the true level of defects or complaints could be much higher; the lodged com-
plaints are only part of the “annoyance-iceberg”. Furthermore, the quantification of
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the claims/complaints does not give any details about which types of complaint-
reasons are responsible for this.

Theoretically, the complaint ratio should show a small value. However, when
the customers know about systematic and targeted complaint management, it often
leads to a greater readiness on the part of unsatisfied customers to complain.

A general target range for this ratio cannot be determined. For orientation and
benchmarking, a firm could use internal time series comparisons and, if possible,
external comparisons with branch-specific averages may be used as a guide.

Useful Suggestions
An important prerequisite for the effective interpretation of the ratio is the convic-
tion that claims or complaints are a very important source of information for the
firm. Through a detailed analysis of the information collected, the firm is able to
improve the quality of the offered products and services and avoid a silent depar-
ture of dissatisfied customers.

In various researches, it has been found that a major proportion of dissatisfied
customers do not complain. Thus, as part of systematic complaint management, a firm
could implement a series of measures which may help in “evidence-controlling”:
– Reduce the number of unvoiced complaints, which could be measured with the
following formula:

Number of Non-complaining Dissatisfied Customers

Total Number of all Dissatisfied Customers

– Reduce the number of unofficial complaints (voiced informally to an employee),
which could be measured by the following formula:

Number of Not-registered Complaints

Total Number of Complaints

In either case, the purpose is to reduce the knowledge deficit in terms of incorrect
estimation of the nature of customer satisfaction. The knowledge deficit may lead
to investigation into those areas of improvement, which are not considered urgent
from the customer perspective. Figuratively speaking, both measures are intended
to reduce the size of the “annoyance-iceberg” under water.

With the help of increased discovery rate, and the following formula

Number of Registered Complaints

Total Number of Dissatisfied Customers

a system for a detailed and extensive information base can be established to under-
stand the reasons for customer annoyance.
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If the Customer Complaint Ratio is compiled for each product or product group,
the information obtained could be seen as an indicator of the product quality from
the customers’ perspective. The products which have a high return rate or where
the cause of the complaint cannot be specified, could as be withdrawn from the
product-portfolio or a change of supplier forced.

Related Ratios/Additional Notes
To complement the two variants (both of which are quantity-based) of the ratio
above, the Customer Complaint Ratio could also be shown as a value-based mea-
sure. In this case, the numerator is the sales value of the returned goods/services
and the total sales of the period are the denominator.

The so-called complaint-cost intensity (or the complaint-cost ratio) is a related
ratio, which shows the costs (such as payment of a claim) arising out of a customer
complaint vis-à-vis the total sales to this customer.

Like other ratios, the Customer Complaint Ratio can be modified to suit the
business needs of a firm. It is quite acceptable to differentiate among various types
of complaints and have the ratio for each complaint-group separately.

For external comparison, the consistency of the definition used for this purpose
should be ensured.

3.1.9 Flop Rate

Analytical Question
How high is the flop rate for newly introduced products or services?

Definition

Number of Unsuccessful Product and/or Service Innovations ⋅ 

Total Number of all Product and/or Service Innovations

The Flop Rate is expressed as a percentage.

Calculation/Derivation
Although Flop Rate represents an obvious and easily comprehensible fact, the col-
lection of data for this purpose is not without problems. Firstly, there has to be
a uniform definition of which “new launch” or innovation can be called as
a marketable product or service. Secondly, it is necessary to have objective and
comprehensible criteria for measuring what may be called a flop. In addition to
that, there should be agreement on a time-horizon, which a product or service must
outlive to be called a flop.
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The information for this ratio has to be collected internally through special
surveys.

Interpretation and Typical Range
In the framework for strategic product planning, development of a balanced port-
folio of products and services is very important. The Flop Rate is a measure of the
successful acceptance of a new launch in the market, though it is negatively mea-
sured in terms of what is not accepted by the market. It is desirable to keep the
flop rate to the minimum possible, though a flop rate of zero will be an illusion. It
is not rare that the percentage of flops is influenced by the innovation and prod-
uct-succession strategy of the firm.

The need for definitional clarity is important here, so that managing such
things can be done more meaningfully. The choice of economic criteria for deter-
mining “success” needs to be made carefully.

An inter-firm comparison of the flop rate, depending upon the availability of
data, should be done with caution, because of the differences in the terminologies
used. However, empirical studies have shown that for certain categories of prod-
ucts, particularly in foods, the flop rate could be as high as 60% to 95%.

Useful Suggestions
Since innovations are mostly coupled with heavy personnel, material and finan-
cial resources, a firm always strives to reduce the flop rate in the market. In the
framework for innovation management, many companies have multi-staged val-
uation and selection methods (coupled with technical feasibility studies and
market research studies) for analysing the expected return and the success
probability.

Related Ratios/Additional Notes
A synonym for Flop Rate is “Failure Rate”.
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3.2 Marketing Communication Indicators

3.2.1 Media Coverage Level

Analytical Question
How many contacts can be made with a particular group of people through a com-
munication medium or a media-combination within a particular period?

Definition
In the majority of the cases, various quantitative variants of the term are used.
Depending upon the number of times a medium was used or the number of differ-
ent media used, the following variants could be mentioned:

– Gross Coverage: total individual coverage for each communication medium
(In the case that several mediums are used, the data is not adjusted for multiple contacts per
person)

– Net Coverage: external coverage-overlapping is eliminated
(Here the data is adjusted for multiple contacts per person)

– Cumulative Coverage: internal coverage-overlapping is eliminated
(Here the data is adjusted for multiple contacts per person)

– Combined Coverage: external and internal coverage-overlapping is eliminated
(Here the data is adjusted for all kinds of multiple contacts).

These variants of media coverage are expressed in absolute numbers, such as
“number of contacts” or “number of persons”.

Calculation/Derivation
The required data for this measure is obtained from extensive market research sur-
veys. There surveys regularly update the data about the use of individual medium
by readers, listeners and viewers.

Interpretation and Typical Range
The Media Coverage Level shows how many people or contacts were reached
through a particular medium (or a combination of media) at least once. In the
framework for communication policy (as an element of marketing-mix), it repre-
sents the leading decision criterion for the selection of an appropriate medium.

When the media coverage is linked to the costs of using different media, the so-
called “cost per thousand”, which helps in comparing the economic efficiency of
different communication media can be used.
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Useful Suggestions
Since the use of communication media does not always fully correspond with the
target group of the advertisement, it is desirable to use a weighted coverage, where
share of desired target group in the total user base could be taken as weight.

Although the Media Coverage Level is an undisputed basis for decisions about
advertisement-budget deployment (in inter-media or intra-media selection), the
measure does not give any clues about contact-quality (duration and intensity of
observation in an advertisement) and the real contact-impact. Furthermore, when
decisions are made about allocating the advertisement budget to different commu-
nication vehicles, the time component and the assumed impact should also be ana-
lysed. For example, with respect to the choice of timing, time-intervals between two
advertisements or the number of repetitions are important.

Related Ratios/Additional Notes
As alternative variants of quantitative measures for media coverage, the area aspect
of media coverage, where the geographical reach of the communication medium is
analysed, should also be talked about. There could be a qualitative media coverage,
which checks the effective reach of a campaign in the target group of people.

3.2.2 Click Through Rate (CTR)

Analytical Question
In what proportion did an online advertising banner induce an Internet user to take
a concrete step and click on the banner?

Definition

Number of AdClicks ⋅ 

Number of AdImpressions

The Click Through Rate is expressed as a percentage.

Calculation/Derivation
The term AdClicks (Advertisement Clicks) implies the number of mouse-clicks on an
advertising banner and AdImpressions (Advertisement Impressions) implies the
number of times the banner was delivered. The AdClicks and AdImpressions are
collected through special scripts on the internet-server. This kind of data-collection
is referred to as “campaign-tracking”.
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Interpretation and Typical Range
CTR is considered to be the main performance indicator of online marketing. As
a measure of efficiency for online advertising, it shows the success of the online
campaign. By comparison with classical marketing campaigns, online advertise-
ment allows a direct measurement of campaign success, as indicated by the visitors’
decision to pick up the contact through a click.

A relatively high success rate implies that the banner design and its content
were good at inducing the visitor to click on it. Whether the intended target group
was indeed reached, can be checked or estimated only through a deeper analysis of
the data.

Banner advertisement CTRs have fallen over time, often measuring significantly
less than 1%. Thus, according to prevailing opinion, a CTR of 0.3% to 0.8% is con-
sidered usual. However, in some individual cases, CTRs have also been higher.

Useful Suggestions
In the framework of comprehensive online marketing, controlling can encompass
a broad spectrum of possible business actions (for example, in the area of CRM).

As such, the CTR does not offer any specific interpretation about the success of
the campaign or accessing the target group. Thus, a CTR of less than 0.1% for
a particular campaign could be more effective than a CTR of more than 2% in an-
other campaign, if exactly the same target group accessed the advertisement and
placed the orders. Whether the same visitor, who clicked on the banner, also placed
the order can easily be checked through the “conversion rate”. However, if the visi-
tor to the banner used another distribution channel to buy the product, a clear iden-
tification can be made only through direct survey of the buyers.

Related Ratios/Additional Notes
Click Rate and AdClick Rate are two other synonyms for CTR.

In the family of online ratios for evaluating the performance of online market-
ing, Conversion Rate, Cost per Click and Cost per Order are other common ratios.

3.2.3 Conversion Rate

Analytical Question
In what proportion were the online banner contacts transformed into online-orders?

Definition

Number of Online-Orders ⋅ 

Number of AdClicks
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Where:
The term AdClicks (Advertisement Clicks) implies the number of mouse-clicks

on an advertising banner by an internet user.
The Conversion Rate is expressed as a percentage.

Calculation/Derivation
The actual AdClicks are collected through special scripts on the internet-server.
This kind of data-collection is referred to as “campaign-tracking”.

Interpretation and Typical Range
Conversion Rate is one of the performance indicators of online marketing. It shows
the transformation rate between customer-contact (through CTR) and the decision
to buy. The resultant Conversion Rate may show (though not necessarily) the peri-
odic causal connection between customer contact and order placing.

In practice, the Conversion Rate lies mostly between 1% and 2%.

Useful Suggestions
Like other comparable measures, which provide information for grasping the effec-
tiveness of marketing communications, similar rules apply for conversion rate as
well. Thus, in order to draw better conclusions from the volume for the conversion
rate, one should analyse all the relevant relationships with the customers. If, in an
extreme situation, the internet is the only source of communication with the cus-
tomer, the conversion rate will provide a clear message about the effectiveness of
communication. However, in majority of the practical situations, there are many
communication channels for approaching potential customers, so that this measure
for the conversion rate cannot give clear conclusions without supporting data.
Similarly, there could be various channels for placing orders. For example, the
order may be placed by letter, fax, telephone, email, online or in the traditional per-
sonal form, where the customer visits one of the outlets.

The Conversion Rate can be enhanced through strong target group oriented
banners.

A change in this ratio (in the context of target business goals) could be
achieved by a disproportionate increase or decrease in the number of online orders
(as numerator) and in number of AdClicks (as denominator). For further details and
systematic explanations on this, refer to the information in Appendix I.

Related Ratios/Additional Notes
In the family of online ratios for evaluating the performance of online marketing,
Click Through Rate (CTR), Cost per Click, Cost per Order and Contact Price per
Thousand are often used ratios.
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3.2.4 Usage Intensity of Internet-based Media

Analytical Question

The term “Internet-based Media” covers all types of internet-based organizations
that contribute to any kind of digital execution of information, communication
and/or transaction processes between firms, customers and governments.

How high is the number of customers in an entertainment concern, within one
month, who uses the eService portal for mobile music? or

In terms of value, how high is the procurement share in an industrial firm for
production goods of type B and C1, that are purchased within one quarter, through
an electronic sourcing platform? or

How many minutes per day does a user stay, on average, on an information
website of a trading company or social media?

Definition

Method of Absolute Indicator:

Number or Value of monitored Objects of one specific Type of Internet-based Media
within one Period

The values for the method of absolute parameter, is indicated in units of quantity,
time or money.

Method of Relative Indicator:

Number or Value of monitored Objects of one specific Type of Internet-based Media
within one Period

Target Indicator per Period from a carefully selected Population Basis

The values of the method of relative indicator are shown as a number or (when mul-
tiplied by a factor of 100) as a percentage.

Calculation/Derivation
A significant part of the information relating to the generation of appropriate speci-
fications for the usage intensity can be extracted from data analyses of webserver-
log-files and cookie-applications. Here, for example, the specialized software tools
like WebAnalytics or GoogleAnalytics can be employed. The information regarding
income and cost elements for usage intensity can be obtained from the data created
for internal and external accounting.

1 If the firm follows ABC classification system, the B and C category of goods would imply all
goods other than the most valuable/important goods in category A.
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Interpretation and Typical Range
Because of the complementary interaction amongst various developments in the digi-
talization of data, the miniaturization of technical components, sharply increased
computer computational performance and the global linkage of transmission paths,
the electronic-network economy has become significantly important, not only
for existing industrial and service companies but also for innovative start-ups.
The technologies relating to Big-Data-Analytics (BDA) have improved the decision-
making process by helping to analyse usage related information at several levels.

For the development and implementation of fast-growing web-based business
models (so called Electronic Business/E-Business or Management by Internet/
Digital Management), as well as for planning, management and control of corre-
sponding business processes (e.g. in terms of an E-Procurement or Online-
Marketing), sound knowledge of current and potential use (including actual and ex-
pected or target figures) of the relevant internet-based media is necessary, as an in-
creasingly relevant strategic competition factor.

The information about usage intensity varies (on the demand side) regarding
user behaviour and changes in user preferences, and, (on the supplier side), regard-
ing the extent to which the firm already uses different internet-based media. For
example, in the area of procurement with online auctions or in the area of market-
ing communication services with banner, video, search engine and affiliate adver-
tising, or to which internet-based media, could be beneficial in the future.

Given the wide range of possible applications of this KPI, a generalized target
for the value of indicators relating to “Usage intensity of internet-based media” is
not definable. For orientation and benchmarking, internal comparisons (such as be-
tween different organizational units or actuals over time, or budget-actual compar-
isons) and corresponding external comparisons (such as branch-specific average
values for the “best-practice” values), may be used as a guide.

In light of a very large number of generally accessible publications from
a variety of sources on projected development, the methodical approach needs to
be checked for validity, particularly in the case of results that are determined from
surveys (e.g. on user behaviour). In order to facilitate major management decisions,
it is desirable to draw upon a reliable and dependable database.

Useful Suggestions
The practical multidimensional nature of the internet-based economy, as well as its
growing influence on existing companies and their (electronically supported) busi-
ness processes, offers numerous possibilities for activity-areas. The following are
listed here as representative examples: eEducation, eEntertainment, eManufacturing,
eShoping and eHealth.

Generally speaking, with regard to the corporate sustainability goals for eco-
nomic benefits, social acceptance, and ecological viability, the range of services of-
fered by a firm need to be designed more efficiently and be more customer-friendly.
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With the possibility of using internet-based media, the focus lies in the choice of
alternatives used for the digital processing of information, communication and
transactions and the potential usage intensity of the alternatives.

Before executing the company specific strategies and programs for “manage-
ment by internet”, a systematized classification of the appropriate fields of activity
can contribute to easier decision-making:
– type of participants (A – Administration; B – Business; C – Consumer) and the

exchange of services (B2B, A2B, B2C, etc.) that result from a form of interaction
pattern from the respective combination of provider or recipient positions. This
could also apply to usage-intensity of internet-based media within one com-
pany, e.g. in the “intra business”

– type of business model (content, commerce, context, connection or rather
eBusiness vs. mBusiness, where the latter indicates the merger of the Internet
and mobile communication), and

– type of social media tools (e.g. blogs, wikis, social networking, application
portals).

Related Ratios/Additional Notes
The peculiarities of the KPI “Usage intensity of internet-based media” can be com-
bined in its absolute or relative versions depending on the chosen internet-based
media, customer segment or functional area with various other controlling perfor-
mance indicators, in order to obtain relevant information for any management deci-
sions (e.g. Compound Annual Growth Rate (CAGR), Cost and Revenue Structure
related, Contribution Margin KPIs, etc.)

3.2.5 Cost per Thousand

Analytical Question
What is the cost of different communication media in relation to the realized num-
ber of contacts?

Definition

Price of an Advertising Campaign ⋅ 

Number of Contacts (for example, as AdClicks)

Where:
The term AdClicks (Advertisement Clicks) implies the number of mouse-clicks

on an advertising banner by an Internet user.
The Cost per Thousand (often referred to as CPM, where the letter M represents

the Roman numeral for 1000) is measured in the unit of currency (for example in €).
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Calculation/Derivation
The CPM can be taken from the media-data of the communication media. This data
is made available in the Internet by various specialized market research institutes
or directly by publishers, radio and television channels.

Interpretation and Typical Range
The CPM is a value measure for cost-based intra-media comparison in the frame-
work of media planning. It shows how expensive a particular medium is for devel-
oping 1000 contacts. Thus, it might be more economical for a value-conscious firm
to make a relatively more expensive advertisement in large national newspapers
than to make several advertisements in cheaper regional newspaper. This is be-
cause the firm may be able to establish more media contacts with the same budget.

The CPM is always a positive amount, in the unit of currency in which it is
applicable to a transaction. In inter-media comparison (for example, between tele-
vision and newspaper), CPM can differ significantly. Thus, CPM should be consid-
ered additionally in intra-media comparisons (for example, which newspaper is
cheaper). Thus, the lower the CPM, the better.

The Internet marketers also use CPM to price ad banners. Sites that sell adver-
tising will guarantee an advertiser a certain number of impressions (number of
times an ad banner is downloaded and presumably seen by visitors), then set a rate
based on that guarantee, multiplied by the CPM rate. A Web site that has a CPM
rate of $25 and, guarantees advertisers 600,000 impressions will charge $15,000
($25 x 600) for an ad banner.

Useful Suggestions
Since the use of communication media does not always fully correspond with the
target group of the advertisement, it is desirable to use a weighted CPM. Thus, only
such contacts that correspond with the target group are counted. The goal is to
keep the “leakages” as low as possible. However, neither the weighted nor the sim-
ple CPM touches on the problems relating to advertising media contact probabilities
and the quality of the contacts.

Related Ratios/Additional Notes
As a synonym for “Cost per Thousand”, often a shorter version called “Thousand
Price” is also used.

A measure closely related to CPM is called “Media Coverage”.
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3.2.6 Brand Awareness Level

Analytical Question
What is the proportion of respondents who know an object (a product, a product
group or a firm) or recognise it by its name, physical appearance or sound?

Definition

Number of Respondents, who know the Object ⋅ 

Total Number of Respondents

The Brand Awareness Level is expressed as a percentage.

Calculation/Derivation
The required data for the purpose is usually drawn from market research through
a survey, which is based on a representative sample of people. The persons inter-
viewed should preferably be the potential clients. For example, in consumer goods
markets, those consumers should be interviewed, who possess the purchasing
power to buy the products.

There are two kinds of Brand Awareness Level:
– Unaided recall

In this case, the persons interviewed should name, without any help, the
names of the products suited for a particular purpose; and

– Aided recall
Here persons interviewed receive a list of brand names, out of which they
should name the products they know.

Interpretation and Typical Range
The Brand Awareness Level is a measure of its popularity. It indicates the so-called
“conscious market share (share of mind)” and is a major indicator of the marketing
communication policy; it is used to measure how efficient the advertising is.

The Brand Awareness Level is very significant for preference-oriented market-
ing strategies. The high profile of a brand is often understood as a prerequisite for
the product image or acceptance. The product image or acceptance, in turn, is the
prerequisite for the use or purchase of a product.

Theoretically, both the aided or unaided variants of this ratio could take
a value anywhere between 0% and 100%. In the case of aided recall, however, the
brand awareness is usually higher than in unaided recall; for major branded prod-
ucts, it is desirable to achieve an aided recall level of over 90%, and unaided recall
level of over 60%.
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Useful Suggestions
Brand Awareness Level is the most tangible and easily measured ratio. It is also the
most commonly used standard to determine the success of marketing efforts.
Building brand awareness though, has become increasingly more challenging due
to extensive media and market segmentation.

The interpretative power of this ratio, for developing precise marketing
measures is derived from the following assumptions: the object (a product,
a brand or a firm), under investigation, figures in the decision process of the po-
tential customer only when the brand has sufficient acceptance and a positive
image.

In practice, the threshold of the brand awareness level that is branch or prod-
uct-specific is mostly defined with reference to empirical values. Below a particular
threshold of brand awareness, the respondent has an incorrect association with the
brand. When the level is above the threshold, the association of the product with
the purpose is usually correct. To estimate the effects of the advertising campaigns,
this information can be very valuable. In the case of lower brand awareness, the
risk is that the respondents’ association is incorrect, and any new advertising cam-
paign could possibly lead to an association with another brand.

Related Ratios/Additional Notes
The analysis of the Brand Awareness Level should be combined with other meas-
ures such as the customer coverage ratio and market penetration.

In highly competitive and saturated markets, brand acceptance and image is
very important. However, brand awareness along with a good image may not be an
indicator of brand success.

It is useful to check how far the brand awareness level translates into sales. If
brand awareness is not transformed into sales, there is a need for a careful review
for the reason(s) behind it.

3.3 Product Pricing

3.3.1 Profit Margin

Analytical Question
– How much is the difference between the sales revenue and the costs? Or how

much is the difference between gross margin and operating expenses, relating
to a particular traded commodity (so-called absolute profit margin) or

– How big is the share of the absolute profit margin in the net sales price (termed
as relative profit margin in the form of a mark down)? or

– How big is the share of the absolute profit margin in the acquisition price (the
so-called relative profit margin in the form of a mark up)?
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Definition
Profit Margin (as an absolute variant):

Net Sales Price (Gross sales price – rebates, discounts etc.)
– Acquisition Price (Purchase price + acquisition or delivery costs)

= Gross Margin per Unit or per Period
– Operating Expenses (for personnel, rent, energy, etc.)

= Profit Margin per Unit or per Period

Profit Margin (as a relative variant in the form of a profit mark down):

(Gross Margin – Operating Expenses)⋅

Net Sales Price

Profit Margin (as a relative variant in the form of a profit mark up):

(Gross Margin – Operating Expenses)⋅

Acquisition Price

The absolute profit margin is expressed in the form of monetary units (for example,
in €) and the relative profit margin is expressed in %. It is important to note that
the value added tax is not considered for calculating profit margin.

Calculation/Derivation
The required data for calculating the profit margin of individual products or prod-
uct groups (or further aggregated levels) is obtained from the detailed accounting
and information system. The operating costs are computed from variable and fixed
costs, and thus, make allocation of costs to different products or product-groups
difficult.

Interpretation and Typical Range
The Profit Margin is that part of the gross margin which covers the profit expecta-
tions of the firm.

The trade margin, as an absolute measure, is the branch-specific indicator for
calculating the “contribution margin I” in those trading firms which use the direct
costing method. The difference between unit sales price and unit variable costs
should preferably be positive and, when added up for all the sold products for
a specific period, should cover the fixed costs. If the periodic gross margin is above
the fixed costs, a profit is created. Thus, the higher the periodic total for the gross
margin, the quicker is the “over-compensation” for unchanged fixed costs, and the
faster the creation of profit.
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Useful Suggestions
Along with the starting points for influencing the net sales price and the acquisition
price, which should help in improving the gross margin, the concept of profit mar-
gin introduces operating expenses as a central factor influencing costs. The major
cost-items for operating expenses are personnel costs, rent paid for space, transport
costs, energy costs, depreciation and interest.

It is not just because of various information-technology supported instruments,
which assist in coordination between suppliers and customers (in the form of up-
stream and downstream supply chains) that firms try to achieve a win-win situation
for all participants in the supply chain.

For profit margins, a distinction is made between the expected profit margin
(based on preliminary or standard costing) and the actual profit margin (based on
final product costing). Such comparisons between expected and actual margins
provide a hint concerning the achieved target levels. Depending upon the kind of
reference base (net sales price or acquisition price), the relative profit margin can
be a mark down or mark up.

Related Ratios/Additional Notes
A common synonym for Profit Margin is “Operating Margin”.

The absolute variant of profit margin is also known as “Net Margin” if a firm is
using the full costing method, or “Contribution Margin” if the firm is using direct
costing. Over and above the unit-based calculation, various aggregated reference
points, such as product groups or business segments, can also be taken when cal-
culating the profit margin.

3.3.2 Gross Margin

Analytical Question
– How much is the difference between the net sales price and the acquisition

price for a traded commodity? (so-called Absolute Gross Margin) or
– How big is the share of the absolute gross margin in the net sales price (termed

as relative gross margin in the form of a mark down)? or
– How big is the share of the absolute gross margin in the acquisition price (the

so-called relative gross margin in the form of a mark up)?

Definition
Gross Margin (as an absolute variant):

Net Sales Price (Gross sales price – rebates, discounts etc.)
– Acquisition Price (Purchase price + acquisition or delivery costs)

= Gross Margin per Unit or per Period
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Gross Margin (as a relative variant in the form of a mark down):

(Net Sales Price – Acquisition Price) ⋅ 

Net Sales Price

Gross Margin (as a relative variant in the form of a mark up):

(Net Sales Price – Acquisition Price) ⋅ 

Acquisition Price

The absolute gross margin is expressed in the form of monetary units (for example,
in €) and the relative gross margin is expressed in %. It is important to note that
value added tax is not considered in calculating the gross margin.

Calculation/Derivation
The required data for calculating the gross margin of individual products or product
groups (or further aggregated levels) is obtained from the detailed accounting and
information system.

Interpretation and Typical Range
The Gross Margin, as an absolute measure, is the branch-specific indicator for cal-
culating contribution margin I in those trading firms which use the direct costing
method.

The difference between unit sales price and unit variable costs should prefera-
bly be positive and, when added up for all the sold products for a specific period,
should cover the fixed costs. If the periodic gross margin is above the fixed costs,
a profit is created. Thus, the higher the gross margin periodic total, the quicker
the “over-compensation” of unchanged fixed costs, and the faster the creation of
profit.

Useful Suggestions
The Gross Margin shows the computed value of how the bridging or transformation
role of trade between a supplier and customer is rewarded.

Along with the efforts of the trading firm to increase the per unit gross margin,
it has to consider the product range related economies of scope (both factual and
seasonal), which often lead to a compensatory pricing policy.

With reference to the gross margin, a distinction is made between the expected
gross margin (based on preliminary or standard costing) and actual gross margin
(based on final product costing). Such comparisons between the expected and ac-
tual gross margin provide a hint as to the achieved levels for planned targets.
Depending upon the kind of reference base (net sales price or acquisition price), the
relative gross margin can be a mark down or mark up.
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The Gross Margin (unit based or period based) is considered to be a major per-
formance indicator for trading firms. Over and above its internal use in evaluating
the performance of individual sales offices, branches etc., it is used as an important
benchmark in comparing the gross margin of product groups or inter-firm compar-
isons within a branch.

Related Ratios/Additional Notes
The absolute variant of Gross Margin is also known as “Trade Margin” or “Unit
Margin”.

A very common synonym for acquisition price is the “Cost of Purchase”.
The Gross Margin should not be confused with the term “Profit Margin”, which

is calculated by subtracting the operational costs (such as rent, energy and person-
nel costs) of the trading company.

3.3.3 Absolute Contribution Margin

Analytical Question
By what amount does the price of a product or service exceed the per unit direct
variable costs? Or, by what amount does the sales revenue, of a product or service,
exceed the direct variable costs attributable to the quantity sold in a period?

Definition

Unit-based Perspective:

Contribution Margin per Unit = Sales Price per Unit – Direct Variable Costs per Unit

Time-based Perspective:

Contribution Margin per Period = Total Sales per Period
– Direct Variable Costs relating to Goods sold in
that Period

The Absolute Contribution Margin is expressed in currency units (such as in €).

Calculation/Derivation
To obtain the needed data, the direct or marginal costing system is required, which
systematically classifies costs into variable and fixed components (activity-based
classification) and direct and indirect components (object-based classification) in
the category of marginal costing.

In activity-based classification, a distinction is made between quantity-
dependent (variable) and quantity-independent (fixed) costs. In object-based
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classification, the distinction is drawn between costs directly attributable (prime) to
the object, and overhead costs indirectly assigned to it.

Interpretation and Typical Range
As the name suggests, contribution margin is a monetary indicator and is supposed
to contribute towards covering another cost component. The difference between the
unit price and the unit variable costs leads to the unit contribution margin that
should preferably be positive. The sum total of the contribution margin of all sold
items should cover the total fixed costs. If the total contribution margin is more
than the total fixed costs, the emerging difference is called profit.

The contribution margin is a short-term, single-period performance measure:
the greater the contribution margin, the quicker it is (in terms of time) to cover
fixed costs and generate profits.

In order to obtain detailed information, the internal cost accounting is often or-
ganized to calculate multi-stage contribution margins. The total fixed costs are split
into different levels with reference to where they arise (for example, product
groups, departments, divisions or firm). This helps in avoiding the problems related
to the full costing method, where the (fixed) overheads are allocated on the basis of
some discretionary allocation-keys, or proportionately.

Depending upon the reference parameters adopted by a company, there could be
various aggregation stages for splitting the fixed costs: for example, product-based:
product type or group; region-based: sales area, country, or continent; client-based:
Individual orders, customer, or customer segment. The contribution Margin (CM) cal-
culated at each aggregation stage is often mentioned using the abbreviation CM I, II,
III, IV and so on. The details about contribution margin at each stage should be
clearly checked, since there are no specified definitions for each stage.

The contribution margin, which is shown here as an absolute value, can be
used to obtain further insights; for example, for fixing the lowest price limit or for
reshuffling the product range. For this purpose, other relevant factors need to be
included in the analysis. (For details refer to other indicators, such as percentage
contribution margin, contribution margin for each reference parameter, etc.)

Useful Suggestions
As the name suggests, the contribution margin represents a margin value. In the
first step, unit price and variable costs are the two components which could be ana-
lysed for manoeuvring: unit price should be analysed with reference to whether it
can be increased without ignoring the price-elasticity of demand. Costs should be
analysed with reference to input factors, such as whether the costs could be re-
duced through lower input consumption or through cheaper procurement.

In the second move, in the step-wise calculation of the contribution margin, the
fixed costs have to be assigned carefully to each stage. This can provide increased
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transparency and help in taking targeted action, towards reducing fixed costs and
increasing the contribution margin at each stage.

Related Ratios/Additional Notes
As a synonym for the Absolute Contribution Margin, the gross operating margin per
unit is also used. Along with the absolute contribution margin, the percentage con-
tribution margin and the contribution margin for each reference parameter should
be considered.

By contrast with contribution margin, the “Net Profit per Unit” is often shown
as the difference between price per unit and total cost per unit. However, in this
case, a typical problem for full costing crops up. In the full-costing system, the
fixed costs are assigned to the products or services proportionately.

As part of the breakeven analysis, the graphic presentation of the fixed costs,
variable costs and contribution margin can provide visual information about the
quantity at which the breakeven point is reached.

3.3.4 Percentage Contribution Margin

Analytical Question
How profitable is a particular product or service? Or what is the percentage of the
contribution margin in the unit price?

Definition

Contribution Margin per Unit ⋅

Unit Price

Where:
Contribution Margin per Unit = Sales Price per Unit – Direct Variable Costs per Unit

As the name suggests, this relative contribution margin is expressed as a percent-
age (%).

Calculation/Derivation
To obtain the needed data, the use of the direct or marginal costing system is
a prerequisite, which systematically classifies costs into variable and fixed
components.

Interpretation and Typical Range
The unit-based Percentage Contribution Margin is a short-term, single period per-
formance measurement. The higher the percentage of the contribution margin in
the unit price that is not consumed by variable costs, the more profitable a product
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or service is. It is a particularly important decision criterion for short-term product
range optimization. Thus, the higher the Percentage Contribution Margin, the more
attractive the offered individual product or service.

Useful Suggestions
As the name suggests, the contribution margin represents a margin value. In the
first step, unit price and variable costs are the two components which could be
analysed for manoeuvring: unit price should be analysed with reference to
whether it can be increased without ignoring the price-elasticity of demand. Costs
should be analysed with reference to input factors, such as whether the costs
could be reduced through lower input consumption or through cheaper
procurement.

In general, a change in this ratio could be triggered by a disproportionate in-
crease or decrease in the contribution margin (as numerator) and in the unit price
(as denominator). For further details and systematic explanations on this, refer to the
information in Appendix I.

Related Ratios/Additional Notes
As a synonym for Percentage Contribution Margin, sometimes Contribution Margin
Intensity is used. Another possible synonym is Percentage Gross Margin.

When the total contribution margin is compared with the net sales revenue, it
is called contribution margin factor and is calculated as follows:

Total Contribution Margin of a Product ⋅ 

Total Net Sales

Where:
Net Sales = Gross Sales

– Sales Returns
+ Allowances for Damaged or Lost Goods
+ Discounts Allowed

Along with the percentage contribution margin, the absolute contribution margin
and the contribution margin has to be considered for each reference parameter.
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3.3.5 Price Reduction Rate

Analytical Question
How much is the average price reduction on the catalogue price, which the firm has
offered in the form of rebates, bonuses and discounts?

Definition

Sum Total of all Price Reductions ⋅ 

Sales

The Price Reduction Rate is expressed in %.

Calculation/Derivation
The required data for the volume of price reduction granted (numerator) and sales
before price reduction (denominator) is obtained from the detailed internal ac-
counting and information system. The information could be collected for each of
the reference objects (products, customers and market segments) and for each refer-
ence subject (sales representative and sales person).

Interpretation and Typical Range
The ratio Price Reduction Rate is an important measurement for judging whether
the firm was successful in obtaining its catalogue price or whether the increase in
sales volume was achieved by a disproportionate increase in the quantity sold
(through price reduction).

In general, the average price reduction rate varies widely amongst different
branches and customers. Therefore, it is difficult to provide a typical range. The
Price Reduction Rate is often determined as part of the overall pricing policy
adopted by the firm.

Useful Suggestions
In the short-run, price reduction (through discounts and rebates) should be of-
fered if the expected increase in sales provides an additional contribution margin.
However, in the long-run, such a pricing policy should not lead to a sustained fall
in price, creating a burden of a steady fall in profits. If the sales force is oriented
towards a Price Reduction Policy, which does not lead to any improvement of the
contribution margin, this may imply an expensive way of obtaining additional
sales.

Related Ratios/Additional Notes
“Sales-Deductions Rate” is often used as a synonym for the Price Reduction Rate.
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The ratio “Rebate Rate” is but one part of the overall Price Reduction Rate. If
the firm offers only price rebates and none or insignificant discounts or bonuses,
then the rebate rate would be equal to the price reduction rate.

For further analysis of the offered price reduction, detailed ratios for each kind
of rebate offered (such as quantity-based rebate, anniversary rebates, special re-
bates, etc.) can be computed.

3.3.6 Price Elasticity of Demand (PEoD)

Analytical Question
How sensitive is the demand change (measured in %) for a product or service to
a price change (measured in %)?

Definition

Relative Change in Quantity Demanded (in %)

Relative Change in Price (in %)

The result of this measure is expressed in absolute numbers and does not have to
be in whole numbers. The price elasticity, for example, could be 1.4.

Calculation/Derivation
To determine the empirical relationship between price (the independent variable)
and demand (dependent variable), usually regression analysis is carried out.
However, it is often difficult to establish this relationship precisely, because the
price cannot be changed arbitrarily without causing serious loss in sales. An alter-
native instrument for collecting data on demand elasticity is to apply Conjoint
Measurement Analysis.

Interpretation and Typical Range
The Price Elasticity of Demand (PEoD) sheds light on the impact of a percentage
change in price on the quantity demanded. Thus, it is a measure used to find out
the volume of demand change as a consequence of price-change decisions in the
pricing policy of the firm.

As a rule, the PEoD is negative, meaning that buyers’ reaction to a price in-
crease is usually in the form of reduced demand and vice-versa. A price elasticity of
-2 for example means that a 1% increase in price would lead to a 2% fall in the
quantity demanded.

The price elasticity varies widely, depending upon the nature of the product or
service. Products in the category of necessities have a PEoD (sometimes, perfectly
inelastic) close to zero. The PEoD for substitute products is usually high (negative).
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The price elasticity is often expressed in absolute numbers, so that three varia-
tions of PEoD are as follows:
1. A PEoD > 1 implies that the demand is sensitive to price changes; hence an in-

crease of price leads to a more than proportional fall in total revenue (Elastic
Demand).

2. A PEoD = 1 means the % change in demand is equal to % change in price;
hence when the price is raised, the total revenue remains unchanged.

3. A PEoD between 0 and < 1 implies that the demand is insensitive to price
changes; thus, when the price is raised, the total revenue rises more than pro-
portionately (Inelastic Demand).

Useful Suggestions
Often, PEoD is not linear. Instead it has a 3-phased correlation: A relatively highly
elastic steep phase, a price-inelastic middle phase, and a relatively flat price-elastic
end phase.

The following determinants have a tendency to influence the PEoD: availability
of substitutes, proportion of income required to satisfy the need, permanence of
price changes, the absolute level of price, degree of luxury or necessity, and time
period considered.

Related Ratios/Additional Notes
Sometimes, firms calculate “Cross Price Elasticity of Demand”. In this case, the pur-
pose is to find out the change in demand of product A (with unchanged prices) be-
cause of the change in the price of another product B:

Relative Change in the Quantity Demand of Product A

Relative Change in the Price of Product B

Income Elasticity of Demand:
This measure indicates the change in demand of a product (with unchanged

prices) for a change in income.

Relative Change in the Quantity Demand of a Product

Relative Change in the Income of the Consumer
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3.4 Cost-Profit-Volume Analysis

3.4.1 Breakeven Point (BEP)

Analytical Question
At what level of sales volume is the firm just able to cover its total costs? After what
level of sales volume is the firm able to generate profit from its produced goods or
services?

Definition

Fixed Periodic Costs

Contribution Margin per Unit

Where: Contribution Margin per Unit = Sales price per unit – Variable costs per unit

The Breakeven Point is measured and expressed in units of quantity (units of pro-
duction, length, area, volume, weight and time).

Calculation/Derivation
To obtain the needed data to calculate BEP, the use of the direct or marginal costing
system is required, which systematically classifies costs into variable and fixed
components.

Interpretation and Typical Range
The BEP is the main ratio in the cost-profit-volume analysis. It helps in calculating the
sales volume which should be achieved to cover all the costs or after which the product
or service can start earning a profit. Depending upon total fixed costs on the one hand,
and variable costs and sales price per unit on the other, the BEP can be achieved with
under-utilized capacity or, in unfavourable situations, above the capacity limits.

It is desirable for a firm to cover its fixed costs as early as possible, in order to
breakeven with normal capacity utilization.

Useful Suggestions
The instrument of Breakeven Point is part of the cost-profit-volume analysis.
Although the basic version of BEP is strongly constrained by assumptions (for ex-
ample, one product model or static costs), in practice, it is still intensively used be-
cause of its clarity in a short-term perspective.

The short-term time horizon for direct (or marginal costing) and the basic version
of breakeven analysis allows only a limited spectrum of measures. Thus, there are
only 3 parameters in the definition of BEP (price per unit and variable costs per unit
which help in calculating the contribution margin per unit, and the fixed periodic
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costs) that can be manoeuvred. Through combined efforts in the pricing policy on the
one hand, and cost management (by reducing variable costs per unit and sometimes
total fixed costs) on the other, a firm can achieve a reduction of its BEP.

If this ratio is used as a decision factor for introducing a new product, it is im-
portant to consider only those fixed costs which relate to this new product/project
and to include the likely change of sales price and the variable costs per unit.

A change in this ratio could be triggered by a disproportionate increase or de-
crease in fixed periodic costs (as numerator) and in the contribution margin per
unit (as denominator). For further details and systematic explanations on this, refer
to the information in Appendix I.

Related Ratios/Additional Notes
A synonym for BEP is Breakeven Sales or Cost-Volume-Profit (CVP) analysis.

The BEP belongs to the category of breakeven analysis. The other ratios in this
category are Margin of Safety (measured in currency units), Margin of Safety Factor
(measured in %) and Customer Significance Level. If these ratios/indicators are
linked together with individual products, product groups or specific market seg-
ments, they offer significant insights into the short-term success or risk involved in
the object under review.

When one or more input value changes, various interesting questions about the
sensitivity of profit can be reviewed with the help of the “critical value” method or
sensitivity analysis.

3.4.2 Margin of Safety

Analytical Question
– How much decline in sales revenue would bring the firm to breakeven point,

where profits are equal to zero?
– How far is a percentage decline in sales (or sales volume) tolerable (without in-

curring losses) for the firm?

Definition

Sales Revenue (Budgeted or Actual Values)
– Sales Revenue (Breakeven Sales)

= Margin of Safety

The Margin of Safety is usually measured in monetary units (for example, in €) and
also in units.
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Calculation/Derivation
To obtain the needed data to calculate the Margin of Safety, the use of the direct or
marginal costing system is required which systematically classifies costs into vari-
able and fixed components.

Interpretation and Typical Range
The Margin of Safety is a measure of short-term immunity or security. It projects the
absolute (quantity or value-based) amount of the safety margin which is available
to a firm in the event of declining sales volumes, without going into the red. Thus,
the higher the percentage value of the margin of safety, the further is the firm from
its breakeven point (BEP) and consequently, better protected is its position (in
terms of profits).

Useful Suggestions
The instrument of the Margin of Safety is part of breakeven analysis. Although the
basic version of breakeven analysis is strongly constrained by assumptions (for ex-
ample, one product model or static costs), it is still intensively used in practice, be-
cause of its clarity in a short-term perspective.

The short-term time horizon for direct (or marginal) costing, and the basic ver-
sion of breakeven analysis, allow only a limited spectrum of measures. Thus, there
are only 3 parameters in the breakeven analysis that can be manoeuvred (price per
unit, variable costs per unit which helps in calculating the contribution margin per
unit and the fixed periodic costs). Through a combined effort in price policy on the
one hand, and cost management (by reducing variable costs per unit and sometime
total fixed costs) on the other, a firm can deduce the breakeven sales and, thus, sta-
bilize or improve its margin of safety.

Related Ratios/Additional Notes
The term Safety Margin is often used as a synonym for this ratio.

The Margin of Safety belongs to the category of breakeven analysis. The other
ratios in this category are: Breakeven Point (BEP), Margin of Safety Factor,
Customer Significance Level and the Cash Point. If these ratios/indicators are linked
together with individual products, product groups or specific market segments,
they offer significant insights into the short-term success, or risk, involved in the
object under review.

The relative margin of safety, referred to as the margin of safety factor, provides
the same explanation, though expressed as a percentage:

1−
Fixed Periodic Costs

Periodic Contribution Margin

� �
· 100
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When a scenario of declining sales is considered, with individual customers as
a reference factor, a similar relative indicator, called the customer-significance-
factor can also be calculated.

3.4.3 Margin of Safety Factor

Analytical Question

What percentage in drop in sales brings the firm to the breakeven point, where prof-
its are equal to zero?
What percentage decline in sales (or sales volume) is tolerable (without incurring
losses) for the firm?

Definition

1−
Fixed Periodic Costs

Periodic Contribution Margin

� �
· 100

The Margin of Safety Factor is expressed as a percentage.

Calculation/Derivation
To obtain the needed data to calculate the margin of safety factor, the use of the
direct or marginal costing system is required, which systematically classifies costs
into variable and fixed components.

Interpretation and Typical Range
The Margin of Safety Factor is a measure of short-term immunity or security. It gives
a projection for the percentage safety margin which is available to a firm in the event
of declining sales volumes without going into the red. Thus, the higher the percent-
age value of the margin of safety, the further is the firm from its breakeven point
(BEP) and consequently, the better protected is its position (in terms of profit).

Useful Suggestions
The instrument of the Margin of Safety Factor is part of breakeven analysis.
Although the basic version of breakeven analysis is strongly constrained by as-
sumptions (such as one product model or static costs), it is still intensively used in
practice because of its clarity in a short-term perspective.

The short-term time horizon of direct (or marginal) costing and the basic ver-
sion of breakeven analysis allow only a limited spectrum of measures. Thus, there
are only 3 parameters in the breakeven analysis (price per unit and variable costs
per unit which help in calculating the contribution margin per unit, and the fixed
periodic costs) that can be manoeuvred. Through a combined effort of price policy
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on the one hand and cost management (by reducing variable costs per unit and
sometime total fixed costs) on the other, a firm can improve its margin of safety.

If this ratio is used as a decision factor for introducing a new product, it is
important to consider only those fixed costs which relate to this new product/
project and to include likely changes in sales price and the variable costs per
unit.

A change in this ratio could be triggered by a disproportionate increase or de-
crease in fixed periodic costs (as numerator) and in the periodic contribution mar-
gin (as denominator). For further details and systematic explanations on this, refer to
the information in Appendix I.

Related Ratios/Additional Notes
Various terms, such as Safety Margin Factor or Factor of Safety Margin, are used as
synonyms for this ratio.

The margin of safety factor belongs to the category of breakeven analysis. The
other ratios in this category are: Breakeven Point (BEP), Safety Margin, Customer
Significance Level and the Cash Point. If these ratios/indicators are linked together
with individual products, product groups or specific market segments, they offer
significant insights into the short-term success or risk involved in the object under
review.

The absolute volume of the margin of safety (a measure of safety with the same
name) provides the same explanation, though expressed in currency units.

When individual customers are taken as a reference factor, customer-significance-
factor can also be calculated.

3.4.4 Cash Point

Analytical Question
At what level of sales volume is the cash received from sales able to cover all ex-
penses and costs which involve a payment?

Definition

Fixed Periodic Costs involving Cash Outflow

Contribution Margin per Unit

Where:
Contribution Margin per Unit = Sales Price per Unit – Direct Variable Costs per Unit

The Cash Point is measured and expressed in units of quantity (units of production,
length, area, volume, weight and time).
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Calculation/Derivation
To obtain the needed data to calculate the cash point, a direct or marginal costing
system is required which systematically classifies costs into variable and fixed
components.

Depreciation is one of the most important expense items that are excluded from
the numerator while calculating the fixed periodic costs involving cash outflows.

Interpretation and Typical Range
The Cash Point is one of the ratios in the cost-profit-volume analysis. It represents
a measure of short-term liquidity risk, and refers to a special breakeven point (an
output or sales volume), which must be achieved for covering all fixed expenses
and costs, involving cash outflows. When this special breakeven point is achieved,
the company does not need additional financial resources from other business divi-
sions or external sources. In particular, during crisis situations, when the demand
is lower (with consequent underutilized capacities) and liquidity is falling, cash
point becomes an important operational threshold value.

The lower the threshold quantity, and the higher the positive variance to the
sales quantity, the lower is the expected exposure of the firm to liquidity situation.

In general, it is desirable for a firm to cover its fixed costs as early as possible in
order to breakeven, and to improve its overall profit.

Useful Suggestions
The instrument by which cash point can be calculated, is part of breakeven analy-
sis. Although the basic version of BEP and Cash Point is strongly constrained by
assumptions (for example static and one product model), it is still intensively used
in practice because of its clarity in a short-term perspective.

The short-term time horizon of direct (or marginal) costing and the basic ver-
sion of breakeven analysis, allow only a limited spectrum of measures. Thus, there
are only 3 parameters in the definition of cash point that can be manoeuvred (price
per unit and variable costs per unit which help in calculating the contribution mar-
gin per unit, and the cash outflow related fixed periodic costs). Through combined
efforts of price policy on the one hand, and cash flow related cost management (by
reducing variable costs per unit and sometime total fixed costs) on the other, a firm
can achieve a reduction of its cash point.

If this ratio is used as a decision factor for introducing a new product, it is im-
portant to consider only the cash impact of those fixed costs which relate to this
new product/project and to include the likely change in sales price and the variable
costs per unit.

A change in this ratio could be triggered by a disproportionate increase or de-
crease in cash outflow related periodic fixed costs (as numerator) and in contri-
bution margin per unit (as denominator). For further details and systematic
explanations on this, refer to the information in Appendix I.
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Related Ratios/Additional Notes
Two related ratios in this family for cash point are Breakeven Sales or Cost-Volume-
Profit (CVP) analysis.

The Cash Point belongs to the category of breakeven analysis. The other ratios
in this category are Breakeven Point, Safety Margin (measured in currency units),
Safety Margin Factor (measured in %), and Customer Significance Level. If these
ratios/indicators are linked together with individual products, product groups or
specific market segments, they offer significant insight into the short-term success
or risk involved in the object under review.

3.5 Market Coverage Indicators

3.5.1 Internationalization Level

Analytical Question
– What is the scale of a firm’s involvement in foreign markets?
– To what extent has a firm diversified its business opportunities and risks in dif-

ferent regions?
– What is the magnitude of a firm’s activities in more than one country?

Definition

Size of Different Stock or Flow Volumes Abroad

Total of Different Stock or Flow Volumes of the Whole Firm

The quotient shown above is also known as “Foreign to Total Operations (FTO)
Ratio”.

Typical stock volumes, which are economically relevant in this quotient, could
be “Employees”, “Number of Branches”, “Assets”, or “Equity Capital”. Similarly, for
flow volumes, the relevant variables could be “Sales”, “(operating or net) Profits” or
“expenditures/costs”.

The Internationalization Level is expressed as a percentage since both numera-
tor and denominator are in identical quantities or monetary units.

Calculation/Derivation
The required data for this ratio could be obtained from the accounting department,
or in certain cases, from the computer-based information and reporting system
(such as, statistics and data banks) classified separately for each functional depart-
ment, division, and/or country. For the external analysts, only a part of the needed
information is directly available in the form of annual report or other voluntary
publications of the firm.
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In the case of stock volumes, typically end of the year or annual average values
are taken. For the flow volumes, which per definition relate to a period, mostly an-
nual values are utilized.

Interpretation and Typical Range
The “Internationalization Level” shows the relative magnitude of the economic con-
nection of a firm with countries abroad. The linkage could be represented by
a concrete attribute such as “Sales” or “Employees”. The measurement of interna-
tionalization level could be based on varying indicators that are considered to be
economically relevant and meaningful:
– Stock-volume indicators

for example, number of employees, customers, suppliers, shareholders or num-
ber of affiliates, production locations or branches, asset-size or accumulated
foreign direct investment.

– Flow-volume indicators
for example, sales, expenditures/costs, profits, orders received, investments
made over a period or value added.

Thus, there is no “single” measure for Internationalization Level. Instead, it is mea-
surable in a variety of ways. The business value and relevance of each indicator
should be viewed from the perspective of each company individually. Nevertheless,
the stock-volume indicator of “asset-size” and flow-volume indicators of “sales”
and “profits” are the most common measures of Internationalization Level.

It is not possible to suggest a general target for the desired level of internation-
alization. For orientation, particularly for individual business segments, the firm
could make comparisons between budgeted and realized levels of internationaliza-
tion. The branch-specific averages or “best-practice examples” could also be used
as desired directions.

Useful Suggestions
An ever-increasing number of firms, which participate in the internationalization
process, continuously ask themselves the question about the level of their interna-
tional involvement. They not only try to develop strategies towards a “better” or
“optimum” internationalization level, but are also sensitive about how they can
measure their international involvement.

In addition to the appropriate strategies and measures which individual depart-
ments have to implement, monitoring the internationalization level as an important
quotient helps in detecting some basic problem issues:
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– Domestic versus Foreign Domain.
For example, whether the domestic base of the firm is treated as the “country-
of-origin” or what would happen if the firm were to have two headquarters in
the wake of fast external growth.

– Small Domestic Base.
The ratio may be biased because the firms from small “countries of origin”
could arithmetically achieve a higher internationalization level than the firms
from large “countries of origin”.

– Exchange Rate Fluctuations.
If flow-volumes are used for estimating this ratio, the effects of exchange rate
fluctuations could be of noticeable significance.

– Transfer Price Determination.
When a firm draws on its balance sheet or income statement for stock or flow-
volumes, it would have the possibility of using transfer pricing, depending
upon the accounting standards used. So, transfer pricing could be applied to
reduce the total tax liability of the firm.

The real-life experience and the results of research on the subject do not provide
any empirically tested relationship between the individual indicators of internation-
alization level and the operational success of a firm. As a matter of fact, for a proper
interpretation of this ratio, the position of the firm in the situational context of its
markets and competition conditions has to be considered. Therefore, a comparison
of this ratio over time, and with relevant (and potential) competitors, is more useful
than a single period ratio.

On the one hand, this is good for recognizing own strengths and weaknesses
and, on the other hand, helps in implementing concrete business strategies in
terms of products offered, and regional markets covered. This, in turn, allows for
targeted exploiting of the opportunities in growth-markets abroad, as well as
spreading the risks through regional diversification.

Related Ratios/Additional Notes
As a synonym for the “Internationalization Level”, “Foreign Operations Level” is
used as a specific indicator.

A variant of “Internationalization Level” is the “Foreign to Domestic Operations
(FDO) Ratio”. In a specific example of this ratio, the numerator is the foreign market
share and the denominator, the domestic market share. The resultant ratio shows
a firm’s position in two markets.

In the category of related indicators, we measure the “Internationalization
Profile” and the “Internationalization Index”. In the first case, an internationaliza-
tion profile (with graphic support) could be created with the help of several indica-
tors for the internationalization level. This could be compared, internally over time,
or externally with other firms (in particular with competitors). In the case of
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“Internationalization Index”, a weighted average of various indicators for the inter-
nationalization level is calculated. A separate index for stock-volume indicators,
and another for flow-volume indicators, or a combination of the two can be consid-
ered. However, this approach to the internationalization index is not standardized
and its interpretation is not without problems.

3.5.2 Distribution Coverage Level

Analytical Question
What is the density of market presence, for a given product or a brand, within
a given market area?

Definition
Quantitative Variant:

Number of Outlets which sell a Particular Product or Brand ⋅ 

Total Number of Outlets which (are needed to) sell this Product Group

Value Variant:

Sales Volume of Outlets which sell a Particular Product or Brand ⋅ 

Sales Volume of all Outlets which (are needed to) sell this Product Group

The Distribution Coverage Level is expressed as a percentage.

Calculation/Derivation
The required data for the distribution coverage (at least at the level of some product
groups) is regularly collected in the framework of trade-panel research by various
market research groups.

Interpretation and Typical Range
The Distribution Coverage Level is a measure of the distribution channel policy
adopted by a firm. It shows the market penetration of a product or a brand at the
end consumer level. It is typically a classification ratio, where the numerator is
a sub-set of the denominator.

The distribution coverage is an important prerequisite for the successful im-
plementation of a brand in the market, particularly for branded products. This is
because ubiquity (availability everywhere) for a product is viewed as a signifi-
cant success factor. However, it is relevant to note that this ratio provides only
a quantitative interpretation of the market presence. The qualitative aspects of
market presence, which could reflect upon the special position in the market,
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are not shown in this ratio. In some cases, despite good market coverage, there
can be a discrepancy between “listed items” and “items available in stock”.

Basically, the higher this ratio, the better it is. Theoretically, this ratio could
take a value anywhere between 0 % (no market presence) to 100% (full ubiquity).

Useful Suggestions
The ratio has to be interpreted with reference to the market coverage strategy fol-
lowed by the firm: the strategy could range from exclusive distribution to selective
distribution, and further to intensive distribution.

The market coverage strategy, based on this ratio, can help in evaluating and
deciding the distribution (outlets) of a particular product. In this case, the market
coverage would be the percentage of outlets where the product is available, com-
pared with the number of possible outlets where the product could be available.

Related Ratios/Additional Notes
If the markets in which the product is to be sold vary significantly in size, another
ratio called “weighted distribution coverage” gains prominence. Through weighted
distribution coverage, the size or the sales strength of the outlets is included in the
analysis. Thus, a large consumer market carries a larger weight, because its sales
volume is larger than that of other comparable markets. For example, a numerical
distribution coverage level of 50% and a weighted distribution coverage ratio of 75
% clearly hint at the market presence in large sales units.

If a particular product demands a special counselling service, which may be of-
fered only in small specialty stores, the interpretation power of this ratio should be
reviewed carefully.

Like other similar ratios, it is important to analyse this ratio in the context of
relevant market conditions, if the ratio is used as the basis for operative and strate-
gic decisions.

3.5.3 Customer Coverage Ratio

Analytical Question
What percentage of the target group bought the product (or the brand) under con-
sideration, during the survey period?

Definition

Number of Customers of the Particular Product or Brand ⋅ 

Total Number of Customers in the Target Group

The Customer Coverage Ratio is expressed as a percentage.
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Calculation/Derivation
The required data for this purpose is usually collected through market re-
search, which is based on a representative sample of consumers. Various mar-
ket research groups sometimes also collect the data through a consumer-panel
survey.

Interpretation and Typical Range
The Customer Coverage Ratio is the basic target value in strategic market plan-
ning. The size of this ratio depends upon the level of competition as well as the
number of substitutes available in the market. It is also dependent upon the dura-
tion of market-presence. The customer coverage ratio for newly introduced prod-
ucts is lower than that of products that have been available for a long-time.
Therefore, mostly customer-accumulation over a period of time is considered
useful.

Basically, the higher this ratio, the better it is. Theoretically, this ratio could
take a value anywhere between 0% (no market presence) to 100% (monopoly).
With customer coverage at 100%, nearly everybody in the target group uses the
product under consideration.

Useful Suggestions
The Customer Coverage Ratio does not say anything about the frequency of pur-
chases by the customer in the target group. All kinds of buyers are covered in the
survey, independent of whether they are frequent or one-time buyers. Therefore, it
is desirable that the customer coverage ratio is viewed in the context of buying-
intensity, where the frequency of purchases and the quantity of each purchase
could be included in the analysis. This can also help in making differential analysis
of first-time and frequent-buyers.

Related Ratios/Additional Notes
A close synonym for the Customer Coverage Ratio is the Brand Coverage Ratio.

The concept of penetration is related to the measure of the customer coverage
ratio. In market penetration, the focus is on customer accumulation in
a particular brand in relation to the customer accumulation for the total product
group.
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3.5.4 Market Saturation Level

Analytical Question
What kind of growth potential does the market have? Has the sold quantity of the
product reached a peak?

Definition

Realized Market Volume ⋅ 

Potential Size of the Market

The Market Saturation Level is expressed in percentage terms.

Calculation/Derivation
To calculate the Market Saturation Level, it is important to have approximate esti-
mates for the market volume (sum total of all realized sales quantities) and the poten-
tial size (total saleable quantity) of the market. The market volume can be
determined relatively precisely by adding up sales volumes for all vendors in the
market. However, the experts can make the estimation of market potential, only
through multi-staged forecasting methods and complex market research. The esti-
mation of the potential size of the market can vary substantially, and would be
subject to various economic growth related variables, changes in customer and
user behaviour, fashion trends and other changes in the economic environment.

Interpretation and Typical Range
The Market Saturation Level, as the name suggests, indicates how far the market
under consideration is already satiated. This ratio is of particular significance in the
framework of market development strategies. A high saturation level (such as long-
lasting consumer assets in industrially developed countries) implies that, over and
above normal replacement demand, there is very little growth potential in the mar-
ket. Thus, the growth potential for individual sellers can only come through (price-
based and margin-cutting) displacement of competitors.

Basically, the ratio can be between 0 and 100%; the lower the ratio, the more
attractive is the market and the higher is the potential for selling in this market.

Useful Suggestions
The Market Saturation Level should not be used in isolation to judge the attractive-
ness of the market. The number of competitors in the market and the competitive
pressures should also be considered in the analysis.

Even if a market has a lower saturation level, its development may be gripped
by strong price competition and, therefore, may not be very promising from the
point of view of profitability.
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It should also be noted that the saturation level of the whole market may differ
from the saturation level of its segments. Thus, within the cosmetic branch, the
male and female market segments should be analysed separately.

Related Ratios/Additional Notes
Business practices have shown many examples in all branches, how innovative devel-
opments lead to the creation of new market segments. It is also possible to create new
consumer demand through advertising and, thus, additional demand can help to delay
the onset of market saturation. Good advertising campaigns can help to increase buy-
ing frequency or to reach new buyer segments which were not included in the forecast.

3.6 Market Position Indicators

3.6.1 Absolute Market Share

Analytical Question
What is the market position of the firm (or a business unit) in terms of its share in
the total relevant market?

Definition
Variant I (Value-Based Market Share):

Total Sales of the Firm ⋅ 

Total Sales of all Suppliers (or Bidders)

Variant II (Quantity-Based Market Share):

Total Quantity Sold by the Firm ⋅ 

Total Quantity Sold by all Suppliers (or Bidders)

The result of this measure in expressed as a percentage.

Calculation/Derivation
The market share is calculated mostly through systematic market research, and it is
usually the primary research (panel research). Sometimes, secondary research can
also be used if the quantity and value related data is available for the product or the
branch.

Interpretation and Typical Range
The Absolute Market Share is significant in strategic and operative marketing and is
used for planning business goals and action plans. It specifies the share of one firm
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in the total turnover (value based) and volume (quantity based) of all suppliers in
a market segment or branch. It is used as a measure of success, or as a symbol of
the market position achieved by a firm or a product in a market.

In general, the higher the market share, the better it is. It is based on the as-
sumption that, through economies of scale, a high market share helps in achieving
a decisive (cost-oriented) competitive advantage. However, the impact of market
share on profitability is not clear. Sometimes, firms with a small market share are
able to achieve very high ROI as specialists.

Basically, the possible range of market share could be anywhere between 0%
(no participation in a market) to 100% (monopoly position). To judge the market
position of the firm, it is desirable to calculate both value and quantity-based mar-
ket shares. Thus, a quantity-based market share of 25% and a value-based market
share of 18% may hint at below-average sales revenue per unit of product sold.

Useful Suggestions
The market share alone does not give sufficient information about the real competitive
situation in the market (except of course in the case of a 100% market share). For ex-
ample, the ratio does not give information about the number of competitors, their
strengths and weaknesses, and the market situation (growth potential or coverage per-
spective). Therefore, this indicator should be collected on a regular basis and should
be placed in the overall category of competitors (in the category of so-called relative
market share calculation). A comparison of the past market share of the firm, with
present and forecasted developments in it, could provide a good base for analysis.

An increase of the market share through an aggressive pricing policy may be at the
expense of the profitability and therefore, should be viewed as problematic. Such
a policy may only be good when it helps in eliminating the competitors, which in turn
may help the firm to achieve a higher profit margin later on. Similarly, a fall in the
market share should not be seen as negative, if the profit levels can be maintained and
resources are invested in growing or more profitable areas.

The market share should not necessarily be seen as an indicator of market
power. If, for example, entry barriers are low and the rate of innovation is high, the
firm with a high market share may not be able to market the product well above its
marginal cost.

Related Ratios/Additional Notes
It is often useful to calculate the Relative Market Share, which shows the relation-
ship between one firm vis-à-vis the strongest firm in the market, or even the average
of the 3 strongest in the market.
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3.6.2 Relative Market Share

Analytical Question

How is the firm or one of its (strategic) business unit positioned when compared
with its competitors?

Definition
The following two formulae for calculating market share can be used both for
value-based and quantity-based calculations:

Market Share of the Firm ⋅ 

Market Share of the Strongest Firm in the Market

or

Market Share of the Firm ⋅ 

Average Market Share of the  Strongest Firms in the Market

The result of this measure in expressed in decimal numbers. Thus, a firm having
a relative market share of 0.8, with reference to the strongest or the average of the 3
strongest competitors, has achieved 80 per cent of the benchmark.

Calculation/Derivation
Market share is calculated mostly through systematic market research, and it is usu-
ally the primary research (panel research). Sometimes, secondary research can also
be used if the quantity and value related data is available for the product or the
branch.

Interpretation and Typical Range
Within the portfolio-planning framework for strategic management, the Relative
Market Share is the main focus of analysis. In a 2x2 matrix of market share and
growth portfolio, the relative market share shows how the firm under consideration
is positioned vis-à-vis its competitors. It shows whether the firm has market leader-
ship in a product segment.

When the relative market share ratio is above 1, the firm under consideration is
the market leader; when it is below 1, the firm is a follower. Considering the past
and forecasted values of the relative market share, its current value could provide
interesting insight for strategic and operative management decisions (2 meaning
that the firm is twice and 0.5 meaning the firm is half the size of the next strongest).

Some empirical studies have led to the finding that the experience-curve based
cost advantages are distinctive and noticeable, in many cases, only beyond
a relative market share of 1.5.
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Useful Suggestions
The core idea of portfolio planning is that it is only in above-average growth mar-
kets, where the suppliers with a volume-based strong position, gain the advantage
of the experience curve. Given this idea, it would be desirable for firms to seek
a relative market share larger than 1 in those markets where the products are rela-
tively homogeneous. Thus, market leadership position will reduce the unit produc-
tion cost, offering an attractive margin and lastly high profitability.

Related Ratios/Additional Notes
Dividing the value-based market share by the quantity-based market share, the price
level co-efficient can be calculated. For firms with a product differentiation strategy,
the price level coefficient usually lies above 1. For a cost-leadership strategy, because
of a below average price level, the price level coefficient usually lies below 1.

In the framework for the Profit Impact of Market Strategies (PIMS), one of the
empirical studies (in which data of 2000 strategic business divisions has been col-
lected and analysed for many years), revealed that the absolute and relative market
share are two major success factors in achieving an above-average ROI and cash
flow.

3.6.3 Bid Acceptance Rate

Analytical Question
What is the percentage of bids which the customers confirm through an order?

Definition

Number of Orders Received ⋅ 

Number of Bids Made

The “Bid Acceptance Rate” is expressed as a percentage.

Calculation/Derivation
The required data for this quotient is derived from the information system (which is
upstream of external accounting) for marketing, sales, or distribution departments.
The information is compiled in sales statistics, customer and order databases. It
might be useful to collect the information for various reference points, such as mar-
ket segments, products, sales representative, customer-groups, etc.). Some large
companies increasingly make use of a special controlling section called “Request-
for-Quotation-Controlling”.
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Interpretation and Typical Range
The “Bid Acceptance Rate” is a ratio in the category of sales related measures. It is
particularly important for firms which produce-to-order. It has its special relevance
in the context of early warning and early diagnosis indicators. On the market side,
a high bid acceptance rate implies that customers find the firm attractive in fulfill-
ing their demand.

A time-series analysis of this ratio (increasing, stable or falling tendencies) should
firstly be analysed internally with reference to various groupings, such as product, cus-
tomer, and region-based analysis. Externally, it should be analysed with reference to
general developments and the competition structure in the market. In a monopolistic
market, the bid acceptance rate should in general be higher than in other markets.

However, the order volume does not give any immediate indication about the
profit-potential of the orders received.

Useful Suggestions
In addition to the number of orders (the numerical variant), the Bid Acceptance Rate
should also be shown in monetary terms. This can help in analysing whether the firm
primarily got small or large orders. Moreover, a series of other differentiations are
possible; for example, what part of orders was based on bids made in trade-fairs,
advertising campaigns or from enquiries.

Similarly, the unsuccessful bids and their rejection rate should be analysed.
The knowledge derived from such analysis could help in improving the success rate
of future projects.

As an early indicator in profit forecasting, it might be useful to calculate the
profitability of the acquired orders (when needed, classified into major categories).

Related Ratios/Additional Notes
In order to make reliable comparisons over time, it would be good to supplement
the contextual analysis with the help of market position indicators. Thus, for exam-
ple, the Relative Market Share could be included in the analysis, to track the rela-
tive position of the firm.
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3.7 Sales Efficiency Indicators

3.7.1 Sales per Reference Parameter

Analytical Question
How good is the economic yield of a particular input factor or reference parameter
(measured in quantity) with respect to sales (measured in currency units)?

Definition

Sales

Total Quantity of Input Factor or Reference Parameter

As the quantity for the denominator, the total production volume, the total number of
(production) employees, the number of clients, total length, total area, total weight, or
total time span can be used as a reference parameter. For each of these parameters, the
appropriate dimension of this ratio would be: € per unit of production, € per employee,
€ per customer, € per square metre, € per cubic metre, € per kg, € per foot, €
per minute, € per hour, or € per year.

Calculation/Derivation
Most of the information needed for this ratio can be taken from cost and activity
accounting. The information should be:
– Organized in detail with reference to cost-types, cost-centres, and cost-objects,
– supplemented with multi-stage sales-performance accounting, which could be

further classified with reference to employees, customers, distribution channel,
regions and orders reported to the responsible decision makers.

If the denominator in the ratio were the total quantity sold, the resultant figure
would be the product price. However, if the denominator happens to be “time”, the
resultant number would act like a “wild card” and would separate the sales only
into different time periods. Contrary to this, if the denominator is a production
input factor, such as “human resource” or “sales area”, the ratio would deliver
a measure of input efficiency, which may be used as a planning and steering
instrument.

Interpretation and Typical Range
Because of its ease of calculation, many firms use this ratio for steering and coordi-
nating various business units within the firm. It is often used as an incentive system
for deciding the compensation paid to employees.

A general target range for this ratio cannot be determined. For orientation and
benchmarking, internal (such as the ratio in different organizational units or plan-
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actual values) or external comparisons (such as branch-specific average period or
the “best-practice” value), may be used as a guide.

Assuming that comparable firms have a similar structure of products, processes
or potentials, any variance from the average values provides a clear indication for
serious review. These should help in analysing the positive and negative conse-
quences and steer them in the context of corporate goals.

Through a comparison of the changing value of this ratio over time, a trend
analysis can be carried out, which could show a converging or diverging trend. This
helps in drawing inferences about an intended convergence to a better competitor,
or a desired distancing from a bad comparative value.

Useful Suggestions
Often, the ratios in the category of “Sales per Reference Parameter” are used as
measures of efficiency. These are seen as target values for aligning the performance
of various sub-parts of the business to overall business goals. Thus, in many cases
a profitability measure dominates and a particular relationship between sales and
profits is simply taken for granted, which does not always have to be true. In fact,
such target values often lead to conflicting goals. For example, if the sales force of
the firm is managed on the basis of sales volume and contribution margin is ig-
nored, it often leads to less profitable decisions.

Thus, it is desirable to check whether the targets for sales per employee, sales
per square metre, or even sales per client/order/region could (or should) preferably
be replaced by stronger business targets, having a better alliance with result-
oriented goals (for example, in the form of contribution margin per reference
parameter).

A change in this ratio could be triggered by a disproportionate increase or
decrease in sales (in numerator) and reference parameters (in denominator). For
further details and systematic explanations on this, refer to the information in
Appendix I.

Related Ratios/Additional Notes
Basically, “Sales per Reference Parameter” is an indicator similar to productivity,
and is used, in practice, in a similar way to “Contribution Margin per Reference
Parameter”. It is sometimes explained under the heading “Efficiency”.
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3.7.2 Contribution Margin per Reference Parameter

Analytical Question
How much is the economic efficiency of a particular input factor or reference pa-
rameter (measured in quantity) with respect to its short-term performance? How
much is the contribution margin per input or reference factor?

Definition

Contribution Margin

Quantity of Input Factor

As the quantity for the denominator, the total production volume, the total number
of (production) employees, the number of clients, total length, area or volume, total
weight, and total time span can be taken as a reference parameter.

For each of these parameters, the appropriate dimension of this ratio could be:
€ per unit of production, € per employee, € per customer, € per square metre, € per
cubic metre, € per kg, € per foot, € per minute, € per hour, or € per year.

Some specific examples could be: the contribution margin per sales person, or
per customer, the contribution margin per consultation hour or per customer visit,
the contribution margin per order or per region.

Calculation/Derivation
Most of the information needed for this ratio can be taken from the cost and activity
accounting, which has to be based on direct or marginal costing. The information
should be:
– Organized in detail with reference to cost-types, cost-centres, and cost-objects,
– supplemented with multi-stage sales-performance accounting reported to the

responsible decision makers.

Interpretation and Typical Range
For decisions extending into short-term horizons, an accounting system based on
direct costing provides the relevant performance indicators. Often, the contribution
margin is used as an incentive system for deciding on the compensation paid to
employees.

Though the contribution margin has become very popular, it is not always inter-
preted correctly. Along with its known advantages, it is important to be aware of the
main limitations of its interpretations which may be considered when using it (for
example, the contribution margin is used by sales representatives as a negotiation
range with clients, whereas it is important for covering the fixed costs).

In the following, it would be desirable to distinguish between some variants of
the contribution margin per input factor:
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– The contribution margin per sales object (product or service in the above men-
tioned quantities): In this case, we refer to “absolute contribution margin” per
unit (refer to the details of the measure with this name).

– The contribution margin per input unit of a technical production factor (partic-
ularly machines, storage space, transport): In this case, we refer to a situation
that is called a “bottleneck contribution margin” (refer to the details of the mea-
sure with this name).

– The contribution margin per employee (with human resource as a production
factor): This so-called “per head” ratio is primarily used in sales and distribu-
tion related areas, such as contribution margin per sales person or per sales
representative.

– The contribution margin per client-visit, per order, per client, per distribution
channel, per branch, per region: In this case, the short-term performance is re-
lated to a special object, where the result is used for various purposes.

Whereas the first two of the variants are explained in the book, the following details
will focus on the last two variants.

It is difficult to provide a generalized target for this ratio because of the heteroge-
neity of the business areas. As a typical range, internal benchmarks between and
amongst various units in the firm or budget-actual comparison could be used.
External benchmarks could be the average for the industry or the best-practice value.

Assuming that the comparable firms have a similar structure of products, pro-
cesses or potentials, any variance from the average values provides important
guidelines for influencing the negative or positive difference, depending upon cor-
porate goals.

Useful Suggestions
Irrespective of the reference factor, the contribution margin is a short-term, single-
period performance measure. Effects (in respect to product- or customer life cycle with
changing contribution margin) which extend over many periods, cannot be illustrated
through this method. The same is true for all synergies in respect to product-range.

A decisive factor for the interpretive power of this ratio is the careful and pre-
cise assignment of the fixed costs (reference to customers, orders or branch fixed
costs) in a multi-stage contribution margin system.

If the contribution margin is used for employee compensation plans, it is im-
portant to carefully integrate the above-mentioned aspects. Thus, based on low con-
tribution margin, a customer may be ignored because the employee is more
interested in maximizing his total contribution margin (for compensation pur-
poses). However, it is likely that the business relationship with this customer is in
the initial stages and the customer could have remarkable growth potential. This,
unfortunately, cannot be captured by the contribution margin analysis and may
have to be supplemented with other indicators, such as Customer Lifetime Value.
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Related Ratios/Additional Notes
Basically, the Contribution Margin per Reference Parameter is an indicator similar
to productivity and is used, in practice, as similar to “sales per reference parame-
ter” and sometimes explained under the heading “efficiency”.

Similar to other ratios, it is desirable to check the integral components of
a particular parameter and whether the ratio, based on this parameter, would be of
assistance in resolving the problem at hand.

3.7.3 Sales Space Productivity

Analytical Question

How efficiently is the (bottleneck of) sales area used?

Definition
The terminology of sales space productivity is defined in two different variants: the
sales-oriented variant (Type I) and the profit or contribution margin variant (Type
II). The second one is often referred to as “sales space profitability”.
Type I:

Sales Volume

Sales Area

Type II:

Total Contribution Margin

Sales Area

The Sales Space Productivity is expressed in the “currency units per square metre”
(such as € per square metre).

Calculation/Derivation
Through the use of modern materials management technologies, such as scanner-
cash terminals, bar-coded product movements, detailed shelf-data and Radio
Frequency Identification (RFID), it is possible to aggregate and analyse the required
data (in the case of need, precisely for each item) in different ways.

Interpretation and Typical Range
The Sales Space Productivity is a typical ratio for evaluating the performance of the
retail trading firms. It is a significant decision factor for the operational product dis-
play system. As a comparative measure for evaluating the efficiency of the area-
under-use, other products (competing for space), other locations, and other
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competitors can also be taken. As a reference point, along with the total sales loca-
tion, individual sales departments or product segments can also be taken.

The optimization for allocating the products to available (shelf) area should be
analysed and interpreted with additional information about the value of various
shelf levels. Thus, in retail trade, the so-called impulsively-purchased products are
often displayed at eye level or in prominent areas. In contrast, the necessities are
usually displayed at lower shelf levels. Similar display rules are applied to products
which have higher or lower contribution margins.

Useful Suggestions
With the help of computer-based shelf-optimization systems (so-called shelf-
management systems), the layout and the optimum display-width (so-called fac-
ings) based on economic considerations can be determined. However, the techni-
cal aspects (for example, shelf heights), logistical aspects (for example, refill-
frequency), and marketing aspects (for example, expected demand) should also
be considered.

In general, a change in this ratio could be triggered by a disproportionate in-
crease or decrease in the sales or contribution margin (as numerator) and sales
space (as denominator). For further details and systematic explanations on this, refer
to the information in Appendix I.

Since the space used for sales cannot be enlarged significantly at short-notice,
the focus lies primarily in influencing the business results through measures relat-
ing to a better price or volume strategy on the sales side, and measures towards
a more efficient use of the factors of production (other than sales space) on the ex-
pense side.

Related Ratios/Additional Notes
Often, the space-productivity is used without the word “sales”. In such cases, when
making inter-firm comparisons, special care should be taken in ensuring the clarity
of terminology and definitions.

In Type II sales space productivity, other than “sales space profitability”, some-
times “space earnings” is also used.
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3.7.4 Capacity Coverage Ratio

Analytical Question
Given the present orders, how long can the firm operate at full capacity?

Definition

Orders at Hand (in €) ⋅  Days

Sales (in €) per Year

The Capacity Coverage Ratio is calculated in the units of time. The resultant quo-
tient is expressed in days, when working with (as in the above formula) the 360
days factor, in weeks with the factor “52”, and in months, when working with the
factor “12”.

Calculation/Derivation
The required data for this quotient is derived from the information system (which is
upstream of external accounting) of marketing, sales, or distribution departments.
The information is compiled in sales statistics, customer and order databases.

Interpretation and Typical Range
The Capacity Coverage Ratio is a combined ratio in the category of sales and pro-
duction-related measures. It has its special relevance in the context of early warn-
ing and early diagnosis indicators. On the market side, a high capacity coverage
ratio implies that customers find the firm attractive in fulfilling the demand. On the
production side, a high ratio signals stability in the capacity utilization.

It is assumed for the sake of simplicity, that the volume of sales and capacity
utilization are related proportionately. Out of an order volume at hand, for example,
of €525,000 and an annual sales volume of €800,000, the derived capacity cover-
age is 7 months or 30.3 weeks, or 210 days, depending upon the time factor of “12”,
“52” or “360” respectively.

A general target for this ratio is not possible. For benchmarking, and for ori-
entation purposes, the branch-specific average values could be taken or the
“best-practice” value, if published information is available. One could also check
the demand-fluctuation-rate in the industry, to find out whether the firm is
strong or weak when compared to the rest of the market. The smaller the ratio
value, the thinner is the so-called “order-cover” and the bigger is the danger that
production capacities will be under-utilized or that the production may even
have to stop.

However, the order volume does not give any immediate indication about the
profit-potential of the orders received.
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Useful Suggestions
A time-series analysis of this ratio (increasing, stable or falling tendencies) should
firstly be analysed internally with reference to various groupings, such as a product,
customer, and region-based analysis. Externally, it should be analysed with reference
to the general developments and the competition structure in the market.

Thus, in a highly competitive environment and in times of weaker growth, or-
ders can often only be obtained through price-concessions. In such situations, the
volume and value are not proportionate.

On the other hand, comparably longer delivery lead-times could lead to loss of
orders. Keeping in mind the special branch-specific competition and customer con-
ditions, the management should focus its attention on stable profit developments.

Related Ratios/Additional Notes
Continuous updating of the product and service programs (with customer-oriented
innovations), high quality and reliable delivery timing are some of the major factors
which contribute to the strengthening of the market position and ensure stable cus-
tomer demand.

The name “Capacity Coverage Ratio” hints a strong production-oriented perspective
for this ratio. From a marketing perspective, the ratio is called “Order Range Ratio”.

3.7.5 Book-to-Bill Ratio

Analytical Question
What is the ratio between the current periodic incoming orders, and the current pe-
riodic sales? Or, when compared with current sales, whether the incoming orders
are rising or falling?

Definition

Incoming Orders for a Period ⋅ 

Sales for a Period

As a matter of rule, internally, most companies choose a month as the reference
period. However, for external reporting, annual numbers are more common. The
Book-to-Bill Ratio is expressed in percentage.

Calculation/Derivation
The required data for this quotient is derived from the information system (which is
upstream of the external accounting) of marketing, sales, or distribution depart-
ments. The information is compiled in sales statistics, customer and order
databases.
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Interpretation and Typical Range
The Book-to-Bill Ratio is of special relevance in the context of early warning and
early diagnosis indicators. It provides a base for future demand, which is allocated
to the firm under consideration.

In order to maintain current sales (as a comparison base), the value of this ratio
should be noticeably above 100% of current sales to offset the (branch-specific vol-
ume of) order-cancellations. A ratio well above 100% could also be an indicator of
the fact that the firm has more orders than its installed capacity for a period.
Assuming that all customers may not accept delays, it may eventually mean that
the firm has to expand its capacity to meet increased demand.

Useful Suggestions
Usually, seasonal fluctuations (which can be statistically corrected) should be consid-
ered in interpreting this ratio. The fundamental changes in the ordering behaviour
(preference for ordering at short-notice) should also be included in the analysis.

Depending upon the usual branch-specific peculiarities, arrangements such as
annual supply agreements or target-costing based quotations (with discount offers
for early-ordering) may be used to ensure stable order book (and regular capacity
utilization) without neglecting a reasonable profit margin.

Related Ratios/Additional Notes
To get a detailed insight into the firm’s developments, it may be useful to combine
the Book-to-Bill Ratio together with the Capacity Coverage Ratio, the Breakeven
Point and the Margin of Safety Factor.

In the framework for external reporting, sometimes only the percentage change
in the book-to-bill ratio is reported.

3.7.6 Finished Goods Turnover Period

Analytical Question
In which time span is the finished goods inventory replaced once? Or, for how long
will the inventory holding of finished goods last on average?

Definition
Variant A (Based on Sales Price)
with n = 30, 60, 90 and so forth, depending upon period length:

Average Inventory of Finished Goods (Valued at Sales Price) · n Days

Gross Sales of the Period under Consideration
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Variant B (Based on Production Costs)
with n = 30, 60, 90 and so forth, depending upon period length:

Average Inventory of Finished Goods (Valued at Production Costs) · n Days

Production Costs of Gross Sales of the Period under Consideration

The ratio is expressed in terms of number of days. Thus, with a stock of 50 Million
Euros and a sales volume of 100 Million Euros in a 30-day period, the turnover pe-
riod will be 15 days.

Calculation/Derivation
The required data, depending upon the level of aggregation for the chosen prod-
ucts, can be obtained from the accounting information system (internal and exter-
nal). For example, the data can be based on an ERP (Enterprise Resource Planning)
system with a module-based structure.

For an inter-firm or time-series comparison, it is important to check the consis-
tency of the valuation base for the inventory amount. The valuation could be based
on the acquisition price or sales price, the current price or average price, or appro-
priate production costs.

Interpretation and Typical Range
On the one hand, this ratio delivers information about the average lock-up pe-
riod of the capital blocked in the inventory and, on the other hand, it provides
information about the supply situation of the product in question. The higher
the ratio value, the more stable and longer the supply secured for the market.
However, the longer the turnover period, the higher the capital commitment
and consequently, the higher are various direct and indirect costs for manag-
ing the warehouse.

A general target range for this ratio cannot be determined. For orientation and
benchmarking, internal (such as the ratio in different organisational units or plan-
actual values) or external comparisons (such as the branch-specific average period
or the “best-practice” value), may be used as a guide.

Useful Suggestions
Assuming that firms in the same branch usually have similar production and
asset structures, the ratio values differ significantly from the appropriate averages
and offer clear indications for serious reviews. These should help in analysing the
positive and negative consequences, and steer them in the context of corporate
goals.

Along with the cost-oriented analysis, it is important not to ignore the market-
oriented perspective. A sizable reduction in the turnover period could jeopardize
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the expected delivery plan of the customer. In such cases, however, it is good to
consider the pros and cons of all business aspects.

A change in this ratio could be triggered by a disproportionate increase or de-
crease in the inventory amount (in numerator) and the sales volume (in denomina-
tor). For further details and systematic explanations on this, refer to the information
in Appendix I.

Related Ratios/Additional Notes
The word “turnover period” is sometimes substituted by the synonym “coverage
period”.

If the numerator and denominator are turned upside down, the resultant coeffi-
cient is called “turnover-coefficient” or simply “turnover”.

3.8 Customer-related Ecological Indicators

3.8.1 Product Carbon Footprint

Analytical Question
– To what extent are environmentally harmful carbon dioxide (CO2) emissions

linked to the existence or production of a reference object (for example,
a particular product or service)?

– How large is the amount of CO2 emissions throughout the entire life cycle of
a product (known as the Product Carbon Footprint)?

Definition

The Sum of the Quantity of CO2 Emissions (attributed to a Product or Object)

In the comprehensive version of life-cycle perspective, the indicator includes emis-
sions from all phases of raw material acquisition, product creation, product use/
consumption, product-disposal and all associated transport processes.

The indicator “product carbon footprint” is expressed in terms of “mass” or
“weight”, namely in gram or kilogram per reference unit.

If the area of analysis also contains other relevant, environmentally harmful
gases, known as Kyoto-gases, then a carbon footprint can also be calculated in an
analogous way using the CO2e dimension (e stands for equivalent). For further ex-
planation, refer to the section “related ratios” below.

Calculation/Derivation
Acquiring the needed data, poses a special challenge for the use of this methodol-
ogy and, as a result, for the calculation of this KPI. In principle, the job lies in
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collecting and adding the CO2 values from the emissions linked to the correspond-
ing material and energy flows over the individual lifecycle phases.

The diverse nature of international production implies that, apart from the user,
multiple companies participate along the value chain and they all need to be inte-
grated into the data gathering process. Moreover, due to the presence of various alter-
native approaches towards data collection and environmental accounting, there has so
far, been a lack of a universally accepted standardisation in the process. The standard-
isations being strived for need to either overcome current divergent methods through
a sense of harmonisation or at least, determine reasonable rules for their interpretation.
The aim is to define the unified system limits for the observed (life cycle) phases, to
agree upon harmonised qualification methodologies for the emissions and thus to
achieve comparable data quality for the carbon footprint.

Interpretation and Typical Range
The measurement of ecologically relevant facts is one of the key tasks for sustain-
ability accounting and management. The aim is to use this information as a basis
for making responsible business decisions, and to be able to place oneself in an ad-
vantageous position compared with the competition.

At the centre of the calculation of the Product Carbon Footprint is the task of
tracing and determining the so-called greenhouse gas potential of a product or ser-
vice. On the one hand, the vivid nature of the notion of a footprint has the advan-
tage of being able to spread awareness about the climate impact of emissions in
a visually and uncomplicated way to a large global audience. On the other hand,
the apparently simple terminology runs the risk of underestimating the complexity
and costs of data gathering, as well as its systematic, accountable (and complete)
compilation. Despite multiple approaches and generally accepted process regula-
tions, a large part of the collected emission data is based on particular assumptions
and individual estimations. Even if one assumes the best of intentions from those
involved, the data may not pass the validity tests of an inter-subjective and verifi-
able measurement method.

Though a whole series of pilot projects have been successfully completed in the
current phase of development, the KPI carbon footprint is still waiting for its com-
prehensive implementation, not in the least due to insufficiently standardised pro-
cesses worldwide.

Keeping in mind the number of various objects being analysed, a general guide-
line or target for the level of each carbon footprint cannot be determined. However,
one can use not only comparison possibilities over a period of time (given sufficient
data) but also the respective information from competitors, the industry averages or
best practice values as an orientation for the scale of Product Carbon Footprint.
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Useful Suggestions
The “CO2e-Footprint” is an indicator for sustainable business practices. It allows
a targeted, realistic saving on environmentally relevant materials and energy in
production, as well as consumption processes taking place on the basis of a critical
parameter and its evolution over time.

Within the framework of a business strategy based on sustainability, the follow-
ing areas of activity can be emphasized, which include the need to improve their
respective carbon footprints:
– Creating more transparency with regard to the participants and their produc-

tion and consumption behaviour, along the entire chain of product lifecycles.
– Increasing awareness about CO2 emissions amongst all stakeholders at differ-

ent phases of a product lifecycle, such as raw materials acquisition, product
creation, product use or consumption, product-disposal and all associated
transport processes.

– Internal and external communication of the calculated key indicator ‘‘Product
Carbon Footprint”, in order to position itself as an environmentally conscious
company with regard to its specific reference, product or transport service.

– Identifying the potential for CO2 emission reduction, especially in emission-
intensive phases, along with the respective cost (reduction) impact or CO2-
compensation schemes.

– Thinking and acting across phases, in order to achieve overcompensation ef-
fects. For example, increased emissions during the assembly of a fuel-
efficient motor can be compensated manifold by reduced emissions during
its use in a normal product lifespan. Certainly, the opposite situation is also
likely. For example, lowered energy consumption per usage hour of
a product can lead to a longer use of the product or an increase in the num-
ber of users.

Related Ratios/Additional Notes
The concept carbon footprint finds its primary area of application in those concrete
cases where products and services are sales objects. Similarly, the carbon footprint
of a company or a significant division thereof, such as an assembly location, or of
a multi-levelled, procedural segment of the value-chain can be the object of the in-
dicator. It can also be used to categorically personalise the emission behaviour of
a person or a group of persons over a definite timespan. In order to achieve valu-
able results for varying objects, the system parameters of the field of analysis have
to be appropriately modified.

If necessary, to determine a comprehensive CO2e-footprint, there are pub-
lished lists, for example, from the International Panel for Climate Change (IPCC),
of important environmentally-relevant gases, which generally include the 6 so-called
“Kyoto-gases”: CO2 (carbon dioxide); CH4 (methane); N2O (nitrous oxide); HFCs
(Hydro fluorocarbons; NF3 (nitrogen trifluoride); SF6 (sulphur hexafluoride). These
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lists summarise the mentioned greenhouse gases in a category of effect (the so-called
CO2-equivalences) and simultaneously specify the conversion factors that are in ac-
cordance with the most recent findings on climate-related research.

Considering the increasing global scarcity of fresh water resources, an analo-
gous key indicator called “water footprint” can be observed. This encompasses the
total amount of water consumed, polluted or evaporated during all stages and pro-
cesses of production in a term known as “virtual water”. In this way, companies
can also determine a product-specific water footprint (Product Water Footprint;
PWF), which possibly covers the entire value-chain and could point towards
a sustained reduction in the consumption of water over a period of time.

3.8.2 Emission Volume of Usage-related Pollutants

Analytical Question
What is the volume of pollutants released in the environment through usage of
a product, or through a particular usage-intensity (for example, part or full-load) or
through individual phases of usage (start, acceleration, or braking phase)?
– As a life-cycle based variant, the ratio can be classified into various emitted pol-

lutants (for example, as exit air, dust, noise, etc.), which can be further classi-
fied into sub-groups (exit air can be classified into CO2 or NOX).

– As a usage-phase based variant, the ratio can be classified into various pollu-
tants for different usage-intensities (for example, part- or full-load) or for indi-
vidual phases (for example, start, acceleration, or braking phase).

Definition
Life-cycle based Variant:

Average Quantity of Emitted Pollutants per Product-Life-Cycle

As a measured value for the quantity of solid, liquid or gaseous resources con-
sumed, one could use the number of units, length, area and volume units, as well
as weight specifications. An example could be SO2 or CO2 in tonnes per year.

Usage-phase based Variant:

Quantity of Emitted Pollutants

Duration of Phase under Analysis

For the denominator, the scale could be in terms of time units (such as seconds,
minutes or hours).
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Out of each combination for input and output, the ratio could be expressed in
the form of the emission quantity per unit of time (for example, CO2 per hour).

Calculation/Derivation
A prerequisite for obtaining the required data for this emission-oriented ratio is the
existence of a detailed (computerised) business environment information system.
A business environment information system is responsible for collecting, process-
ing and reporting of all environment related data, in particular:
– Compilation of quantity and value-based information about resources consumed,
– Documentation of information for external legal reporting, and
– Calculation of meaningful ratios for presenting complex details, and showing

trends in internal and external changes over time.

Interpretation and Typical Range
The main message of sustainability management is the idea of offering
a development process which satisfies the needs of the present generation without
jeopardizing the aspirations of future generations. The application of the sustain-
ability principle, at the firm level implies, as far as possible, avoiding unnecessary
pollution of the natural environment. Thus, both variants show the emission vol-
ume problem from two different perspectives.

Because of a strongly diversified product spectrum of firms, comparable
data about typical range is possible only for firms which have similar product
groups – internal with actual-actual or budget-actual comparisons. External
benchmarks could be taken from the branch-specific averages or the best-
practice values.

Because of strong campaigning against global warming and climate change,
CO2 emission is considered to be a lead-indicator in general.

Useful Suggestions
Assuming that most firms are increasingly guided by the basic performance idea of
conserving natural resources both on the input and output side, there are a large
number of measures which are not only applied to the consumption efficiency of
resources, but also help in producing environmentally-friendly products.

Through careful, systematic and foresighted management, a firm can use
a life cycle assessment approach where alternative materials and supplies are
analysed for their environmental impact, from raw-material extraction to
consumption and final recycling or disposal. Through environmental targets,
a firm can develop specifications towards material consumption efficiency, recy-
cling capability, energy saving, emission standards and noise-reduction. Thus, an
optimal recycling concept begins with the design and conceptual phase of new
products.
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Related Ratios/Additional Notes
The scope, data-collection frequency, and level of detail in measuring and reporting
on the sustainability indicators are largely at the discretion of firms and their envi-
ronmental consciousness. Sometimes, however, there are legal directives which re-
quire regular information from firms.

The external reporting towards sustainability is much less regulated than clas-
sical reporting, according to national and international reporting standards. As
a good orientation, reference is often made of the lists of indicators published in
the directives of Global Reporting Initiative (GRI). As an independent institution,
GRI took upon itself the job of developing formal guidelines for improving the com-
parability of sustainability reporting.

3.8.3 Product-related Recyclability Rate

Analytical Question
To what extent have raw materials used in a certain product (components etc.)
been purchased with a clear perspective that these can be returned back into
a reasonable recycling materials loop?

Definition

RecyclableQuantity or Valueð Þ of Materials of anOutputUnit · 100
Total Quantity or Valueð Þ of Material of anOutputUnit

The material can be further differentiated by specific types (e.g. by metals, plastics)
or by certain modules (e.g. components, assemblies).

Usually, the information about the amount of material is measured by weight,
and sometimes also in monetary units. The extent of the parameter “Product-
related Recyclability Rate” is ultimately indicated by the dimension “%”, by multi-
plying by the factor “100”.

Calculation/Derivation
The necessary information for this KPI is usually prepared internally and, in partic-
ular, gathered from the product design (on the basis of bills for material and work
plans). The responsibility for the preparation and maintenance of this kind of infor-
mation rests with research and development, and also the production department.
The external parties or stakeholders are basically dependent on the publication and
credibility of manufacturer information, unless additional audit certificates, from
a neutral third party, are added or supplied.
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Interpretation and Typical Range
In the light of increasing regulations, firstly on a national level, in the form of laws
on recycling economy and waste management, or secondly, on a supranational
level e.g. through the European Union, with appropriate EU directives or EU regula-
tions, the indicator “Product-related Recyclability Rate” is an indicator for the pro-
active sense of responsibility for product designers and manufacturers on the “out-
put-side” of their decisions.

In the early phases of product design, and the conceptual stage of the applicable
manufacturing process, the ease with which the severability of product parts, decom-
posability of assemblies, their exchange or further use or their disposal, should be
checked.

In general, at first, the focus of analysis for this KPI should be on selected ex-
pensive or rather scarce primary material types (e.g. rare earths in the field of elec-
tronic engineering) or products (parts) with a correspondingly high intrinsic value.

One should notice that the amount of already achieved product-related recycla-
bility ratio differs significantly from, for example, the specifically pursued recycla-
bility targets for the next-generation of products. The next generation recyclability
targets are usually higher, due to numerous technical, physical, chemical and eco-
nomic improvements and also differ between individual branches and companies.

For orientation and benchmarking, internal (such as between different prod-
ucts or programs or budget-actual comparisons) and corresponding external com-
parisons (such as the data from the competitors, branch-specific average values or
the “best-practice” values), may be used as a guide.

Useful Suggestions
Besides the pursuit of company’s internal sustainability goals, the driving forces for
companies to think and act stronger in overall sustainability terms, during the product
life cycle, are governmental and regulative interventions, e.g. statutory “take-back” re-
quirements. The internalisation of intermittent external environmental costs has con-
vinced companies not only to carry out a targeted preparation for a reasonable product
recycling concept, but also to ensure a corresponding implementation of this concept.
Various forms of cooperation could run across corporate boundaries to increase recy-
clability (e.g. the development and collaborative use of retro-distribution systems, as
well as the coordinated reprocessing of solid, liquid or gaseous substances).

Meaningful product documentation, with bills for materials, graphically sup-
ported by so-called blow-up drawings, and special references to suitable disman-
tling techniques, reinforce the economic efficiency of material recycling (e.g. in the
sense of overall decrease in recycling costs, savings effects through the use of sec-
ondary materials or potentially higher revenues from selling preferably pure re-
cycled material under specific types).
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With a dominant reference to recyclability, given the output-related ability to
ensure a subsequent return into a recyclable materials loop, this KPI can be further
classified in order to provide meaningful insights and interpretation, as follows:
– Product components recyclability:

Reutilization-variant I: After recycling, the product component should be
reused for the same purpose as it was originally used. For example, after over-
hauling, a motor is used as a power unit again.
Reutilization-variant II: An unwanted by-product is not disposed of immedi-
ately and cost-intensively, but serves another purpose, other than what it was
originally used for. For example, drinking water contaminated during the pro-
duction process is used for cooling purposes after primary waste water
treatment.

– Product material recyclability:
Recycling-variant I: The material is used as input again in the same (or identi-
cal) production process, though the shape and form of material may have
changed partly or completely. For example, recycled aluminium as a secondary
raw material.
Recycling-variant II: The material is utilized in production processes to extract
new substances or products. For example, use of wooden pallets, which were
initially and intentionally untreated, as natural fuel (small wooden pellets)
used in private households

Related Ratios/Additional Notes
When we take the input perspective of the indicator, the “Recycling Ratio (see KPI
No. 4.6.4)” in the sense of a “reuse rate” it is counted among the related key figures.

Beyond legal regulations, the explicit reference to the key figure “Product-
Related Recyclability Rate” represents an argument that is fast becoming ecolog-
ically significant, considering marketing aspects which could generate comparative
competitive advantages in winning certain customer groups.
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4 Process Perspective

4.1 Project Controlling

4.1.1 Schedule Performance Index (SPI)

Analytical Question
How good is the time-efficiency of the project so far? What is the ratio (at a mile-
stone or review deadline) between the value of work completed and the value of
work planned on a project, as an indicator of the progress achieved?

Definition

Earned Value ⋅ 

Planned Value

Where:
Earned Value = Budgeted Cost of the Work Performed (BCWP)
Planned Value = Budgeted Cost of the Work Scheduled (BCWS)

The SPI is expressed as a percentage. When the numerator is not multiplied by 100,
the resultant quotient is expressed in decimal points.

Calculation/Derivation
In the framework for Earned Value Approach (EVA), a prerequisite for the computa-
tion of SPI is that a detailed (computerised) information system is in place for
a structural display of all project activities (for example, in the form of a network
plan). The information system should provide for regular updating of the project’s
progress report, in terms of costs, performance and work schedule (both budgeted
and actual).

Interpretation and Typical Range
A major dimension for project controlling is to ensure informational transparency in
the design and successful execution of each planned activity. The Earned Value
Approach (implying what is completed is also earned, as shown by sales revenue)
offers an efficient and methodical instrument of SPI for measuring the schedule
(time) efficiency of a project at a particular point in time. It is an interesting “early-
diagnosis” indicator towards continuous monitoring of developments in a project. An
SPI equal to or greater than 100% (or 1) indicates a favourable condition, and a value
of less than 100% (or 1) indicates an unfavourable condition. Thus, an SPI of 80%
(or 0.8) implies that only 80% of the scheduled work has been completed so far.
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Useful Suggestions
The whole field of project management, along with project controlling, offers a
broad spectrum of possible managerial and operational measures towards efficient
completion of the project work. As a matter of principle, the instruments used for
managing a project should focus on the simultaneous achievement of output, time,
quality and input goals. This helps in avoiding or reducing the cost over-runs,
schedule-over-runs, performance deficits and/or resource shortages.

Related Ratios/Additional Notes
In the framework for project controlling, the family of Earned Value Approach offers
various ratios for evaluating the project performance, such as “Cost Performance
Index (CPI)”, “To Complete Performance Index (TCPI)”, “Estimate at Completion
(EAC)”, and “Time Estimate at Completion (TEAC)”.

4.1.2 Cost Performance Index (CPI)

Analytical Question
How cost efficient has the project been so far? What is the ratio between the budg-
eted and actual cost of the work completed, at a milestone or a particular point in
time in the life of a project?

Earned Value ⋅ 

Actual Cost

Where:
Earned Value = Budgeted Cost of Work Performed (BCWP)
Actual Cost = Actual Cost of Work Performed (ACWP)

The CPI is expressed as a percentage. When the numerator is not multiplied by 100,
the resultant quotient is expressed in decimal points.

Calculation/Derivation
In the framework for Earned Value Approach (EVA), a prerequisite for the computa-
tion of CPI is that a detailed (computerised) information system is in place for
a structural display of all project activities (for example, in the form of a network
plan). The information system should provide for regular updating of the project’s
progress report, in terms of costs, performance and work schedule (both budgeted
and actual).

The numerator in the definition represents the budgeted cost of the work al-
ready performed, and the denominator shows the actual cost of the work already
performed.
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Interpretation and Typical Range
A major dimension for project controlling is to ensure informational transparency
in the design and successful execution of each planned activity. The Earned Value
Approach (implying what is completed is also earned, as shown by sales revenue)
offers an efficient and methodical instrument in the form of the CPI.

The CPI provides information about the conformance of actual costs of the
work performed to the budget of the project, at a particular point in time. Whereas
TCPI shows the cost effectiveness to be achieved in the future in order to finish the
work within budget estimates, the CPI is an indicator of the historical cost perfor-
mance of the project. The CPI is an interesting “early-diagnosis” indicator, towards
continuous monitoring of developments in a project. If the CPI value is below 100%
(say at 90%), it implies that the actual costs exceed the budgeted costs.

Useful Suggestions
The whole field of project management, along with project controlling, offers
a broad spectrum of possible managerial and operational measures towards effi-
cient completion of the project work. As a matter of principle, the instruments used
for managing a project should focus on the simultaneous achievement of output,
time, quality and input goals. This helps in avoiding or reducing the cost over-runs,
schedule over-runs, performance deficits and/or resource shortages.

Related Ratios/Additional Notes
In the framework for project controlling, the family of Earned Value Approach of-
fers various ratios for evaluating the project performance, such as “Schedule
Performance Index (SPI)”, “To Complete Performance Index (TCPI)”, “Estimate at
Completion (EAC)”, and “Time Estimate at Completion (TEAC)”.

It is interesting to note that when we multiply SPI with CPI, the resultant num-
ber is called Critical Ratio (CR), which is a combined measure, both in terms of time
schedule and cost budget. With an SPI of 80% (0.8) and CPI of 67% (0.67), the CR
of 0.536, which represents the overall status of the project, is achieved. If CR is
equal to 1, then the project is being managed perfectly.
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4.1.3 Time Estimation at Completion (TEAC)

Analytical Question
What is the revised completion time for an activity, a work package, or a project
based on the work completed, at a particular milestone or status date, after starting
the project? Which completion date is to be expected as an early-warning?

Definition

Time at Completion

Schedule Performance Index

Where:
Time at Completion = Original Schedule at Completion (SAC)
Schedule Performance

Index
= Budgeted Cost of the Work Performed (BCWP) Divided

by Budgeted Cost of the Work Schedule (BCWS)

The TEAC is expressed in terms of time units, such as hours, days, weeks, etc.

Calculation/Derivation
In the framework for Earned Value Approach (EVA), a prerequisite for the computa-
tion of TEAC is that a detailed (computerised) information system is in place for
a structural display of all project activities (for example, in form of a network plan).
The information system should provide for regular updating of the project’s prog-
ress report, in terms of costs, performance and work schedule (both budgeted and
actual).

SPI mentioned in the denominator, as an “early-diagnosis” indicator, shows
the time efficiency of the project.

Interpretation and Typical Range
A major dimension for project controlling is to ensure informational transparency
in the design and successful execution of each planned activity. The Earned Value
Approach (implying what is completed is also earned, as shown in sales revenue)
offers an efficient and methodical instrument for revised time estimate for comple-
tion in the form of TEAC. The TEAC provides information about the updated sched-
ule for the expected time on completion. It is an interesting “early-diagnosis”
indicator towards the continuous monitoring of developments in a project.

If the SPI is below 100% (say at 80%, which is true of many projects in real life),
it indicates that only 80% of the scheduled work was completed. This would mean
that the revised time at completion will have to be adjusted upwards. Thus, with an
original schedule at completion (SAC) of 40 weeks and the latest SPI of 80% (0.8),
the revised estimate of the completion time should now be 50 weeks. However, in
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this case it is assumed for the sake of simplicity, that the SPI will remain constant
during the rest of the project period.

Useful Suggestions
The whole field of project management along with project controlling offers a broad
spectrum of possible managerial and operational measures towards an efficient
completion of project work. As a matter of principle, the instruments used for man-
aging a project should focus on the simultaneous achievement of output, time,
quality and input goals. This helps in avoiding or reducing the cost over-runs,
schedule over-runs, performance deficits and/or resource shortages.

Related Ratios/Additional Notes
In the framework for project controlling, the family of Earned Value Approach of-
fers various ratios for evaluating the project performance, such as “Schedule
Performance Index (SPI)”, “Cost Performance Index (CPI)”, and “To Complete
Performance Index (TCPI)”.

4.1.4 Estimate at Completion (EAC)

Analytical Question
What is the revised estimation of costs at completion of an activity, a work package
or a project, based on the cost performance at a milestone or a particular status
date after starting the project?

Definition

Budget at Completion

Cost Performance Index

Where:

Budget at Completion = Original Budgeted Costs at Completion
Cost Performance Index = Budgeted Cost of the Work Performed (BCWP) Divided

by Actual Cost of the Work Performed (ACWP)

The EAC is expressed in terms of currency units, such as €.

Calculation/Derivation
In the framework for Earned Value Approach (EVA), a prerequisite for the computa-
tion of EAC is that a detailed (computerised) information system is in place for
a structural display of all project activities (for example, in the form of a network
plan). The information system should provide for regular updating of the project’s
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progress report, in terms of costs, performance and work schedule (both budgeted
and actual).

Interpretation and Typical Range
A major dimension for project controlling is to ensure informational transparency
in the design and successful execution of each planned activity. The Earned Value
Approach (implying what is completed is also earned, as shown in sales revenue)
offers an efficient and methodical instrument for a revised cost estimation at com-
pletion, in the form of EAC. The updated expected cost at completion is based on an
assessment of cost performance from the most recent status date. It is an interesting
“early-diagnosis” indicator towards continuous monitoring of developments in a
project.

If the CPI is below 100% (say at 90%, which is true of many projects in real
life), it indicates that actual costs exceed budgeted costs and, as a consequence, the
revised estimates of the costs will have to be adjusted upwards. EAC is a linear pro-
jection of the past cost performance into the future because it assumes, for the
sake of simplicity, that the CPI will remain constant during the rest of the project
work. Thus, with an original budget at completion (BAC) of 100 Euro, the latest CPI
of 80% (0.8) implies that the revised estimate of the cost at completion will now be
125 Euro. Again, it is assumed that the CPI will remain constant during the rest of
the project period.

Useful Suggestions
The whole field of project management, along with project controlling, offers
a broad spectrum of possible managerial and operational measures towards an effi-
cient completion of the project work. As a matter of principle, the instruments used
for managing a project should focus on the simultaneous achievement of output,
time, quality and input goals. This helps in avoiding or reducing the cost over-runs,
schedule over-runs, performance deficits and/or resource shortages.

If because of specific project management measures, the cost effectiveness of
inputs is improved, the condition of constant CPI can be maintained. Assuming
that CPI is changeable during the remaining project period, the revised value of
EAC will be as follows:

Actual Costs +
(Budget at Completion – Earned Value)

Cost Performance Index

The actual costs represent the actual costs of the work performed (ACWP), the
earned value shows the budgeted costs of the work performed (BCWP), and the in-
formation contained within brackets is the value of remaining work.
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Related Ratios/Additional Notes
In the framework for project controlling, the family of Earned Value Approach of-
fers various ratios for evaluating the project performance, such as “Schedule
Performance Index (SPI)”, “Cost Performance Index (CPI)”, “Time Estimate at
Completion (TEAC)”, and “To Complete Performance Index (TCPI)”.

4.1.5 To-Complete-Performance Index (TCPI)

Analytical Question
What is the future projection of the average productivity needed to complete the
project within the estimated budget, based on the work completed, at a milestone
or a particular status date after starting the project? What is the ratio between the
value of the work completed and the value of the work planned in a project?

Definition

(Budget at Completion – Earned Value) ⋅ 

Budget at Completion – Actual Cost

Where:
Budget at Completion (BAC) = Total Planned Value (at Baseline)
Earned Value = Budgeted Cost of the Work Performed (BCWP)
Actual Cost = Actual Cost of Work Performed (ACWP)

The TCPI is expressed as a percentage. When the numerator is not multiplied by
100, the resultant quotient is expressed in decimal points.

Calculation/Derivation
In the framework for Earned Value Approach (EVA), a prerequisite for the computa-
tion of TCPI is that a detailed (computerised) information system is in place for
a structural display of all project activities (for example, in the form of a network
plan). The information system should provide for regular updating of the project’s
progress report, in terms of costs, performance and work schedule (both budgeted
and actual).

The numerator in the definition represents the value of the remaining work and
the denominator shows the amount of the remaining budget.

Interpretation and Typical Range
A major dimension for project controlling is to ensure informational transparency
in the design and successful execution of each planned activity. The Earned Value
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Approach (implying what is completed is also earned, as shown in sales revenue)
offers an efficient and methodical instrument in the form of the TCPI.

The TCPI provides information about cost efficiency or productivity which must
be achieved in order to finish the work within the original budget estimates (BAC).
The TCPI is an interesting “early-diagnosis” indicator towards a continuous moni-
toring of developments in a project.

The TCPI must be used in conjunction with the Cost Performance Index (CPI),
which, in effect, reflects upon the historical cost efficiency or productivity of the proj-
ect. If the TCPI is well above the latest CPI value, the efficiency of the project must be
improved; otherwise it is more likely that the project will have a cost over-run.

Useful Suggestions
The whole field of project management, along with project controlling, offers
a broad spectrum of possible managerial and operational measures towards an effi-
cient completion of the project work. As a matter of principle, the instruments used
for managing a project should focus on the simultaneous achievement of output,
time, quality and input goals. This helps in avoiding or reducing the cost over-runs,
schedule-over-runs, performance deficits and/or resource shortages.

Related Ratios/Additional Notes
In the framework for project controlling, the family of Earned Value Approach offers
various ratios for evaluating the project performance, such as “Schedule Performance
Index (SPI)”, “Cost Performance Index (CPI)”, “Estimate at Completion (EAC)”, and
“Time Estimate at Completion (TEAC)”.

4.1.6 Process Acceleration Costs

Analytical Question
Which additional costs have to be incurred in order to accelerate the completion of
a (critical) project activity or to reduce the time planned for it by one time-unit?

Definition

Process Costs for Shortened Period – Process Costs for Normal Period

Normal Period – Shortened Period

A commonly used unit base for time is “one day”. The ratio Process Acceleration
Costs are measured in terms of monetary units (for example, in € or as “Euros
per day”).
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Calculation/Derivation
A prerequisite for obtaining the required cost and time data for this ratio is
a detailed (computerised) documentation of all project activities, with the appropri-
ate cost and time data. This could be based on the foundations of a project network
plan. In this context, the acceleration costs not only have a linear movement, but
also change abruptly at intervals (the so-called step-fixed costs) or increase
progressively.

Interpretation and Typical Range
The ratio is an important element of project-controlling and information systems. It
is used for planning, manoeuvring and controlling complex, one-off and limited-
period projects or transactions which are often made up of many small activities.
The ratio provides a measure of how expensive a planned reduction in the project
completion period is. A reduction in the project period may have been necessitated:
– to make up for the lost time, or
– to gain a competitive advantage in a market, where a prime-mover advantage is

expected, or
– to avoid any disadvantages (such as penalties for time over-runs).

Useful Suggestions
The reduction in the project completion period is often applied to those activities
which demand a (so-called) critical path analysis. The analysis begins with a search
for those activities which show the lowest process acceleration costs. Depending
upon the required time-savings, the search for the lowest cost option is repeated
many times. However, any such search may lead to a change of activities or work-
flow and, eventually, may create new critical paths. It often leads to an increase in
the lowest acceleration costs at a faster pace, so that one has to match the target
time with the target costs. Moreover, such an analysis needs to be conducted with
reference to the availability of the needed machine and human-resource capacities.

Related Ratios/Additional Notes
For those projects which involve introducing a new product into the market,
a timely completion of the project is of extreme importance. In many practice situa-
tions, it was clearly evident that delays and, as a consequence, the loss of innova-
tion-leadership (which is anyway for limited periods) often led to considerably
lowered profits (because of lower prices).

In the framework for project controlling, there are related ratios in the family of
Earned Value Approach which offer other measures for evaluating the project per-
formance, such as “Scheduled Performance Index” (SPI), “Cost Performance Index”
(CPI), “To Complete Performance Index” (TCPI), “Estimate at Completion” (EAC),
and “Time Estimate at Completion” (TEAC).
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4.2 Quality Controlling

4.2.1 Quality Rate

Analytical Question
What proportion of the production is qualitatively faultless at different levels of
work, cost centres, production stages, etc.? How big is the share of products which
is free from defects and will be processed further?

Definition

Defect-free Quantity (of a given centre) in a Period ⋅ 

Total Quantity Produced (of a given centre) in a Period

The Quality Rate is expressed as a percentage.

Calculation/Derivation
The required data for this quotient is prepared from the (computerised) information
system of production planning and controlling, in particular, the one related to
quality controlling. The data could be classified according to the nature of defects,
the production location or production stage.

Interpretation and Typical Range
The Quality Rate is an important measure in the area of operational quality man-
agement. It quantifies that part of total production which was faultless, when mea-
sured in terms of specified quality requirements.

In individual cases, the typical range for this ratio can differ significantly, de-
pending upon the product-type and production method. Since eliminating every
single defect is associated with heavy follow-up costs, it is desirable to strive for
a high quality rate. Even time plays an important role in deciding an acceptable
quality rate: thus, at the time of production start or in the start-up phase, one ex-
pects a lower quality rate than later on. The quality rate can, however, be targeted
from the beginning, or improved rapidly through appropriate quality-management
techniques.

Useful Suggestions
There is a broad spectrum of possible measures which can be applied for improving
Quality Rate or stabilizing it at a high level. From a holistic perspective, not only
production processes need to be analysed carefully, but also all the upstream (prod-
uct development, design engineering) and downstream (sales and customer service)
business processes have to be included in the analysis. A systematic and coordi-
nated concurrence of all processes, with active involvement of suppliers and
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consumers during the total product life cycle, can help to improve information flow
and fulfil quality requirements.

There are various quality management techniques which are used for obtaining
the so-called “zero-defect quality” (or a high quality rate from the very beginning).
Some known techniques are: Quality Function Deployment (QFD), Failure Method
Effective Analysis (FMEA), Statistical Process Control (SPC) and Six Sigma. However,
there is no substitute for quality conscious employees who should undergo intensive
training in quality management.

Related Ratios/Additional Notes
Quality Level, Quality Co-efficient, and Zero-defect Rate are common synonyms for
Quality Rate.

The so-called “First Pass Yield” (FPY), is a similar ratio which represents
that part of the products (processes or work-packages) in the total production that
did not need any reworking.

In the large family of quality-related indicators, there are other measures such
as conformity and non-conformity costs, defect follow-up costs, defective supply
and defective delivery costs, etc. Depending upon the production processes and the
collaboration between partners in a supply or demand chain, various other meas-
ures could be conceived.

4.2.2 Rejection Rate

Analytical Question
– What proportion of the production is defective and has to be scrapped?
– How big is the share of defective units that will not be processed further?

Definition

Rejected Quantity (of a given centre) in a Period ⋅ 

Total Quantity Produced (of a given centre) in a Period

The Rejection Rate is expressed as a percentage.

Calculation/Derivation
The required data for this quotient is prepared from the (computerised) information
system for production planning and controlling, in particular the one related to
quality controlling. The data could be classified according to the nature of defects,
the production location or production stage.
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Interpretation and Typical Range
The Rejection Rate is an important measure in the area of quality management.
However, what is considered as rejected depends on how rejection is defined inter-
nally: An item can be treated as rejected when it is seriously damaged or spoiled so
that any reworking on it may not be possible, or may not be worthwhile.

In individual cases, the typical range for this ratio can differ significantly, de-
pending upon the product-type and production method. Even time plays an impor-
tant role in deciding the acceptable Rejection Rate: thus, at the time of the start of
production or in the start-up phase, one expects a higher Rejection Rate than later
on. The rejection rate can be kept to a minimum from the beginning or reduced
speedily through appropriate quality-management techniques.

The unique character of the production process makes it very difficult to draw
inter-firm comparisons for the Rejection Rate; the possibility of using external
benchmarks is thus not easy here. A firm can compare its own performance in
Rejection Rate over time, or between different business units (with the standard ter-
minology for what constitutes a rejection). An easy method, for example, is to com-
pare the budgeted rate with the actual Rejection Rate. Another method is to graph
the rejection rate development over time.

Useful Suggestions
In the framework for a modern corporate quality management, a holistic view of
linkages between product planning, production process, capacity-utilisation and
control phases is important from a strategic perspective. In this all-embracing
framework, it is necessary that the product and/or service creation process is ac-
companied by measurable indicators, so that the competitiveness of the firm is not
only maintained but also strengthened.

There are various quality management techniques which are used for obtaining
the so-called “zero-defect quality” (or a minimum Rejection Rate from the very be-
ginning). Some known techniques are: Quality Function Deployment (QFD), Failure
Method Effective Analysis (FMEA), Statistical Process Control (SPC) and Six Sigma.
However, there is no substitute for quality conscious employees who should un-
dergo intensive training in quality management.

In order to respond faster, it is always good to measure the Rejection Rate at
shorter intervals, through timely data collection.

Related Ratios/Additional Notes
The terms Scrap Rate, Defect Rate and Spoilage Rate are often used as synonyms
for the Rejection Rate.

In the large family of quality-related indicators, there are other measures, such
as conformity and non-conformity costs, quality rate, defect follow-up costs, defec-
tive incoming delivery and defective outgoing delivery costs, etc. Depending upon
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the production processes and the collaboration between partners in a supply or de-
mand chain, various other measures could be conceived.

4.2.3 Follow-up Costs Ratio

Analytical Question
– What is the relative share of the follow-up costs which are incurred for manag-

ing the unintentional non-compliance in the firm with the quality requirements
of the customer?

– What is the share of follow-up costs for eliminating the quality variance or the
consequences thereof?

Definition

Product specific or Customer specific Follow-up Costs ⋅ 

Total Production Cost for a Product (or Product Group)

The Follow-up Costs Ratio is expressed as a percentage.

Calculation/Derivation
The data for this ratio is not directly available in the cost accounting information
system because most companies do not make explicit segregation of various qual-
ity costs. Thus, the required data has to be individually collected and analysed
for product specific or customer specific requirements. As a base, however, the
(computerised) information system of production process planning and control-
ling can be drawn upon. Furthermore, special records for complaints manage-
ment (statistics, order-book, after-sales reports, etc.) in the sales department,
could also be drawn on for additional information.

For this purpose, it is also essential that the company collects costing data,
based on the direct costing system (where costs are classified into variable and
fixed components) and can aggregate the costing data for various cost-centres.

Follow-up costs are part of “Non-conformity costs”, both focused on the eco-
nomic consequences of quality variance. In the category of operative follow-up
costs, we include costs relating to warranty costs, guarantee costs and product
recall costs. In the category of strategic follow-up costs, we include loss of future
contribution margin and additional sales promotion costs. If the direct costs of non-
compliance were to be added, such as variance-testing, rework costs, or scrap
costs, the total would be the non-conformity costs.

Interpretation and Typical Range
The Follow-up Costs Ratio constitutes a central element in cost management for
implementing the quality targets in all the processes of a value chain. However,
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follow-up costs focus on the consumption of resources which arise after the sale be-
cause of some defect in the product or service. The operative elements of follow-up
costs can be measured directly. However, the strategic elements of follow-up costs
are perceived as opportunity costs from non-compliance.

The unique character of the production process makes it very difficult to draw
inter-firm comparisons of follow-up costs; the possibility of using external bench-
marks is thus not easy here. However, a firm can compare its own performance in
follow-up costs over time, or between different business units (with the standard
terminology of what should be included in it). An easy method, for example, is to
compare the budgeted with the actual Follow-up Costs Ratio. Another method is to
graph the development of follow-up costs over time.

Useful Suggestions
In the framework for modern corporate quality management, it is not enough to cat-
egorize the costs into conformity and non-conformity costs. What matters is
a holistic view of linkages between product planning, production process, utiliza-
tion, and control phases. The last two phases are the focus of operative and strate-
gic follow-up costs.

In this all-embracing framework, it is necessary that the product and/or service
creation process is accompanied by measurable indicators, so that the competitiveness
of the firm is not only maintained but also strengthened. When planning a systematic
catalogue of measures for eliminating quality variance, it is particularly important to
consider that the costs of repairing a defect or variance, increases with every delay in
detecting it. This is true both for internal development and production processes, as
well as for exponential costs when the follow-up costs extend to the customer.

Related Ratios/Additional Notes
Related ratios are: Conformity Costs Ratio or the Non-Conformity Costs Ratio.

4.2.4 Conformity Costs Ratio

Analytical Question
What are the costs involved in complying with the quality requirements of the
customer?

Definition

Product specific or Customer specific Conformity Costs ⋅ 

Total Production Cost for a Product (or a Product Group)

The Conformity Costs Ratio is expressed as a percentage.
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Calculation/Derivation
The data for this ratio is not directly available in the cost accounting information
system because most companies do not make explicit segregation of various quality
costs. Thus, the required data has to be collected and individually analysed for
product or customer specific requirements. As a base, however, the (computerised)
information system for production process planning and controlling can be drawn
upon.

For this purpose, it is also essential that the company collects costing data,
based on the direct costing system (where costs are classified into variable and
fixed components) and can aggregate the costing data for various cost-centres.

In the category of conformity costs, the first most important element relates to
the preventive (error-reduction) costs, such as costs for installing quality manage-
ment techniques. Some common techniques are: Quality Function Deployment
(QFD), Failure Method Effective Analysis (FMEA), Statistical Process Control (SPC)
and Six Sigma. The second important element relates to conformity costs which en-
sure that quality requirements (both in-process and final requirements) have been
complied with. In certain industries, such as pharmaceuticals and foods, confor-
mity costs have a third element of costs when complying with legal requirements
imposed by the state, towards quality-controls, such as trial costs and documenta-
tion costs.

Interpretation and Typical Range
The Conformity Costs Ratio constitutes a central element in cost management for
implementing quality targets in all processes in a value chain. From a marketing
perspective, all the requirements, agreed with the customer, constitute the yard-
stick towards the quality of the product or service provided. The costs involved in
fulfilling and complying with those requirements need to be managed carefully.

A conceptual counterpart of conformity costs is the “Non-conformity costs”
which comes into focus when the quality requirements are not complied with, or
there is a variance from the agreed requirements, for example, non-compliance
costs related to variance-testing, rework costs, or scrap costs. Other operative or
strategic costs can relate to warranty costs, guarantee costs, product recall costs,
loss of future contribution margins and sales promotion costs.

The unique character of the production process makes it very difficult to draw
inter-firm comparisons for conformity costs; the possibility of using external bench-
marks is thus not easy here. However, a firm can compare its own performance, in
conformity costs over time or between different business units (with the standard
terminology of what should be included in it). An easy method, for example, is to
compare the budgeted with the actual Conformity Costs Ratio. Another method is to
graph the development of conformity costs over time.
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Useful Suggestions
In the framework for a modern corporate quality management, it is not enough to
categorise the costs into conformity and non-conformity costs. What matters is
a holistic view of linkages between product planning, production process, capacity
utilisation and control phases, which is important from a strategic perspective.
Costs, as a quantified image of the resource consumption, have to be managed
across the board, starting from the quality rating of the suppliers, down to the ques-
tions of costs involved in recycling and disposal of waste.

In this all-embracing framework it is necessary that the product and/or service
creation process is accompanied by measurable indicators, so that the competitive-
ness of the firm is not only maintained but also strengthened.

Related Ratios/Additional Notes
Compliance Cost Ratio is a common synonym for Conformity Costs Ratio.

The related ratios are: Non-Conformity Costs Ratio, or Variance Costs Ratio.

4.2.5 Non-Conformity Costs Ratio

Analytical Question
What is the relative share of costs which are incurred from managing the uninten-
tional non-compliance (in the firm) with the quality requirements of the customer?
What is the share of costs for eliminating the quality variance, or the consequences
thereof?

Definition

Product specific or Customer specific Non-Conformity Costs ⋅ 

Total Production Cost for a Product (or a Product Group)

The Non-Conformity Costs Ratio is expressed as a percentage.

Calculation/Derivation
The data for this ratio is not directly available in the cost accounting information
system because most companies do not make an explicit segregation of the various
quality costs. Thus, the required data has to be collected and analysed for product
specific or customer specific requirements individually. As a base, however, one
could draw upon the (computerised) information system of production process
planning and controlling.

For this purpose, it is also essential that the company collects costing data,
based on the direct costing system (where costs are classified into variable and
fixed components) and can aggregate the costing data, for various cost-centres.
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In the category of “Non-conformity costs”, those costs which are included come
into focus because of non-compliance with the quality requirements, or because of
a variance from the agreed requirements, for example, non-compliance costs re-
lated to variance-testing, rework costs, or scrap costs. Other operative or strategic
costs could relate to warranty costs, guarantee costs, product recall costs, loss of
future contribution margin and sales promotion costs.

Interpretation and Typical Range
The Non-Conformity Costs Ratio constitutes a central element in cost management for
implementing the quality targets in all the processes of a value chain. From a market-
ing perspective, all the requirements agreed with the customer, constitute the yard-
stick towards the quality of the product or service provided. The costs involved in
fulfilling and complying with those requirements need to be managed carefully.

A conceptual counterpart of non-conformity costs is “Conformity Costs”. The
primary element in conformity costs relates to the preventive (error-reduction)
costs, such as costs for installing quality management techniques. Some common
techniques are: Quality Function Deployment (QFD), Failure Method Effective
Analysis (FMEA), Statistical Process Control (SPC) and Six Sigma. The second most
important element relates to conformity costs which ensure that quality require-
ments (both in-process and final requirements) have been complied with. In certain
industries, such as pharmaceutical and food, conformity costs have a third costs
element in complying with the legal requirements imposed by the state, towards
quality-controls, such as trial costs and documentation costs.

The unique character of the production process makes it very difficult to draw
inter-firm comparisons for non-conformity costs; the possibility of using external
benchmarks is thus not easy here. However, a firm can compare its own perfor-
mance in non-conformity costs (with the standard terminology of what should be
included in it) over time, or between different business units. An easy method, for
example, is to compare the budgeted with the actual Non-Conformity Costs Ratio.
Another method is to graph the development of non-conformity costs over time.

Useful Suggestions
In the framework for a modern corporate quality management, it is not enough to
categorize the costs into conformity and non-conformity costs. What matters is
a holistic view of linkages between product planning, production process, capacity
utilization and control phases. This is important from a strategic perspective. Costs,
as a quantified image of the resource consumption, have to be managed across the
board and should include:
– The quality rating of the suppliers;
– Production processes geared towards fulfilling customer requirements and ex-

pectations; and
– Costs involved in recycling and disposal of waste.
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In this all-embracing framework, it is necessary that the product and/or service
creation process is accompanied by measurable indicators, so that the competitiveness
of the firm is not only maintained but also strengthened. When planning a systematic
catalogue of measures for eliminating the quality variance, it is particularly important
to consider that the costs of repairing a defect or variance increases with every delay
in detecting it. This is true both for internal development and production processes, as
well as for exponential costs when the follow-up costs extend to the customer.

Related Ratios/Additional Notes
Non-Compliance Costs Ratio and Variance Costs Ratio are common synonyms for
Non-Conformity Costs Ratio.

A related ratio is: Conformity Costs Ratio or Compliance Costs Ratio.

4.3 Supply Chain Management

4.3.1 Procurement Efficiency Ratio

Analytical Question
How much are the procurement costs in relation to the total procured volume? How
efficient is the purchasing department in terms of volume managed and costs
generated?

Definition

Costs of the Purchasing Department per Period ⋅ 

Volume Procured per Period

Where:

Volume Procured = Ordered Quantity × Acquisition Price
Costs of Purchasing Department = Proxy for Resources Consumed by Purchasing

Department (e.g. Salaries, Office Occupancy
Costs, Telecommunication Costs, Depreciation
of Assets used in Purchasing Department,
Insurance Costs, Travel and General Admini-
strative Costs)

The Procurement Efficiency Ratio is expressed as a percentage.

Calculation/Derivation
The required information for this ratio is to be obtained primarily through internal
cost accounting data. The information is aggregated, typically for various cost
centres and cost types.
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Interpretation and Typical Range
Procurement Efficiency Ratio is a widespread measure for the cost-effectiveness of
the purchasing department. The ratio primarily compares the fixed costs of the pur-
chasing department with the changing volume of the quantity procured. In this re-
spect, the task lies in allocating the indirect costs, associated with the procurement
activities, which is not an easy task. Depending upon how strongly the procured
volume varies in a particular period (linked to the changing capacity utilization
level or discount offers for large volume purchases), the computed ratio also varies
accordingly.

Therefore, it is difficult to recommend a meaningful target for this ratio. As ori-
entation and for comparison purposes, internal benchmarks between various units
within the firm can be used. The performance over time can be analysed with the
help of budget-actual comparisons. External benchmarks can be taken from the
branch-specific averages or the best-practice values.

Useful Suggestions
Process costing is usually applied to those business processes which are repetitive
in nature; it helps in calculating a process cost rate which is a promising method
for allocating at least part of the fixed costs, on the basis of actual consumption.
When prices are constant, the Procurement Efficiency Ratio shows strong similari-
ties with the quantity-oriented process cost rate.

With appropriate differentiation of various costs, one can get detailed informa-
tion on how efficiently A, B, and C categories (or even X, Y, Z categories) of goods
are procured through diverse procurement channels (for example, eProcurement)
or through a range of legal contracts (for example, annual supply agreements). This
information can be of immense value for strategic and operational decisions.

A change in this ratio, in the context of desired corporate goals, can be
achieved by a disproportionate increase or decrease in the cost of procurement
(as numerator) and procured volume (as denominator). For further details and
systematic explanations on this, refer to the information in Appendix I.

Along with direct efforts at influencing the operational costs through organiza-
tional structure, process-flow planning, price based and/or quantity based policy
measures in the purchasing department, one can improve procurement efficiency,
and also by a careful (price and quantity based) optimization of the required goods
and services that are procured over time.

Related Ratios/Additional Notes
In addition to this period based ratio, procurement efficiency is also calculated “per
purchaser.” However, this number has to be interpreted carefully because of the
above-mentioned limitations.
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4.3.2 Supplier-Audit Ratio

Analytical Question
To what extent are the purchased products and services of a firm acquired from
audited suppliers (in the sense of a successfully completed explicit screening
process)?

Definition
Indicator variant based on the number of suppliers:

Number of Audited Suppliers per Period · 100
Total Number of Suppliers per Period

Indicator variant based on the value of purchased volume:

Value of PurchasedVolume fromAudited Suppliers per Period · 100
Total Value of PurchasedVolumeper Period

Both indicator variants have the dimension %.

Calculation/Derivation
The required data for this KPI can be obtained from (computerised) information sys-
tems devoted to purchase or procurement planning, management and monitoring.
The data can be organized in cooperation with the legal department because of
its involvement in the supplier audit process. A well-developed and decision-
facilitating supplier databank should be regularly maintained. Due to the variety of
testing items, the testing methods and screening procedures, the details of suppli-
ers’ audit and the level of certification may differ amongst suppliers, leading to
huge complexities in calculating the KPI.

Interpretation and Typical Range
Within the framework for supplier’s auditing, whether the selected objects, such as
individual processes, functional areas or the entire company meet the requirements
set by the auditor or fulfil certain generally accepted guidelines should be checked.

According to the organisational position of the auditor(s), the following three
basic forms of auditors can be differentiated:
1. Internal auditing (so-called 1st Party Auditing), where auditors are employees

of the audited organization.
2. External business partner auditing (so-called 2nd Party Auditing), where audi-

tors are employees of a direct customer, supplier, etc.
3. External independent auditing (so-called 3rd Party Auditing), where auditors

represent a neutral “third” organisation that is not related in business terms,
for example TÜV or similar agencies which typically carry out certification
audits.
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The typology of criteria-catalogues for suppliers’ audit is characterised by different
points of focus, and can range from firm and/or industrial branch guidelines all the
way to international guidelines that align themselves with UN standards.

The validity of an audit is significantly influenced by stipulation of, and compli-
ance with, an appropriate frequency of repetition over time, often supplemented by
intermittent and independent internal audits, as well as by unannounced and new
external audits.

A general corporate target for the extent of each Supplier-Audit Ratio cannot be
meaningfully determined. For orientation and benchmarking, internal comparisons
(such as the ratio in different organizational units or budget-actual comparisons or
actuals over time) and corresponding external comparisons (where the information
about the competitors, branch-specific average values or the “best-practice” values)
may be used as a guide.

Useful Suggestions
In a globally interconnected economy, based on division of labour and varied vertical
depths of manufacturing, the importance of supply and demand-chain performance
indicators has increased significantly. The mutual dependencies in the multi-levelled
supply chain often make it imperative to check the reliability of partners through
auditing mechanisms and to ensure reliability through contractual obligations.

Alongside the analysis of an initial condition for the company being checked,
an audit can also help bring to light, through due-diligence tests, the current defi-
cits with respect to each criteria-catalogue. This can help uncover weaknesses and,
with appropriate suggestions, improve and maintain the performance of suppliers
in line with auditor’s expectations. If necessary, this could lead to purchasing prac-
tices of the firm being changed or standing contracts with suppliers terminated.

Keeping in mind the increasingly widespread concept of Corporate Social
Responsibility (CSR) and three-dimensional sustainability in terms of economic
benefits, social responsibility and environmental viability, audits must specially or
comprehensively contribute towards avoiding, reducing and rectifying the negative
consequences of business activity. Typically, the following points of focus have to
be worked upon:
– Quality management
– IT-security management
– Environmental management
– Risk management
– Health and safety management.

Related Ratios/Additional Notes
The corresponding reporting indicator for the Global Reporting Initiative (GRI) is
based upon the percentage-threshold of only new suppliers, which are checked ac-
cording to environmental criteria (disclosure 308-1). Other related ratios for GRI are
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labour practices criteria (disclosure 407-1: freedom of association and collective
bargaining) or social impact criteria (disclosure 414-1).

In comparison with auditing (especially 1st Party and 2nd Party), the 3rd Party
certification is generally a systematic procedure or a confirmation of a successfully
completed process of acquiring, for example, an ISO-Certificate by a recognised cer-
tification organisation. The certification is often granted on the basis of, amongst
others, the DIN EN ISO 19011 which provides the guidelines for audits on quality
and environmental management systems of the supplier.

4.3.3 Supply Chain Cycle Time

Analytical Question
How long does it take, in the inter-organizational supply chain, to procure the raw
material, produce the product and deliver it to the customer? What is the longest
time required in the supply chain to satisfy a customer order, if all inventory levels
were extremely low or zero, for example in the just-in-time (JIT) model?

Definition

Procurement Time
+ Production Time
+ Internal Inventory Time
+ Packaging and Shipment Time

The KPI “Supply Chain Cycle Time” is computed in number of days, and can also
be in weeks or months.

Calculation/Derivation
The required data for this performance indicator is derived from the (computerised)
information system of procurement planning, production planning, sales planning
and actual time consumed in the processes. The budgeted and realised data should
preferably be compiled for each product or customer order in a period.

In most cases today, the basic data for this purpose is drawn from an ERP
(Enterprise Resource Planning) system with a module-based structure.

Interpretation and Typical Range
Supply Chain Cycle Time (SCCT) begins with the purchase order, placed on supplier
and ends with the final placement of the finished product, on the shelf or delivery
to the customer’s warehouse. It includes the time consumed in the upstream supply
chain processes (including order placement at supplier, inbound logistics and in-
spection) to manufacturing, inventorying and further on to all the downstream sup-
ply chain processes (including packaging, outbound logistics, delivery to the
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customer). It could also be interpreted as the sum total of the procurement lead-
time and order-fulfilment time.

An underlining assumption for the indicator is that the firm has zero inventory
levels. Therefore, SCCT refers to the maximum (not minimum or average) time re-
quired in the procurement and delivery. The budgeted maximum SCCT has to be
compared with the realized SCCT for locating the variance at each process-
component for remedial actions.

Because of the individual profiles of the companies (product complexity or cap-
ital-intensive production process), it is difficult to recommend a meaningful target.
As orientation and for comparison purposes, internal benchmarks between various
units within the firm can be used. The performance over time can be analysed with
the help of budget-actual comparisons. External benchmarks could be taken from
the branch-specific averages or the best-practice values.

Assuming that firms in the same branch usually have similar production and
asset structures, the ratio values, differing significantly from the averages, are clear
candidates for serious reviews. This should help in analysing the positive and nega-
tive developments or consequences, and in manoeuvring them in the context of cor-
porate goals.

It should, however, be said that minimizing the SCCT should not be an efficiency-
target because it often leads to sub-standard and less optimal solutions. The challenge
lies in optimizing the SCCT without sacrificing the parameters of quality and costs.

Useful Suggestions
Given the fact that we live in an era of speed competition, a major key to success is
time compression. Fast movement of information and products is essential for sur-
vival. Thus, efforts at optimizing the SCCT mean decreasing the inventory-holding
days and reducing the cash conversion cycle, both of which release the capital tied
by these processes.

Managing the SCCT requires concerted efforts at all levels. It not only involves
cross-functional process, re-engineering within the company, but also inter-
organizational integration in the upstream and downstream supply chain.
Suppliers, at the supply chain source, are considered to have an incredible impact
on the supply chain as to time, inventory, quality and logistic costs, impact that
goes far beyond pricing and placing purchase orders. Visibility of purchase orders,
at suppliers, in-transit and at each step in the chain, from vendor’s plant to delivery
at the warehouse, store or customer can be important factors for optimizing SCCT.

It is relevant to note that effective supplier management is based on technology,
process and people. More importantly, it is how purchase orders and suppliers’ rela-
tionship are managed. The technology enables the revising of orders, their priorities,
their style and other mixes, their timing, quantities and more. Technology gives visibil-
ity to directing and controlling supplier performance and what is in the supply chain,
including what is happening with transport and other logistics service providers.
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Related Ratios/Additional Notes
A closely related and equally important ratio is Cash-to-Cash Cycle which measures
the length of time during which liquidity is tied to the operational cycle. Whereas,
the focus of SCCT is on the time consumed in the operational cycle, it shifts to capi-
tal blocked in the Cash-to-Cash Cycle.

When attention switches from the time efficiency to cost efficiency of the pro-
curement cycle, the resultant ratio to focus on is the Procurement Efficiency Ratio.
It is not good to ignore the fact that too much focus on SCCT often results in Faulty
Incoming and/or Faulty Outgoing Delivery Rates which may create high inspection
costs.

The two ratios having a strong impact on SCCT are Throughput Time (TPT) and
Days Inventory Outstanding (DIO). A good management of these components of
SCCT is entirely within the internal operations of the company.

4.3.4 Faulty Incoming Delivery Rate

Analytical Question
How big is the share of faulty incoming deliveries in total, or from each of the
suppliers?

Definition

Number of Faulty Incoming Deliveries ⋅ 

Total Number of Incoming Deliveries (in a Period or per Supplier)

The Faulty Incoming Delivery Rate is expressed as a percentage.

Calculation/Derivation
The required data for this quotient is prepared from the (computerised) information
system for procurement planning and controlling. The data could be compiled for
all the suppliers in a period, or separately for each supplier.

Interpretation and Typical Range
The Faulty Incoming Delivery Rate is an important measure for the suppliers’ qual-
ity rating system. It provides an indicator for judging a supplier’s performance in
terms of guaranteeing supplies to the firm, in the right quality, and in time. (See in
connection with this, another indicator of supplier’s readiness to deliver under the
heading “Supplier’s Service Level”.)

Given the individual inventory holding policy of a firm, and the cost involved
in managing the faulty incoming deliveries, it is desirable to optimize both and
keep the faulty deliveries to a minimum. This is important for ensuring an uninter-
rupted supply of needed input in the operational processes.
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Useful Suggestions
In our networked business world, companies often outsource their operations to ex-
ternal parties which leads to a decline in the in-house production intensity. In con-
sequence, there is an increasing need to measure the performance of the parties
involved in the supply chain. Thus, ratios for measuring quality, costs or time of
incoming deliveries have become more relevant today than before.

Accordingly, the need to coordinate supply chains has increased and, in ex-
treme cases of just-in-time supply systems, the relationship with suppliers is often
based on precise planning of the preparatory and simultaneous flow of information
in both directions.

Related Ratios/Additional Notes
If only the quantity of the faulty incoming deliveries is taken as the numerator in
the ratio, the resultant “Quantity-based Complaint Rate” can be shown as follows
(calculated separately for A, B, and C category items):

Quantity of Complained Units ⋅ 

Total Number of Acquired Units (in a Period or per Supplier)

In contrast, if the value of the incoming deliveries is taken as the numerator in the
ratio, the resultant “Value-based Complaint Rate” can be shown as follows:

Value of the Complained Units ⋅ 

Total Value of Incoming Deliveries (in a Period or per Supplier)

4.3.5 Faulty Outgoing Delivery Rate

Analytical Question
How big is the share of faulty outgoing deliveries of the total deliveries, or of total
deliveries to each of the customers separately?

Definition

Number of Faulty Outgoing Deliveries ⋅ 

Total Number of Outgoing Deliveries (in a Period or per Customer)

The Faulty Outgoing Delivery Rate is expressed as a percentage.
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Calculation/Derivation
The required data for this quotient is prepared from the (computerised) information
system for sales planning and controlling. The data can be compiled for all the cus-
tomers in a period, or separately for each customer.

Interpretation and Typical Range
The Faulty Outgoing Delivery Rate is an important measure of the quality of the de-
livery and distribution system, organized by the firm. From a customer’s perspec-
tive, it is also a useful criterion towards the suppliers’ quality rating system. It
provides an indicator for judging performance in terms of guaranteeing supplies to
the customers at the right quality, and in time. (See in connection with this, another
indicator for supplier’s readiness to deliver, under the heading “Supplier’s Service
Level”.)

Given the individual inventory holding policy of a firm, and the cost involved
in managing the faulty outgoing deliveries, it is desirable to optimize both, and
keep the faulty deliveries to a minimum. This is important to ensure an uninter-
rupted supply of needed input to customers.

Useful Suggestions
In our networked business world, companies often outsource their operations to ex-
ternal parties, which leads to a decline in the in-house production intensity. In con-
sequence, there is an increasing need to measure the performance of the parties
involved in the supply chain. Thus, ratios for measuring quality, costs or time of
outgoing deliveries, have become more relevant today than before.

Accordingly, the need for coordination of supply chains has increased and, in
the extreme cases of just-in-time supply systems, the relationship with suppliers is
often based on a precise planning of preparatory and simultaneous flow of informa-
tion in both directions.

The basic element of all measures towards reducing faulty deliveries (or stabi-
lizing the lower level of faults) is a systematic analysis of the causes of such prob-
lems and their permanent elimination through intensive quality management and
controlling.

Related Ratios/Additional Notes
If only the quantity of the faulty outgoing deliveries is taken as the numerator in
the ratio, the resultant “Quantity-based Complaint Rate” can be (calculated sepa-
rately for A, B, and C category items) shown as follows:

Quantity of Complained Units ⋅ 

Total Number of Delivered Units (in a Period or per Customer)
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In contrast, if the value of the outgoing deliveries is taken as the numerator in
the ratio, the resultant “Value-based Complaint Rate” can be shown as follows:

Value of the Complained Units ⋅ 

Total Value of Outgoing Deliveries (in a Period or per Customer)

4.3.6 Vertical Integration Level

Analytical Question
– What proportion of the total production is carried out within the company? Or
– When measured in terms of relative value added, what is the level of vertical

integration within the firm?

Definition

Value Added ⋅ 

Total Output

The gross value added is the difference between the output and input. In business
terminology, it is determined by subtracting the value of goods and services pur-
chased from the total production value for the current period. If depreciation is also
subtracted, the resultant amount is called net value added.

The Vertical Integration Level is expressed as a percentage.

Calculation/Derivation
The required data for this quotient is prepared from the information system relating
to internal cost accounting and external financial accounting. In the case of exter-
nal financial accounting based on the annual report, value added is derived by sub-
tracting the cost of goods sold from net sales.

Interpretation and Typical Range
The gross value added is considered as a better measure for fixing the firm’s size
than sales revenue, because:
– Value added takes into account not only the vertical integration level but also

the total output.
– A price based or quantity based increase in the value of purchased goods and

services which is passed through to the customer shows a numeric growth (in
sales) for the firm. However, other factors remaining the same, it does not
contain any real increase in value added.
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For comparison between or amongst firms with varying levels of absolute value
added (which may create a biased judgment), the explicit consideration of the
Vertical Integration Level, as a relative ratio, can provide more transparency.

The higher the Vertical Integration Level, the higher the share of internally
generated value in the total output of the firm. If the ratio is falling over time, it
could be an indicator of increased outsourcing of the business processes.
However, a lower or higher Vertical Integration Level does not, in principle, indi-
cate a negative or positive state of affairs. A firm with lower vertical integration
could be as profitable as (more profitable than) its competitor who has, relatively
speaking, a higher value added. The level of vertical integration is strongly influ-
enced by the situation of the firm in the market, its competitive position, and the
branch specific environment.

Useful Suggestions
From a strategic perspective, the configuration of the firm’s supply chain is of pri-
mary importance. Which of the processes should be carried out internally by the
firm because of the competitive advantages gained over time? Which of the pro-
cesses can be carried out more cost effectively by suppliers and partners in the pro-
duction network? The qualitative and quantitative advantages and disadvantages
of strong vertical integration should be compared carefully with the advantages
and disadvantages of focusing on core-competence (and as a consequence of lower
vertical integration).

If a firm is experiencing problems due to continuous bottlenecks or shortages,
its value chain should be reviewed carefully. It should examine the economic bene-
fits of shifting the squeezed activities, through external procurement or outsourc-
ing. The firm can also conduct capital budgeting analysis on the benefits of
a targeted capacity expansion.

Related Ratios/Additional Notes
The term vertical integration has its origins in the area of industrial organization.
However, it has become very popular in the last decade, primarily in the context of
supply chain management. The ratio can also be used by all other kinds of firms as
“Value Added Level” or “Value-Added Quota”.

Depending upon the need for taking action on a strategic level (in the case of
enduring bottlenecks) or on the operative level (from temporary overloaded capac-
ity), the management is confronted with the problem of choosing an appropriate
level of vertical integration (which is often summed up as “Make or buy decision”,
or “Out versus In-sourcing”) or just tolerating the bottleneck related additional
costs of internal production.
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4.3.7 Supplier’s Service Level

Analytical Question
– In the context of sales, how far is the firm able to make timely supplies to exter-

nal customers? Or
– In the context of procurement, how far is an external supplier able to make

timely supplies to us? Or
– In the context of internal logistics, how far is an internal supplier able to make

timely supplies to an internal recipient?

Definition

Number of Scheduled Deliveries (in a Period) ⋅ 

Total Number of all Deliveries (in a Period)

The Supplier’s Service Level is expressed as a percentage.

Calculation/Derivation
If the focus is on external customers (or external suppliers) the required data for
this quotient is prepared from the (computerised) information system for sales (pro-
curement) planning and controlling.

In the case of an internal supplier, the needed data could be provided by the
internal logistic information system, particularly, the warehouse and transportation
data.

Interpretation and Typical Range
Depending upon the focus, on sales or external (or internal) procurement, this ratio
measures whether the outgoing or incoming deliveries were carried out in time or
as per the given schedule. The ratio is one of the performance evaluation criteria for
measuring the internal or external delivery and availability, in terms of time, as-
suming that the quality of the delivered object is good.

Given the individual inventory holding policy of a firm, and the cost involved
in managing the faulty outgoing deliveries, it is desirable to optimize on both and
keep the delivery-delays to a minimum. This is important for ensuring an uninter-
rupted supply of needed input.

Useful Suggestions
In the modern business world with strong emphasis on networking, companies often
outsource their operations to external parties, which leads to a decline in the in-
house production intensity. In consequence, there is an increasing need to measure
the performance of the parties involved in the supply chain. Thus, ratios for measur-
ing quality, costs or time of deliveries have become more relevant today than before.
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Accordingly, the need for coordination of supply chains has increased and, in ex-
treme cases of a just-in-time supply system, the relationship with suppliers is often
based on a precise planning of preparatory and simultaneous flow of information in
both directions.

The basic element of all measures towards reducing delays in deliveries (or sta-
bilizing scheduled deliveries) is a systematic analysis of the causes of such prob-
lems, and their permanent elimination through an intensive quality management
and controlling.

Related Ratios/Additional Notes
If the value of the deliveries is taken as the numerator in the ratio, the resultant
“Value-based Complaint Rate” could be shown as follows:

Value of the Complained Deliveries (in a Period) ⋅ 

Total Value of all Deliveries (in a Period)

The ratio can be shown separately for complaints relating to delays, and complaints
relating to quality problems. These could be further classified into outgoing deliver-
ies and incoming deliveries.

As synonyms for the Supplier’s Service Level, “On-time Delivery Rate” or
“Scheduled Adherence Rate” could be used.

4.3.8 Cooperation Index

Analytical Question
Are the net benefits, derived from internal and/or external cooperative processes,
higher or lower over time? To what extent has the company gained from higher lev-
els of cooperation in the inter- and intra-organizational processes?

Definition

Net Benefits from Cooperative Processes in Period t

Net Benefits from Cooperative Processes in Period t-

Cooperation Index could be in multiples or (when multiplied by 100) as a percentage.

Calculation/Derivation
The calculation of the benefits from cooperative processes requires monetary esti-
mation of all the synergies and savings which the firm has achieved through
inter-and intra-organizational cooperative processes. The costs incurred (for tech-
nical or human resources) in implementing cooperative processes, must be sub-
tracted from the value of all synergies and savings to calculate the net benefits.
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For better results, it is desirable to systematically pool all the costs in a separate
cost-centre.

Interpretation and Typical Range
The Cooperation Index provides a pragmatic and quantifiable measure of the coop-
erative processes (for example, new methods of communication) introduced by the
firm across functional, business and organizational boundaries. It is a useful tool
for managers to measure the impact of various strategic and process options imple-
mented over time to improve the cooperative capacity of the organization.

If a company adopts new cooperative strategies and processes in inter- and
intra-organizational activities over time, it commits higher amounts of technical
and human resources towards the realization of an improved cooperative environ-
ment. The efficiency gains achieved through such initiatives must be measured in
monetary terms to justify such moves.

It is not possible to give a desired target ratio for this ratio. If the index is suc-
cessively higher over time, it should be interpreted as positive and effective.

However, since the benefits of various cooperative strategies and processes
may lag for some periods, the initial higher costs may create confusion when com-
paring results. Thus, for long-term impact analysis, time-series results over several
periods should be compared.

Useful Suggestions
In a world where value must be created through innovation, where ubiquitous com-
munication technology has levelled the playing field, where resources are coupled
flexibly as needed, cooperation becomes the most critical organization capability.
Today, across the world, organizations struggle to reap the benefits of processes
that are dependent on purposeful cooperation – innovation, flexible sourcing, cus-
tomer sensing, workforce deployment, resource allocation, and many others. The
ability to cooperate is a critical success factor in mergers, partnerships, and joint
ventures, which, more than ever before, are fundamental elements in most organi-
zation’s strategic plans.

The resource commitment for cooperative processes can often be very expensive
and demands clear homework on cost-benefit analysis for such actions. For example,
asking a supplier to adopt a particular technical system for faster communication
may require financing such an initiative. This would demand a serious analysis of
the long-term efficiency gains which must surpass the investment involved in it.
Often, it would demand a capital budgeting exercise, where the monetary benefits of
such a decision have to be discounted over the effective period.

For improving the Cooperation Index, mutual resource dependence and congru-
ent goals are considered to be the two most important pre-requisites. In a situation of
mutual dependence, organizations will cooperate in order to exchange resources that
make it possible to achieve organizational goals, whereas shared interests and
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a similar commitment to a policy make it easier to get along and reduce costs.
Needless to say, mutual trust also reduces various costs and increases cooperation.

A change in this ratio could be triggered by a disproportionate increase or de-
crease in synergies and/or costs involved in new cooperative initiatives. The bene-
fits may often lag behind the costs involved in cooperative projects.

Related Ratios/Additional Notes
Sometimes, in an inter-organizational context, Cooperation Index is viewed as
the number of strategic alliances made (minority and majority stakes, license
agreements, R&D projects, joint-ventures, mergers and acquisitions, etc.) and
network-memberships obtained by a firm. In this case, the index would refer to
the percentage change in the total number of such alliances and memberships
between two periods.

A related ratio is considered to be the Coordination Index. This, however,
would be a non-monetary measure of, for example, how frequently different depart-
ments (involved in a collective process) communicate or meet with each other.

The monetary quantification of the synergies generated by inter- and intra-
organizational processes is not an easy job. Similarly, the subjective separation of
estimated costs and savings of cooperation projects, from the rest of the costs and
savings, may make the application of this indicator somewhat difficult.

4.4 Production Capacity Management

4.4.1 Plant Availability

Analytical Question
What is the effective availability of the plant and machinery for direct production?
What is the proportionate time, out of the total operational time, during which
a plant is ready for use in production?

Definition

Production Time ⋅ 

Total Operation Time

The term “Total Operation Time” is made of three time components:
– production time (maximum possible production hours)
– setup and change-over time (non-productive time)
– servicing, maintenance and repairing time (idle time)

The Plant Availability is expressed as a percentage.
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Calculation/Derivation
The required data for this quotient is prepared from the (computerised) information
system of production planning and controlling.

Interpretation and Typical Range
The Plant Availability is viewed as one of the main ratios in process-controlling in
the area of fixed-asset management. It is based on the competitive factor of time,
and provides a percentage value about the availability of a particular machine,
a set of machines or a multi-layered production plant for use in the production pro-
cess. The higher the actual production time, and the lower the unplanned interrup-
tions, the better the capacity utilization of the machine.

Useful Suggestions
The high capital intensity involved in modern production processes makes it imper-
ative that the production capacities, and their availability, are managed systemati-
cally. An increase in machine running-time is not only possible through an
extension of the total operation time (for example, through increase in the number
of shifts in a day) but also through a reduction of the non-productive and idle time.
This can be achieved with the help of strategic measures relating to organizational
structures in production management, or through measures aimed at operative pro-
duction planning and controlling.

Therefore, in investment and maintenance controlling, the discovery and re-
moval of the wasteful activities is considered a central issue. The sources of waste-
ful activities could be in operational time and availability loss, shift-starting times
or setup times, as well as intensity and quality problems.

Related Ratios/Additional Notes
Two synonyms for Plant Availability are Plant Utilization Rate or Machine Running
Time Ratio.

4.4.2 Plant Downtime Rate

Analytical Question
What is the proportionate time, out of the total operational time, during which a plant
is (unplanned) not available for production because of a breakdown or interruption?

Definition

Downtime ⋅ 

Total Operation Time
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The term “Total Operation Time” is made up of three time components:
– production time (maximum possible production hours)
– setup and change-over time (non-productive time)
– servicing, maintenance and repairing time (idle time)

The Plant Downtime Rate is expressed as a percentage.

Calculation/Derivation
The required data for this quotient is prepared from the (computerised) information
system, relating production planning and controlling. In particular, the data which
contains the operational time records has to be considered. It is important to men-
tion that downtime is a part of the total idle time.

Interpretation and Typical Range
The Plant Downtime Rate is viewed as one of the main ratios for process-controlling
in the area of fixed-asset management. It is based on the competitive factor of time,
and provides a percentage value about the non-availability of a particular machine,
a set of machines or a multi-layered production plant for use in the production pro-
cess. The lower the unplanned interruptions, i.e. downtime, the better the capacity
utilization of the machine.

Useful Suggestions
The high capital intensity involved in modern production processes makes it imper-
ative that the production capacities and their availability are managed systemati-
cally. An increase in machine running-time is not only possible through an
extension of the total operation time (for example, through increase in the number
of shifts in a day) but also through a reduction of non-productive and idle time.
This can be achieved with the help of strategic measures, relating to organizational
structures in production management, or through measures aimed at operative pro-
duction planning and controlling.

Efforts made at reducing or avoiding downtime is a major aspect in mainte-
nance, proactive servicing and repair management systems.

Related Ratios/Additional Notes
Sometimes, Idle Plant Time Ratio or Plant Breakdown Rate, are mentioned as syno-
nyms for Plant Downtime Rate.
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4.4.3 Maintenance Cost Intensity

Analytical Question
What is the ratio between the annual maintenance costs and the imputed deprecia-
tion of the asset being maintained?

Definition

Maintenance Costs in a Period ⋅ 

Imputed Depreciation of the Asset in a Period

The Maintenance Cost Intensity is expressed as a percentage.

Calculation/Derivation
The required data for this quotient is prepared from the (computerised) information
system used for asset-controlling, in particular from data relating to production
planning and controlling.

The maintenance costs are composed of two components which, as a matter of
rule, behave in opposite directions:
– Inspection and preventive maintenance costs for checking the existing condi-

tion of the machine. This entails early fault-diagnosis as well as regular care to
prevent wear and tear; and

– Repair costs for removing any problem and, in some situations, the costs of
managing breakdowns and malfunctioning.

Interpretation and Typical Range
The Maintenance Cost Intensity is a widely used ratio which shows the periodic
relation between cost of maintaining the performance of an asset, and its imputed
depreciation.

Depending upon the strategy chosen for the maintenance of assets, the numer-
ator in this ratio may show consistently similar values. This would be particularly
true if the maintenance strategy is primarily focused on preventive maintenance.
However, with the increasing age of the machines, this cost item should show an
upward trend. On the other hand, the value in the denominator may be constant or
change over different periods, depending upon whether the imputed depreciation
is time-based or activity-based. Therefore, any specific target benchmark for this
ratio is hard to recommend.

However, it is important to review the variance between the planned and un-
planned developments in this ratio. It is also important to check when the target for
taking corrective measures misses the mark. In extreme cases, it is better to replace
the asset earlier than planned.

4.4 Production Capacity Management 255

 EBSCOhost - printed on 2/8/2023 11:04 AM via . All use subject to https://www.ebsco.com/terms-of-use



Useful Suggestions
The high capital intensity involved in modern production processes makes it imper-
ative that expected profitability be achieved. This can be ensured by making maxi-
mum use of available production capacities. This, in turn, has to be obtained by
high reliability and quality in utilizing plant capacities.

With its broad spectrum of measures, maintenance (both preventive and non-
preventive) occupies a major role in guaranteeing reliability and quality. Included
in the list of measures are various strategic and operative options for internal or ex-
ternal services for inspection, upkeep and repair of machines. The timely integra-
tion of maintenance in the production cycles, in the form of periodic or sequential
work, is equally important. Similarly, clear emphasis on the maintenance strategy
(whether it is mainly managing breakdowns or a clear preventive strategy) should
constitute a major parameter in the action plan.

Related Ratios/Additional Notes
The terminology used in the academic and industrial world for maintenance (with
its many variants, such as inspection, upkeep, servicing, and repair) is not uniform;
as a result, identical ratios are sometimes defined differently. Therefore, it is impor-
tant to check how the ratio is calculated or derived.

It is common to use the term “Maintenance Intensity” as a shorter variant of
Maintenance Cost Intensity.

A related ratio which is commonly calculated for gaining more insight into
maintenance costs, is called “Maintenance Rate” or “Maintenance Cost Rate”. It is
calculated by dividing maintenance costs by the acquisition cost of the asset.

4.4.4 Capacity Utilization Level

Analytical Question
How much of the installed capacity was used or is being used?

Definition
Variant A:

Effective Production Hours ⋅ 

Maximum Possible Production Hours

Variant B:

Actual Output Quantity ⋅ 

Planned Output Quantity
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The values in both numerator and denominator are either time units or quantities.
The Capacity Utilization Level is expressed as a percentage.

Calculation/Derivation
The required data for this quotient is prepared from the (computerised) information
system relating to production planning and controlling. Depending upon needs, the
data could be classified for individual work-stations, cost-centres or production
levels.

In variant A, the value “effective production hours” represents the actual hours
spent in production. The denominator “maximum possible production hours” refers
to technical, legal, normal, or cost-optimum-operational maximum.

In variant B, the quantity of output produced is compared with the planned op-
erational level.

The terminology used for this ratio is neither consistent in the literature, nor in
practice. Therefore, it is very important to ensure the consistency of data in drawing
inter-firm and intra-firm comparisons.

Interpretation and Typical Range
The Capacity Utilization Level is viewed as one of the main ratios in process-
controlling in the area of fixed-asset management. It is based on the competitive
need for maximum utilization of the production potential, and provides a percentage
value about the actual deployment of available capabilities. From a technical point of
view, the reference base for available capacity could be a particular machine, a set of
machines or a multi-layered production plant for use in the production process. From
the organizational perspective, the reference point for available capacity could be
a particular work-station, a cost-centre, a plant or a firm.

The higher the Capacity Utilization Level, the lower the costs that should be
shouldered by the individual production item. The explanation lies in the regressive
behaviour of fixed costs; where per unit fixed costs fall for every increase in produc-
tion, until maximum capacity is reached. In the case of multi-layered production
processes, it is important to check that the capacities at each level of production are
matched; otherwise unused capacities may be visible in the operational efficiency
of produced goods and services.

In general, a capacity utilization level of 85 to 90% is considered desirable;
however, such a goal, at the same time, may be viewed as challenging.

Useful Suggestions
The high capital intensity involved in modern production processes makes it imper-
ative that the production capacities and their availabilities are managed systemati-
cally. An increase in machine running-time is not only possible through an
extension of the total operation time (for example, through increase in the number
of shifts in a day) but also through a reduction of the non-productive and idle time.
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This can be achieved with the help of strategic measures relating to organizational
structures in production management, or through measures aimed at operative pro-
duction planning and controlling.

If the capacity utilization is continuously below the target planned, at the time
of capital investment, the fixed costs must be allocated to a lowered production vol-
ume, leading to higher product costs, and as a consequence, to lower profits or
even loss. Therefore, it is important to plan plant capacities and manpower require-
ments very carefully, in alignment with strategic orientation. A good capacity plan
should also include various flexible options, such as outsourcing alternatives and
external production networks.

Related Ratios/Additional Notes
Capacity Utilization is often used as a short expression for Capacity Utilization
Level. “Activity Level” and “Operational Level” are other synonyms used, particu-
larly, when time-capacities of the employees are a reference point.

However, the word “Capacity Level” is used only for a special capacity utiliza-
tion level, where the breakeven point is achieved.

4.4.5 Contribution Margin per Unit of the Constrained Resource

Analytical Question
In the case of short term resource constraints (for example, capacity bottlenecks),
what is the criterion for selecting the products and services that will contribute to
greater profitability?

Definition

Contribution Margin per Unit

Constrained Factor Consumption per Unit

Where:
Contribution Margin
per Unit

= Price per unit – variable costs per unit

Constrained Factor
Consumption per
Unit

= The capacity or consumption per unit of the constrained fac-
tor. The unit of the constrained factor could be in square
meter, cubic meter, weight, or time.

The ratio is measured in monetary value per unit of the constrained factor, for ex-
ample, € per machine minute or € per hour.
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Calculation/Derivation
The information needed for this ratio can be taken from cost and activity accounting,
which has to be based on direct or marginal costing. For additional information, one
has to depend on the computerised information collection systems for production
planning and control. Basically, the constrained factor can be any production input,
creating the need for different kinds of information.

Interpretation and Typical Range
The “Contribution Margin per Unit of the Constrained Resource” is an operative indi-
cator which derives its relevance during periods of operational bottlenecks. Typical
bottlenecks in machine capacities, but also shortages in any of the business inputs
(warehouse space or volume, raw material or energy supply, transport capacities, or
human resources) can be overcome with such profitable solutions and ideas.

The contribution margin per unit, in the numerator, shows the short-term per-
formance indicator for products and services. This advantage per unit is related to
the capacity needed per unit, to draw a comparative number on all such products
and services which compete for the constrained factor.

Useful Suggestions
Assuming that it is not easy to increase or change the capacities of production in-
puts in the short-run, the decision rule should be to prefer production of objects
with the highest contribution margin per unit. In this context, the minimum quanti-
ties (contractual commitment to customers) for products with a “weaker contribu-
tion margin” should be taken from the available capacities, and the rest of the
capacity should be distributed stepwise to products based on the rule of higher con-
tribution margin.

With a given contribution margin per unit, this ratio will help in maximizing
the profits (or reducing the loss of non-recovered fixed costs) because the con-
strained capacity is distributed optimally with reference to the contribution margin
per unit.

In case of a continuing problem with bottlenecks, one should consider rede-
signing the supply chain, deciding to outsource the constrained activity and/or
check the benefit of strategic options such as capacity expansion, through the dis-
counted cash flow method.

Related Ratios/Additional Notes
This ratio is sometimes also referred to as “Specific Contribution Margin” or
“Relative Contribution Margin”.

Depending upon whether the corrective measures are strategic (for enduring
bottlenecks) or operative (for transition bottlenecks), the management is confronted
with serious decisions about production intensity or vertical integration (Make or
buy and also outsourcing/off-shoring). In this context, the added costs involved in
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checking whether in-house production would be better than contracting an external
supplier should be considered.

4.5 Process Controlling

4.5.1 Throughput Time (TPT)

Analytical Question
– What is the average total (planned or realized) time that elapses in producing

a product or service, from the first work-operation to the last work-operation?
– What is the average time that a unit requires to flow through the process of com-

pletion, from the entry point to the exit point?

Definition
Depending upon a narrow or broad concept design, there are various time compo-
nents which are included in the definition of TPT. In general, the following are al-
ways counted in a minimum version of TPT:

Process Occupancy Time + Transition Time + Idle Time

Where:
Process Occupancy Time = Processing, Set-up, and Testing Periods
Transition Time = Transportation Time
Idle Time = Interim Storage Idle Time, Work-flow re-

lated Idle Time, Breakdown related Idle
Time, and Worker Idle Time

However, in different technical and practical situations, a multitude of proposals
are made for calculating the TPT. Thus, if the TPT is defined as the total order-
processing time, there are other time components which are added to the above
three. These are upstream time components (for example, between order-receipt
and production-begin) and downstream time components (for example, between
production-termination and delivery to the customer).

As the name suggests, the TPT is expressed in time units, such as minutes,
hours and days, etc.

Calculation/Derivation
The required data for this quotient is prepared from the (computerised) information
system, related to production planning and controlling. If the concept of TPT is un-
derstood as order processing time, the information about the upstream time compo-
nents (order-receiving and materials management related activities) and downstream
time components (invoicing, documentation, and delivery related activities) have to
be derived from various operational time records. In most cases today, the basic data

260 4 Process Perspective

 EBSCOhost - printed on 2/8/2023 11:04 AM via . All use subject to https://www.ebsco.com/terms-of-use



for this purpose is drawn from an ERP (Enterprise Resource Planning) system with
a module-based structure.

Interpretation and Typical Range
The conceptual confines of TPT, with a clear determination of starting- and finishing
point, often depends strongly on the type of business, or the operational conditions. If
TPT is viewed from a customers’ perspective, it would be more appropriate to take the
period between order-receipt and delivery of the product. Mostly, however, TPT is used
in manufacturing for production planning and operational performance evaluation.

A general target for this ratio cannot be given without considering production
process complexities and applied labour intensive or capital intensive manufactur-
ing methods. As orientation and for comparison purposes, internal benchmarks be-
tween various units within the firm can be used. The performance over time can be
analysed with the help of budget-actual comparisons. External benchmarks could
be taken from branch-specific averages or best-practice values.

Assuming that firms in the same branch usually have similar production and asset
structures, the ratio values, differing significantly from the averages, are clear candi-
dates for serious review. This should help in analysing positive and negative develop-
ments or consequences, and in manoeuvring them in the context of corporate goals.

Useful Suggestions
The main issue involved in designing an appropriate TPT is always the question of
how to reduce or minimize it. If market perspective is taken into consideration, the
customer is always interested in obtaining fast delivery of the ordered product or
service. Thus, when firms are interested in reducing capital tied-up in the produc-
tion process (with additional warehousing and financial costs), the significance of
lean production (mostly in real time and after the order is received) and shorter
TPT, has increased considerably.

Various surveys of the ratio between idle time (non value generating activities,
sometimes accounting for over 80% of total TPT) and processing time (value gener-
ating activities, often accounting for less than 20% of total TPT) have made “pro-
cess-reengineering” as an important issue to be managed. Counted in this is
a broad spectrum of measures, such as minimization of idle time, modularization of
production processes and simultaneous completion of different work flows to
achieve a reduction in the TPT.

Related Ratios/Additional Notes
TPT is also known as “Flow Time”. However, TPT should not be confused with “Cycle
Time” which implies the time required for a task to repeat itself. Furthermore, TPT is
not equal to “Process Time” which can be measured by subtracting transition and
idle time from TPT.
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A related term for TPT is the “Throughput Rate” (also known as “Flow Rate”). It
represents the average rate at which production units’ flow past a specific point in
the process. An example could be the units that pass through a scanner per hour in
a quality check.

It is interesting to notice that the work-in-process (WIP) inventory is related to
TPT and throughput rate. Thus,

WIP Inventory = Throughput Rate ⋅ TPT

This relation is known as Little’s Law, named after John D.C. Little, who proved it
mathematically in 1961.

4.5.2 Days Inventory Outstanding (DIO)

Analytical Question
How long is the available inventory going to last? How long does it take to turn, for
example, the finished goods inventory into sales?

Definition
Basic Variant:

Average (Daily) Inventory Level ⋅  Days

Average (Daily) Need

or
Special Variant for Finished Product Inventory:

Average Value of Inventory ⋅  Days

Net Sales or Cost of Goods Sold

This ratio is expressed in terms of time, depending upon the multiplier. Thus, with
the 360 days’ multiplier, it is expressed in days; with the 52, it is expressed in
weeks; and with the 12, it is expressed in months.

Though some practitioners use average sales as the denominator, it is the cost
of goods sold which is more appropriate for calculating this ratio. Cost of goods
sold is the proxy for “consumption” or “inventory issued”.

The above formula is a value-based variant of DIO. The ratio can also be calculated
with reference to the quantity of goods sold, in which case the formula is as follows:

Average Quantity of Inventory ⋅  Days

Quantity of Goods Sold
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The computation of DIO can be carried out for various categories of inventoried ob-
jects, independent of their physical condition as solid, liquid or gaseous goods.
Thus, the objects may be grouped:
– according to their position in the value chain. For example, there could be

a separate inventory turnover ratio for raw-materials, utilities and supplies,
work in process (modules and components, etc.) and finished products; or

– according to their value in A, B, and C categories, or according to their con-
sumption-volume prediction accuracy in X, Y, or Z categories.

Calculation/Derivation
The data for the (value based variant of) DIO of finished products can be obtained
from published external accounting reports. Thus, sales and/or cost of goods sold is
available in the income statement, and the average inventory can be computed
from the balance sheet values from the beginning inventory and ending inventory.
For all other inventory objects or types of stocks, the needed data will have to be
based on the internal computer-based information system for inventory manage-
ment (This information, however, may not be accessible to external analysts). The
data will also be linked with production planning and internal cost accounting.
Thus, for example, the information could be drawn from various statements of
stock and consumption. In certain circumstances, the goods in transit may have to
be included in the calculation.

Interpretation and Typical Range
The DIO can be grouped in the category of process controlling as well as in the cate-
gory of operational efficiency. It is also often used as a measure of liquidity. In the
case of trading companies, DIO shows the average time it takes to sell the inventory.
Another interpretation of this ratio is that it provides information about the supply
situation of the stored item; the ratio indicates the duration, for which the inventory
is available. The ratio is considered both as a cost driver as well as a value driver.

Depending upon the level at which this ratio is computed, the insight gained
may be related to a macro aggregated level (such as a production plant) or may be
related to various detailed micro levels (such as individual products or product
groups).

With the established inclusion of supply chain management in business pro-
cesses (also outside the firm’s boundaries), holding of inventories is viewed as an
alleged symbol for “not well-coordinated production planning”. However, the en-
visaged reduction of inventory levels often conflicts with the value-generating func-
tions (such as smoothing, transformation, and the transfer function) of inventory
holding. Thus, in each individual case, the needed inventory levels should be calcu-
lated with reference to the operational specifics.

A higher value of DIO may be viewed as stable provisioning of needed supplies;
however, it also implies a higher commitment to capital in inventory holding. In
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addition, one has to consider the cost of capital linked with the variable and fixed
costs in maintaining and using the warehouse facilities.

Because of diverse operational constellations, a generalized target for the inven-
tory turnover ratio cannot be determined. Nevertheless, achieving a successively
lower DIO is usually considered favourable; it indicates that the inventory moves
more quickly through the production process to the ultimate customer, reducing stor-
age and obsolescence costs, and releasing the tied up capital for other purposes.
However, in order to reduce the risk of production interruptions, it is not only impor-
tant to maintain safety stock levels, but also to ensure that DIO is able to bridge the
lead time needed for the future deliveries.

As orientation and for comparison purposes, internal benchmarks between var-
ious units within the firm (such as locations and plants) can be used. The perfor-
mance over time can be analysed with the help of budget-actual comparisons.
External benchmarks could be taken from the branch-specific averages or best-
practice values.

Along with quantity-based measures, this ratio can also be calculated with
monetary-values. For such value-based comparisons, it is important to ensure the
consistency of the price component used to calculate the inventory value (acquisi-
tion price, sales price, current price, average price or production costs).

Useful Suggestions
Assuming that firms in the same branch usually have similar production and asset
structures, the ratio values, differing significantly from the averages, are clear can-
didates for serious reviews. This should help in analysing positive and negative de-
velopments or consequences and in manoeuvring them in the context of corporate
goals.

In principle, a fall or rise in the profitability of the firm may be analysed with
reference to a change in return on sales or in the inventory turnover ratio (including
DIO) and corrective measures could be applied. More efficient purchasing and pro-
duction techniques, such as the just-in-time inventory, help in improving the DIO.

A change in DIO could be triggered by a disproportionate increase or decrease
in the average inventory (as numerator) and net sales/cost of goods sold (as denom-
inator). For further details and systematic explanations on this, refer to the informa-
tion in Appendix I.

When deciding on the appropriate DIO, a cost-based review is obviously impor-
tant. However, over and above that, the market perspective should be carefully ana-
lysed. A considerable reduction in the DIO for finished products may jeopardize the
delivery schedule expected by the client. One should, therefore, compare and con-
trast all operational issues across various functional departments. Above all,
whether the customers accept the changed delivery schedules and whether the
tight delivery schedules are viewed by clients as a positive signal, as is the case in
the luxury goods market, should be checked.
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Related Ratios/Additional Notes
DIO is also known as “Inventory Holding Period”, “Average Days to Sell Inventory”,
“Inventory on Hand”, “Days Stock on Hand” and “Inventory Coverage Period”.

The mathematical reciprocal (Cost of Goods Sold /Average Inventory) of DIO,
without multiplication by days in a year, is termed as “Inventory Turnover Ratio” or
“Stock Turnover Ratio”.

4.5.3 Inventory Turnover Ratio

Analytical Question
How efficient are inventory management activities? How often is the average inven-
tory level turned over in the period under consideration?

Definition
Basic Variant:

Average (Daily) Need

Average (Daily) Inventory Level

or
Special Variant for Finished Product Inventory:

Net Sales or Cost of Goods Sold

Average Value of Inventory

This ratio is expressed in terms of multiples.
In the special variant, though some practitioners use average sales as the nu-

merator, it is the cost of goods sold which is more appropriate for calculating this
ratio. Cost of goods sold is the proxy for “consumption” or “inventory issued”. The
special variant is a value-based variant of the Inventory Turnover Ratio.

The Inventory Turnover Ratio can also be calculated with reference to the quan-
tity of goods sold, in which case the formula is as follows:

Quantity of Goods Sold

Average Quantity of Inventory

In the basic variant, the “need” is often replaced with “consumption” or “issued”.
Along with the quantity-based definition of numerator and denominator, a value-
based variant of this ratio is often used in practice. However, for an inter-firm or
time-series comparison of value based results, it is important to check the consis-
tency and choice of the price component for the inventory valuation. The valuation
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could be based on acquisition price or sales price, current price or average price, or
appropriate production costs.

The computation of the Inventory Turnover Ratio could be made for various cat-
egories of inventoriable objects, independent of their physical condition as solid,
liquid or gaseous goods. Thus, the objects may be grouped:
– according to their position in the value chain. For example, there could be

a separate inventory turnover ratio for raw-materials, utilities and supplies,
work in process (modules and components, etc.) and finished products; or

– according to their value in A, B, and C categories, or according to their con-
sumption-volume prediction accuracy in X, Y, or Z categories.

Calculation/Derivation
The data for (value based variant of) the Inventory Turnover Ratio of finished prod-
ucts can be obtained from published external accounting reports. Thus, sales and/
or cost of goods sold is available in the income statement, and the average inven-
tory can be computed from the balance sheet values of the beginning inventory and
the ending inventory. For all other inventory objects or types of stocks, the needed
data will have to be based on the internal computer-based information system for
inventory management (which, however, may not be accessible to external ana-
lysts). The data will also be linked with production planning and internal cost ac-
counting. For example, the information could be drawn from various statements of
stock and consumption. In certain circumstances, the goods in transit may have to
be included in the calculation.

Interpretation and Typical Range
The Inventory Turnover Ratio can be grouped in the category of “process controlling”
as well as in the category of operational efficiency. It is often used as a measure of
liquidity as well. The ratio reflects the relationship of the inventory to the volume of
goods sold during a period. It communicates the intensity with which a particular
stocked item is utilized (or turned over) in the operational production process. The
ratio is considered both as a cost driver as well as a value driver.

Depending upon the level at which this ratio is computed, the insight gained
may be related to a macro-aggregated level (such as a production plant) or may be
related to various detailed micro levels (such as individual products or product
groups).

Because of diverse operational constellations, a generalized target for the
Inventory Turnover Ratio cannot be determined. Nevertheless, achieving a successively
higher inventory turnover is usually considered favourable because it indicates that
the inventory moves more quickly through the production process to the ultimate cus-
tomer, reducing storage and obsolescence costs, releasing tied up capital for other
purposes.
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For orientation and comparison purposes, internal benchmarks between vari-
ous units within the firm can be used. The performance over time can be analysed
with the help of budget-actual comparisons. External benchmarks could be taken
from the branch-specific averages or the best-practice values. Whenever compari-
sons are made, it is important to ensure the consistency of the price component
used to calculate the inventory value (acquisition price, sales price, current price,
average price or production costs).

Useful Suggestions
Assuming that firms in the same branch usually have similar production and asset
structures, the ratio values, differing significantly from the averages, are clear can-
didates for serious reviews. This should help in analysing positive and negative de-
velopments or consequences, and in manoeuvring them in the context of corporate
goals.

In trading companies, the Inventory Turnover Ratio constitutes a central mea-
sure for steering supply chain management. This is primarily because trading com-
panies do not have production of their own.

The significance of the Inventory Turnover Ratio is evident when we view inven-
tory as “asset”, particularly in the context of the ROI framework (for the details on the
so-called DuPont System, see details in Appendix II). The profitability (Net Income/
Average Capital) as a key ratio is extended into two ratios where return on sales is
based on EBIT/Sales and asset turnover is based on Sales/Average Assets. The multi-
plicative link between “Return on Sales” and “Asset Turnover” ratios in ROI shows
that a firm can maintain its profitability despite a fall in the return on sales, if it is
able to improve its inventory turnover ratio. For this, one should carefully evaluate
the short, medium, and long-term impact of all the measures which reduce the inven-
tory base without negatively influencing the sales-generating capacity. The Inventory
Turnover Ratio can be increased by focusing on the “fast-selling” products. If there
are many “slow-moving-items” in the inventory, the ROI can be influenced primarily
by increasing the return on sales.

In principle, a fall or rise in the profitability of the firm could be analysed with
reference to a change in return on sales, or the Inventory Turnover Ratio, and correc-
tive measures could be applied. More efficient purchasing and production techni-
ques, such as just-in-time inventory, cause the Inventory Turnover Ratio to be high.

A change in the Inventory Turnover Ratio could be triggered by a disproportionate
increase or decrease in the net sales or cost of goods sold (as numerator) and average
inventory (as denominator). For further details and systematic explanations on this,
refer to the information in Appendix I.

If the Inventory Turnover Ratio is too high, it may indicate that sales were lost
because the desired item was not in stock. The cost of a lost sale is much higher
than the lost profit; it may impact on all future profits on lost sales from a lost
customer.
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Related Ratios/Additional Notes
The Inventory Turnover Ratio is known variously as “Rate of Inventory Turnover”
or “Stock Turnover Ratio”.

The mathematical reciprocal (Average Inventory/Cost of Goods Sold) of the
Inventory Turnover Ratio, when multiplied by days in a year, is called “Inventory
Holding Period”, “Average Days to Sell Inventory” or “Days Stock on Hand”

4.5.4 Material Coverage Period

Analytical Question
How long is the available inventory of material going to last?

Definition
Basic Quantity Variant:

Average (Daily) Material Inventory Level ⋅  Days

Average (Daily) Need

or
Value Based Variant:

Average Value of Material Inventory ⋅  Days

Average Value of Need or Consumption

This ratio is expressed in terms of time, depending upon the multiplier. Thus, with
the 360 days’ multiplier, it is expressed in days; with 52, it is expressed in weeks;
and with 12, it is expressed in months.

Along with the quantity-based definition of numerator and denominator, the
value-based variant of this ratio is often used in practice. However, for an inter-firm
or time-series comparison of value based results, it is important to check the consis-
tency and choice of the price component for the inventory valuation. The valuation
could be based on acquisition price, sales price, current price, average price, or ap-
propriate production costs.

The computation of the Material Coverage Period could be made for various cat-
egories of inventoried objects, independent of their physical condition as solid, liq-
uid or gaseous goods. Thus, the objects may be grouped:
– according to their position in the value chain. For example, there could be a sep-

arate Material Coverage Period for raw-materials, utilities and supplies, work in
process (modules and components, etc.) and finished products; or

– according to their value in A, B, and C categories or according to their con-
sumption-volume prediction accuracy in X, Y, or Z categories.
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Calculation/Derivation
The needed data can be derived from the internal computer-based information sys-
tem for inventory management (This information, however, may not be accessible
to external analysts). The data will also be linked with production planning and in-
ternal cost accounting. For example, the information could be drawn from various
statements of stock and consumption. In certain circumstances, the goods in transit
may have to be included in the calculation.

Interpretation and Typical Range
The Material Coverage Period can be grouped in the category of “process control-
ling”, as well as in the category of operational efficiency. It is often used as
a measure of liquidity as well. In the case of trading companies, the Material
Coverage Period shows the average time it takes to sell the inventory. Another inter-
pretation of the ratio is in providing information about the supply situation of the
stored item; the ratio indicates the duration, for which the inventory is available.
The ratio is considered both as a cost driver, and as a value driver.

Depending upon the level at which this ratio is computed, the insight gained
may be related to a macro aggregated level (such as a production plant) or may be
related to various detailed micro levels (such as individual products or product
groups).

With the established inclusion of supply chain management (also outside the
firm’s boundaries) in business processes, the holding of inventories is viewed as an
alleged indication of not well-coordinated production planning. However, the en-
visaged reduction of inventory levels often conflicts with the value-generating func-
tions (such as smoothing, transformation, and transfer function) of inventory
holding. Thus, in each individual case, the needed inventory levels with reference
to operational specifics has to be calculated.

A higher value in Material Ccoverage Period may be viewed as a stable provi-
sioning of the needed supplies; however, it also implies a higher commitment to
capital in inventory holding. In addition, cost of capital linked with the variable
and fixed costs, in maintaining and using warehouse facilities has to be considered.

Because of diverse operational constellations, a generalized target for the Material
Coverage Period cannot be determined. Nevertheless, achieving a successively lower
Material Coverage Period is usually considered favourable; it indicates that the inven-
tory moves more quickly through the production process to the ultimate customer, re-
ducing storage and obsolescence costs, and releasing tied up capital for other
purposes. However, in order to reduce the risk of production interruptions, it is not
only important to maintain safety stock levels, but also to ensure that the Material
Coverage Period is able to bridge the lead time needed for the future deliveries.

For orientation and comparison purposes, internal benchmarks between vari-
ous units within the firm can be used. The performance over time can be analysed
with the help of budget-actual comparisons. External benchmarks could be taken
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from the branch-specific averages or the best-practice values. Whenever compari-
sons are made, it is important to ensure the consistency of the price component
used to calculate the inventory value (acquisition price or sales price, current price
or average price or production costs).

Useful Suggestions
Assuming that firms in the same branch usually have similar production and asset
structures, the ratio values, differing significantly from the averages, are clear can-
didates for serious review. This should help in analysing positive and negative de-
velopments or consequences, and in manoeuvring them in the context of corporate
goals.

In principle, a fall or rise in the profitability of the firm may be analysed with
reference to a change in the Return On Sales or the Inventory Turnover Ratio (in-
cluding the Material Coverage Period) and corrective measures can be applied.
More efficient purchasing and production techniques, such as just-in-time inven-
tory, can help in improving the Material Coverage Period.

A change in the Material Coverage Period could be triggered by a disproportion-
ate increase or decrease in the average inventory (as numerator) and net sales/cost
of goods sold (as denominator). For further details and systematic explanations on
this, refer to the information in Appendix I.

When deciding on the appropriate Material Coverage Period, a cost-based re-
view is obviously important. However, over and above that, the market perspective
has to be carefully analysed. A considerable reduction in the Material Coverage
Period for finished products may jeopardize the delivery schedule expected by the
client. One should, therefore, compare and contrast all operational issues across
various functional departments. Above all, whether the customers accept the
changed delivery schedules and whether tight delivery schedules are viewed by cli-
ents as positive signal, as is the case in the luxury goods market should be checked.

Related Ratios/Additional Notes
The Material Coverage Period is also known as “Inventory Holding Period”,
“Average Days to Sell Inventory”, “Inventory on Hand”, “Days Stock on Hand” and
“Inventory Coverage Period”.

The mathematical reciprocal (Average Consumption/Average Inventory) of the
Material Coverage Period, without multiplication by days in a year, is called the
“Inventory Turnover Ratio” or the “Stock Turnover Ratio”.
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4.5.5 Process Cost Rate

Analytical Question
How much does it cost to accomplish (or execute) a particular process?

Definition

Process Costs per Period

Process Quantity per Period

The process costs represent the value of resources consumed relating to a particular
process. The process quantity shows the number of times a process was accom-
plished in a period, and is often labelled as the cost-driver. Example: Costs of order-
processing in relation to the number of orders processed.

The Process Cost Rate is expressed in currency units per process (for example €
per process completion).

Calculation/Derivation
The required information for this ratio is to be obtained primarily through internal
data, collected upstream of the cost accounting system, which is then supple-
mented through business process reengineering (vertical and horizontal). The infor-
mation is aggregated mostly for various cost centres, so that the interfaces in
information and production flow can be made transparent.

Interpretation and Typical Range
The Process Cost Rate is the main measure in the product costing system. It ful-
fils two main objectives in cost accounting: Firstly, it serves as a yardstick for
careful allocation of indirect costs to the relevant cost objects. Mostly those cost
objects are focused here which are supporting services, such as planned activi-
ties in different functional departments or in the administration. Secondly, the
process cost rate provides important costing information for pricing policy deci-
sions, based on the full-costing method. For example, it can help in fixing
a long-term price ceiling on the procurement side, and a long-term price floor on
the sales side.

The Process Cost Rate as a measure is usually applied to those business pro-
cesses which are repetitive in nature, are independent of hierarchy levels, or func-
tional areas. A Process Cost Rate can be calculated for any process within a cost-
centre; however, it can also be calculated for several cost-centres, if the process is
accomplished by several cost-centres collectively.

Which processes should be investigated in a firm is so firm-specific that no gen-
eralized opinion can be given about the typical range of process cost rates. For
comparable process-definitions and identical activities, one could take internal
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benchmarks as orientation values. If information is available, the best-practice val-
ues from external sources can also be used.

Useful Suggestions
The foundation for a sound analysis of process costing is a comprehensive structur-
ing of all the indirect services, in vertical and horizontal linked processes, with
varying complexities. The processes could be classified from “business-processes”
into “main-processes” and further on into “sub-processes”. These business activity
flows, depending upon their utilization, have to be assigned to all costs which are
cost-driver dependent, and, to make it more transparent, also to all other costs
which are independent of cost drivers.

By comparison with other classical forms for calculating the overhead rate
(mostly a value-based percentage), the Process Cost Rate is cost-driver-based, i.e., a
quantity-based overhead rate, and it offers an accurate allocation of indirect costs.
Since indirect costs constitute an increasing portion of total costs, it is important to
pay careful attention to its allocation and control.

Related Ratios/Additional Notes
When a firm conducts business process analysis, the vertical and horizontal process
classification often reveals many interfaces in informational and real terms. Many of
these interfaces show a “point of rupture” which often appear as “data disruptions”
in the information system. In real terms, a firm often tries to cover such ruptures or
disruptions employing various protective measures, such as keeping higher levels of
safety stock. With the help of process costing, an attempt is made to simplify the
work flow, which helps in improving the operational efficiency and strengthening
the competitive position of the firm.

4.5.6 Expected Process-based Loss

Analytical Question
What is the expected loss that a firm is likely to incur, due to a process or event?
What is the likely monetary impact of an operational risk or failure?

Definition

Key Risk Indicator (KRI) of the Firm · Average Industry Loss

Key Risk Indicator (KRI) of the Industry

Where:
KRI = Quantifiable measure of the performance of a firm’s processes which has an

impact on its operational risks.
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Some examples of KRIs are number of failed transactions/trades, staff turnover
rate, number of IT-systems failures, average hours of overtime per employee, and
number of customer complaints, etc.

The Expected Process-based Loss is expressed in monetary terms.

Calculation/Derivation
The data relating to various KRIs can be obtained from the firm’s internal reporting
system. The quality of the KRI depends upon the accuracy and detail of the informa-
tion collected by various functional departments within the firm. For external ana-
lysts, this kind of information may not be accessible.

The availability of branch-specific information for KRIs depends upon pub-
lished or unpublished research or survey reports. In the absence of good quality
data, branch-specific benchmarks, or best-practice examples could be used.

Interpretation and Typical Range
Expected Process-based Loss shows the monetary impact of a firm’s operational
risks. It illustrates a direct linkage between operational risks created by various
business processes/events, and the future loss it might create. With such a linkage,
KRIs are potentially the most useful matrices for measuring the required opera-
tional-risk capital. The Basel Committee for operational-risk capital suggests
a similar approach to the internal measurement of risks; therefore, the indicator is
of particular relevance for banks and other financial institutions.

Depending upon the types (and completeness) of operational KRIs, a firm
would include in its analysis, the sum total of their monetary impact could help in
calculating the overall Expected Process-based Loss. Such an expected loss will
have to be set against the other profits of the firm to gain an overall assessment of
the changing profile of the firm’s profitability.

It is not possible to suggest a typical range for this ratio. A desired target would
obviously be to keep the expected process-based losses to a minimum, through an
efficient process-controlling system. A well-defined management information sys-
tem may help in making budget versus actual comparison, and providing internal
benchmarking over time. The use of external benchmarks and best-practice exam-
ples is also desirable.

Useful Suggestions
In the present uncertain business world, building effective indicators to monitor op-
erational risks is absolutely imperative. Expected loss provides a quantifiable and
forward looking measure for risk impact analysis; KRIs provide an intermediate
scale to relate the experienced loss in a pool of firms (branch average) to the antici-
pated loss in a firm. Thus, the KRI matrices do not lag, but lead operational risk
assessment and management.
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If a firm is able to improve its business processes and improve upon the KRIs, it
can minimize the economic capital that needs to be set aside for such purposes.
The amount of Expected Process-based Loss, the duration of such loss, the financial
strength and need for economic capital have a strong impact on the solvency of the
firm and its reputation. An ongoing assessment of the expected losses may also im-
pact on the pricing of the underlying financial assets, and the way firms manage
their business.

The suggested measures for reducing expected loss, relate to operational effi-
ciency and control systems within a firm. An ex-ante assessment of the business
environment and processes/events may require hedging of some of the operational
risks, such as increases in raw-material prices or energy costs.

Related Ratios/Additional Notes
A related variant of “Expected Process-based Loss” is “Unexpected Loss”. It means esti-
mating the impact of unforeseeable events on the operational performance of the firm.

Sometimes, expected loss is defined as the mean average of the expectations of
what one could lose. For operational risk purposes, the expected loss generated is
expressed over a one-year time horizon, based on the business profile today. To
make this indicator forward-looking, the expected loss could be adjusted for known
or likely business changes. Another variant of this definition is to take the worst
aggregated loss which the firm could expect in any one year out of 10 years.

The calculation of Expected Process-based Loss with the formula proposed
above is not without problems. The main problem could be the availability of data
both at firm and branch level. Secondly, it is difficult to map external experience to
a firm’s internal processes. Despite these limitations, it is one of the best ways of
quantifying operational risk.

4.5.7 Machine Hour Rate

Analytical Question
What are the various costs attributable to running a machine for one hour?

Definition

Machine-related Costs

Total Machine Runtime

The Machine Hour Rate is expressed in currency units per hour (for example, €
per hour).
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Calculation/Derivation
The required information about machine costs and runtime is available primarily in
the internal cost accounting system, supported by asset and production controlling
data. The costs attributable to running a machine may include light, heating, re-
pair/maintenance, depreciation and overheads.

Interpretation and Typical Range
The Machine Hour Rate is one of the main components in product costing, based on
activity drivers. It shows the proportionate machine-related indirect costs per unit
of time (mostly per hour and sometimes also per minute). For a fair calculation of
the costs involved in producing goods and services, it is important that the resource
consumption is assigned accurately to the products (as far as possible).

The Machine Hour Rate is an important decision parameter for comparative
purposes, particularly in those cases where production methods vary (because of
different automation levels or capital-intensity), or where production locations vary
(because of decentralized production in different countries).

Useful Suggestions
In cost accounting, the allocation rates for indirect costs are usually calculated on
a cost-centre basis. An additional differentiation, based on individual work-stations
(machine or work area), is desirable in all those cases where different products or
services use the work-stations of a cost-centre in distinctly varying time cycles.

To obtain a valuable economic insight into the costing information, one should
put more emphasis on splitting the machine or planned costs into activity-driven
(controllable) and activity-neutral (uncontrollable or idle time) costs.

The high capital intensity involved in modern production processes makes it
imperative that production capacities, and their availabilities, are managed system-
atically. This can be achieved with the help of strategic measures, relating to orga-
nizational structures in production management, or through measures aimed at
operative production planning and controlling. Efforts made at reducing or avoid-
ing downtime is a major aspect in maintenance, proactive servicing and repair man-
agement systems.

Related Ratios/Additional Notes
Various synonyms, such as “Reference Rate”, “Allocation Rate”, and “Activity Rate”
are used for Machine Hour Rate or Work-Station Rate.

If a group of machines are allocated to a cell (or an isle), where a complete op-
eration is carried out, the Machine Hour Rate is calculated by aggregating the costs
attributable to this group of machines. This is becoming popular in many high-tech
production methods where team based cell-operations are common.
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4.5.8 Bottleneck-induced Incremental Costs

Analytical Question
What is the economic criterion for managing an operational bottleneck through in-
ternal (to another production unit within the firm) or external (outsourcing/bought-
in supply) relocation of production?

Definition

Incremental Costs per Unit

Release of Constrained Factor per Unit

Where:
Incremental Costs per Unit = Variable costs per unit in the new relocated

alternative Less Variable costs per unit in the
existing bottleneck situation

Release of Constrained Factor
per Unit

= The capacity released through relocation per unit.

The unit of released factor could be in square metres, cubic metres, weight, or time,
depending upon the unit of measurement applicable to the constrained factor.

The ratio is measured in monetary value per unit of the constrained factor, for
example, € per machine minute or € per hour.

Calculation/Derivation
The information needed for this ratio can be taken from cost and activity accounting,
which has to be based on direct or marginal costing. For additional information, one
has to depend on the computerised information collection systems for production
planning and control. For bought-in supplies, one has to obtain the price quotations
(cost of purchase) of potential suppliers from the purchasing department.

Basically, the constrained factor can be any production input and the bottle-
neck can arise in any operational area. Thus, the appropriate information needs
may vary significantly.

Interpretation and Typical Range
The ratio “Bottleneck-induced Incremental Costs” is an operative indicator which
derives its relevance during periods of operational bottlenecks. A typical bottleneck
in practice is linked to machine capacity, but shortage in any of the business inputs
(warehouse space or volume, raw materials or energy supply, transport capacities,
or human resources) can be overcome with careful economic solutions and ideas.
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The incremental costs per unit in the numerator correspond to the “cost-
disadvantage” arising out of the decision to relocate production. This is matched
with respective released capacities in the denominator. That is why this ratio is la-
belled as “Bottleneck-induced Incremental Costs”.

For the application of this operational decision method, it is not essential to
focus on the absolute differential in term of the incremental costs. Instead, the
focus has to be on the (step-by-step) sequence of relocating or outsourcing to those
alternatives which have the lowest cost-disadvantage, in terms of incremental
costs. The process of step-wise relocation has to be repeated till the constrained re-
source is no longer in a bottleneck.

However, because of increasing variable costs, the absolute contribution mar-
gin should be falling. If the falling contribution margin is no longer able to cover
the periodic fixed costs, it is important to check whether there are compelling rea-
sons (such as the contractual obligation to deliver a particular quantity) for con-
tinuing the production program in its present form.

Useful Suggestions
Generally, assuming that it is not easy to increase or change the capacities of pro-
duction inputs (particularly that of machinery and human resource) in the short-
run, the rule should be to prefer the production of objects with the lowest variable
costs (or the highest contribution margin, with constant prices) per unit. With
a given contribution margin per unit, this ratio will help in maximizing the profits
(or reducing the loss of non-recovered fixed costs) because the constrained capacity
is distributed optimally with reference to the contribution margin per unit.

In additional to the bottleneck-induced incremental cost-disadvantage, one
must ensure that outsourcing (particularly to external parties) guarantees compli-
ance with the qualitative, quantitative and schedule expectation. In the case of
long-term outsourcing decisions, one has to consider the strategic aspects of losing
technical know-how. The outsourcing decision may also lead to image or reputation
losses in the market because the external supplier may not be looking after ex-
pected core activities, such as customer-loyalties.

In the case of continuing problematic bottlenecks, one should think of rede-
signing the supply chain or check the benefit of strategic options such as capacity
expansion through the discounted cash flow method.

Related Ratios/Additional Notes
Depending upon whether the corrective measures are strategic (for enduring bottle-
necks) or operative (for transition bottlenecks), the management is confronted with
serious decisions about production intensity or vertical integration (Make or buy
and also outsourcing/off-shoring). In this context, one should also consider the
added costs of checking whether in-house production would be better than using
an external supplier.

4.5 Process Controlling 277

 EBSCOhost - printed on 2/8/2023 11:04 AM via . All use subject to https://www.ebsco.com/terms-of-use



4.5.9 Cost Effectiveness of Risk Management

Analytical Question
How cost effective (in monetary terms) is the internal risk management function
with reference to the monetary value of risk exposure?

Definition

Total Cost of RiskManagement inmonetary termsð Þ · 100
Total Value of the Risk Exposure inmonetary termsð Þ

Where:
Total cost of risk management is the cost of all risk managing processes and

techniques adopted by the company in a particular period. The common elements
of risk management costs include risk-administration costs (incurred in risk man-
agement), risk-mitigation costs (incurred for reducing risks, such as new software
to reduce IT security risks), risk-control costs (incurred for operational processes de-
signed to reduce risk, such as due diligence costs) and risk-transfer costs (incurred
in using insurance or financial hedging techniques).

Any estimation of exposure demands a quantification of the risk impact.
A basic calculation of the total value of risk exposure is based on an estimate of the
probability of a risk, and its impact. Thus, for example, if there is a 20 percent
chance of a new product failing on the market, and if the impact of product failing
will result in a $1000,000 loss, the risk exposure is $200,000 (0.20*$1000,000).

The Cost Effectiveness of Risk Management is expressed as a percentage.

Calculation/Derivation
The Cost Effectiveness of Risk Management demands identification and quantifica-
tion of several types of risks associated with the business. Therefore, the creation of
a risk profile through, say, an impact probability matrix is helpful. A pooling of the
cost of risk under its various elements such as mitigation costs, transfer costs, con-
trol costs and administration costs can be useful to compare total costs over time.

Timeliness and accuracy of information to the required level of materiality is of
utmost importance for proper quantification of the monetary value of probable im-
pact. A strong key risk indicator (KRI) aggregation, and reporting program, should
be in place for effective monitoring.

The data for this ratio can be lagged (ex-post) based on the actual or historical
numbers of a period, or leading (ex-ante) based on the budgeted numbers for
a particular period in the future.

Interpretation and Typical Range
If the Cost Effectiveness of Risk Management is measured with the help of actual or
historical data, it shall allow for a better control of the risk management function and
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can help improve in strategic and operational decision-making. However, a pro-active
instance of measuring cost effectiveness is achieved if the reporting system is geared
towards budgeting various elements of risk costs, with reference to assumed scenarios
(such as risk costs estimation for best, normal and worst case scenarios).

A generalized specification for the Cost Effectiveness of Risk Management is not
possible. With changing business-related circumstances, the periodic targets fixed
by the company serve as an important yardstick. However, if the costs are agreed
with the contractual partners for transferring risks, such as in an insurance con-
tract, the changing pattern of costs over time can be compared for improving effec-
tiveness, or changing the insurance provider.

Useful Suggestions
Successful risk management creates a framework that allows a firm to handle risk
and uncertainty. There are several types of risks a company has to face: pure risk,
market risk, default risk, operational risk and liquidity risk. As a result, risk man-
agement consists of a set of financial and operational activities, maximizing the
value of a company or portfolio.1

Cost Effectiveness of Risk Management is a powerful ratio guiding the senior
staff in gauging the overall performance of the risk function.

This KRI can also be used in project-based risk management. Project managers
often estimate (ex-ante) the cost of risks inherent in the project phases, and share
them with their clients to provision for various contingencies.

Projects are often exposed to time-overruns which become the main source of
risk. The cost effectiveness of managing such exposures, in the event of actual
time-overruns (ex-post), helps in ensuring the viability of a project. Various meth-
ods can be developed for the concurrent evaluation of the risk management effec-
tiveness during the project execution.

The cost of managing a risk can help prioritize risks into rank-order, so that the
costliest of the risk gets maximum attention.

Related Ratios/Additional Notes
There are various techniques and tools that can guide calculation and chasing sub-
sections for cost effectiveness in various functional departments, such as IT, HR,
Finance and procurement. If agreed, each department can have its own cost-
effectiveness as a sub-classification. Thus, cost of hedging or cost of insurance can
be computed as related yet independent ratios.

Whereas, risk transfer and risk mitigation may be two important KRIs, it is no
less significant to chase the risk management from the point of reporting practices.
Thus, various KRIs need to be appropriately shared for decision making in various

1 (Dionne, 2013)
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organizational units within the company, depending upon their relevance to indi-
vidual decision-makers.

4.6 Process-related Ecological Indicators

4.6.1 Internally Generated CO2e Emissions (Scope 1)

Analytical Question
What quantity of greenhouse gases are released, due to internal processes of
a company, in a given time period? The emissions are measured in CO2-equivalent
values.

Definition

Sum of the Weighted Quantities of Emissions per Period

When there are greenhouse gases, (GHGs) other than CO2 constituting emissions,
the company is required to thoroughly disclose them. The information has to be
shown in gross volumes, independent of other GHG trading activities and transfer
of compensation payments or other licenses.

The indicator “Internally Generated CO2e Emissions” (Scope 1)2 is presented in
terms of “mass” or “weight” with the appropriate units, such as tonnes.

Calculation/Derivation
The prerequisite for obtaining the data for the emissions related indicator is
a detailed, computerised Environment Information System (EIS). The primary task
of an EIS, in this context, is the compilation, processing and preparation of ecolog-
ically relevant data, especially for
– Quantitative data collection (for various types of emission)
– Documentation for compulsory external reporting (determined by laws and reg-

ulations, etc.)
– Developing meaningful key indicators, so that complex inter-linkages can be

presented in a concise form.
– Comparing the internal and external situations/developments over time.

The underlying overview of the Global Reporting Initiative (henceforth GRI) takes
into account the climate relevant gases in the Kyoto-Protocol from the United
Nations, also known as the “Kyoto-Gases”. These include the following: CO2 (Carbon

2 The definition of this KPI is based on the Disclosure 305-1 from the GRI-framework.
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dioxide); CH4 (Methane); N2O (Nitrous oxide); HFCs (Hydro fluorocarbons); HPFCs
(Hydroperfluorocarbon); SF6 (Sulphur hexafluoride); NF3 (Nitrogen trifluoride).

The greenhouse gases, listed above, can be calculated as a CO2 equivalents
(CO2e) by using emission factors that are in accordance with the current state of
climate research. This information is available from publications from the
Intergovernmental Panel on Climate Change (IPCC), for example.

According to the GRI, “Scope 1” focuses on all sources of emission that are
under the ownership of the company, as well as those under its operational or fi-
nancial control. This does not include any CO2e emissions that are caused by exter-
nally sourced energy (included in the category “Scope 2”) and emissions caused
upstream, along the value-chain, emissions caused by own employees’ activities
with external companies (business trips with independent airlines) or by external
processing, usage and disposal of products (included in the category “Scope 3”).

Interpretation and Typical Range
The focal point for the concept of sustainability is the idea that development should
be possible in a way such that the needs of the present are fulfilled without endan-
gering the ability of future generations to fulfil their own needs.

The implementation of this fundamental principle, at the level of individual
companies means that, amongst other things, the natural environment should be
burdened only within reasonable limits, and as little as possible. In view of strong
climate protection activities, CO2 emissions are generally considered as the lead-
indicator on both the micro- as well as on macroeconomic levels.

The comparability of values related to coverage over time can always be problem-
atic. For example, if all locations of a company have not been covered in the survey
data before, this will cause the basic size of coverage to change. During the current
development of sustainability reporting, comparability over time is a widespread
problem. The numbers presented by companies in their reports are not always accu-
rately comparable, due to continuous refinement and development of methods for re-
cording and compiling of data as well as the sale and acquisition of business units.

A general guideline or target for the scale of the indicator “Internally Generated
CO2e Emissions” (Scope 1) cannot be determined. Alongside the usual internal possibil-
ities for comparison (between organizational departments in the form of actual-actual
over time or plan-actual relations), corresponding external comparisons, with the
branch-specific average values or the “best-practice” values, may be used as a guide.

Useful Suggestions
Using the basic idea of a business model that not only tries to minimize the con-
sumption of natural resources on the input side but, above all, increasingly during
the value creation processes, the following spectrum of possibilities is available to
the firms for the purpose. It is important that the company has the ability to analyse
and, if need be, change the planning, controlling and monitoring of processes
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stretching across material, energy and water management. To this end, the follow-
ing measures could be suggested:
– Identifying technical and organizational weak points or possibilities to reduce

the consumption of energy and material, including their respective CO2e effects.
If need be, this is possible through the creation of systems of circular recycling-
loops.

– Sensitizing and promoting environmental awareness amongst employees and
increasing incentives within the parameters of the remuneration system to mo-
tivate them to take action.

– Savings while paying for necessary CO2 emission certificates, environmental
taxes and fees.

– Increasing revenue through improved public image and special labelling and
positioning of products, such as with CO2-labels.

The complex physical, chemical and biological links as well as the diverse interde-
pendencies of the environmental impact, often make it difficult to find quick and
easy solutions but, as in all other fields of business management, the journey al-
ways begins with the first step.

Related Ratios/Additional Notes
The external reporting on sustainability is markedly less standardized than the
“classical” reporting of companies according to national or international standards
of financial reporting. The system of guidelines in the GRI is, however, increasingly
being taken into account for orientation. As an independent organization, the GRI
has taken upon itself the task of developing comprehensive guidelines to facilitate
comparability of sustainability reporting for companies worldwide.

The distinctive GRI categories of Scope 1, 2 and 3 should facilitate the compila-
tion of the necessary data on CO2 emissions. Reference is made here to the indepen-
dent presentation of the KPI No. 4.6.2 on “Indirect CO2e Emissions caused by
Energy Usage” (Scope 2).

Depending on the business model, for example in the service sector, business
trips could make up a large part of the CO2 emissions of a company. These are how-
ever, according to the strict definitions, categorized as “Other Indirect Emissions”
(Scope 3).3 In the case of companies which use their own cars, as opposed to an air-
line for business trips, comparability is not always accurately possible, and depends
largely on additional explanations provided by the reporting company.

3 The definition of this KPI is based on the Disclosure 305-3 from the GRI-framework.
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4.6.2 Indirect CO2e Emissions caused by Energy Usage (Scope 2)

Analytical Question
What amount of greenhouse gases are released, due to energy generation, by other
companies when a company procures and consumes that energy in a time period?
The emissions are measured in CO2-equivalent values.

Definition

Sum of the Weighted Quantities of Emissions per Period

In the case where there is greenhouse gases (GHGs) other than CO2 as part of the
emissions, the company is required to thoroughly disclose them. The information
has to be shown in gross volumes, independent of other GHG trading activities, and
transfer of compensation payments or other licenses.

The indicator “Indirect CO2e Emissions caused by Energy Usage” (Scope 2)4 is
presented in terms of “mass” or “weight” with the appropriate units, such as tonnes.

Calculation/Derivation
The acquisition of the necessary data presents a challenge for this methodology
and subsequently for the calculation of this indicator. In principle, the energy con-
suming company has to collect and compile the verifiable information regarding
the CO2e emissions of the appropriate quantities of energy supplied by the energy
provider. For example, information has to be compiled about the type of fuel sour-
ces, processes used, efficiency-levels and transmission losses.

Because of the environmental impact of the utilization of each type of energy
source (for example, the various levels of emissions during the extraction of raw
materials and their conversion to a usable form of energy and its consumption), de-
signing a suitable composition of energy sources used by companies is becoming
increasingly relevant for strategic management.

The underlying overview of the Global Reporting Initiative (henceforth GRI)
takes into account the climate relevant gases in the United Nations Kyoto-Protocol,
also known as the “Kyoto-Gases”. These include the following: CO2 (Carbon diox-
ide); CH4 (Methane); N2O (Nitrous oxide); HFCs (Hydro-fluorocarbons); HPFCs
(Hydroperfluorocarbon); SF6 (Sulphur hexafluoride); NF3 (Nitrogen trifluoride). The
greenhouse gases listed above can be calculated as a CO2 equivalent (CO2e) using
emission factors that are in accordance with the current state of climate research.
This information is available from publications by the Intergovernmental Panel on
Climate Change (IPCC), for example.

4 The definition of this KPI is based on the Disclosure 305-2 from the GRI-framework.
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Interpretation and Typical Range
The focal point for the concept of sustainability is the idea that development should
be possible in a way such that the needs of the present are fulfilled without endan-
gering the needs of future generations.

The implementation of this fundamental principle, at the level of individual
companies, means that, amongst other things, the natural environmental should be
burdened only within reasonable limits, and as little as possible. In view of strong
climate protection activities, CO2 emissions are generally considered as the lead-
indicator on both the micro- as well as on macroeconomic level.

Usable energy for each operational purpose of the company can be categorized
in the following forms: electricity, fuel oils for power or combustion, heating, cool-
ing, steam and pressurised air.

The comparability of values related to coverage over time can always be problem-
atic. For example, if all locations in a company have not been covered in the survey
data before, this will cause the basic size of coverage to change. During the current
development of sustainability reporting, comparability over time is a widespread prob-
lem. The numbers presented by companies in their reports are not always accurately
comparable, due to the continuous refinement and development of methods of record-
ing, and compiling of data, as well as the sale and acquisition of business units.

A general guideline or target for the scale of the indicator “Indirect CO2e Emissions
caused by Energy Usage” (Scope 2), cannot be determined. Alongside the usual inter-
nal possibilities for comparison (between organizational departments in the form of ac-
tual-actual over time or plan-actual relations), corresponding external comparisons,
where the branch-specific average values or the “best-practice” values may be used as
a guide.

Useful Suggestions
The basic principle of a corporate energy management system, namely that resource
consumption has to be minimised already on the input side and not later during the
value creation processes, opens up a wide spectrum of plausible sets of measures. On
the one hand, it is important to systematically analyse and, thus, try to reduce total
energy usage and internal energy needs. At the very least, the specific energy use per
unit of output should be reduced as much as possible. The exception is if an increase
in internal energy consumption is overcompensated for, by energy efficient products,
and reduced consumption during their usual lifespans.

On the other hand, inevitable energy needs should be covered from sources
with least CO2e emissions while keeping in mind the results and reliability of the
supply source. When choosing the sources, it is especially important to focus on
a balanced energy composition.

Within the energy-consuming company, it is important that the company has
the ability, keeping in mind the energy-saving measures, to analyse and, if need be,
change the planning, controlling and monitoring of processes stretching across the
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material, energy and water management. To this end, the following measures are
suggested:
– Identifying technical and organizational weak points or improvements to re-

duce the consumption of needed energy flows, including their respective
CO2e effects. If need be, this is possible through the creation of systems of circu-
lar recycling-loops.

– Sensitizing and promoting environmental awareness amongst employees and
increasing incentives within the parameters of the remuneration system to mo-
tivate them to take action.

The complex physical, chemical and biological links as well as the diverse interde-
pendencies of environmental impacts often make it difficult to find quick and easy
energy-saving solutions but, as in all other fields of business management, the jour-
ney always begins with the first step.

Related Ratios/Additional Notes
The external reporting on sustainability is markedly less standardized than the
“classical” reporting of companies, according to national or international standards
of financial reporting. The system of guidelines in the GRI is, however, increasingly
being taken into account for orientation. As an independent organization, the GRI
has taken upon itself the task of developing comprehensive guidelines to facilitate
comparability for the sustainability reporting of companies worldwide.

The distinctive GRI categories of Scope 1, 2 and 3 should facilitate the compilation
of the necessary data on CO2 emissions. According to the GRI, “Scope 1” focuses on all
the sources of emissions that are under the ownership of the company, as well as those
under its operational or financial control. Reference is made here to the separate pre-
sentation of the KPI No. 4.6.1 on “Internally Generated CO2e Emissions” (Scope 1).

As mentioned here, the data compiled in “Scope 2” includes all CO2e emissions
that are caused by consuming externally sourced energy. Meanwhile, the data in
“Scope 3”5 covers emissions caused upstream along the value-chain, as well as
those by employees’ activities with external companies (business trips with inde-
pendent airlines) or by external processing, usage and disposal of products.

5 The definition of this KPI is based on the Disclosure 305-3 from the GRI-framework.
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4.6.3 Emission Volume of Production-related Pollutants

Analytical Question
What is the volume of pollutants released into the environment per period (mostly
per year) or per unit of output (for example, per ton of steel) which are emitted dur-
ing the production process?
– As a period-relevant measure, the ratio can be classified into various pollutants

(for example, waste material, waste water, exit-air, heat, dust or noise), which
can be further classified into sub-groups (for example, waste material can be
classified into plastic, paper, glass and special garbage, etc.)

– As a volume-driven measure, the ratio can be classified into various output
units (units of finished products, distance covered in kilometres, tons of steel
produced, etc.)

Definition
Period-relevant Usage:

Quantity of Emitted Pollutants per Period

As a measured value for the quantity of solid, liquid or gaseous resources consumed,
one could use number of units, length, area and volume units, and also weight-
specifications. Examples could be SO2 or CO2 in tons per year.

Volume-driven Usage:

Quantity of Emitted Pollutants per Period

Quantity of Produced Output Units per Period

As a measured value for the quantity of solid, liquid or gaseous resources consumed
or output produced, one could use number of units, length, area and volume units,
as well as the weight-specifications.

Out of each combination of input and output, the ratio could be expressed, for
example, as waste water emission per unit of finished product.

Calculation/Derivation
A prerequisite for obtaining the required data for this emission-oriented ratio is the
existence of a detailed (computerized) business environment information system.
A business environment information system is responsible for collecting, process-
ing and reporting of all environment related data, in particular:
– compilation of quantity and value-based information about the resources

consumed;
– documentation of information for external legal reporting; and
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– calculation of meaningful ratios for presenting complex details, and for show-
ing the trend of internal and external changes over time.

Interpretation and Typical Range
The main message of sustainability management is the idea of offering a development
process which satisfies the needs of the present generation without jeopardizing the
aspirations of future generations. The application of the sustainability principle, at
the firm level, implies avoiding, as far as possible, unnecessary pollution of the natu-
ral environment. Thus, both period-relevant and volume-driven measures show the
units of resources consumed, from two different perspectives.

Because of a strongly diversified product spectrum of firms, comparable data
about typical range is possible only for firms which have similar product groups.
The comparability of only period-relevant measures (such as consumed megawatts
or cubic meters per year) could prove complicated if data was not complied for all
locations of the firm, and the total number of location changes. This is a common
problem in the development of sustainability reporting.

Presenting the measure as a volume-driven ratio provides a relative number
where the absolute quantity of resource consumed is compared with the unit of out-
put produced, such as waste water produced per unit of finished product.

As orientation and for comparison purposes, internal benchmarks between various
units within the firm (such as locations/plants) can be used. The performance over
time can be analysed with the help of budget-actual comparisons. External bench-
marks could be taken from the branch-specific averages or the best-practice values.

Because of advancements or continuous (definitional) improvements in data
collection methods, as well as because of the frequent buying and selling of firms,
the numbers reported by large firms may not be comparable over time.

Because of a strong campaign against global warming and climate change, CO2

emission is considered to be a lead-indicator in general.

Useful Suggestions
On the supposition that firms in the same branch usually have similar production
structures, the ratio values, differing significantly from the averages, are clear can-
didates for serious reviews. This should help in analysing positive and negative de-
velopments, or consequences, and in manoeuvring them in the context of corporate
goals.

In general, assuming that most firms are increasingly guided by the basic per-
formance idea of conserving natural resources, both on the input and output side,
there are a large number of measures which can be applied for the efficient con-
sumption of resources. It is always beneficial to plan, steer and control the flow of
resource, such as raw-material, energy and water. Analysing and, if needed, chang-
ing the flow of these resources can be a useful exercise. Included in the list of meas-
ures are:
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– identification of technical or organizational weaknesses;
– initiating improvements for reducing the energy and material flows (if possible,

by implementing a circular flow or recycling system);
– developing ideas for improving the environmental impact of the production

processes;
– saving on environment related taxes and payments;
– improving sales through image-campaigning and labelling/positioning of prod-

ucts (ecological label or energy-saving label), and
– encouraging the environmental conscious behaviour of the employees, and re-

warding them for such behaviour in the framework of a compensation system.

Since most of the emissions have a (mostly increasing) price, a reduction in the vol-
ume-driven emission should, in general, lead to (assuming constant environment
protection costs) a cost reduction.

The complex character of physical, chemical and biological processes, and the
multitude of their interdependent effects, makes it very difficult to find good eco-
logical solutions. However, as in all other business activities, a humble beginning
can be a good start.

Related Ratios/Additional Notes
The scope, data-collection frequency and the level of detail in measuring and re-
porting of the sustainability indicators is largely at the discretion of the firms and
their environmental consciousness. Sometimes, however, there are legal directives
which require regular information from firms. Although, in external reporting, such
information is usually required annually, for internal controlling, it is desirable to
use half-yearly or even monthly information.

The external reporting towards sustainability is much less regulated than the
classical reporting, according to national and international reporting standards. As
a good orientation, reference is often made to the lists of indicators published in
the directives of Global Reporting Initiative (GRI). As an independent institution,
the GRI has taken upon itself the job of developing formal guidelines for improving
the comparability of sustainability reporting.
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4.6.4 Recycling Ratio

Analytical Question
How high is the proportion of operational materials (energy) which is reused in the
production cycle?

Definition

Reused Input (Consumed) Quantity for an Object ⋅ 

Actual Total Input (Consumption) for an Object

The Recycling Ratio is expressed as a percentage.

Calculation/Derivation
The required information for this ratio is to be obtained, primarily through produc-
tion data which is collected upstream of the cost accounting system and is classified
according to the types of materials.

Interpretation and Typical Range
The Recycling Ratio has gained in prominence, due to an increasing environmental
consciousness in the business world, both at the macro and micro level. It is used
as an indicator for sustainable management in which materials and energies cre-
ated in the production- and consumption processes are reused in production. In
general, the focus of analysis is initially on a selected number of basic materials
(mostly expensive and scarce), or products where high recoverable (or intrinsic)
value and purity is most important.

The volume of the achieved or targeted recycling ratio differs significantly
between different branches and firms due to technical, physical and economic
reasons. For orientation and benchmarking this ratio, one could take internal com-
parisons (such as the ratio in different organizational units or plan-actual values)
or external comparisons where the branch-specific average period or the “best-
practice” value may be used as a guide.

Useful Suggestions
What kind of approach a firm adopts for recycling reflects on its internal system
(for example, avoiding the disposal of unwanted sub-products through reutiliza-
tion) or could be guided by collaboration amongst firms, such as the creation and
collective use of the retro-distribution system, or the coordinated reprocessing of
hard, liquid or gaseous materials.
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To gain useful insights, the Recycling Ratio can be further classified into the
following categories:
– Product-recycling ratio

Reutilization-variant I: After return, the product is reused in the same way as it
was originally used, i.e. refund bottle.
Reutilization-variant II: After return, the product is reused for a purpose other
than its first use. For example, railroad ties for garden fencing.

– Material-recycling ratio
Recycling-variant I: The material is used as input in the same production pro-
cess, though the shape and form of material may have changed partly or
completely (for example, recycled glass).
Recycling-variant II: The material is used for creating new materials or prod-
ucts. For example, the plastic chairs in a stadium made out of drinks packag-
ing, often labelled as “down-cycling” or “up-cycling”.

The range of activities available to a firm are increasingly being influenced by
a variety of national and international (legal or regulatory) directives.

Related Ratios/Additional Notes
Along with the quantity-based measures for recycling, several value-based ratios,
which are possible in the area of environment-controlling could also be used. The
purpose of value-based ratios could be in analysing the cost of recycling, or the sav-
ing effects from using the recycled material, or revenues from the sale of recycled
materials.
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5 Human Resource and Innovation Perspective

5.1 Personnel Cost Management

5.1.1 Personnel Costs Ratio

Analytical Question
What is the relative significance of gross personnel costs of a period in the total
costs of a firm in that period?

Definition

Gross Personnel Costs in a Period ⋅ 

Total Costs in a Period

Where:
Gross Personnel Costs = Gross Wages + Gross Salaries + Supplementary Personnel

Costs (Employer’s Contribution to Retirement Benefits. etc.)

The Personnel Costs Ratio is expressed as a percentage mostly combined with a par-
ticular calendar or business year as a time reference.

Calculation/Derivation
The required data for this ratio could be obtained from the (computer-based) infor-
mation system for accounting. External analysts can obtain the values for this ratio
from the income statement which is based on the full-costing system.

For the sake of simplicity, no conceptual difference should be made between
costs and expenses. In case there are special circumstances (such as restructuring)
where sizable sums have been spent as extraordinary, non-operating, or unrelated
to the accounting period personnel costs, this should be shown separately for sev-
eral years to ensure transparency. Similar treatment should be mandated to the im-
puted costs in terms of employer’s salary in partnerships.

Interpretation and Typical Range
In many firms, the personnel costs represent a major cost pool. Thus, for maintain-
ing and improving competitiveness, it is important to chase the volume and trend
of the personnel costs ratio and manage it actively. A generalised target for a typical
range cannot be defined. For orientation about a typical range, one could take inter-
nal comparisons (such as the ratio in different organisational units or plan-actual
values) or external comparisons where the branch-specific average or the “best-
practice” value may be used as a guide.
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However, the interpretative power of the Personnel Costs Ratio is limited. For
example, when a firm reduces vertical integration, the costs of buying products and
services increases, and the weight of personnel costs falls in the total. In the case of
higher vertical integration, the impact is accordingly reversed.

Useful Suggestions
Assuming that firms in the same branch usually have similar production and cost
structures, the ratio values, differing significantly from the averages, are clear can-
didates for serious review. This should help in analysing the positive and negative
developments or consequences, and manoeuvring them in the context of corporate
goals. Thus, if for example, the firm has hired employees with special qualifications
(with consequently higher salaries) in order to maintain or improve competitive ad-
vantages, an intentionally higher Personnel Costs Ratio may be desirable.

A change in this ratio may be triggered by a disproportionate increase or decrease
in the gross personnel costs (as numerator) and total costs (as denominator). For fur-
ther details and systematic explanations on this, refer to the information in Appendix I.

Along with direct methods for influencing personnel costs, through measures
relating to a better price or volume strategy on the sales side, this ratio can be im-
proved by measures towards a more efficient use of the factors of production on the
total costs side.

Related Ratios/Additional Notes
“Payroll Costs” and “Staff Costs” (not to be confused with staffing costs which
means the cost of recruiting) are two synonyms for personnel costs. Several exten-
sions of personnel costs are available for deeper analysis, such as “Labour Costs
Ratio” and “Salaries Ratio”, etc.

“Personnel Costs Intensity” is a related term which shows the relationship be-
tween personnel costs and sales. The above description for the personnel costs ratio
is also valid for the personnel costs intensity, with the additional complication that
sales price and profit margin changes have to be included in the analysis.

5.1.2 Supplementary Personnel Costs Ratio

Analytical Question
What is the share of supplementary personnel costs in relation to the gross person-
nel costs in a period?

Definition

Supplementary Personnel Costs in a Period ⋅ 

Gross Wages + Gross Salaries
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The Supplementary Personnel Costs Ratio is expressed as a percentage.

Calculation/Derivation
The required data for this ratio could be obtained from the (computer-based)
information system of the human resource department. For extended analysis,
the supplementary personnel costs can be further classified into the following
categories:
– Required by law: employer’s contribution to pension, unemployment, health,

and long-term care insurances;
– Required by collective wage agreement: holiday and Christmas payments, pro-

fessional development costs, and retirement benefits;
– Required by voluntary agreement: various benefits given to employees such as

working clothes, subsidisation of travel costs, profit-sharing, and construction
loans, etc.

The classification of supplementary personnel costs into the above three categories
is not always warranted. It is often based on national labour laws, agreements be-
tween parties and arrangements at the firm level. It could vary significantly within
the same country (between large and small-sized firms) or even in an international
context.

Interpretation and Typical Range
The Supplementary Personnel Costs Ratio represents a measure of the relationship
between “all other” personnel costs to the gross payment made to employees
(legal, collective wage agreement based and voluntary payments).

Along with some components of supplementary personnel costs which move
proportionately (for example, the employer’s contribution to the retirement bene-
fits fund) to the gross payment made to the employees, there are other compo-
nents which also move disproportionately (for example, subsidization of travel
costs). Therefore, for any target configuration of supplementary personnel costs
(in respect of any selective upgrading, reorganising or downsizing of benefits), a
systematic analysis of the direct and indirect effects of individual measures must
be made.

In many companies, along with the absolute volume of supplementary person-
nel costs, the development of the ratio over time is also carefully analysed.

The typical range for the supplementary personnel costs ratio varies sub-
stantially. In Germany, for example, this ratio lies in the majority of cases, be-
tween 70% and 90%. Depending upon how supplementary personnel costs are
defined, in some branches, this ratio exceeds the 100% limit as well. In recent
years, the proportion amongst the three types of supplementary personnel
costs (legal, collective wage agreement based and voluntary payments) has
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moved away from a uniform distribution (a third for each) to the detriment of
voluntary payments. The share of voluntary payments in the total is now
about 10%. In general, the Supplementary Personnel Costs Ratio has shown a
downward trend.

Depending upon the collective agreements and the legal arrangements, there
are substantial differences in practice, so that any judgment based on the average
ratio of supplementary personnel costs may not be free from bias.

Useful Suggestions
Basically, from an operational perspective, costs incurred in a firm are the busi-
ness-related consumption of resources which generate or deliver some output. In
the same way, supplementary personnel costs have to be seen in reference to the
specific performance-potential of employees, which is rewarded through agree-
ments and arrangements. When designing its plan for such agreements (through
collective agreements or voluntary arrangements), a firm must consider the targets
it wants to achieve. Maintaining or improving motivation, welfare and security of
employees (and of family members), appreciation of performance, facilitating capi-
tal formation and retirement benefits are some examples of this.

Whereas legally binding supplementary personnel costs cannot be influ-
enced, an employer can withdraw himself from a collective agreement. In the
case of voluntary payments to employees, the employers have maximum free-
dom. However, it must be considered carefully because the supplementary per-
sonnel costs determine the attractiveness of the employer. Therefore, in times
of tense economic situations, a firm should strive towards maintaining a port-
folio of social and supplementary benefits for its employees and, when neces-
sary, think of economising only on such benefits which were perceived as
“not so important” by the employees.

Related Ratios/Additional Notes
As a synonym for supplementary personnel costs, it is also common to use the term
“Fringe Benefits”.

In general, this ratio is calculated annually; however, if there are significant
legal changes, the ratio could be calculated during the year as well.

When making international comparisons, supplementary personnel costs
are viewed as a “location-parameter”. It is an economic factor which can be
influenced by governments at an economic level to make the country an at-
tractive location.
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5.1.3 Personnel Costs per Employee

Analytical Question
What is the average gross personnel cost per employee? What is the sum of gross
wage, gross salaries and supplementary personnel costs per employee to the firm?

Definition

Gross Personnel Costs per Period

Number of Employees (Normalised to Full-Time Employees)

Where:
Gross Personnel Costs = Gross Wages + Gross Salaries + Supplementary Personnel

Costs (Employer’s Contribution to Retirement Benefits, etc.)

In order to avoid any statistical bias (the quota might appear to be falling when the
number of part-time staff increases), and to ensure comparability over time as well
as amongst firms, the formula proposes that the value shown in the denominator
should be normalised to full-time employees, e.g., two part time employees, each
working on a 50% job, make one full-time employee.

The Personnel Costs per Employee are expressed in monetary terms; for exam-
ple, € per employee.

Calculation/Derivation
The required data for this ratio could be obtained from the (computer-based) informa-
tion system of the human resource department, particularly the deployment data. For
additional analysis, the information could be further classified into functional activity
groups, or for national and international locations within the corporate group.

Interpretation and Typical Range
The Personnel Costs per Employee provide a measure of the personnel cost burden.
For international competition analysis, this indicator (often normalised into person-
nel cost or labour cost per hour) is often compared, to analyse the location advan-
tage. More relevant for the location comparisons is, however, the labour cost per
unit which considers the proportional time consumed per unit.

In many companies, along with the absolute volume of personnel costs per em-
ployee, the development of the ratio over time is also carefully analysed.

The typical range of Personnel Costs per Employee varies substantially. Drawing
inter-firm comparisons, based on this number, may not be very helpful because firms
usually have a very heterogeneous composition of employees (both in terms of num-
bers, and as well as in terms of qualifications). However, an inter-firm comparison can
offer more insights, if the ratio is calculated for pre-defined segments (for example,
classified according to job-area).
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Over and above the national differences, legally binding fringe benefits, collec-
tive agreements and the arrangements for voluntary payments introduce substan-
tial differences in practice, so that any judgment based on the average ratio for
personnel costs per employee may not be free from bias.

Useful Suggestions
Basically, from an operational perspective, costs incurred in a firm are the busi-
ness-related consumption of resources which generates or delivers some output. In
the same way, personnel costs have to be seen with reference to the specific perfor-
mance-potential of employees which is rewarded through agreements and arrange-
ments. When designing its plan for such agreements (through collective
agreements or voluntary arrangements), a firm must consider the targets it wants to
achieve. Maintaining or improving the motivation, welfare and security of employ-
ees (and of family members), the appreciation of performance, facilitating capital
formation and retirement benefits are some examples of this.

In all business areas, financial remuneration represents a major factor in deter-
mining the attractiveness of the employer. When attempting to hire and win-over a
more qualified candidate, it is considered as an important competitive factor.

As orientation for the annual development of the direct personnel costs, the
magnitude of productivity-increase is often taken as a guiding factor.

Related Ratios/Additional Notes
“Wage-hour Rate” and “Unit Labour Costs” are two important related ratios of
Personnel Costs per Employee.

The amount of Personnel Costs per Employee is strongly influenced by develop-
ments in the area of fringe benefits, which is known as the “Supplementary
Personnel Cost Ratio”. This ratio is often used for comparisons, both nationally and
internationally.

5.1.4 Unit Labour Cost

Analytical Question
What are the average direct-labour (gross personnel) costs per unit of manufactured
output (for example, per unit or per ton)?

Definition

Gross Personnel Costs of Direct Labour in a Period

Total Units of Output manufactured in a Period
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Where:
Gross Personnel Costs = Gross Wages + Gross Salaries + Supplementary Personnel

Costs (Employer’s Contribution to Retirement Benefits. etc.)

The Unit Labour Cost is expressed in monetary terms, for example in € per unit. Other
measures used in the denominator could be the length, area, volume or weight.

Calculation/Derivation
The required data for total labour costs can be obtained from the record of the
human resource department, or from the accounting and/or the controlling depart-
ment. Details about the volume of output manufactured in a period can be derived
from the production department records.

It is important to note that, as a quotient, the Unit Labour Cost is applied pri-
marily in the context of direct labour, i.e. labour directly engaged in the
manufacturing process. Therefore, when calculating the total labour cost, a careful
distinction has to be made between direct and indirect labour, and only costs relat-
ing to direct labour have to be taken in the denominator.

Interpretation and Typical Range
The Unit Labour Cost is a central and straightforward measure for analysing the
trends in production costs, particularly in those manufacturing firms where labour
cost is the single largest component of production costs. It is often used for compar-
ing the competitive position of firms in a particular branch or location.

Being a relative quotient, the Unit Labour Cost is always viewed in relation to
productivity. If productivity is measured as the quantity of output produced for a
given time of labour input, the unit labour cost rises when the gross personnel
costs rise faster than labour productivity. Thus, if labour productivity improves by 2
per cent and workers’ gross personnel costs remain the same; the unit labour cost
will decline. Conversely, when productivity remains unchanged but workers’ gross
personnel costs increased by 2 per cent, the unit labour cost would rise. Therefore,
the changes in Unit Labour Cost reflect the net effect of changes in workers’ com-
pensation and changes in worker productivity.

A generalised target for Unit Labour Cost is not easy to define. If other things
(including quality) remain the same, the lower the unit labour cost, the more com-
petitive the firm shall be in terms of its total production costs. For orientation about
a typical range, often internal comparisons of unit labour costs are made (such as
the ratio in different organisational units or plan-actual values). The interpretative
power of this ratio is increased if the developments in the unit labour cost are com-
pared over time, and a trend is analysed. The Unit Labour Cost can also be taken
for external comparisons, where the branch-specific average or the “best-practice”
value may be used as a guide. When making external comparisons, it is important
to ensure the consistency of definitions.

5.1 Personnel Cost Management 297

 EBSCOhost - printed on 2/8/2023 11:04 AM via . All use subject to https://www.ebsco.com/terms-of-use



Useful Suggestions
The Unit Labour Cost is an important indicator of the trend in production costs, par-
ticularly for manufacturing firms with labour intensive technology or in those cases
where labour costs are a major component in total production costs. A sustained
increase in the unit labour cost will cause an upward shift in its average and mar-
ginal total curves. This has the immediate effect of negatively influencing profits.

A sustained increase in the unit labour cost can affect the competitiveness of a
firm in its market. Whether a firm, confronted with rising unit labour cost, is able to
increase price depends upon the price-related competitive pressures in the market.
In a monopoly or oligopoly market, the ability to transfer increases in the unit la-
bour cost to the market is easier than in other kinds of markets. Many firms react to
unit labour cost disadvantage by shifting production to locations where unit labour
costs are lower and/or have a slower upward trend.

Related Ratios/Additional Notes
There are three ratios in the category of “personnel costs” which may be considered
as related ratios for Unit Labour Cost. Firstly, “Personnel Costs per Employee” is de-
rived from gross personnel costs divided by the total number of employees. Secondly,
“Personnel Costs Ratio” refers to the relative significance of gross personnel costs in
the total costs of a firm. Thirdly, “Supplementary Personnel Costs Ratio” shows sup-
plementary personnel costs in relation to gross wages and salaries.

In order to clearly appreciate the meaning of Unit Labour Cost, it is important to
understand the difference between productivity and efficiency. The reader is advised
to refer to the basic indicators to check the differences between these terms in the book.

5.2 Human Resource Controlling

5.2.1 Labour Productivity

Analytical Question
How large is the yield from labour, as an input factor (measured in quantity), as shown
in terms of a particular output volume (measured in quantity or monetary value)?

Definition

Output (measured in Produced Quantity or Value Added) ⋅ 

Input (Number of Employees or Time at Work)

Various measures of quantity in the numerator are: units produced, length, area in
square meters, weight and time-duration. The value added is measured in monetary
units (for example, in €).
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For the denominator, basically either the deployed manpower (per head rate,
where the part-time contracts have to be converted into appropriate full-time man-
power) or the operational work-time (in hours or days) is taken.

The measured value of labour productivity may be expressed in: “units per
head”, “Kg per head”, “units per hour”, “square meter per hour” or “€ per hour”, etc.

Calculation/Derivation
The required data for this quotient is prepared from the internal cost accounting
system which is then processed and made available to decision makers in different
cost types, cost-centres, and product costing.

Interpretation and Typical Range
With the help of Labour Productivity, a measure of yield for labour as a production
factor is derived. Labour Productivity is a central measure for labour efficiency. It is
treated as the most important duty of the manager.

Since various combinations of production factors (each one measured differ-
ently) are used for a particular output, the data for measuring economic productiv-
ity has to be collected and valued for each factor separately. Often the measured
value shows partial efficiency only.

It is not easy to recommend a typical range for this ratio. A useful interpretation
of this ratio is possible over time when intra-firm or inter-firm comparisons are
made over several periods. Since the deployed factors of production are usually
scarce, managers always seek to achieve, in the framework of social and legal
norms, the highest possible Labour Productivity. An important, though simplified,
assumption made for calculating this quotient is that the input and output factors
have a linear cause-and-effect relationship with each other. It should be emphas-
ised that this assumption of linearity is not always true.

Useful Suggestions
A change in this ratio, in the context of desired corporate goals, can be achieved by
a disproportionate increase or decrease in the achieved output (as numerator) and
deployed input (as denominator). For further details and systematic explanations on
this, refer to the information in Appendix I.

The demand for targeted productivity increases in firms is often grounded in the
need to improve future competitiveness. Through an improved (monetary value-based)
output-input relationship, the firm should make maximum use of the scarce produc-
tion factors. Improvements in productivity are focused at increasing the monetary yield
of the deployed resource input. Thus, measuring productivity over time is an important
step in process-optimization; this is often achieved through skilfulness in avoiding
wasted time or wasted energy. Lean manufacturing is an interesting example of pro-
cess improvement which supports the business benefits of rapid execution.
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It is relevant to note that gains in Labour Productivity have to be compared con-
stantly with the quality indicators. The improvements in Labour Productivity have
to be achieved under the conditions of upholding or maintaining quality standards.

There is one more aspect which needs to be considered. If the input factors of
production have substitutes, a part-improvement in productivity may not lead
necessarily to total improvement in productivity. Moreover, an improvement in
the productivity of a particular factor may well be due to increased consumption
in another input factor.

Related Ratios/Additional Notes
Sometimes, “Personnel Productivity”, “Personnel Efficiency” and “Work-Efficiency”
are used as synonyms for Labour Productivity. A closely related ratio is “Technical
Productivity” where the performance of a particular input is measured in physical
terms and not in monetary terms.

In order to make better judgments about the performance of a particular pro-
cess, it is desirable to measure the outputs (the numerator) in monetary terms. This
leads to the calculation of “economic productivity”. If both output and various
input factors are measured in monetary units, the resultant value is called “opera-
tional efficiency”. In process reengineering, for example, any change that increases
economic productivity is considered an economically efficient change.

5.2.2 Overtime Quota

Analytical Question
Is the relative amount of regular working-time that had to be exceeded to complete
a job in producing products and services in the given schedule?

Definition

Number of Overtime Hours in a Period ⋅ 

Total Number of Regular Working Hours in a Period

The Overtime Quota is expressed as a percentage.

Calculation/Derivation
The required data for this ratio could be obtained from the (computerised) informa-
tion system relating to time-records for employees. The data could also be available
from the Human Resource software module of any ERP system. It is desirable to
classify the overtime-related information into cost-centres, or into different business
processes. Moreover, the information could be collected on a weekly or monthly
basis.
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Interpretation and Typical Range
The Overtime Quota is the main measure for checking the even distribution of the
normal volume of work in a firm. Except for special circumstances demanding
overtime, a continuous excess workload is reflected in the Overtime Quota and
thus shows the work-peaks which cannot (or could not) be accomplished in the
normal (agreed) work timings. Since the employees have to be paid more for the
overtime, this extra work time is more expensive than the normal work time.
Therefore, usually a comparably lower Overtime Quota is considered desirable.

Useful Suggestions
From a firm’s perspective, additional manpower requirements can be covered either
through fresh hiring or overtime. If the strong demand for a firm’s products is likely
to be perpetual, it would be desirable, along with increasing capital-intensity or ra-
tionalization measures to increase the headcount. The increase in work force could
also be achieved by converting part-time jobs into full-time contracts, which obvi-
ously requires the consent of part-time employees.

However, if the future prospects are uncertain and the additional need
for manpower appears to be temporary, in most cases, it would lead to an in-
crease in the hours of overtime worked. In the case of fluctuating (or seasonal)
capacity-utilization, many firms have resorted to short-term (or limited period)
contracts. In the recent past, a flexible working-hours system has also been
introduced by many firms which allows the staff to be compensated for the
fluctuation in the workload through a compensatory mechanism or account.
This is beneficial for the firm because it leads to a general reduction in the
Overtime Quota, and most of the overtime is managed without additional pay-
ment for it.

Within organisational aspects, in particular, through detailed analysis of avail-
able data related to critical business processes or special bottlenecks within the
firm, a “root-cause-analysis” of the situation can be made, so that appropriate
short-term human resource policy responses can be developed.

If the employees are exposed to additional work permanently through overtime,
it often leads to an increase in physical and psychological stress. Consequently, em-
ployees may make more mistakes at work, leading to a loss in quality and increases
in follow-up costs.

Related Ratios/Additional Notes
From a macroeconomic perspective, trends in the Overtime Quota are viewed as an
indicator of the expected number of people employed; though with a lag of time, an
increasing trend in the Overtime Quota leads to positive expectations about an in-
crease in the number of job-positions offered.
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5.2.3 Workforce Composition Ratios

Analytical Question
Over the last few decades, in academic literature as well as in practice, a large num-
ber of ratios have cropped up for analysing human resource related problems and
searching for new solutions. These ratios group employees into different categories
and, through an analysis of their number and development over time, offer insights
into the changing significance and impact of each group in the firm.

Without claiming to be exhaustive, the following categories for employees
could be taken as specific groupings for creating an analytical question:

What is the share of the following in the total staff of the firm?
– Trainees
– Skilled Workers
– Unskilled Workers
– Executives
– Employees with International Experience
– Employees in a particular age group (e.g. employees over 50)
– Employees in Home country or Overseas
– Employees with Disabilities
– Part-time Employees
– Female or Male Employees

The list can be extended and refined depending upon the needs of each firm.

Definition

Number of Employees in a Particular Group ⋅ 

Total Number of Employees in the Firm (or a Sub-total)

An example of a sub-total in the denominator would be: The ratio of female trainees,
equal to the number of female trainees divided by the total number of trainees in the
firm.

All the ratios in the human resource composition are expressed as a percentage.

Calculation/Derivation
The required data for these ratios could be obtained from the (computer-based) in-
formation system of the human resource department, particularly the master files
about different categories of employees. For additional analysis, the information
could be further classified into functional activity groups or for national and inter-
national locations within the corporate group.
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The data-collection frequency for these ratios depends upon the information
needs of the decision-makers. Often the data is collected annually or semi-annually,
and sometimes also between two standard periods for specific needs.

Interpretation and Typical Range
The comparative change in one category of employees with the change in total em-
ployees provides a snap shot on a cut-off deadline. Along with this relative value, it
is often better to know the absolute number of employees in each group for a cor-
rect interpretation of ratios. This is more likely in groups with a small absolute
number, where a small increase in the denominator or decrease in the numerator
may show a significant change in the ratio.

To estimate the desirability of a particular ratio (for a group, such as trainees),
it is important to keep in mind the size of the firm and its branch-specific features.
Furthermore, along with the absolute volume of change in a particular category,
the development of the ratio over time has to be analysed as well.

A generalised target for the typical range cannot be defined. For orientation
about a typical range, internal comparisons (such as the ratio in different organisa-
tional units or plan-actual values) or external comparisons (where the branch-spe-
cific average or the “best-practice” value) may be used as a guide.

Useful Suggestions
Assuming that firms in the same branch usually have similar production and cost
structures, the ratio values, differing significantly from the averages, are clear can-
didates for a serious review. This should help in analysing the positive and negative
developments or consequences and manoeuvring them in the context of corporate
goals:
– Working at achieving a competitive advantage (for example, through an exten-

sive build-up of a highly qualified service-team); or
– Working at reducing a competitive disadvantage (for example, firms expanding

overseas could train their domestic employees through a careful placement
overseas).

A change in this ratio could be triggered by a disproportionate increase or de-
crease in the number in a group (as numerator) and the total number of employ-
ees in the firm (as denominator). For further details and a systematic explanation
on this, refer to the information in Appendix I.

Related Ratios/Additional Notes
To choose ratios for human resource composition which should be regularly com-
piled and reported to the decision makers for their strategic and operative deci-
sions, it is important to check the following:
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– Whose information needs have to be covered through these ratios?
– What the resource consumption (in terms of time and cost) for data-compilation

and reporting of these ratios is?

5.2.4 Internally-staffed Executive Positions Ratio

Analytical Question
To what extent is it possible for employees within the firm to be promoted to execu-
tive or leading positions?

Definition

Number of New Executive Positions Filled Internally in a Period ⋅ 

Total Number of New Executive Positions in a Period

This ratio is expressed as a percentage.

Calculation/Derivation
The required data for this ratio could be obtained from the information system in the
human resource department, particularly from human resource master files. The em-
ployee record could be classified further for additional analysis; for example, position
in the hierarchy, functional area, gender or qualification.

Interpretation and Typical Range
The Internally-staffed Executive Positions Ratio is an indicator that can be grouped
in the category of human resource development and recruitment.

This ratio is gaining in significance, from different perspectives in international
competition. From the employees’ perspective, it is an indicator of the potential for
career development within the firm, showing the extent to which promotion possi-
bilities are available in senior positions. From the firm’s perspective, promotion op-
portunities offer a chance to hire competent employees, who can create synergies
through their existing knowledge about the firm. For the firm, the internal staffing
has the additional advantage of reducing orientation time in a new position and the
costs related to it.

It is very difficult to recommend any specific target range. The ratio depends
strongly on the corporate culture within the firm. For example, a firm may prefer to
staff senior positions from within its own ranks which is often reflected in institu-
tionalised career planning, and requires intensive and individual professional train-
ing of employees. The external recruitment of employees may be equally
advantageous for the firm. This is particularly useful in those cases where the firm
wants to acquire knowledge about a new product, market, technology or country,
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innovative processes, or special management experience (for example, in starting
new businesses or restructuring), etc.

Last but not least, because of a general shortage in highly qualified people,
many companies strive for a ratio of 60 to 70% for internally staffed senior
positions.

Useful Suggestions
The spectrum of possible measures for the human resource development could have
both a strategic and an operative component. Strategically, one could consider tar-
geted professional development of senior executives, through a combination of “on-
the-job” and “off-the-job” training phases. Operationally, professional development
could be fostered through various measures of the classical human resource policy,
such as temporary assignments in new responsibilities (example: project-related re-
sponsibilities with varying degrees of complexity).

Related Ratios/Additional Notes
An important factor, influencing meaningful interpretation of the internal execu-
tive-staffing ratio, is the size of the firm. Thus, if the senior positions in a firm are
limited, the attractiveness of the position can be increased, despite limited promo-
tion chances, through a participative leadership style and a meaningful delegation
of responsibility and authority.

5.2.5 Staff Recruitment Period

Analytical Question
What is the average time consumed between the staff requirement notification by a
department, and recruitment? How long does the firm’s average hiring process take?

Definition
The Staff Recruitment Period could be sub-divided in several phases. The following
example provides a sub-division into five phases:
– Phase A: Internal Preparation Period

(The time span needed to approve a vacancy, and the internal and/or external
advertisement of the vacancy)

– Phase B: Application Period
(The time span between the advertisement and the deadline for submitting
applications)

– Phase C: Selection Process Period
(The time span needed for the multi-level selection of suitable candidates, the
decision process and issuing of an employment contract. The phase is coupled
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with evaluating the applications, selecting the candidates through a personal
interview or assessment centre and so on)

– Phase D: Contract Completion Period
(The time span between the issuing and final signing of the contract)

– Phase E: Transition Period
(The time span between the contract signing and joining of the selected person).

The number of phases in the staff recruitment process, as well as the name of each
phase, varies both in literature and in practice. However, irrespective of the number
and name, what matters is the operative significance of each phase and how it is
organised.

The Staff Recruitment Period is expressed in terms of time (such as days, weeks
or months).

Calculation/Derivation
The required data for these indicators could be obtained from the information sys-
tem of the human resource department, particularly from the projects relating to
staff-recruitment. In order to draw meaningful operational conclusions, the infor-
mation may be classified with reference to different categories of positions, such as
trainees, skilled workers, executive staff, specialists and top management positions.
This classification will allow for additional analytical differences, and help justify
the individual requirements of each category.

Interpretation and Typical Range
In the framework of human-resource controlling, the Staff Recruitment Period (with its
individual phases) is an important indicator of the total time it takes to fill a vacancy.

In practice, depending upon the (legal) formalities or the purpose of individual
positions, the typical recruitment period varies substantially. A generalised target
is, therefore, not easy to define. For orientation about a typical range, internal com-
parisons (such as the ratio in different organisational units or plan-actual values) or
external comparisons (where the branch-specific average or the “best-practice”
value) may be used as a guide.

Useful Suggestions
Without denying the branch-specific peculiarities, it may be a good approach to
benchmark the Staff Recruitment Period beyond the limits of one’s own branch.
Thus, if one’s own ratio-values differ significantly from the averages or best values,
these would be clear candidates for serious review. This should help in analysing the
positive and negative developments or consequences, and manoeuvring them in the
context of corporate goals. The available spectrum of possible measures is strongly
influenced by the type of vacancy to be filled. Thus, the recruitment focus for filling
trainee positions is different from that for filling specialist positions.
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In the following, measures towards reducing the recruitment period are shown
for each phase:
– Phase A:

Internal preparation period could be reduced with the help of well-defined va-
cancy description. Standardization of the needed coordination amongst various
departments (including the involvement of works-council), choice of advertise-
ment media could be equally helpful here.

– Phase B:
Positioning the schedule with reference to the calendar and giving adequate
time for applicants to react could reduce application period.

– Phase C:
Avoiding the “idle time” after the application deadline is over could reduce se-
lection process period. It is good to treat the selection process as a project,
where all aspects of the selection criteria are already defined and prepared.

– Phase D:
Contract completion period is reduced through clear terms in the contract and
concrete communication with the selected candidates.

– Phase E:
Transition Period depends primarily on the need of the firm to fill the vacant
position in time.

It is important to note that there is a strong linkage amongst all the five phases in the
recruitment process. Thus, if the vacancy details have been clearly defined and the
advertisement media is carefully selected, this would reduce the number of non-quali-
fied applicants and, as a consequence, may make the selection process a lot easier.

Related Ratios/Additional Notes
“Time-to-Fill” and “Recruitment Duration” are two common synonyms for the Staff
Recruitment Period.

Along with time-related measures of staffing, cost-related measures could also
be used. For example, Cost per Applicant or Cost per Recruitment could help in
evaluating the efficiency of the recruitment process.
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5.3 Human Resource Development Indicators

5.3.1 Professional Development Training Time per Employee

Analytical Question
What is the average time-span that the employees spend for professional training in
a period?

Definition

Number of Total Professional Training Days

Average Number of Employees

If because of part-time contracts, the annual working days of some employees differ
significantly, the denominator should be normalised to reflect full-time employees.

The Professional Development Training Time per Employee is expressed in days.

Calculation/Derivation
The required data for this ratio could be obtained from the information system in
the human resource department, particularly relating to human resource develop-
ment. For further analysis, the information may be collected for each type of profes-
sional training (such as on-the-job or off-the-job, preparatory training or regular
training, departmental focus of training, etc.).

Interpretation and Typical Range
The ratio “Professional Development Training Time per Employee” is viewed as an
indicator of the targeted skill-building intensity of the employees. As is the case
with many other ratios, varying organisational frameworks can hamper the compa-
rability of this indicator, particularly in inter-firm comparisons. Thus, for example,
there are firms that integrate professional training potential, in the normal on-the-
job time, through a clear “job-rotation” strategy. However, the professional devel-
opment of an employee can also be achieved without job rotation which is clearly
an “off-the-job” variant of training. The ratio may vary substantially, depending
upon what kind of approach is adopted by a firm.

It is very difficult to derive any specific target range for the needs of a firm in
respect of reasonable or meaningful professional training time. Primarily, the need
for training is influenced by the knowledge level of the employees and the speed
with which existing technical or operational knowledge becomes out-dated.

Useful Suggestions
Conceptualizing and implementing professional training programs for employees is
a collective effort between those responsible for human resource development and
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those who manage various departments. Both parties have to consider the strategic
aspirations of the firm, so that the professional development helps in ensuring the
sustained competitiveness of the firm. It is important to note that this ratio is a gen-
eral indicator of how much time is devoted to professional training, but does not
give any clue about the content of training or its effectiveness.

The willingness and commitment of a firm to allocate resources for the profes-
sional training of employees is often correlated with the current and/or future expected
profitability, growth potential and macroeconomic cycles. Thus, in times of general
thriving business, companies tend to commit more resources to employees’ training.

Related Ratios/Additional Notes
Other related measures for professional training include “Training Budget per
Period”, “After-Training Cost Savings”, and “Employees Satisfaction Index”.

5.3.2 Professional Development Training Costs Ratio

Analytical Question
What is the share of professional training costs in total personnel costs? What is the
financial impact of the professional training programs in the framework of the
human resource development policy of the firm?

Definition

Professional Training Costs ⋅ 

Gross Wages + Salaries

The “Professional Development Training Costs Ratio” is expressed as a percentage,
and the measurement frequency is usually annual.

Calculation/Derivation
The required data for this ratio could be obtained from the (computer-based) infor-
mation system (particularly relating to human resource development) of the human
resource department. For extended analysis, the information could be further clas-
sified into the following categories:
– Introductory training of employees,
– Functional responsibility of employees, and
– Internal or external training.

In the case of professional training costs, it is important for comparison purposes, to
ensure the consistency of definitions: whether only direct costs of training are included
in the definition or the traveling, boarding and lodging costs are also part of the total.
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Interpretation and Typical Range
The ratio is a financial indicator of the targeted skill-building intensity of the em-
ployees. As is the case with many other ratios, varying organisational frameworks
can hamper the comparability of this indicator, particularly in inter-firm compari-
sons. Thus, for example, there are firms that integrate the professional training
potential in the normal on-the-job time through a clear “job-rotation” strategy.
However, the professional development of an employee can also be achieved with-
out job rotation which is clearly an “off-the-job” variant of training. The ratio may
vary substantially, depending upon what kind of approach is adopted by a firm.

It is very difficult to derive any specific target range for the needs of a firm with
respect to reasonable or meaningful professional training times. Primarily, the need
for training is influenced by the knowledge level of the employees and the speed
with which the existing technical or operational knowledge becomes out-dated.

Useful Suggestions
Conceptualizing and implementing professional training programs for employees is
a collective effort between those responsible for human resource development and
those who manage various departments. Both parties have to consider the strategic
aspirations of the firm, so that professional development helps in ensuring the sus-
tained competitiveness of the firm. It is important to note that this ratio is a general
indicator of how much time was devoted to professional training, but does not give
any clue about the content of training or its effectiveness.

The willingness and commitment of a firm to allocate resources for the profes-
sional training of employees is often correlated with the current and/or future ex-
pected profitability, growth potential and macroeconomic cycles. Thus, in times of
general thriving business, companies tend to commit more resources to employees’
training.

Related Ratios/Additional Notes
As a related ratio, we could refer to “Professional Training Time per Employee”
which is an indicator of the time spent in training, and does not refer to its eco-
nomic value.

5.3.3 Human Resource Internationality Index

Analytical Question
To what extent can individual employees, or specific employee groups (e.g. on
selected management levels), be grouped under the characteristic category
“international”?
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Definition
The indicator “Human Resource (henceforth HR) Internationality Index”1 is com-
posed of indices linking several single components. Following the concept of
Schmid/Dauch, the index depends upon four individual dimensions:
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Wherein:
n = total number of employees included in the survey
Fi = nationality refers to the country, where the person i spent their childhood/

school days (homeland: “0”; foreign country: “1”)
Ei = number of educational years person i spent abroad (education)
Wi= number of years of professional experience person i gained abroad (work)
Ai = number of external supervisory mandates person i had at companies abroad

The mathematical result is a decimal number that is multiplied with the factor
“100” and then indicated as a “%”.

For example, for a person who grew up in the company’s homeland (F=0), stud-
ied abroad for 4 years (E=4), worked 7 years of his or her professional life abroad
(W=7) and held accordingly 3 supervisory mandates (A=3), an individual “HR
Internationality Index” shall have a value of 0.606 or 60.6%.

Calculation/Derivation
The necessary data can be extracted from the company’s computer-based HR infor-
mation systems (HR master data). While calculating this index, the legal provisions
of the data protection law applicable in the country should be carefully studied and
observed.

The survey frequency, for calculating the internationality index, depends on the
decision-makers’ and the external stakeholders’ need for information. Usually, the cal-
culation is made on an annual basis, e.g. on the occasion of external reporting to em-
phasize the aspired international diversity of executive and supervisory boards.

Interpretation and Typical Range
In contrast to the goods market level, where for example, the proportion of foreign
sales in total turnover makes it easy to calculate the level of internationality, a de-
cently acceptable investigation of the “internationality” on a personnel manage-
ment level can only be made with the help of suitable auxiliary indicators.

1 The definition is drawn from the concept proposed by Schmid/Dauch, zfbf, (2012), pp. 772 ff.
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Any attempt at operationalizing the HR Internationality Index in the present
conceptual version not only happens on the basis of individual characteristics (uni-
dimensional on the basis of nationality), but also with the help of four characteris-
tics whose peculiarity is added with equal weights, as mentioned in the formula
above. The framework of this comprehensive approach tries to integrate, both the
defining impressions of childhood, an apprenticeship and/or a university study, as
well as professional experience and external senior management positions held
abroad. The chosen indicators, therefore, refer primarily to the specific acquisition
of knowledge and the experience of particular norms/values, as well as to behav-
iour patterns and attitude in other countries and cultures.

As with any other forms of indirect derivation of a statement about a complex
situation in the form of a key indicator, the choice of characteristics for internation-
ality index, its mathematical description and its linkage can also be questioned.
The same applies to the implicit assumption (along with the quality of its empirical
verification) that managers can potentially handle the challenge of cross-border
business better when they themselves have a high level of personal internationality
imbibed in their personality.

An economically generalized target for the level of HR Internationality Index of
an employee group (e.g. on the 1st, 2nd or 3rd top-management level or in specific
specialist departments or in project teams) is not determinable. Typically, multina-
tional companies from the U.S.A. and other Anglo-Saxon countries tend to have a
higher internationality index amongst their board of directors than multinational
companies from continental Europe, Japan or China.

For orientation and benchmarking this key indicator, depending upon the size
of employees’ groups included in the survey, one could make internal comparisons
(such as the ratio in different organizational units or budget-actual comparisons).
Of particular relevance in this context could be corresponding external compari-
sons, where the branch-specific average values or the “best-practice” values may
be used as a guide.

Useful Suggestions
Before developing suitable strategies and programs for international HR manage-
ment, two central and formal problem areas have to be considered:
– National vs. International Classification

If the country of origin counts as “national”, what happens when a fast-grow-
ing company has more than one head office or shifts its country-of-origin head-
quarter over time?

– Small home country
For companies from small countries of origin, the results may be distorted be-
cause mathematically, with all other factors being equal, its HR internationali-
zation index may be comparatively higher in relation to companies from big
countries of origin.
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Under the premise that increasing international personnel diversity is beneficial
and desirable for a company, the question for the HR development managers is
how to sensibly achieve this goal. A possibly increasing HR Internationality Index
would be an advantage factor for the attractiveness of a potential location.
However, it should never be viewed as an end in itself.

Besides the recruitment of new employees with an international experience pro-
file, the instrument of job-rotation should be reviewed by the international HR man-
agement, because of its possibly stronger intensity and practical use than hiring
persons with international experience. This systematic change would, from the per-
spective of nationality, affect three groups of persons:
– Host Country Nationals (HCNs): company employees that have the citizenship

of the host country where the respective subsidiary is located
– Parent Country Nationals (PCNs): company employees that have the citizenship

of the country where the parent company is located.
– Third Country Nationals (TCNs): company employees that have the citizenship

of a third country.

For an internationally oriented staffing strategy, in many cases, a typical central
goal is to ensure:
– A more intensive, task-based, mutual know-how transfer,
– Reduced conflicts in the coordination of business units, and
– Better development of top-management through an on-the-job approach.

Related Ratios/Additional Notes
Related key indicators are, among others, the “Level of Internationality” and the
“International Profile”.

The first case deals with several characteristics, in which the extent of interna-
tionality is measured individually, with the help of an indicator (for further details,
refer to KPI No. 3.5.1.)

The second case deals with a graphical illustration from several levels of inter-
nationality – like HR Internationality Index – that can help to develop appropriate
“company profiles” and can, over time, be compared internally as well as exter-
nally, particularly with reference to competitors.

5.3.4 Ratio of Employees with Risk-aligned Remuneration Packages

Analytical Question
What is the relative percentage of the employees of the company who have their com-
pensation or remuneration package aligned to prudent risk taking and risk manage-
ment? What is the share of employees, of the total staff of the company who have
variable salary components connected with risk-based performance management?
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Definition

Number of Employees with Variable Salary Components ⋅ 

Total Number of Professionals (or a Sub-group) in the Firm

This ratio of number of employees with risk-aligned remuneration packages or vari-
able salary components is expressed as a percentage.

Calculation/ Derivation
The required data for this key risk indicator (KRI) can be derived from the HR depart-
ment’s information system. The data can be further classified for finer evaluation, e.g.,
according to hierarchy levels of the employees and/or professional fields of their
activity. Sometimes, it may be meaningful to make comparisons between domestic
and various foreign locations within a group, to find out how significant the “risk-
based variable component” remuneration policy of a particular location is.

Interpretation and Typical Range
Most large firms have performance measurement frameworks in place, to assess the
achievements of the firm as a whole, its business units, organizational units as well
as individual employees. In order to maximize the incentives, to deliver adequate
performance and to take into account any risks of the business activities, some
firms closely link remuneration outcomes (so-called variable component) with per-
formance and risk outcomes.

This KRI explains the significance of risk alignment in the remuneration pack-
age. The increasing ratio of employees with variable salary contracts may suggest a
new remuneration policy where fresh recruitments for certain types of professional
roles are all based on contracts which are performance-risk-aligned remuneration
packages. It could also mean that old employment contracts have been changed or
upgraded into remuneration packages with a larger responsibility for performance
and risk management.

The key indicator “Ratio of Employees with Risk-aligned Remuneration
Packages” can be calculated with the denominator of “total professional staff” or a
particular sub-group. Thus, it may be interesting to check, over time, how many
employees in an organizational unit, a location, a project team, or a professional
sub-group (for example, procurement professionals) have variable salary compo-
nents in their salary with a variable part linked to some performance-risk indices.

The question of an ideal ratio for this indicator depends upon the risk-manage-
ment framework of the firm. It also has a strong linkage with the corporate gover-
nance framework established by the firm for compliance with national regulations
and directives. The size of the firm, complexity of the firm’s business, type of busi-
ness model (e.g., local, national or international) and risk tolerance capacity of the
firm are other factors that may influence how the HR department develops a
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variable remuneration system and recruits more people with performance and risk
aligned packages.

As with many other key indicators, the interpretation and comparison of concrete
values may not be easy, particularly in certain kinds of companies, where noticeably
extensive content relating to external legal standards has to be implemented.
Nevertheless, to begin with, the collection and reporting of this indicator makes it
clear that the firm is pursuing a preventive strategy of securing risk management and
corporate compliance in a world full of uncertainties and regulatory regimes.
However, for orientation and benchmarking this ratio, one could take internal com-
parisons (such as the ratio in different organizational units or budget-actual compar-
isons) and corresponding external comparisons, where the branch-specific practices
or the risk-management frameworks adopted by competitors may be used as a guide.

Useful Suggestions
There are three categories of staff whose professional activities or roles have a mate-
rial impact on the risk management of the firm:
– The senior executive/top management. Includes all persons who, because of

their roles, have the capacity to make decisions that materially affect the inter-
ests of all stakeholders of an institution.

– Risk and financial control executives. Includes all persons who have a critical
role in maintaining the financial soundness of the firm. They act as “gatekeep-
ers” to ensure that the business is in line with the risk-appetite of the firm.
Employees working in legal and corporate governance roles are often also in-
cluded in this category.

– Material risk takers. This category captures those persons who receive a signifi-
cant portion of pay as performance-based remuneration. For example, a trader
in a bank who engages in the operational task of executing or settling transac-
tions on a daily basis. Often, a middle-level manager, with relatively low salary,
may also be in this category because their variable salary component depends,
for example, on a commission or fee-based performance. The ratio of staff in
this category has considerable importance for risk-aligned remuneration
policies.

It is often not easy to identify the impact of a particular employee’s role in risky
business decisions and, even more difficult, in risk-mitigation. Given that many
business activities are “pool decisions”, where a project team or a cross-functional-
team (CFT) is involved, it is important that remuneration contracts clearly specify
the variables used to measure risk and performance, and relate these, as far as pos-
sible, to the decisions made by an employee. Conversely, it may be good to develop
award processes where all the members of project team or CFT have a pool-bonus
and individual allocation is articulated based on the position of the employee and
his contract stipulations.
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Related Ratios/ Additional Notes
It is important that the HR department collaborates with the managers of the special-
ist departments (such as the legal department) and the company’s top management,
to develop suitable risk-aligned remuneration packages. The legal restrictions, appli-
cable locally for variable component contracts, should be carefully studied before
pursuing performance-risk based remuneration policies. This is particularly impor-
tant if the HR department wants to introduce claw backs (provisions withdrawing a
payment already made to an executive) in the employment contract.

The “Ratio of Employees with Risk-aligned Remuneration Packages” is more a
general indicator that is based on the headcount of the professional considered eligi-
ble for a variable salary incentive system, but does not provide a reliable statement
about the complexity of the content. The subject of remuneration policies is an intri-
cate one, particularly when the risk-impact can often be assessed only ex-post (over
several years after the decision) and not in the year in which the decision was made.

The budgeting process is more complex for those companies which have to esti-
mate the financial impact of variable salary contracts. It is recommended that the fi-
nancial modelling of different scenarios, of performance-risk outcomes, be compiled
to develop related KPI, such as budget actual comparisons of the “Cost Effectiveness
of Risk Management” (refer to KPI No. 4.5.9 for more details on the subject) over time,
to convey the (increasing) strategic significance of preventive measures.

5.3.5 Compliance Training Hours per Employee

Analytical Question
What is the total duration of training, or participation hours, spent by a company‘s
employees in programs on compliance related standards and guidelines, in a partic-
ular period?

Definition

Amount of Compliance Training Hours in a Particular Period

Average Amount of Employees in a Particular Period

The dimension of the KPI is calculated as “average training hours per person in a
period”.

Calculation/ Derivation
The required data for this key indicator can be derived from the information system
of the HR department. The data can be further classified for finer evaluation, e.g.,
according to hierarchy levels of the employees, and/or professional fields of their
activity. Sometimes, it may be meaningful to make comparison between domestic
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and various foreign locations within a group, to find out how significant compli-
ance related issues are.

Interpretation and Typical Range
The task areas, grouped under the terminology “Corporate Compliance”, are in-
tended to ensure permanently that the employees’ actions, at all levels, are always
in accordance with external and internal requirements for proper and responsible
corporate management. Often, the obligation to comply with such requirements
and standards are drawn in writing in so-called “Codes of Conduct”. The obligation
to comply with the rules should be clearly documented in a top-down process in a
company, with appropriate consequences in the event of non-compliance.

With this background in mind, the KPI “Compliance Training Hours per
Employee” is regarded as a rough but vivid indicator of the intensity of focused fur-
ther training of the workforce in a particular subject area. In view of the increasing
complexity and sheer number of external regulations, not least because of the in-
creasing activities of companies in countries of the most diverse legal systems and
socio-cultural customs, compliance with many external legal requirements, and exist-
ing internal standards of conduct, have gained considerable importance over time.

As with many other key indicators, the interpretation and comparison of con-
crete values may not be easy, particularly in certain kinds of companies where no-
ticeably extensive content, relating to external legal standards, has to be conveyed.
Nevertheless, to begin with, the collection and reporting of this indicator makes it
clear that a preventive strategy of securing corporate compliance through targeted
topic-related training is being pursued over time.

It is not easy to suggest target standards (e.g. minimum) or duration of time re-
quired for the compliance related training for each type of company. Among other
factors, it is significantly influenced by the employees’ current level of knowledge
and the rate of change with which e.g. legal or administrative knowledge (very dif-
ferent depending on the business area and country) becomes obsolete. In individual
cases, internal company comparisons of actual to actual values over time, or the
budgeted to actual ratio, and external comparisons within a particular location or
industry (if possible) can be helpful as orientation, by including corresponding in-
formation from individual competitors or industry averages.

Useful Suggestions
So far, in technical literature and business practice, no clear definition of “corporate
compliance” or “compliance” has been established. In general, the external norms,
particularly, the respective national-legal obligations and prohibitions, as well as
other regulatory standards, are included in the scope of compliance. In order to dif-
ferentiate the internal rules and requirements, compliance can be extended to in-
clude internally generated stipulations. In addition to that, the adoption of further
voluntary codes of conduct is also considered as part of compliance.
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It is difficult for external parties to estimate and appreciate the significance and
scope of the time on training for compliance. In most cases, explicit reference is
made in external reporting about the “voluntary adoption of branch-specific ac-
cepted codes of conduct in the corporate compliance framework”.

Related Ratios/ Additional Notes
It is important that the responsible persons in the human resource development col-
laborate, together with the managers of the specialist departments (such as the
legal department) and the company’s top management, to develop suitable further-
training programmes. These programmes should be implemented systematically, so
that the company’s competitiveness is not jeopardised or damaged by violations
against rule-based behaviours.

The “Compliance Training Hours per Employee” is a general indicator that is
based on the amount of time, but does not provide a reliable statement about the
complexity of content.

Very much like in quality-related training, a related ratio could be a budget to
actual comparison of the “Cost of Compliance Training” over time, to convey the
(increasing) strategic significance of preventive measures.

5.4 Organisational Behaviour Indicators

5.4.1 Labour Turnover Rate

Analytical Question
What is the proportion of employees who quit the firm in the period under
consideration?

Definition

Number of Employees Quitting in a Period ⋅ 

Average Number of Employees in a Period

The Labour Turnover Rate is expressed as a percentage. Thus, if 150 employees of a
firm leave within a year, and the firm has 2000 employees, the labour turnover rate
is 7.5 % (150 ⋅ 100/2000).

Calculation/Derivation
The required data for this quotient can be obtained from the (computerised) infor-
mation system of the human resource department. The data about the employees
who leave the firm, can be further classified into the following categories:
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– Employees who left the firm voluntarily.
– Employees who were given notice by the firm, and
– Employees who retired normally.

These finer differentiations can be of great significance for human resource policy
purposes.

There is another variant of the Labour Turnover Rate, where the number of de-
partures is compared with the number of new arrivals in a period. Though this vari-
ant may provide valuable information, it has to be interpreted carefully. When
comparing the Labour Turnover Rate across different firms, it is important to check
the consistency of the definition.

Interpretation and Typical Range
Labour turnover refers to the movement of employees in (entrants) and out (leavers)
of a firm. However, the term is commonly used to refer only to those who leave the
firm. Thus, the Labour Turnover Rate measures the percentage of employees who
leave the firm for whatever reason.

Some labour turnover is considered unavoidable. Labour turnover, due to re-
tirement or non-job related reasons, does not pose any problem for human resource
managers. However, it is the voluntary departure of experienced and (potentially)
important employees that represents “wastage” for the firm, has a cost, and is a
cause for concern.

A generalised target for a desirable Labour Turnover Rate is not easy to define.
Again, a lower or higher turnover may be good or bad in different situations.
Sometimes, organisations encourage employees to leave, particularly when the ob-
jective is to shrink the size of the firm. In “normal circumstances”, often, internal
comparisons (such as the ratio in different organisational units or plan-actual val-
ues) of labour turnover rate over time may provide information for trend analysis.
External comparisons of labour turnover rate have to be done carefully; two firms
may not be strictly comparable from a human resource perspective.

Useful Suggestions
The Labour Turnover Rate is a major issue for most employers because it imposes
various avoidable costs on them. The main costs of high rates of labour turnover are:
– Replacement costs (i.e. recruiting and interviewing new employees),
– Transition costs (including induction programs and training costs), and
– Indirect costs (involving a loss of customer service whilst new workers are

trained and gain relevant work experience).

Therefore, it is important for the human resource department to analyse the reasons
for the high labour turnover. A high level of voluntary labour turnover could be
caused by many factors:

5.4 Organisational Behaviour Indicators 319

 EBSCOhost - printed on 2/8/2023 11:04 AM via . All use subject to https://www.ebsco.com/terms-of-use



– Inadequate wage levels leading to employees moving to competitors;
– Poor morale and low levels of motivation within the workforce;
– Recruiting and selecting the wrong employees in the first place, those who may

leave to seek more suitable employment; and
– A buoyant local labour market offering more (and perhaps more lucrative) op-

portunities to employees.

The highest Labour Turnover Rate often tends to be among those who joined the
firm recently. If the longer-serving employees choose to leave, it is considered
more damaging for the firm because of their experience and knowledge about the
firm.

By understanding the nature and reasons for labour turnover, a firm can de-
velop appropriate human resource practices that address employees’ concerns and,
thereby, keep the turnover ratio under control.

Related Ratios/Additional Notes
A pre-emptive method for avoiding a high Labour Turnover Rate is a regular survey
of employee satisfaction and motivation. As a related ratio, “Employee Satisfaction
Index” provides a clear indication to the firm about which aspects of the work envi-
ronment are important for employees, and which ones have to be improved to re-
tain the employees on a long-term basis.

5.4.2 Employee Satisfaction Index

Analytical Question
To what extent are the employees of the firm satisfied with their place of work? Do
existing employees view the firm as an attractive employer?

Definition
Employee satisfaction is the result of a comparative process between the (explicit)
expectations of the employees in the period under consideration, and the individu-
al’s experience during this period.

As an indicator of employee satisfaction, the employee’s assessment of an indi-
vidual parameter is estimated, or a global measure based on the average value of a
large number of factors, criteria or attributes is taken.

As a global measure, the “Employee Satisfaction Index” is calculated as follows:

Σ (Employee Satisfaction Assessment per Parameter ⋅ Weight)

Sum Total of all Weight Factors

The Employee Satisfaction Index is measured as a percentage.
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Calculation/Derivation
The employee satisfaction assessment data is collected at regular intervals through
special anonymous (mostly in the form of written standard) surveys of practically
all employees. In the majority of the cases, such an exercise is conducted (by the
human resource department or external agencies), with a list of questions contain-
ing various work-attributes in the following ways:
– How satisfied are you personally with the compliance or implementation of the

given factors in the firm? Or
– Mention, on a given scale, how important these factors are for you?

Both of the above questions could be answered on a 5-level scale, such as:
– Very satisfied – Satisfied – Neutral – Dissatisfied – Very dissatisfied
– Very important – Important – Neutral – Irrelevant – Absolutely Irrelevant.

When the employees’ assessment is transformed into a numbered scale (such as
1–2–3–4–5, or 5–4–3–2–1), it is possible to calculate the average value, and to
add the values in case of several attributes.

The assumption behind a more common use of the global measure, based on
several attributes, is that the satisfaction level on individual attributes can be aggre-
gated to see the total picture.

As factors or attributes, the following are frequently used:
– Basic salary (or salary grade), additional remuneration (performance-related

bonus), social welfare schemes (during employment or after retirement)
– Interaction with seniors or with the boss, cooperation (or teamwork) with peers

and colleagues, participation in decision making, organisation of work-pro-
cesses and work-units

– Nature of work, job-security, chances of promotion, professional development
possibilities

– Working conditions, work schedules, workload, convenience in obtaining tools
and supplies for work.

This list of factors or attributes can be extended in order to fit the requirement of a
firm. Both in theory and practice, the applied methods for measuring employee sat-
isfaction show a high level of diversity, particularly in terms of the complexity of
surveys.

Interpretation and Typical Range
The Employee Satisfaction Index is a measure of the ability of a firm to fulfil the explicit
and implicit expectation of its employees. Though the measure is based on the average
of individual and subjective assessment of employees, the result provides a clear indi-
cation of how employees perceive the strengths and weaknesses of the employer.
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In the framework of good leadership concepts (for example, in a balance score-
card model), employee satisfaction is viewed as an important value driver and is an
important prerequisite for the high performance capability of the firm. It reflects it-
self in the appreciation of the customers where customer satisfaction is seen as a
consequence of quality conscious and friendly employees.

A generalised target for the Employee Satisfaction Index is not easy to define.
The higher the index, the better the employee satisfaction. For orientation about a
typical range, one could take internal comparisons (such as the ratio in different
organisational units or plan-actual values) or external comparisons where the
branch-specific average or the “best-practice” value may be used as a guide. The
results of regular (or periodic) surveys are often communicated within the firm as
“Satisfaction Barometer”.

Useful Suggestions
The employees of a firm contribute decisively to the creation and realisation of its
competitive advantage through their expertise, personal motivation and positive
behaviour. Under the assumption that highly satisfied employees, as a matter of
rule, are also high performing people, it is very important for a firm’s leadership to
achieve and maintain high employee’s satisfaction.

In general, the factors and attributes in the survey constitute the starting point
for improving Employee Satisfaction Index. If a significant variance or continuous
decline is noticeable between expected and actual levels of satisfaction, it is impor-
tant to examine (in the framework of business or human resource strategies) the
areas where there is an immediate need for action. If it becomes evident, for exam-
ple, that the social welfare schemes are viewed by employees as “important” and
“unsatisfactory”, even when the firm has a comparatively above-average level, it is
obviously a communication problem. Such a situation can be managed easily
through an active information policy within the firm.

Methodically, there are several ways in which the results obtained from the sur-
veys can be utilised. Thus, the ranking of the important factors by employees allows
the firm to gain a clear picture of the factors that should be on the “hit list”. If em-
ployees are asked to assess the importance of, and their satisfaction with, each fac-
tor, then it is good to combine the information and see whether they are “satisfied”
with “important” factors, or whether similar correlations exist.

Related Ratios/Additional Notes
Along with the satisfaction indices which are based on the subjective assessment of
the employees in different surveys, there are also indices that provide (sometimes
indirectly) objective assessment of employee satisfaction. Good examples of such
objective factors are the “Sickness-Absenteeism Rate” and “Labour Turnover Rate”.
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5.4.3 Sickness-Absenteeism Rate

Analytical Question
How big is the sickness-related absenteeism share of the total number of workdays
in the period under consideration?

Definition

Number of Sickness-Absenteeism Days in a Period ⋅ 

Total Number of Budgeted Work Days in a Period

This ratio is expressed in terms of percentages, and is usually for one period (for
example, one year, a quarter or a month).

Calculation/Derivation
The required data for this ratio could be taken from the information and reporting
system in the human resource department. The needed data could be further classi-
fied into departments, cost-centres, etc.

Interpretation and Typical Range
This ratio sheds light on the magnitude of absenteeism, created by the sickness of
employees. In order to gain more insight into this ratio, reasons for sickness-related
absenteeism, as far as permitted by data protection laws should be analysed. In the
case of “on-the-job” accidents, the necessity of removing probable security-related
deficits should be reviewed.

Empirical studies have shown that sickness absenteeism not only depends
upon the nature of work, but also has branch-specific or firm’s size related varia-
tions. Often, the macroeconomic situation is also seen as one of the factors influ-
encing this ratio.

Useful Suggestions
In order to ensure and foster the good health of the employees, a wide variety of
measures are available. Some examples are mentioned below:
– Measures towards avoiding physical damage (safety-at-work, in terms of pro-

tecting employees from hazardous physical strains at work);
– Measures towards avoiding psychic strains (safety-at-work, in terms of protect-

ing employees from hazardous mental strains at work); and
– Measures towards improving employees’ awareness about a health-conscious

life-style. For example, preventive measures (immunization), measures towards
early-diagnosis (regular medical care), measures towards increased awareness
about risk factors (offer for treating addictions), and measures towards healthy
diets (balanced diets and drinks in daily life).
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Related Ratios/Additional Notes
A common synonym for Sickness-Absenteeism Rate is “Sickness Rate”.

There are two more ratios which help analyse sickness-related information:
– Absence Rate

This relates to a comprehensive concept for total time-related absence from
work (due to sickness, annual-leave, training, and/or absence without permis-
sion) compared with the budgeted work-time. The Sickness-Absenteeism Rate
is, thus, a part of the total absence rate. The absence rate can be further classi-
fied into the “paid-absence” and “unpaid absence” rate.

– Sick-Employees Quota
This ratio relates to the number of employees who are sick at any point of time,
in relation to the total staff. It is a snapshot about what percentage of employ-
ees are missing at a particular point in time.

5.4.4 Accident Occurrence Rate

Analytical Question
In relation to the workload, how often do accidents occur in the firm? How secure
or insecure is the work process?

Definition

Number of Reportable Work Accidents
in the Period under Consideration ⋅  Million

Total Number of Hours Worked in the Period under Consideration

The ratio “Accident Occurrence Rate” is reported in decimals in the form of
“Accidents per Million Hours Worked”. In general, the ratio is compiled for each
business or calendar year.

Usually, an industrial or work-related accident is reportable to authorities,
when the injured person is unable to work for more than three days or dies because
of the after-effects of the accident.

Calculation/Derivation
The required data (classified separately for each division, cost centre, etc.) for this
ratio could be obtained from the computer-based information system of the human
resource department.

Interpretation and Typical Range
The ratio “Accident Occurrence Rate” hints at a relative measure of the risk-expo-
sure for the employees at work, and is reflected in the attribute “accident”. It is an
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indicator of the security and responsibility consciousness of the top management
towards the physical protection of its employees.

All work-related temporary events which have an external-physical impact on
the employees leading to health problems or death, may be classified as occupational
accidents. In developed service economies where blue colour jobs are being replaced
by white colour jobs, this ratio has a tendency to fall. However, various branch-spe-
cific variations are still observed. For example, the Accident Occurrence Rate is
higher in construction, agriculture and forestry sectors, and in transport and
manufacturing industry, than in the banking/insurance, public administration and
private service sectors.

As a general guide, the ideal goal of zero could be viewed as desirable for
this indicator. The typical range for this ratio could be based on branch-
specific characteristics. The benchmark could be drawn from the past perfor-
mance of the firm (as a whole or in parts), or the branch-specific averages or
best-practice examples.

Useful Suggestions
In order to provide a healthy work environment for the employees, and to protect
them from work-related hazards, a large spectrum of measures is available. As illus-
trative examples, some measures are:
– Avoiding direct physical damage; for example, work protection and accident

prevention in terms of a clear concept for not exposing the employees to physi-
cally dangerous work.

– Proper organisational design of the work processes; for example, planning of
production processes with sufficient breaks in order to prevent accidents
caused by loss of concentration, or developing security-leaflets/checklists and
ensuring their compliance.

– Strengthening the individual capacity of the employees towards security con-
sciousness at work; for example, using protective-wear, such as helmets,
glasses, shoes, etc. Appointment of a security officer could be another such
measure.

National rules for occupational safety play a major role in providing protection at
the workplace and preventing excessive demands on employees. In addition to the
local legal framework and the de facto inspection by public authorities and inde-
pendent experts, the direct responsibility of the company is particularly significant
in the form of “compliance management”. Some companies have voluntary acci-
dent and health protection measures for the benefit of its employees that are over
and above mandatory minimum requirements.
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Related Ratios/Additional Notes
Accident Occurrence Rate is also known as “Accident Occurrence Quota” or
“Accident Occurrence Index”.

As a related indicator, in terms of “Accident-Severity Rate”, the “Accident
Burden Index” shows the time-related impact of accidents. This is calculated by
comparing the sum total of work-hours lost by accidents with the sum total of ac-
complished work-hours in the period under consideration:

Number of Work-hours Lost by Accident ⋅  Million

Total Number of Hours Worked ⋅ 

5.4.5 Participation Rate in Ideas Management

Analytical Question
How big is the share of employees who participate in the internal ideas manage-
ment system initiated by the firm?

Definition

Number of Employees making Suggestions in a Period ⋅ 

Average Number of Employees in a Period

This ratio is expressed as a percentage.

Calculation/Derivation
The required data for this ratio could be obtained from the information system in
the human resource department which is linked to the internal ideas management.
The number mentioned in the numerator will have to be adjusted if there are
several suggestions made by one employee during the period under consideration.
For further analysis of the participation rate, in respect of which kind of employees
submit suggestions, additional information about their departments, qualifications
and hierarchy levels may also be collected.

Interpretation and Typical Range
The employees’ ideas management system is a widespread institutional tool
for encouraging employees to contribute to organisational development, to put
forward ideas for improvement and to act responsibly. The higher the partici-
pation rate of employees in the internal ideas management system, the stron-
ger the benefit to the firm from knowledge and expertise of employees is. A
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higher participation rate also indicates that the firm is able to draw on the
voluntary participation of the employees in generating various improvements.
These improvements could eventually contribute to the sustained development
of the firm’s position.

The comparability of the participation rate, particularly the inter-firm compari-
son, is significantly influenced by how the suggestions for improvements are classi-
fied (separating the routine suggestions from the rest) and how they are integrated
into the employee’s performance evaluation and reward system.

Useful Suggestions
Employee suggestion programs can offer any organisation a distinct competitive ad-
vantage with their many benefits, including: cost savings, increased revenues, de-
creased waste, improved quality, improved safety, better customer service,
improved corporate culture, employee motivation and employee satisfaction.

It is always desirable to explicitly link the employee suggestion program with
some reward or bonus system. However, the process of evaluating employees’ sug-
gestions should be carried out by an independent committee which has expertise in
the area, and can provide an unbiased opinion of the value generated by a particu-
lar suggestion.

Related Ratios/Additional Notes
In the family of indicators for managing employee suggestion programs, other
measures, such as “Suggestions Rate (per Period)”, “Implementation Rate”,
“Average Reward Rate per Suggestion”, and measures toward analysing the charac-
teristics of employees who file suggestions (divisional origins, qualifications and hi-
erarchy levels) are also included.

5.5 Innovativeness

5.5.1 Innovation Rate

Analytical Question
How large is the share of sales relating to new products and services, of the total
sales of the firm?

Definition

Periodic Sales of New Products and Services ⋅ 

Total Periodic Sales

The Innovation Rate is expressed as a percentage.
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Calculation/Derivation
The required data for this ratio can be obtained from the information system which
is upstream of the external accounting system. Included in this information system
could be statistics, clients and other data banks of the marketing, and/or sales
department.

Interpretation and Typical Range
The Innovation Rate is a typical indicator of the modernity of the products and serv-
ices offered by a firm. However, the calculated value depends considerably on the
defined duration (how long a product should be considered “new”?) and on the ex-
tent of novelty.

A generalised target for typical range cannot be defined; the length of typical
product-cycles essentially affects it. For orientation about typical range, internal
comparisons (such as the ratio in different organisational units or plan-actual
values) or external comparisons (such as the branch-specific average or the “best-
practice” value) may be used as a guide.

Useful Suggestions
In many markets which show noticeable tendencies of glut, and even in growth
markets which are strongly influenced by technology, many firms view a faster
change in product generations as a distinctive instrument for increasing compet-
itiveness. For such firms, the Innovation Rate is an important indicator; it repre-
sents the potential to introduce new products and services into the market, in
order to win new customer-groups, or to arouse the existing customers’ replace-
ment-need. Any conscious decision by the manufacturer to shorten the product
or service cycle is, however, not without risk. Often, fast-track product develop-
ment is at the cost of quality; the product-recall activities of many reputed com-
panies have shown that quality cannot be taken for granted and managed by
itself.

In addition to this, the “leapfrogging-effect” should be carefully considered. It
represents the consumer behaviour in which customers choose to jump over many
generations of fast changing products. The customers prefer to wait for the follow-
ing product-generation after the next innovation, instead of buying each of the in-
novations. In this respect, it could lead to the occurrence of the so-called “speed-
trap” where the innovative firm is forced to innovate faster and faster, in a vicious
circle of falling sales.

A general strategy towards a desirable dimension for the Innovation Rate does
not exist. Similarly, it is not easy to transform an innovation into a value-generating
proposition. It is also relevant to note that the conscious strategy of “moving-a-
step-behind” the competitor gets lower appreciation from the customers than the
strategy of “prime-mover”.
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Related Ratios/Additional Notes
Though not very common, “Innovation Quota” and “New Product Sales” can be
used as synonyms for Innovation Rate.

5.5.2 Research and Development Intensity (R&D Intensity)

Analytical Question
How active is a firm in R&D, in terms of the relative share of R&D expenditure in
sales? What is the ratio of a firm’s R&D in relation to its periodic sales?

Definition

R&D Expenditure per Period ⋅ 

Sales Revenue per Period

The R&D Intensity is measured in terms of percentages. Both the numerator and the
denominator relate to the same period values (mostly, one financial year). However,
this definition does not make any distinction between “expenses” and “costs”.

Calculation/Derivation
The figure for the denominator (which is also available to the external analyst)
can be obtained directly from the income statement. However, the R&D expendi-
ture is not published by all companies and therefore, may not be available to the
external analyst. For internal analysis, the accuracy of R&D expenditure depends
primarily upon the details available in the cost accounting and internal cost allo-
cation system.

Interpretation and Typical Range
The R&D Intensity is a widely used ratio which shows the significance of R&D activi-
ties in a firm. It is an important indicator of extra efforts made by the firm for ensur-
ing future success of its products and services in the market. The implied forecasting
value of this ratio lies in the assumption that higher R&D expenditure tends to pro-
duce strong innovative results which translate into higher sales revenue and profits.
However, this line of argument is neither qualitatively nor quantitatively determin-
able. Thus, it should be viewed primarily as an indicator of future potential.

The published R&D ratios differ widely in practice, both within the same indus-
try and within the same economic sector. This could be due to varying cost account-
ing practices adopted by firms, and different ways of capitalizing development
costs. The ratio could also be influenced by how much R&D is carried out in-house,
or outsourced, and how these costs are recorded in financial accounting.

Furthermore, the R&D Intensity is calculated with the values for the same pe-
riod for the numerator and the denominator, which may be biased, depending
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upon the changing pattern of sales or R&D expenditure. The following two exam-
ples explain this bias:
– If the firm is enjoying market success (reflected in increasing sales volume)

based on products developed earlier, then a constant volume of R&D expendi-
ture will show a falling calculated value for R&D Intensity. This may be inter-
preted wrongly as a reduced focus on R&D.

– Conversely, in times of reduced market success (reflected in the falling sales
volumes) based on products developed earlier, a constant volume in R&D ex-
penditure will show an increasing R&D value. Thus it would appear that the
firm has increased its R&D activity.

The above-mentioned arguments show the problems in interpreting R&D Intensity
as an indicator.

In general, it is assumed that there is a time lag between the R&D expenditure,
the products and services created from R&D, and realised sales and profits. The “fu-
ture-impact” aspect of R&D expenditure is not displayed in the ratio. A better ap-
proach would be to only compare the increase in sales for the current period with
the R&D expenditure of previous periods (for example, branch-specific or business-
specific, between 1 and 5 years).

Useful Suggestions
The R&D activities provide an interesting example for the fact that accounting prac-
tices are not able to deliver the true economic value of such business processes.

Assuming that the comparable firms have similar structures for products,
processes or potentials, any variance from the average values provides a clear indi-
cation for serious review. These should help in analysing positive and negative de-
velopments in the ratio, and steer them in the context of corporate goals.

An interesting limitation of R&D Intensity is that it does not allow for the inclu-
sion of delayed success from earlier innovative activities. To this end, one can
depend upon other measures, such as “Innovation Rate”, or “R&D Productivity”
which help in making inter-firm comparisons.

In practice, changes in the R&D expenditure have to be reviewed alongside
other relevant facts. For example, whether the increase in R&D expenditure is due
to new R&D projects in promising areas or whether a fall in R&D expenditure is
due to a changed strategy with increased focus on licensed technology in the value
chain.

Related Ratios/Additional Notes
As synonym for R&D Intensity, “Research Intensity” is also used.

Related ratios which touch upon the topic of R&D Intensity, are as follows:
– R&D-Employee Intensity: it shows the ratio of R&D staff to the total number of

employees.
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– R&D Costs Ratio: it shows the ratio of the R&D costs to the total costs per
period.

– R&D Productivity: it shows the ratio between the period-specific contribution
margin of new products and R&D costs for the same period.

5.5.3 Research and Development Costs Ratio (R&D Costs Ratio)

Analytical Question
How active is a firm in R&D, in terms of the relative share of R&D costs from the
total costs for the period under consideration?

Definition

R&D Costs per Period ⋅ 

Total Costs per Period

The R&D Costs Ratio is measured in terms of percentages. Both the numerator and
the denominator relate to the same period (mostly, one financial year) values.

Calculation/Derivation
For external analysts, the value for the denominator can be obtained directly from
the income statement. However, the R&D costs are not published by all companies
and therefore, may not be available to external analysts without additional informa-
tion support.

For an internal analysis, the accuracy of R&D costs depends primarily upon the
details available in the cost accounting and internal cost allocation system. To this
end, it is important to check whether the costs of product innovation and process
innovation, which are equally important for their success, are marked and assigned
separately.

Interpretation and Typical Range
The R&D Costs Ratio shows, in a general and compact form, the impact of R&D ac-
tivities in a firm. It is an important indicator of extra innovative efforts made by the
firm, particularly for technologically driven companies, to ensure future success of
products and services in the market.

When interpreting the significance of this ratio over time, either internally amongst
various parts of the firm, or externally with reference to the branch-specific averages
(or best-practice examples of the market leader), often an implicit assumption is that
higher R&D costs, or a higher R&D Costs Ratio is advantageous. It is believed that the
costs incurred in R&D provide proportionally increasing economic efficiency. However,
this line of argument is not necessarily true; the success rate of R&D projects is equally
dependent upon effective project management and controlling.
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The published values from R&D ratios differ widely in practice, both within the
same industry and within the same economic sector. This could be due to varying
cost accounting practices adopted by firms, and different ways of capitalising devel-
opment costs. The ratio could also be influenced by how much of the R&D is carried
out in-house, or outsourced, and how these costs are recorded in the financial
accounting.

Furthermore, the R&D Costs Ratio is calculated with the values of the same pe-
riod for the numerator and the denominator, which may be biased, depending
upon the changing pattern of values. The following two examples explain this bias:
– If the total costs are increasing (because of increases in the underlying prices

and/or consumed quantity) and R&D fixed costs are constant, the R&D Costs
Ratio will show a falling calculated value. This may be wrongly interpreted as a
reduced focus on R&D.

– Conversely, if total costs are falling (because of a decrease in the underlying
prices and/or quantity produced), and R&D costs are constant, the R&D Costs
Ratio will show a rising calculated value. This may appear to suggest that the
firm has increased its R&D activity.

The above-mentioned arguments show the problems in interpreting R&D Costs
Ratio as an indicator.

Useful Suggestions
Since in most cases, no direct market-impact of the commercial research and develop-
ment is measurable, an indicator based purely on the accounting number is not with-
out problems. In such cases, the typical limitations of performance measurement
which are based on internal and external accounting, should be clearly reviewed.

Assuming that comparable firms have similar structures in their products, pro-
cesses or potentials, any variance from the average values provides a clear input for
serious review. The positive and negative developments in the ratio should be given
due attention and influenced in the right direction with the help of effective project
management and controlling.

In practice, changes in the R&D costs have to be reviewed alongside other rele-
vant facts. For example, whether the increase in R&D costs is due to new R&D proj-
ects, in promising areas, or whether a fall in R&D costs is due to a changed
strategy, such as an increased focus on licensed technology in the value chain.

Related Ratios/Additional Notes
So far, the terminology in the literature and in practice is not uniform. Particularly,
when inter-company comparisons are made, the parameters that have been used
for calculating the ratio should be carefully checked.
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Related ratios, which touch upon the topic of R&D Intensity, are as follows:
– R&D-Employee Intensity: it shows the ratio of R&D staff to the total number of

employees.
– R&D Cost Ratio: it shows the ratio of the R&D costs to the total costs per period.
– R&D Productivity: it shows the ratio between the period-specific contribution

margin of new products and R&D costs for the same period.

5.5.4 Breakeven Time

Analytical Question
How long is the estimated time needed to recover the investment made in research-
ing and developing (R&D) a product, through to cash inflow from its sale?

Definition
Basically, Breakeven Time is a special usage of the financial measure “Payback
Period”, where the payback period for the product or service related R&D process is
estimated.

The exact value of this ratio is understood as time elapses when the total cash
inflow from sales equals (or exceeds) the R&D (costs/expenditure) investment made
in a particular product. The ratio can also be calculated with discounted cash flows.

The Breakeven Time, as the name suggests, is expressed in terms of “time-dura-
tion” (which is typically in years or months).

Calculation/Derivation
The data for this ratio should be recorded (preferably project-specific) in the form of
cash inflows and outflows, and can be derived from the firm’s investment and fi-
nancial plan. The data could also be derived from a project accounting system es-
tablished for research and development processes.

In practice, for the sake of simplicity, a simple payback period is often calcu-
lated with the help of projected sales and costs, or with projected cash inflows
and outflows. If the cash outflows and inflows for a project occur at different
points in time, and the time aspect is neutralised by discounting for cash flows,
this “time-adjusted” payback period provides a better insight than a simple pay-
back period. This is particularly true for R&D projects that are managed over lon-
ger periods.

Interpretation and Typical Range
In addition to the measures for the economic profitability of the planned investment
in absolute and relative terms (for example, profit contribution or return on invest-
ment), the payback period covers a special risk-factor (i.e. time) which should be
used as supplementary to other performance measures.
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The calculation of the Breakeven Time draws its strength from providing in-
creasing competitiveness in business. Here, the product life span is often shorter
than the breakeven time for recovering R&D costs. The risk involved should be ex-
plained through careful analysis of all processes (and the integrated design of indi-
vidual phases of product development, production and marketing). Sometimes
there may be a risk that the capital invested in R&D and the targeted return may
not be recovered. However, as a time-based perspective on risk, the Breakeven
Time offers a very general valuation criterion, and ignores various strategic factors
that may have a delayed positive impact on the project’s success.

Because of the complexity and diversity of firm-specific R&D processes, it is not
possible to determine a target period for Breakeven Time. A general orientation
could be given by stating that, from a market perspective, the breakeven time
should not exceed the product life-cycle.

Assuming that comparable firms have similar structures of products, processes
or potentials, any variance from the average values provides clear indication for se-
rious review. This should help in analysing the positive and negative developments
in the ratio, and steer them in the context of corporate goals.

Useful Suggestions
The focal point of various measures that may be implemented to improve the
Breakeven Time, lies in boosting the effectiveness and efficiency of R&D projects.
Along with a systematic choice (which is aligned with the strategic orientation of the
firm), continuous monitoring of R&D projects is of paramount importance. From the
operational point of view, the success factor “time” is of equal significance.

There are various organisational and technical possibilities for shortening the
product-development time, and the “time-to-market”. Some examples are: accelera-
tion of project work, and parallel-integrated project management (for example,
through simulations). These techniques can help to bring down the Breakeven Time
to competitive levels or to strengthen one’s competitive advantage.

Related Ratios/Additional Notes
The Breakeven Time is also known as “Payback Period”, “Pay-off Time”, and “Pay-
out Time”.
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5.6 Resource-related Ecological Indicators

5.6.1 Resource Consumption Level

Analytical Question
How much is the period-relevant (mostly for a year) or volume-driven (per unit of out-
put) usage of particular (primarily environmentally important) resources in the firm?
– As a period-relevant measure, the ratio can be classified into various resource-

types (for example, energy, water or raw-materials), which can be further classi-
fied into sub-groups (for example, the energy could be gas, electricity, oil, etc.)

– As a volume-driven measure, the ratio can be classified into various output units
(units of finished products, distance covered in kilometres, tons of steel produced,
etc.)

Definition
Period-relevant Usage:

Quantity of Resource Consumed per Period

As a measured value for the quantity of solid, liquid or gaseous resources con-
sumed, one could use the number of units, length, area and volume, as well as
weight-specifications.

Volume-driven Usage:

Quantity of Resource Consumed per Period

Quantity of Output Units per Period

As a measured value for the quantity of solid, liquid or gaseous resources consumed
or output produced, one could use the number of units, length, area and volume,
as well as weight-specifications.

Out of each combination of input and output, the ratio could be expressed, for
example, as energy consumed per ton of steel produced, or water consumed per
unit of finished product.

Calculation/Derivation
A prerequisite for obtaining the required data for this resource-oriented ratio is the
existence of a detailed (computerised) business environment information system.
A business environment information system is responsible for collecting, process-
ing and reporting of all environment related data, in particular:
– compilation of quantity and value-based information about resources consumed;
– documentation of information for external legal reporting; and
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– calculation of meaningful ratios for presenting complex details and for showing
the trend of internal and external changes over time.

Interpretation and Typical Range
The main message of sustainability management is the idea of offering a development
process that satisfies the needs of the present generation without jeopardizing the aspi-
rations of future generations. The application of the sustainability principle, at the firm
level, implies an efficient consumption of scare resources. Thus, both period-relevant
and volume-driven measures show the units of resources consumed from two different
perspectives. The period-relevant measure is useful for resources having an indirect
cost character, but can also be used for directly consumed resources. The volume-
driven measure is more suitable for resources that have a direct-cost character.

Because of a strongly diversified product spectrum of firms, comparable data
about typical range is possible only for firms that have similar product groups. The
comparability of only period-relevant measures (such as consumed megawatts or
cubic meters per year) could prove complicated if data is not complied for all loca-
tions of the firm and the total number of location changes. This is a common prob-
lem in the development of sustainability reporting.

Presenting the measure as a volume-driven ratio provides a relative number
where the absolute quantity of resource consumed is compared with the unit of out-
put produced, such as energy consumption per ton of steel produced, or water con-
sumed per unit of finished product.

As orientation and for comparison purposes, internal benchmarks between vari-
ous units within the firm (such as locations/plants) can be used. The performance
over time can be analysed with the help of budget-actual comparisons. External
benchmarks could be taken from the branch-specific averages or best-practice values.

Because of advancements or continuous (definitional) improvements in data
collection methods, and also because of the frequent buying and selling of firms,
the number reported by large firms may not be comparable over time.

Useful Suggestions
On the supposition that firms in the same branch usually have similar produc-
tion structures, the ratio values, differing significantly from the averages, are
clear candidates for serious review. This should help in analysing the positive
and negative developments or consequences, and in manoeuvring them in the
context of corporate goals.

In general, assuming that most firms are increasingly guided by the basic per-
formance idea of conserving natural resources both on the input and output side,
there is a large number of measures which could be applied to reduce the resource
consumption. In particular, it plans, steers and controls the flow of resources, such
as raw-materials, energy and water. Analysing and, if needed, changing the flow of
these resources can be a useful exercise.
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Included in the list of measures are:
– identification of technical or organizational weaknesses;
– initiating improvements for reducing the energy and material flows (if possible

by implementing a circular flow or recycling system);
– developing ideas for improving the environmental impact of the production

processes; and
– encouraging the environmental conscious behaviour of employees and re-

warding employees for such behaviour in the framework of a compensation
system.

Since most of the resources have a (mostly increasing) price, a reduction in the vol-
ume-driven consumption should, in general, lead to a cost reduction (assuming
constant environment protection costs).

In addition to the development and implementation of specific environmental
protection measures, it is desirable to put into practice appropriate organizational
structures (with centralised and decentralised responsibilities) for establishing
a regular environment management system. A clear reference is made here to
certification of environment management systems under ISO 14001 or under Eco-
Management and Audit Scheme (EMAS II) that is a European Union standard.

Related Ratios/Additional Notes
The scope, the data-collection frequency and the level of details in measuring and
reporting of sustainability indicators is largely at the discretion of firms and their
environmental consciousness. Sometimes however, there are legal directives that
require regular information from firms. Although, in external reporting, such infor-
mation is usually required annually, for internal controlling, it is desirable to use
half-yearly or even monthly information. The external reporting towards sustain-
ability is much less regulated than classical reporting, according to national and
international reporting standards. As a good orientation, reference is often made to
the lists of indicators published in the directives of Global Reporting Initiative
(GRI). As an independent institution, GRI took upon itself the job of developing for-
mal guidelines for improving the comparability of sustainability reporting.

It is interesting to note that a new branch for cost accounting has emerged
recently which draws upon resource consumption as its base. It is known as
Resource Consumption Accounting (RCA). A main feature of RCA is that it does
not allocate resource costs to products. It traces resource usage, in units of re-
source consumed, and not in monetary terms. This obviously helps managers to
segregate resource consumptions into those that are avoidable, and those that are
unavoidable.
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5.6.2 Resource Consumption Reduction Rate

Analytical Question
How did the consumption quantity of a particular (primarily environmentally im-
portant) resource in the firm change in comparison with the previous period?
– As a period-relevant measure, the ratio can be classified into various resource-

types (for example, energy, water or raw-materials) which can be further
classified into sub-groups (for example, the energy could be gas, electricity,
oil, etc.).

– As a volume-driven measure, the ratio can be classified into various output
units (units of finished products, distance covered in kilometres, tons of steel
produced, etc.).

Definition
Period-relevant Usage:

 –
Quantity of Resource Consumed in Period t

Quantity of Resource Consumed in Period t-

Volume-driven Usage:

 –
Quantity of Resource Consumed per Unit of Output in Period t

Quantity of Resources Consumed per Unit of Output in Period t-

Both variants are expressed in multiples (for example, 0.8) or, when multiplied by
100, in percentages (for example, 80%).

If the actual consumption of a resource, in the current period t is 10 kg, and in
the previous period t-1 was 50 kg, then consumption reduction rate (1 – 10/50) is
0.8 or 80%. Similarly, a current period consumption of 80 kg and a previous period
consumption of 40 kg, the calculated value (1 – 80/40) is –1, which implies nega-
tive resource consumption efficiency. A negative value implies increased consump-
tion. The volume-driven ratio can also be interpreted in a similar fashion.

The resource consumption reduction goals need not necessarily be compared
over a single period. Sometimes, a larger time horizon is also taken for comparison
purposes.

Calculation/Derivation
A prerequisite for obtaining the required data for this resource-oriented ratio is the
existence of a detailed (computerised) business environment information system.
A business environment information system is responsible for collecting, process-
ing and reporting of all environment related data, in particular:
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– compilation of quantity and value-based information concerning the resources
consumed;

– documentation of information for external legal reporting; and
– calculation of meaningful ratios for presenting complex details, and for show-

ing the trend of internal and external changes over time.

Interpretation and Typical Range
The main message of sustainability management is the idea of offering a develop-
ment process which satisfies the needs of the present generation without jeopardiz-
ing the aspirations of future generations. The application of the sustainability
principle, at the firm level, implies an efficient consumption of scare resources.
Thus, both period-relevant and volume-driven measures show the units of resour-
ces consumed, from two different perspectives. The period-relevant measure is use-
ful for resources having an indirect cost character, but can also be used for directly
consumed resources. The volume-driven measure would be more suitable for re-
sources which have a direct-cost character.

Because of a strongly diversified product spectrum of firms, comparable data
about typical range is possible only for firms that have similar product groups. The
comparability of only period-relevant measures (such as consumed megawatts or
CO2 emissions in tons per year) could prove complicated if data is not complied for
all locations of the firm, and the total number of locations changes. This is a com-
mon problem in the development of sustainability reporting.

Presenting the measure, as a volume-driven ratio, provides a relative number
where the absolute quantity of resource consumed is compared with the unit of out-
put produced, such as energy consumption per ton of steel produced or water con-
sumed per unit of finished product.

As orientation and for comparison purposes, internal benchmarks between var-
ious units within the firm (such as locations/plants) can be used. The performance
over time can be analysed with the help of budget-actual comparisons. External
benchmarks could be taken from branch-specific averages or best-practice values.

Because of advancements or continuous (definitional) improvements in data
collection methods, as well as the frequent buying and selling of firms, the numbers
reported by large firms may not be comparable over time.

Useful Suggestions
On the supposition that firms in the same branch usually have similar production
structures, the ratio values, differing significantly from the averages, are clear candi-
dates for serious review. This should help in analysing the positive and negative devel-
opments or consequences, and in manoeuvring them in the context of corporate goals.

In general, assuming that most firms are increasingly guided by the basic per-
formance idea of conserving natural resources, both on the input and output side,
there are a large number of measures which can be applied to the consumption
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reduction of resources. It is always beneficial to plan, steer and control the flow of
resources, such as raw-material, energy and water. Analysing and, if needed,
changing the flow of these resources can be a useful exercise. Included in the list
of measures are:
– identification of technical or organizational weaknesses;
– initiating improvements for reducing the energy and material flows (if possible

by implementing a circular flow or recycling system);
– developing ideas for improving the environmental impact of the production

processes; and
– encouraging environmental conscious behaviour in employees, and rewarding

the employees for such behaviour in the framework of a compensation system.

Since most of the resources have a (mostly increasing) price, a reduction in the vol-
ume-driven consumption should, in general, lead to (assuming constant environ-
ment protection costs) a cost reduction.

Related Ratios/Additional Notes
The Resource Consumption Reduction Rate is mostly applied to the input side of
the production process. However, the ratio can also be applied to the output side,
as well as to the application phase of a product where resource efficiency can be
measured, for example, as emission related efficiency.

The scope, data-collection frequency and the level of detail in measuring and re-
porting of sustainability indicators is largely at the discretion of firms, and their envi-
ronmental consciousness. Sometimes, however, there are legal directives which
require regular information from firms. Although in external reporting, such informa-
tion is required annually for internal controlling, it is desirable to use half-yearly or
even monthly information. The external reporting towards sustainability is much less
regulated than the classical reporting according to national and international report-
ing standards. As a good orientation, reference is often made to the lists of indicators
published in the directives of Global Reporting Initiative (GRI). As an independent
institution, GRI took upon itself the job of developing formal guidelines for improving
the comparability of sustainability reporting.

It is interesting to note that a new branch of cost accounting has emerged re-
cently which draws upon resource consumption as its base. It is known as
Resource Consumption Accounting (RCA). A main feature of RCA is that it does
not allocate resource costs to products. It traces resource usage, in units of re-
source consumed, and not in monetary terms. This obviously helps managers to
segregate resource consumption into those that are avoidable, and those that are
unavoidable.
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5.6.3 Energy Source Ratio

Analytical Question
What is the proportion of a specific energy source used in the total energy mix of
the company under consideration?

Definition
Version I:

Consumed Quantity from one or a Sub-groupð Þ Energy Source per Period · 100
Consumed Quantity from a Sub-group orð Þ all Energy Source sð Þ per Period

– As a period-based variant, this key performance Indicator (KPI) is usable for ei-
ther an analysis of the entire company or specific locations.

– If need be, it can be further classified by energy source (coal, wind, etc.) and
further into appropriate sub-categories (for coal into bituminous or lignite, and
for wind-energy into offshore or onshore wind-energy.)

Version II:

Proportional Consumed Quantity from one or moreð Þ Energy Source
Products; Processes or Organizational Units as Reference-Objects

– As a variant based on reference-objects, this KPI is usable for the analysis of
various relevant value drivers and reporting-parameters.

– If needed, it can be further classified as per various output units (for example,
quantity of finished products or number of transport-kilometres completed).

Depending on the nature of the analysis, the numerator could consist of a single or
multiple energy sources that have been put together in meaningful groups.
Similarly, the denominator could contain meaningful aggregates (partial ones as
well), such as power-supply groups or product groups.

The measuring dimensions for each of the analysed energy sources could be
Volume, Weight, Joules and Watts. By converting them into relevant energy units,
all variants of Version I will result in a percentage. In the case of Version II, the
numerator is a percentage, such as 24% of energy from renewable sources, whereas
the denominator will have the units of the reference objects, such as the produced
quantity of a product category.

Calculation/Derivation
The prerequisite for obtaining the required data for these energy-optimization KPI
types is the existence of an appropriate and detailed, computer-based corporate
Environmental Information System (EIS). The prime tasks of an EIS in this context
include the collection, processing and preparation of ecologically relevant data,
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especially the quantity and value-based collection of energy consumption, its sour-
ces and its classification according to the relevant reference objects.

Interpretation and Typical Range
The focal point of the concept of sustainability is the idea that development should
be possible in a way such that the needs of the present generation are fulfilled with-
out endangering the ability of future generations to fulfil their own needs.

Based on their general concern to create products and services with minimal usage
of resources, companies plan, control and monitor their total energy usage as part of
their energy-optimization system. Because of the environmental impact of the utiliza-
tion of each type of energy source (for example, the various levels of emissions during
the extraction of raw materials, and their conversion to a usable form of energy and its
consumption), design of a suitable composition of energy sources used by the compa-
nies is becoming an increasingly relevant topic for strategic management.

The implementation of this fundamental principle at the level of individual com-
panies means that, amongst other things, the natural environmental should be bur-
dened only within reasonable limits and as little as possible. The usable energy for
each operational purpose of the company can be categorised in following forms: elec-
tricity, fuel oils for power or combustion, heating, cooling, steam and pressurised air.

Due to numerous and specific contexts, and connections within individual
functional areas as well as between various levels of the organization, a generalised
target for the proportional use of each energy-source is obviously not possible. Most
companies, however, strive to increase the share of energy-sources that are based
on renewables rather than non-renewables.

Alongside the usual internal possibilities for comparison (between organiza-
tional departments in the form of actual-actual over time or plan-actual relations),
corresponding external comparisons, where the branch-specific average values or
the “best-practice” values may be used as a guide.

Useful Suggestions
Using the idea of a business model that not only tries to minimise the consumption of
natural resources on the input side, but also during the value creation processes, a
broad spectrum of alternatives are available for energy optimization. An analysis and,
if necessary, an improvement in the planning, controlling and monitoring of the pro-
duction and administrative processes would help reduce the level of energy needed is
the first step.

Since the energy sources for each company location vary often in their pricing,
and price trends may also be affected by state support (subsidies) or tax-burdens,
the management of the energy-mix is increasingly important, both from pricing and
supply reliability (risk-minimization) perspectives.

A company should strive for a mix of energy sources, bearing in mind the
middle and long-term development plans of the company. The energy strategy
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should also be in accordance with the economic, social and environmental
goals of the company.

Related Indicators/Additional Notes
In order to get a first impression of the fundamental energy strategy of the com-
pany, the indicator “proportion of energy sources” and its change over time should
be carefully looked into. The linkage between the absolute level of energy consump-
tion, and its development, is completed only when an analysis of the related
amounts of CO2 emissions is made. In-depth insights allow for the analysis of
“Internally Generated CO2e Emissions (Scope 1)” and “Indirect CO2e Emissions
caused by Energy Usage (Scope 2)”.

Currently, attention is shifting to the ratio of non-renewable to renewable en-
ergy. The non-renewable energy sources include: Bituminous and lignite coal, natu-
ral gas, oil and nuclear energy. Renewable energy sources include the following:
Wind power, solar energy, hydroelectric power, biomass/biofuel, geothermal.

In sustainability reporting, the values of the energy consumption, as a function
of time, (as well as its distribution over various sources) are given in Joules and dec-
imal multiples thereof. The first letter in each case is the abbreviation, for example
k for kilo Watt-hours or kWh:
– “K” for Kilo: thousands
– “M” for Mega: millions
– “G” for Giga: billions
– “T” for Tera: trillions
– “P” for Peta: quadrillions.
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Appendix I: Systematic Analysis of Possible
Changes in Relative Ratios

The calculation of the key performance indicators helps, in the first instance, in
mapping the state of affairs of a business. Using these indicators to derive measures
for achieving corporate goals more effectively is the ultimate goal of every manager.
In order to develop possible actions or alternatives, it is important to proceed sys-
tematically. For this purpose, the basic changes that are possible in a relative ratio
are shown here. Later, these changes are explained with the help of the ratio called
“Return On Sales”:

The elementary alternatives of numerator and denominator could be described as:
– Increase (↑),
– Constant (↔) and / or
– Decrease (↓)

If the relation between the numerator and the denominator increases or falls dispro-
portionately, these are shown graphically with double arrows (↑↑ and ↓↓).

From the 5 possible changes in the numerator and the denominator, 25 possible
permutations and combinations can be conceived. These can be grouped, avoiding
double counting, into 3 clusters (henceforth, labelled as C1, C2 and C3):

C1:
The calculated value of the relative ratio remains unchanged if:
a both numerator and denominator remain constant
b both numerator and denominator show identical percentage increase
c both numerator and denominator show identical percentage decline

C2:
The calculated value of the relative ratio grows if:
a the numerator increases and the denominator remains constant
b the denominator decreases and the numerator remains constant
c the numerator increases faster than the denominator
d the denominator decreases faster than the numerator
e the numerator increases with a simultaneous fall in denominator

https://doi.org/10.1515/9783110598094-007
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C3:
The calculated value of the relative ratio falls, if:
a the numerator decreases and the denominator remains constant
b the denominator increases and the numerator remains constant
c the numerator decreases faster than the denominator
d the denominator increases faster than the numerator
e the numerator decreases with a simultaneous increase in denominator

The following table provides a graphical view of all the constellations once again:

Thus, changes in relative ratios could be achieved through a disproportionate im-
pact on the size of the numerator and the size of the denominator, both of which
are related to each other.

In order to consciously influence the relative performance indicators towards
corporate goals, it is useful to have clarity about all possible actions that lead to
achieving the target increase or decrease in the value of a ratio. In business prac-
tice, it is additionally important to know whether the changes in numerator or de-
nominator are easier to achieve; if one of the two is externally determined, the
chances of influencing its value is constrained.

In the following, the process of influencing a relative ratio is explained with the
help of practical examples relating to a widespread ratio called “Return On Sales”.

D ↑↑ D ↑ D ↔ D ↓ D ↓↓

N ↑↑ R↔ R ↑ R ↑ R ↑ R ↑

N ↑ R ↓ R↔ R ↑ R ↑ R ↑

N ↔ R ↓ R ↓ R↔ R ↑ R ↑

N ↓ R ↓ R ↓ R ↓ R↔ R ↑

N ↓↓ R ↓ R ↓ R ↓ R ↓ R ↔

Legend: N = Numerator; D = Denominator; and R = Relative Ratio
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A step-wise derivation of Return On Sales:

Profit
Sales

= Sales − Costs
Sales

Sales − (Variable Costs + Fixed Costs)

Sales

Sales − (Variable Unit Cost ⋅ Quantity Sold + Fixed Costs)

Sales Price ⋅ Quantity Sold

The 13 possibilities mentioned in clusters C1, C2 and C3, are now explained with
practical examples for influencing the relative ratio of return on sales:

C1:

The calculated value of the relative ratio remains unchanged if
a both numerator and denominator remain constant

Example: In an urban water supply company, the profits and sales remain con-
stant, if the period under consideration is very short and the terms and condi-
tions remain unchanged (for example, in long-term contracts).

b both show identical percentage increase
Example: A newspaper publisher can increase the circulation of its newspaper
with constant prices and sales increases (say for example) of 3 per cent. If, how-
ever, the costs also increase (because of increased paper consumption, etc.) by
3 per cent, the Return On Sales will remain unchanged.

c both show identical percentage decreases
Example: A manufacturer of shavers must reduce his sales price by 7 percent
in order to keep the sales volume constant. Thus, the sales value falls by
7 per cent. If the firm succeeds in reducing its costs by 7 per cent, the Return On
Sales remains constant, despite the unfavourable market situation.

Appendix I: Systematic Analysis of Possible Changes in Relative Ratios 347

 EBSCOhost - printed on 2/8/2023 11:04 AM via . All use subject to https://www.ebsco.com/terms-of-use



C2:
The calculated value of the relative ratio grows if:
a the numerator increases and the denominator remains constant

Example: A firm in the machine-building industry is hoping for stable market
conditions in the period under consideration. However, because of intensive
contract negotiation with the suppliers, it succeeds in reducing its material
costs by 5 per cent. As a result, the variable costs fall and the profit increases.

b the denominator decreases and the numerator remains constant
Example: A consumer goods manufacturer has to accept a fall in sales quantity,
despite a small reduction in the sales price. Thus, its sales decrease. However,
the savings in variable and fixed costs partly compensate for the decrease in
sales. As a consequence, the profits remain stable.

c the numerator increases faster than the denominator
Example: A public transport company which has been operating below capacity
until now, succeeds in attracting 8 per cent more customers, without increasing
its price. This helps in increasing the passenger-kilometres (sales quantity)
leading to an increase in sales. Under conditions of no change in fixed costs,
until full-capacity utilization, and very small variable costs per unit, the profits
increase over-proportionately.

d the denominator decreases faster than the numerator
Example: Because of weak demand for cosmetic products, the quantity sold
falls (say for example) by 6 per cent. Parallel to that, the firm decides to reduce
its capacities, so that the major fixed costs, such as depreciation and human
resource costs, decrease. Thus, the profits decline by only 4 per cent.

e the numerator increases with a simultaneous fall in denominator
Example: A trading company decided to remove loss-making products from its
product range. With other factors remaining the same, it leads to a fall in sales.
However, this brings an increase in profits, because the products having
a negative impact on profits have been removed.
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C3:
The calculated value of the relative ratio falls, if:
a the numerator decreases and the denominator remains constant

Example: The increase in raw-material prices, which are not directly rolled-over
to the customer through price-increases, leads to an increase in variable costs
for an energy supply company. With other factors remaining the same, it means
a fall in profits.

b the denominator increases and the numerator remains constant
Example: The demand for the services of a craftsman increases under the con-
ditions of constant prices. Simultaneously, the variable costs increase, so that
the profits can only be maintained at this present level.

c the numerator decreases faster than the denominator
Example: In the automotive industry, because of the competitors’ offer of price-
aggressive products, the firm is forced to cut its prices (say for example) by
5 per cent to avoid a fall in sales. Since the costs (because of the constant sales
quantity) remain unchanged, the profits fall over-proportionately.

d the denominator increases faster than the numerator
Example: In an insurance company, a new type of contract for private custom-
ers offers very favourable conditions, which leads to a strong increase in sales.
The new marketing campaign, in magazines and television-spots, leads to
a considerable increase in fixed costs, so that the profits increase only by a
smaller proportion.

e the numerator decreases with a simultaneous increase in denominator
Example: A pharmaceutical company could increase its sales by adding innova-
tive products to its product rage. Simultaneously, it has to incur considerably
higher research and development costs, so that the profits fall.

In the above-mentioned examples of 13 constellations, changes in maximum two
relevant factors were considered to prove the direct effect due to didactical reasons.
In real life, in addition to the dominating impact of one factor, there could be many
other relevant factors which appear simultaneously or with a lag. Similarly, there
could be factors which move in the same direction and increase their effect or move
in opposite directions and neutralize each other’s effect.

The selected examples above are purposefully taken from firms in different
branches in order to underline the universality of the systematic approach. The con-
stellations can, however, be applied equally well to a single firm.
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Appendix II: DuPont Ratio System

For a large number of companies, it has long been a tradition to focus on
a financial goal for managing the firm. In order to achieve this main goal, it was
often classified into various drivers or sub-goals. This led to a pyramid-type struc-
ture of performance indicators. The DuPont ratio system is a major representative of
such a pyramid-type system. It is named after the US American firm that pioneered
the introduction of this hierarchical method. The success of the DuPont system is
attributed to its ability to help in developing operational arguments and analytical
thinking which assists the management in realizing its corporate goals.

In this appendix, the “Return On Equity” is taken as the main corporate goal,
and its sub-classifications are shown as multiplicatively linked. The operational ar-
guments related to DuPont analysis, and some useful suggestions, are explained
below. The starting point in the DuPont analysis of a firm is the following analytical
question:

What are the sources of a firm’s profitability? What are the three ways in which
management can improve profitability? Conversely, which factors could damage
the profitability of a firm?

The “Return On Equity” as the main goal, and its three drivers, are classified as
follows:

Return On Equity (ROE) =
Return On Sales ⋅ Asset Turnover ⋅ Financial Leverage

Net Income
.

Net Sales
.

Average Total Assets

Net Sales Average Total Assets Average Stockholders’ Equity

It is important to note that Return On Equity and Return On Sales are expressed as
a percentage. Asset Turnover and Financial Leverage are expressed as multiples.

The data for net income and sales is available from the income statement. The
average of total assets and average stockholder’s equity can be calculated by taking
the beginning and ending balances from the balance sheet.

The DuPont system helps the analysts to examine the sources of a firm’s profit-
ability. The three ratios report on the effectiveness of the firm’s operating, investing
and financing activities/strategies, respectively.

Since the Return On Sales (or net profit margin) is an income statement ratio,
a high return on sales is equally an indication of good cost and price-management.
A high Asset Turnover Ratio demonstrates efficient use of the assets on the balance
sheet. A high Financial Leverage Ratio (as the inverse of Equity Ratio) shows the pro-
portion of assets financed by debt. Whereas Return On Sales reflects upon the operat-
ing efficiency, Asset Turnover Ratio indicates asset-utilization efficiency. A high
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Financial Leverage Ratio represents additional use of debt for improving Return On
Equity.

Since DuPont analysis offers three explanations about the profit drivers or lev-
ers, each of these can be individually benchmarked. For orientation and compari-
son purposes, it is advisable to use the ratios of competitors within the same
branch, or of listed (inter)national firms, as a benchmark.

The three drivers of Return On Equity provide, individually and collectively, ex-
planations for its rise and fall. The Return On Sales can be improved, for example,
by increasing sales volume, increasing sales price or decreasing expenses. Asset
turnover efficiency can be achieved, among others, by increasing sales volume or
disposing of less productive assets. Financial leverage can be improved by in-
creased borrowing or repurchasing (decreasing) outstanding volume of stock. The
firms following a low-cost strategy, such as Dell Computers, usually produce high
ROE with higher asset turnover and higher leverage, to make up for their lower net
profit margin.

The multiplicative link between “Return On Sales” and “Asset Turnover” ratios
is reflected in Return On Investment (ROI). It shows that a firm can maintain its
profitability despite a fall in the Return On Sales, if it is able to improve its Asset
Turnover Ratio. For this, it is necessary to carefully evaluate the short, medium,
and long-term impact of all the measures which reduce the asset base without neg-
atively influencing sales-generating capacity. Similarly, a rise or fall in the profit-
ability of the firm could be analysed with reference to return on sales and/or asset-
turnover, and so measures for improvement can be developed.

In the same manner, a reduction in ROE can be analysed through these three
drivers. In particular, careful consideration should be given to the dangers involved
in the high burden of debt which is reflected in the high leverage ratio.
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Appendix III: Alphabetical Overview of Key
Performance Indicators

Legend

B - Basic Indicators 

F - Financial Perspective 

C - Customer Perspective 

P - Process Perspective 

HRI - Human Resource and Innovation Perspective 

Key Performance Indicator Name (KPI) KPI
Number

Perspective
Category

Page

Absolute Contribution Margin .. C 

Absolute Market Share .. C 

Accident Occurrence Rate .. HRI 

Accumulated Depreciation to Fixed Assets Ratio .. F 

Asset Coverage Period .. F 

Asset Turnover Ratio .. F 

Average Collection Period .. F 

Average Payment Period .. F 

Bankruptcy Prediction Score .. F 

Bid Acceptance Rate .. C 

Book-to-Bill Ratio .. C 

Bottleneck-induced Incremental Costs .. P 

Brand Awareness Level .. C 

Breakeven Point (BEP) .. C 

Breakeven Time .. HRI 

Capacity Coverage Ratio .. C 

Capacity Utilization Level .. P 

Cash Flow .. F 

Cash Flow at Risk (CFaR) .. F 

Cash Flow Margin .. F 

Cash Flow per Share .. F 

Cash Flow Return On Equity (CFROE) .. F 

Cash Flow Return On Investment (CFROI) .. F 

Cash Point .. C 
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Appendix III (continued)

Key Performance Indicator Name (KPI) KPI
Number

Perspective
Category

Page

Cash Ratio .. F 

Cash Value Added (CVA) .. F 

Cash-burn Rate .. F 

Cash-to-Cash Cycle .. F 

Click Through Rate (CTR) .. C 

Compliance Training Hours per Employee .. HRI 

Compound Annual Growth Rate (CAGR) . B 

Conformity Costs Ratio .. P 

Contribution Margin per Reference Parameter .. C 

Contribution Margin per Unit of the Constrained
Resource .. P 

Conversion Rate .. C 

Cooperation Index .. P 

Cost and Revenue Structure related Ratios .. F 

Cost Effectiveness of Risk Management .. P 

Cost per Thousand .. C 

Cost Performance Index (CPI) .. P 

Cost-Income Ratio (CIR) .. F 

Cross-Selling Ratio .. C 

Current Ratio .. F 

Customer Acquisition Rate .. C 

Customer Churn Rate .. C 

Customer Complaint Ratio .. C 

Customer Coverage Ratio .. C 

Customer Lifetime Value (CLV) .. C 

Customer Retention Period .. C 

Customer Satisfaction Index .. C 

Customer Significance Level .. C 

Days Inventory Outstanding (DIO) .. P 

Debt Service Coverage Ratio (DSCR) .. F 

Debt-to-Cash Ratio .. F 

Debt-to-Equity Ratio .. F 

Disposal Costs Ratio .. F 

Distribution Coverage Level .. C 
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Appendix III (continued)

Key Performance Indicator Name (KPI) KPI
Number

Perspective
Category

Page

Dividend Yield .. F 

Earnings before Interest and Taxes (EBIT) .. F 

Earnings before Interest, Taxes and Amortization
(EBITA) .. F 

Earnings before Interest, Taxes, Depreciation and
Amortization (EBITDA) .. F 

Earnings before Taxes (EBT) .. F 

Earnings Per Share (EPS) .. F 

EBIT-Turnover-Yield .. F 

EBITDA-Turnover-Yield .. F 

Economic Efficiency . B 

Economic Profit (EP) .. F 

Economic Value Added (EVA) .. F 

Efficiency . B 

Elasticity . B 

Emission Volume of Production-related Pollutants .. P 

Emission Volume of Usage-related Pollutants .. C 

Employee Satisfaction Index .. HRI 

Energy Source Ratio .. HRI 

Equity Ratio .. F 

Equity-To-Fixed-Assets Ratio (Level I) .. F 

Equity-To-Fixed-Assets Ratio (Level II) .. F 

Equity-To-Fixed-Assets Ratio (Level III) .. F 

Estimate at Completion (EAC) .. P 

Expected Process-based Loss .. P 

Faulty Incoming Delivery Rate .. P 

Faulty Outgoing Delivery Rate .. P 

Financial Leverage Index .. F 

Finished Goods Turnover Period .. C 

Flop Rate .. C 

Follow-up Costs Ratio .. P 

Free Cash Flow (FCF) .. F 

Gross Margin .. C 

Gross or Net Cash Flow .. F 
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Appendix III (continued)

Key Performance Indicator Name (KPI) KPI
Number

Perspective
Category

Page

Human Resource Internationality Index .. HRI 

Indirect COe Emissions caused by Energy Usage
(Scope ) .. P 

Innovation Rate .. HRI 

Interest Coverage Ratio .. F 

Internally Generated COe Emissions (Scope ) .. P 

Internally-staffed Executive Positions Ratio .. HRI 

Internationalization Level .. C 

Inventory Turnover Ratio .. P 

Labour Productivity .. HRI 

Labour Turnover Rate .. HRI 

Machine Hour Rate .. P 

Maintenance Cost Intensity .. P 

Margin of Safety .. C 

Margin of Safety Factor .. C 

Market Saturation Level .. C 

Market-to-Book Ratio .. F 

Material Coverage Period .. P 

Media Coverage Level .. C 

Net Operating Profit After Taxes (NOPAT) .. F 

Net Present Value .. F 

Non-Conformity Costs Ratio .. P 

Non-periodic Income .. F 

Operating Cash Flow (OCF) .. F 

Overtime Quota .. HRI 

Participation Rate in Ideas Management .. HRI 

Payback Period .. F 

Percentage Contribution Margin .. C 

Personnel Costs per Employee .. HRI 

Personnel Costs Ratio .. HRI 

Plant Availability .. P 

Plant Downtime Rate .. P 

Price Elasticity of Demand (PEoD) .. C 

Price Reduction Rate .. C 
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Appendix III (continued)

Key Performance Indicator Name (KPI) KPI
Number

Perspective
Category

Page

Price-Earnings Ratio (P/E Ratio) .. F 

Price-To-Cash Flow Ratio .. F 

Process Acceleration Costs .. P 

Process Cost Rate .. P 

Procurement Efficiency Ratio .. P 

Product Carbon Footprint .. C 

Product-related Recyclability Rate .. C 

Professional Development Training Costs Ratio .. HRI 

Professional Development Training Time per
Employee .. HRI 

Profit Margin .. C 

Profitability . B 

Profitability Index .. F 

Provisions Rate .. F 

Quality Rate .. P 

Quick Ratio .. F 

Ratio of Employees with Risk-aligned
Remuneration Packages .. HRI 

Recycling Ratio .. P 

Rejection Rate .. P 

Relative Market Share .. C 

Research and Development Costs Ratio
(R&D Costs Ratio) .. HRI 

Research and Development Intensity
(R&D Intensity) .. HRI 

Resource Consumption Level .. HRI 

Resource Consumption Reduction Rate .. HRI 

Resource Efficiency .. F 

Result from Continued Operations .. F 

Result from Discontinued Operations .. F 

Return On Assets (ROA) .. F 

Return On Capital Employed (ROCE) .. F 

Return On Equity (ROE) .. F 

Return On Invested Capital (ROIC) .. F 

Return On Investment (ROI) .. F 
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Appendix III (continued)

Key Performance Indicator Name (KPI) KPI
Number

Perspective
Category

Page

Return On Net Assets (RONA) .. F 

Return On Sales (ROS) .. F 

Risk Adjusted Return On Capital (RAROC) .. F 

Sales per Reference Parameter .. C 

Sales Space Productivity .. C 

Schedule Performance Index (SPI) .. P 

Sickness-Absenteeism Rate .. HRI 

Staff Recruitment Period .. HRI 

Stock Yield .. F 

Supplementary Personnel Costs Ratio .. HRI 

Supplier-Audit Ratio .. P 

Supplier’s Service Level .. P 

Supply Chain Cycle Time .. P 

Sustainable Value .. F 

Technical Productivity . B 

Throughput Time (TPT) .. P 

Time Adjusted or Discounted Payback Period .. F 

Time Estimation at Completion (TEAC) .. P 

To-Complete-Performance Index (TCPI) .. P 

Turnover Rate . B 

Unit Labour Cost .. HRI 

Usage Intensity of Internet-based Media .. C 

Value at Risk (VaR) .. F 

Vertical Integration Level .. P 

Weighted Average Cost of Capital (WACC) .. F 

Workforce Composition Ratios .. HRI 

Working Capital .. F 
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Appendix IV: Smart Key Performance Indicators
at a Glance
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HR/Innovation Perspective
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Accident Occurrence Quota 326
Accident Occurrence Rate 324
Accumulated Depreciation to Fixed Assets

Ratio 112
Acid Test Ratio 57
Activity Level 258
Activity Rate 275
AdClick Rate 167
After-Training Cost Savings 309
Allocation Rate 275
Asset Coverage Period 111
Asset Turnover Ratio 13, 109
Attrition Rate 152
Average Collection Period 104
Average Days to Sell Inventory 265, 270
Average Payment Period 106, 107
Average Reward Rate per Suggestion 327

Banker’s rule 58
Bankruptcy Prediction Score 68
Basic Indicators 5ff
BEP 185, 187, 189
Bid Acceptance Rate 201
Book-to-Bill Ratio 210
Bottleneck-induced Incremental Costs 276
Brand Awareness Level 172
Brand Coverage Ratio 196
Breakeven Point 155, 185, 187, 189, 191
Breakeven Sales 186
Breakeven Time 333
Burn Rate 36, 38

CAGR 16
Capacity Coverage Ratio 209
Capacity Level 258
Capacity Utilization 258
Capacity Utilization Level 256

Capital Budgeting Tests 133ff
Capital Market Tests 123ff
Capital Structure Analysis see Financial

Structure Indicators 90ff
Cash-burn Rate 59
Cash Conversion Cycle 109
Cash Flow 71
Cash Flow at Risk 79, 123, 139
Cash Flow Margin 84
Cash Flow Measures 71ff
Cash Flow Per Share 43, 131
Cash Flow provided by Operations 78
Cash Flow Rate 85
Cash Flow Ratios 84ff
Cash Flow Return On Equity 87
Cash Flow Return On Investment

85, 88
Cash Flow-to-Equity Ratio 39
Cash Flow-to-Sales Ratio 36, 38
Cash Flow-to-Total-Assets Ratio 41, 46
Cash Point 155, 187, 189
Cash Ratio 54, 57, 58
Cash-to-Cash Cycle 107, 108, 244
Cash Value Added 114
CFaR 79
CFROE 87
CFROI 12, 85, 88
CIR 53
CFT 315
Click Rate 167
Click Through Rate 166
CLV 156
Complaint-cost intensity 163
Complaint-cost ratio 163
Compliance Cost Ratio 236
Compliance Training Hours per Employee 316
Compound Annual Growth Rate 16
Conformity Costs Ratio 234
Contact Price per Thousand 168
Contribution Margin 176
Contribution Margin Factor 181
Contribution Margin Intensity 181
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Contribution Margin per Reference
Parameter 204, 205

Contribution Margin per Unit of the Constrained
Resource 258

Conversion Rate 167
Cooperation Index 250
Coordination Index 252
Cost and Revenue Structure related Ratios 99
Cost-Benefit Analysis 10
Cost Effectiveness of Risk Management 278, 316
Cost-Income Ratio 10, 53
Cost per Applicant 307
Cost per Click 168
Cost Performance Index 222, 228
Cost per Order 168
Cost per Recruitment 307
Cost per Thousand 165, 171
Cost-Profit-Volume Analysis 185ff
Coverage 14
CPI 222, 228
Critical Ratio 223
CRM 149ff
cross-functionalteam 315
Cross Price Elasticity of Demand 184
Cross-Selling Ratio 155
CSI 158
CTR 166
Current Ratio 55, 57
Customer Acquisition Rate 149
Customer Churn Rate 150
Customer Complaint Ratio 160, 161
Customer Coverage Ratio 195
Customer Lifetime Value 156
Customer Perspective 149ff
Customer-related Ecological Indicators 213ff
Customer Relationship Management 149ff
Customer Retention Period 152
Customer Satisfaction Index 156, 158
Customer Significance Level 154, 186, 187,

189, 191
Customer Turnover Rate 152
CVA 114

Days Inventory Outstanding 108, 244, 262
Days Payable Outstanding 107, 108
Days Sales Outstanding 105, 108

Days Stock on Hand 265, 270
DCF 136, 138
Debt Service Coverage Ratio 66
Debt-to-Cash Ratio 62, 67
Debt-to-Equity Ratio 60, 67
Decline rate 19
Defect Rate 232
Degree of asset depreciation 114
Diluted Earnings Per Share 43
DIO 108, 244, 262
Discounted Cash Flow 136, 138
Discounted Payback Period 138, 139
Disposal Costs per Unit of Output 147
Disposal Costs Ratio 146
Distribution Coverage Level 194
Dividend Rate Ratio 127
Dividend Yield 126
DPO 107, 108
DSCR 66
DSO 105, 108

EAC 225

Earned Value Approach 221

Earnings before Interest, Taxes, Depreciation
and Amortization 81

Earnings before Interest, Taxes and
Amortization 25

Earnings before Interest and Taxes 23

Earnings before Taxes 21
Earnings Per Share 41
EBIT 22, 23, 26, 27, 83, 110
EBITA 22, 24, 25, 83
EBITDA 22, 24, 27, 66, 81

EBITDA-Margin 36, 38
EBITDA-Turnover-Yield 88
EBIT-Turnover-Yield 34, 38
EBT 21, 24, 27, 83
Economic Efficiency 8, 9
Economic Profit 116
Economic Value Added 34, 117, 120
Efficiency 6, 7, 204, 207

Efficiency Ratios 104ff
Elasticity 14
Emission Volume of Production-related

Pollutants 286
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Emission Volume of Usage-related
Pollutants 216

Employee Satisfaction Index 320
Energy Source Ratio 341
EP 116
EPS 41
Equity Ratio 95
Equity-To-Fixed-Assets Ratio (Level I) 90

Equity-To-Fixed-Assets Ratio (Level II) 92
Equity-To-Fixed-Assets Ratio (Level III) 93
Estimate at Completion 225
EVA 34, 117, 120, 221
Expected Process-based Loss 272

Factor of Safety Margin 189
Failure Method Effective Analysis 231
Failure Rate 164
Faulty Incoming Delivery Rate 244
Faulty Outgoing Delivery Rate 245
FCF 76
Finance-related Ecological

Indicators 140ff
Financial Leverage Index 97
Financial Leverage Percentage 98
Financial Perspective 21ff
Financial Structure Indicators 90ff
Finished Goods Turnover

Period 211
First Pass Yield 231
Fixed Asset Coverage Ratio 91,

93, 95
Flop Rate 163
Flow Rate 262
Flow Time 261
FMEA 231
Follow-up Costs Ratio 233
Foreign Operations Level 193
Foreign to Domestic Operations (FDO)

Ratio 193
Free Cash Flow 76

Global Reporting Initiative 218

Golden rule of financing 91, 93, 95
GRI 218
Gross Cash Flow 74
Gross Margin 176
Gross operating margin per unit 180
Growth rate 19

Host Country Nationals 313
Human Resource and Innovation

Perspective 291ff
Human Resource Controlling 298ff
Human Resource Development Indicators 308ff
Human Resource Internationality Index 310

Idle Plant Time Ratio 254
Implementation Rate 327
Income Elasticity of Demand 184
Indirect CO2e Emissions caused by Energy

Usage (Scope 2) 283
Innovation Quota 329
Innovation Rate 327
Innovativeness 327ff
Interest Charges (or Fixed Interest)

Coverage 65
Interest Coverage Ratio 64, 67
Internally Generated CO2e Emissions

(Scope 1) 280
Internally-staffed Executive Positions Ratio 304
Internationalization Level 191
Inventory Coverage Period 265, 270
Inventory Holding Period 265, 270
Inventory on Hand 265, 270
Inventory Turnover Ratio 265

Labour Productivity 298
Labour Turnover Rate 318, 322
leapfrogging-effect 328
Level of Internationality 313
Liquidity Indicators 54ff

Machine Hour Rate 274
Machine Running Time Ratio 253
Maintenance Cost Intensity 255
Maintenance Cost Rate 256
Maintenance Intensity 256
Maintenance Rate 256
Margin of Safety 155, 186
Margin of Safety Factor 155, 186, 187, 188
Market Coverage Indicators 191ff
Marketing Communication Indicators 165ff
Market Position Indicators 198ff
Market Saturation Level 197
Market-to-Book Ratio 123
Material Coverage Period 268
Media Coverage Level 165
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Net Cash Flow 74
(Net) Cash Flow from Operating Activities 78
Net Margin 176

Net Operating Profit After Taxes 33
Net Present Value 81, 123, 136, 157
Net Profit Margin 36, 38
Net Profit per Unit 180
Net Quick Ratio 57
Net Return On Sales 36, 38
New Customer Intensity 150
New Customer Ratio 150
New Product Sales 329
Non-Compliance Costs Ratio 238
Non-conformity costs 233
Non-Conformity Costs Ratio 147, 234, 236
Non-periodic income 30
NOPAT 33, 117
NPV 120, 136

OCF 77, 114
On-time Delivery Rate 250
Operating Cash Flow 77, 114
Operating Cycle 109
Operating Margin 176
Operational Efficiency 10
Operational Level 258
Order Range Ratio 210
Ordinary Cash flow 78
Organisational Behaviour Indicators 318ff
Output-Input Ratio 6, 8
Overtime Quota 300

Parent Country Nationals 313
Participation Rate in Ideas Management 326
Payback Period 81, 123, 133, 334
Pay-off Time 134, 334
Pay-out Period 134
Payout Time 334
Payroll Costs 292
PBIT 24
P/B ratio 125
PbT 22
PEoD 183
PER 129
Percentage Contribution Margin 180
Percentage Gross Margin 181
Personnel Costs Intensity 292

Personnel Cost Management 291ff
Personnel Costs per Employee 295, 298
Personnel Costs Ratio 291, 298
Personnel Efficiency 300
Personnel Productivity 300
PIMS 201
Plant Availability 252
Plant Breakdown Rate 254
Plant Downtime Rate 253
Plant Utilization Rate 253
Present Value 138
Price-Earnings Ratio 126, 127, 128, 132
Price Elasticity of Demand 16, 183
Price Reduction Rate 182
Price-to-Book Ratio 125
Price-To-Cash Flow Ratio 126, 127, 129, 132
Principal Service Coverage Ratio 67
Process Acceleration Costs 228
Process Controlling 260ff
Process Cost Rate 271
Process Perspective 221ff
Process-related Ecological Indicators 280ff
Process Time 261
Procurement Efficiency Ratio 238
Product Carbon Footprint 213
Production Capacity Management 252ff
Production-Coefficient 6, 8
Productivity 8
Product Pricing 174ff
Product-related Recyclability Rate 218
Product Water Footprint 216
Professional Development Training Costs

Ratio 309
Professional Development Training Time per

Employee 308
Professional Training Time per Employee 310
Profitability 10, 13
Profitability Index 138
Profitability Indicators 34ff
Profitability Ratio 10
Profit before Interest and Taxes 24
Profit before Taxes 22
Profit Impact of Market Strategies 201
Profit Indicators 21ff
Profit Margin 174
Profit per Share 43
Project Controlling 221ff
Provisions Rate 101
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Quality Co-efficient 231
Quality Controlling 230ff
Quality Level 231
Quality Rate 230
Quantity-based Complaint Rate 245
Quick Ratio 55, 56, 58

RAROC 52
RARORAC 52
Rate of Inventory Turnover 268
Ratio of Employees with Risk-aligned

Remuneration Packages 313
Rebate Rate 183
Recruitment Duration 307
Recycling Quota 147
Recycling Ratio 220, 289
Reference Rate 275
Rejection Rate 231
Rejection Ratio 147
Relative Contribution Margin 259
Relative margin of safety 187
Relative Market Share 199, 200, 202
Repayment Period 64
Research and Development Costs Ratio (R&D

Costs Ratio) 331
R&D-Employee Intensity 330
Research and Development Intensity (R&D

Intensity) 329
R&D Productivity 331
Research Intensity 330
Resource coefficient 141
Resource Consumption Level 335
Resource Consumption Reduction Rate 338
Resource Efficiency 140
Resource-related Ecological Indicators 335ff
Result from Continued Operations 28
Result from Discontinued Operations 23, 25, 30
Return On Assets 12, 37, 40, 43, 46, 47, 49, 51
Return On Capital 47, 51
Return On Capital Employed 47, 48, 51
Return On Equity 12, 38, 41, 46, 88
Return On Invested Capital 34, 46
Return On Investment 41, 43, 49
Return On Net Assets 47, 49, 50
Return On Net Operating Assets 47, 49, 51
Return on Net Worth 39
Return On Sales 12, 13, 36, 39, 41, 46
Return On Total Assets 39, 41
Risk Adjusted Return On Capital 52

Risk Adjusted Return On Risk Adjusted
Capital 52

ROA 37, 40, 46, 47, 49, 51, 98
ROC 47, 51
ROCE 47, 48, 51

ROE 38, 88, 98
ROI 12, 13, 41, 43, 49, 110
ROIC 34, 46, 116
RONA 47, 49, 50
RONOA 47, 49, 51
RONW 39
ROOA 47, 49, 51
ROS 36

Safety Margin 187, 189, 191
Safety Margin Factor 189, 191
Sales-Deductions Rate 182
Sales Efficiency Indicators 203ff
Sales per Reference Parameter 203, 207
Sales Space Productivity 207
Sales Space Profitability 208
Sales Volume per Customer 156
Scheduled Adherence Rate 250
Schedule Performance Index 221

Scrap Rate 232
Shareholder Equity Ratio 96
Sick-Employees Quota 324
Sickness-Absenteeism Rate 322, 323
Sickness Rate 324
Space earnings 208
SPC 231
Specific Contribution Margin 259
speedtrap 328
SPI 221
Spoilage Rate 232
Staff Costs 292
Statistical Process Control 231
Staff Recruitment Period 305
Stock Return 126
Stock Turnover Ratio 265, 268
Stock Yield 39, 125, 127

Suggestions Rate (per Period) 327
Supplementary Personnel Costs Ratio 292

Supplier-Audit Ratio 240
Supplier’s Service Level 244, 246, 249
Supply Chain Cycle Time 242
Supply Chain Management 238ff
Sustainable Value 142
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TCPI 227
TEAC 224
Technical Efficiency 8
Technical Productivity 5, 8, 300
Technical Yield 6, 8
Tests of Solvency 60ff
Third Country Nationals 313
Thousand Price 172
Throughput Rate 262
Throughput Time 244, 260
TIE 65
Time Adjusted or Discounted Payback

Period 134
Time Estimation at Completion 224
Times Interest Earned 65
Time-to-Fill 307
To-Complete-Performance Index

227
Total depreciation ratio 114
Total Return on Common Stock

126
TPT 244, 260
Trade Margin 178
Training Budget per Period 309
Turnover 112, 213
Turnover-coefficient 14, 112, 213
Turnover period 14, 112, 213
Turnover Rate 12
Turnover time 14

Unexpected Loss 274
Unit Labour Cost 296
Unit Margin 178
Usage Intensity of Internet-based Media 169

Value Added Level 248
Value-Added Quota 248

Value at Risk 121
Value-based Complaint Rate 245
Value Based Management 114ff
VaR 121
Variance Costs Ratio 236, 238
Vertical Integration Level 247

WACC 47, 116, 117, 119
Wage-hour Rate 296

Weighted Average Cost of Capital 119
Weighted distribution coverage 195
WIP 262
Work-Efficiency 300
Workforce Composition Ratios 302

Working Capital 58
Working Capital Ratio 59
work-in-process 262
Work-Station Rate 275

Yield 8

Zero-defect Rate 231
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