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of losses (the latter being the most common situation). DTAs are thus contingent 
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framework. The purpose of this chapter is to propose a precise and conceptually 
sound mathematical approach to value DTAs, considering future projections of 
earnings and rates, alongside the DTA’s legal time limit. The authors show that 
with the proposed evaluation techniques, the DTA’s expected value will be much 
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analysis will lead to much more sound and realistic results.
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Foreword

Strategic analysis has the purpose of researching the business environment of 
an organization, as well as studying the organization itself in order to formulate 
decision-making strategies to achieve the proposed objectives.

To implement or maintain their business, companies must periodically carry 
out a strategic analysis, in order to determine what should be improved and what is 
already well underway in the organization, improving the company’s effectiveness 
by increasing the capacity by continuously deploying resources intelligently and 
efficiently.

Strategic analysis is intended to help the company figure out how to start, where 
it wants to go and how far it can go. The main questions a company should ask when 
carrying out a strategic analysis: How is the competitive market composed? How do 
potential customers in this market behave? When carrying out a strategic analysis, 
the company must identify in the competitor market who the potential companies 
are and thus be able to define strategies that will keep it active and competitive in 
this market.

Strategic analysis should be a fundamental part of an organization’s activities 
periodically, as part of the organization’s PDCA cycle. Know what you are doing 
correctly and fight what is not working, in order to keep the organization running 
smoothly.

It is necessary to carry out an analysis of customers, listen to the customer: what 
are their expectations, needs and dissatisfactions. The strengths and weaknesses 
of the competition must also be identified, as well as evaluating the company’s 
performance, in terms of its image, objectives, goals, strategies, structure and prospects 
for the future. One should be aware of market movement, changes in external factors 
that affect a company, as well as carry out an analysis of projected growth, trends, 
barriers, which are the threats, as well as focus on areas of opportunity and key 
factors for the success.

xv
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Foreword

In this book you will find strategic analysis techniques in the form of chapters 
showing experiences that help the reader acquire knowledge to apply strategic 
management, serving as a bridge to elucidate some gaps that separate theoretical 
concepts from practice.

I congratulate Dr. Sandeep Kautish for bringing out with the idea of this book 
and producing an exemplary reference material for all readers.

Luis Felipe Dias Lopes
Departamento de Ciências Administrativas, Universidade Federal de Santa 
Maria, Brazil
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Preface

This book will be serving as a state-of-art documentation of Strategy Analytics, 
its present role around organizational outcomes and outlines the need of greater 
integration in organization strategy and analytics for better strategic decisions process 
to measure the corporate performance and business value creation.

Strategic Analytics is relatively new field in conjunction with Strategic 
Management and Business Intelligence. Generally Strategic Management field 
deals with enhancement of decision making capabilities of managers. Typically, 
such decision making processes are heavily dependent upon various internal and 
external reports. Managers need to develop their strategies using clear strategy 
processes supported by the increasing availability of data. This situation calls for a 
different approach to strategy, such as an integration with analytics, as the science 
of extracting value from data and structuring complex problems.

There are no sufficient literature (books, research articles) available on Strategic 
Analytics concepts and its applications. The proposed book will of one its kind which 
will not only cover introductory concepts of strategic analytics but also provides 
strategic analytics applications in each area of management i.e. market dynamics, 
customer analysis, operations and people management. Also, the book unveils best 
industry practices i.e. turning managers into quantitative analysts or quantitative 
analysts and finally into expert strategists. The proposed book will also provide a 
roadmap for business practitioners for tackling with complex business dynamics 
using optimization techniques and modern business analytics tools.

This book will be one contact reference to academic fraternity, management 
practitioners, business analysts and research students who are interesting in Strategic 
Analytics domain and using it in their research/practice work. The proposed book 
will open up a new direction for Strategic Analytics as this will be very second book 
on the given topic. The topics/chapters which have been covered in the book are 
never been covered in any other book.

Chapter 1 is about Cold calling which has been an essential tool for decades in 
marketing of goods and services. On the other hand, with time Recruitment and 
Selection has become a hectic and hefty task for organizations. This report tries to 
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highlight the scope and importance of Cold Calling in recruitment and selection. It 
also highlights the Effectiveness and Efficiency of recruitment agencies and their 
proficiency in finding the best possible candidate. It also tries to find the importance 
of various factors like Company Image, Remuneration, Job Position etc. that shape 
the attitude of a potential candidate towards a job offer. The chapter also puts focus 
on the skills of the sales representative that have an important effect in shaping the 
attitude of a prospect towards the job opening.

Chapter 2 is a survey presented the ways, which are utilized in the literature 
to include financial market frictions in DSGE models. Besides, it focuses on the 
fundamental issue; to what extent the Taylor rules are optimal when the central bank 
introduces the goal of financial stability. Indeed, the latest financial crisis shows 
that the vulnerability of the credit cycle is considered as the main source for the 
amplification of a transitory shock. This conclusion changed the instrument that 
drives the transmission of monetary policy through the economy and pushed the 
policymakers to include financial stability as a second objective of the central bank.

Chapter 3 is a Case Study from Italy reports on a study in a medium-sized Italian 
company examining, with the help of an organizational network analysis approach, 
how company employees were connected by shared values at work. The findings of 
this chapter provide insights on this connectedness, present benchmarks for network 
parameters, and propose macro-categories of work values. Therefore, the chapter 
would be of substantial interest for scholars, organizational leaders, and Human 
Resource practitioners.

Chapter 4 reveals that little has been done to better understand entrepreneurial 
resilience, especially when associated with complex and difficult to measure 
variables. This chapter investigated the relationship between the constructs open 
mind, entrepreneurial resilience, overall performance and market turbulence. This 
research analyzed a sample of 384 small and medium- sized companies (SMEs) 
located in the Legal Amazon. The Legal Amazon covers a geographical area 
composed of nine states. Structural equation modeling was applied with the aid of 
statistical software, having confirmed all the hypotheses, including the moderation 
of the market turbulence in MA→RE and the mediation of RE over MA→DG.

Chapter 5 shows Business strategy is basically all the actions and decisions taken 
by the management to achieve the business goals for sustaining the competitive edge 
gained in the market. A successful business strategy determines the longevity of 
the organization. For the validation of strategies at all levels data plays a vital role 
for the management. Strategic Analytics creates the essential understanding about 
how quantitative techniques and methods can be deployed using the structured 
/ unstructured data that supports strategic decision making for the organization. 
Successful implementation of Strategic analytics proves to be beneficial for the 
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organization. The insights generated are in correlation with the business domain 
knowledge making it easier to take decision with a context.

Chapter 6 talks about data-intensive nature of the financial services industry, it 
faces issues while handling large data sets. Therefore, the financial services industry 
needs efficient tools to locate, collect, analyze, interpret, and document data. Business 
intelligence incorporates data mining, business analytics, data visualization, data 
infrastructure, and best workplace practices to help companies make more data-driven 
decisions. Therefore, the aim of this chapter is to help researchers and practitioners in 
the financial services industry make fact-based decisions using business intelligence 
(BI) tools such as Power BI, Tableau, and SAS analytics. As a result, the chapter 
offers a thorough examination of how these BI methods can be used in strategic 
financial analysis and improve overall corporate efficiency.

Chapter 7 is about the rise of new alternative Cryptocurrencies, also known as 
“altcoins,” has been fueled by the success of Bitcoin. Despite this, none of them have 
been able to challenge Bitcoin’s market supremacy. The Bitcoin system has been 
branded as a refuge for organized crime, security breaches, greedy mining, money 
laundering, and extreme volatility, and unpredictability of future prices with its 
increasing popularity and public awareness. This chapter aims to provide insights on 
the use of AI techniques to help researchers and practitioners in the Cryptocurrency 
domain make fact-based decisions. The chapter offers a thorough overview of the 
history of fiat currencies, Bitcoin, and other Cryptocurrencies and the challenges 
associated with them, and the role of AI techniques in resolving those challenges.

Chapter 8 is about deferred tax asset (DTA) which is a tax/accounting concept 
that refers to an asset that may be used to reduce future tax liabilities of the holder. 
It usually refers to situations where a company has either overpaid taxes, paid taxes 
in advance or has carry-over of losses (the latter being the most common situation). 
DTAs are thus contingent claims, whose underlying assets are the company’s future 
profits. Consequently, the correct approach to value such rights implies necessarily, 
the use of a contingent claim valuation framework. The purpose of this chapter is 
exactly to propose a precise and conceptually sound mathematical approach to value 
DTAs, considering future projections of earnings and rates, alongside the DTA’s 
legal time limit. With this proposed evaluation techniques, valuation of companies 
will be much more realistic (special emphasis on the banking sector), and smaller. 
Although there are simpler methods to get a good estimate on DTAs, the method 
described in this chapter will yield optimum results, though at the cost of a higher 
complexity.

Chapter 9 refers to Deferred tax asset (DTA) is a tax/accounting concept that 
refers to an asset that may be used to reduce future tax liabilities of the holder. In 
a company’s balance, it usually refers to situations where it has either overpaid 
taxes, paid taxes in advance or has carry-over of losses (the latter being the most 
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common situation). In fact, accounting and tax losses may be used to shield future 
profits from taxation, through tax loss carry-forwards. The purpose of this chapter 
is exactly to propose a precise and conceptually sound approach to value DTAs. For 
that purpose, making use of an adapted binomial CRR (Cox, Ross and Rubinstein) 
algorithm, we derive a precise way to value DTAs. This way, the DTAs are valued 
in a similar way of the Binomial Options Pricing Model (Cox et al., 1979), and the 
subjectivity of its evaluation is greatly reduced. We will see that with the proposed 
evaluation techniques, the DTA’s expected value will be much lower than the values 
normally used in today’s practice, and the bank’s financial analysis will lead to much 
more sound and realistic results.

Chapter 10 is related to The Integrated Value Model (IVM) which depicts the 
interactions of policies, plans, performance measures, priorities, and programs 
(P5). Modeling these interactions helps analysts understand, communicate, and 
change P5 in the context of those interactions. The IVM supports efforts in strategic 
communications and planning, change management, and performance metrics. We 
describe how to create an Integrated Value Model for an organization, and we describe 
how to use the model to identify, communicate, create, and increase business value.

Chapter 11 is related with the biggest 2020 scam in by one of the major new 
private sector banks i.e., Yes bank. It provides the details of the misuse of the power 
of banks in providing the benefits some specific loan seekers under political party 
leaders that led the partial breakdown of the banking system in India. the chapter 
also discussed the global presence of yes bank, reason to begin crisis with NPAS 
growth, contributors to the NPA, moratorium imposed on yes bank, RBI interventions 
with draft plan for reconstruction, deteriorating bank’s financial position, effect 
of downfall. On another side of the coin, it shows revival of bank with SBI deal, 
analysis of banking industry and lessons for future. This chapter gives the weight on 
the role of RBI and because of the effectiveness actions of RBI for YES bank, Indian 
banking system is showing strength. The chapter finally also provides importance 
of the role of independent management, auditor, and other regulators.

xx
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ABSTRACT

Cold calling has been an essential tool for decades in marketing of goods and 
services. On the other hand, with time, recruitment and selection has become a 
hectic and hefty task for organizations. This report tries to highlight the scope 
and importance of cold calling in recruitment and selection. It also highlights the 
effectiveness and efficiency of recruitment agencies and their proficiency in finding 
the best possible candidate. It also tries to find the importance of various factors 
like company image, remuneration, job position, etc. that shape the attitude of a 
potential candidate towards a job offer. The chapter also puts focus on the skills of 
the sales representative that have an important effect in shaping the attitude of a 
prospect towards the job opening.
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Cold Calling as a Strategic Tool to Improve the Recruitment and Selection Processes

1. INTRODUCTION

1.1 Cold Calling in Recruitment and Selection

Cold-Calling has been an indispensable part of selling for decades and with the 
advent of technology and digital media, it too has adapted itself and took up on new 
roles. But before looking into the role of Cold Calling in process of Recruitment and 
Selection, we shall first proceed with enlightening ourselves with the terms Cold 
Calling, Recruitment and Selection.

1.2 Cold Calling

Maney, K. (2003) mentioned that Cold Calling, as we practice it today, was first 
archived in 1873 by John Patterson, who was the author of the NCR Corporation.

Today, we’ve got a good range of recent instruments and techniques yet by the 
day’s end, selling continues to be best depicted as a procedure of proactively meeting 
outsiders, fascinating them with regards to changing part or all of the way within 
which they maintain their business, at that time persuading them that a sale of your 
item or administration will create important advantages for them. That hasn’t changed.

Now a days, cold calls are very common in marketing environment that use 
predictive dialers, to make high number of calls everyday. Cold calls are considered 
not as efficient as other, low noticeable, or more “warm” methods of the primary 
outreach.

Repetitions can enhance the possibility of a cold call by forming credit with 
the lead in advance. It can also use social media sites like Twitter or LinkedIn to 
deliver messages, leave comments and likes, and collect facts that they can reveal 
during the exchange. Numerous sales tools that exhibit background information 
about the organization, as well as any lead history before each call, so repetitions 
can get an understanding and build fluency without added work that can harm their 
sales productivity.

1.3 Recruitment

Recruitment process may be a process of recognizing the roles vacant places, 
examining the task requirements, screening, reviewing applications, shortlisting 
and selecting the correct candidate.

To increase the efficiency of hiring, it’s recommended that the HR team of a 
company follows the five best practices (as shown within the following image). These 
five practices ensure successful recruitment with none interruptions. additionally, 
these practices also ensure consistency and compliance within the recruitment process.
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1.4 Selection

Selection is that the process of choosing the correct candidate, who is best fitted 
for a vacant position in a company. The selection of a right applicant for a vacant 
position are going to be an asset to the organization, which can be facilitating the 
organization in achieving its objectives.

Figure 1. Recruitment process

Figure 2. Selection
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1.5 Steps Involved in Recruitment and Selection

Step # 1. Temporary or Permanent Employee

The first step within the selection and recruitment process is to work out if the 
work should be filled by employing a short lived or a permanent employee. When 
an employee suddenly exits from the organization discarding a vacancy to be filled 
urgently, it’s worthwhile in most instances to search out a short lived employee to 
fill the post to permit for suitable timeframe for formal selection and recruitment 
of a permanent employee.

In other scenarios, a specific job could also be seasonal in nature and thus, 
temporary employees would be more suitable for such employment. for instance, 
retail stores usually increase the quantity of employees during the festival season 
like Deepawali, Christmas, and Eid, keeping seeable the large rush of shoppers 
during this point. Many of those employees are temporary and are laid-off after 
the season gets over.

Step # 2. Perform Job Analysis and Create Job Description

Successful employee selection depends on a transparent understanding of a job’s 
components. employment analysis is employed to spot job tasks and responsibilities. 
The tip results of job analysis is that the verbal description and specifications.

Step # 3. Determine the Recruitment Strategy

The next step involves reaching bent the intended audience with the data that a 
vacancy exists for a selected position within the company. the target here is to 
possess as many candidates as possible for the vacancy in order that the employer 
gets ample option to find the most effective candidate for the work.

Many times, people come searching for work when there’s no vacancy existing 
within the organization at that time in time. it’s a decent idea to form them top off a 
straightforward form (requiring bare minimum information) so they’ll be contacted 
when there’s a relevant opening. Such a database is extremely handy for expanding 
the applicant pool for employment vacancy within the due course.

Step # 4. Determine the Selection Tools to 
Be Used and the Sequence Thereof

There are various tools to test the skills, knowledge, and skills of the applicants. as 
an example, preliminary screening (say by using group discussions), application 
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forms/resumes, written tests, personal interviews, reference checks, letters of 
recommendations, medical check-up, etc. Some tools are better than the opposite 
in some respects. Therefore, it’s best to use a mix of them in an exceedingly 
predetermined sequence.

The questions and situations to be employed in the assorted methods deployed-
in the choice process have to be finalized beforehand keeping in sight the assorted 
attributes to be gauged within the applicant. a number of the tools just like the 
preliminary screening and application forms is also wont to eliminate a proportion 
of the applicants when the quantity of applicants is extremely large. The sequence 
of the hurdles (in the shape of selection tools) is mostly kept specified the costlier 
and time-consuming selection tools are used later within the selection process.

Step # 5. Perform a Pre-Interview Orientation

A pre-interview orientation is very supportive for the likely candidates. This 
orientation briefs them of the company profile, its activities, and future prospects. 
It allows the candidates to clear up any doubts about the job and the company by 
raising questions. It also helps in catching the interest of the potential candidates to 
apply for the job in the company.

Step # 6. Preliminary Screening

When the number of interviewees for a job is very large, preliminary screening is 
often performed to eradicate less worthy candidates. The communication skills, 
listening skills, team skills, and leadership qualities of the candidates are tested 
through group discussions. Some organizations prefer to conduct objective-type 
tests to screen out less worthy candidates.

Step # 7. Review Application Forms and Resumes

Well-drafted application forms aid in capturing the academic and employment 
history of candidates. Similarly, resumes and curriculum vitae (CV) are helpful in 
this regard. The advantage of a standard application form vis-a-vis resume is that 
it facilitates easy comparison of the profile of two or more candidates on various 
parameters—gaps in employment, too short stints with organizations in the past, 
etc.—evident in the application form provide opportunity to the selection committee 
to seek clarifications later during the personal interview stage.

 EBSCOhost - printed on 2/9/2023 7:07 AM via . All use subject to https://www.ebsco.com/terms-of-use



6

Cold Calling as a Strategic Tool to Improve the Recruitment and Selection Processes

Step # 8. Conduct Written Test

Written tests constitute the following step within the selection process. There are 
various styles of tests to live knowledge, ability, skills, aptitude, attitude, honesty, 
and personality. These are – power tests (to gauge the knowledge and analytical 
abilities), speed tests (to measure the power to perform repetitive tasks during a 
set time frame), open-book-open-web exams (in which the candidates are allowed 
access to review material and therefore the Internet), etc.

The formats of the tests can even be varied. Naturally, essay questions are 
relatively time-consuming during evaluations compared to the objective- type 
tests (multiple choices), however they supply better insights about the candidate’s 
communication skills.

Step # 9. Conduct Personal Interview

Candidates qualifying within the written test are subjected to the non-public interview. 
Personal interview provides an ideal opportunity to the choice committee to test the 
personality, knowledge, verbal communication skills, etiquettes, dressing sense, and 
talent to reply to situations impromptu. Structured interviews require the questions 
and their sequence to be determined before the interview. A structured format is 
useful in comparing the performance of two or more candidates.

Step # 10. Perform Reference Checks

It is important to perform reference checks for the candidate, if found worthy during 
the private interview stage. It provides countless insights about the character, 
educational and employment history of the applicant. The most points of the people 
to be contacted for referencing is often sought from the candidate within the appliance 
form/resume itself. Unless the candidate gives permission to undertake and do so, 
this employers should not be contacted because it’s going to unnecessarily create 
challenges of various sorts for the candidate. Reference checks is performed through 
email or by phone calls.

Step # 11. Make the Job Offer

If the reference checks lead to good feedback about the candidate, offer letters sent 
to the candidate. Otherwise, it’s customary to send a proper rejection letter. it’s not 
uncommon that some candidates don’t accept the ultimate offer of employment 
made by a corporation.

 EBSCOhost - printed on 2/9/2023 7:07 AM via . All use subject to https://www.ebsco.com/terms-of-use



7

Cold Calling as a Strategic Tool to Improve the Recruitment and Selection Processes

If no response is received from the candidate or a negative response in regards 
to the offer is received, the records of the candidate are put in archives for future 
action as per company policies. The policies of some organizations prohibit such 
an applicant from applying again for employment, while other organizations have a 
lenient and open policy whereby the candidate gets a chance to use again in future.

Step # 12. Medical Examination

A post-offer pre-employment medical (of the candidate and dependent relations) may 
be a must especially when the corporate must cover the candidate and his dependent 
family members by medical insurance. the value of such a examination is borne by 
the employer. Such tests form an integral a part of pre-employment testing.

Step # 13. Induction and Orientation

The new employees are most receptive to alter in their career time, once they are 
joining a replacement employment. Therefore, formal induction and orientation of 
the workers help them in understanding the varied facets of the organization.

2. MAKING A SUCCESSFUL COLD CALLING 
IN RECRUITMENT AND SELECTION

From a recruiter perspective the term Cold Calling generally means making telephone 
calls to those who aren’t expecting to listen to from you a couple of job. The person 
can typically be a “passive” job seeker who isn’t trying to find a replacement job or 
a contended employee who is happy to figure within the current organisation and 
isn’t searching for employment change. Making these styles of cold calls is one in 
every of the foremost difficult jobs for a recruiter, and yet one amongst the foremost 
satisfying after you hit upon the right candidate.

The process of making a successful call for recruitment can be easily summed 
up with the help of the following heads:

2.1 Prepare for Making the Calls

Think of the call as a pleasant conversation, not an confrontational one. You’ve got 
a great job to market, and remember it could be a great prospect for the right person.
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•	 Know all the little details of the job you’re marketing and be ready to sell your 
agency. Ask what’s distinctive or USP about the agency or the opportunity 
that will attract any potential candidate.

•	 Be clear on the actual obligations and accountabilities and any skills or 
training required.

•	 Talk with the signing authority; find out exactly what kind of applicant is 
perfect for the opening. Get the details.

•	 If it is difficult to find candidates, find out what has been missing from those 
offered so far. Ask the manager what he or she is looking for in a candidate 
resume. Get the specifics.

•	 Market and sell the opening to the likely candidate.

2.2 Develop a Script

This can be as simple as putting down a few key points to help you recall what to 
say, or as intricate as writing a minor story to refer to once you get the candidate on 
the phone. Use it as something to peep at as you take the call.

•	 Practice, practice, practice the script.
•	 Divide your candidates/prospects into A and B lists; let the A list include 

‘preferred candidates’ while List B include ‘acceptable candidates’; practice 
on the B list (acceptable candidates) first; the more calls you make the better 
you’ll get. With more practise Sell the opportunity with experience in List A.

•	 Check the web for data about the current organisation where the individual 
is employed. Start the call by discussing the prospect’s business, not yours.

2.3 Make the Call

•	 If the call is to a applicant found on a job board or online, you have the perfect 
introductory. You have a pretext to call them because they were presenting 
their skills on their resume.

•	 For referred candidates, don’t forget to mention that it was a referral. The 
candidate will be pleased that someone else felt they were skilled for the 
position.

•	 If you tracked the person and they are not interested in the position, politely 
ask them if they know anyone who would be a great candidate. Ask something 
like “it sounds like this isn’t right for you, who do you know that might be 
qualified.” From this point, the call is no longer cold.

•	 Smile whenever you are making the call; the smile is felt on the other end of 
the line. You only have about 20 seconds to catch the other person’s attention.

 EBSCOhost - printed on 2/9/2023 7:07 AM via . All use subject to https://www.ebsco.com/terms-of-use



9

Cold Calling as a Strategic Tool to Improve the Recruitment and Selection Processes

•	 If you reach a “gatekeeper” make them your friend. They prove to be prized 
sources of information; they can easily direct you to the right person and help 
you understand how the company functions.

•	 Stay focused on the script. Give a brief description of the designation and 
agency.

•	 Try to close with something like “What do you think?” Confirm their e-mail 
address and ask them if you should send over the job announcement for their 
review. Invite them to apply for the post.

•	 Give them the opportunity to ask more and more questions regarding the job 
and in case you are unable to answer them all, send them the details after the 
call.

•	 End the call by expressing thanks, ask for their resume with a possibility to 
keep in touch as well.

2.4 After the Call

•	 Straightaway send or e-mail information that will be needed by the candidate.
•	 Track all calls made. Know who you have spoken with and what you have 

sent to them.
•	 Stick with it; follow-up on potential candidates and keep calling.
•	 Record your information and keep files of resumes and your notes for future 

recruitment openings.

3. OBJECTIVES OF THE STUDY

The objective of the study is to find out the changing role and scope of Cold-Calling 
in recruitment and selection. Data has been primarily collected with the help of a 
questionnaire and responses were recorded from people residing in the Delhi NCR 
region.

Additionally, discussions were held with HR Mangers in various firms and 
Recruitment Agencies.

The main objectives behind this research are as follows:

1. 	 To analyze Cold Calling as a valuable tool in attracting potential clients for 
Recruitment process.

2. 	 Measure the comfort level of individuals towards sharing their professional 
information on a cold-call.
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3. 	 Find and Identify the priorities of potential clients that incites them to switch 
their current job or take up on the new opportunity and make a cold-call 
successful.

4. RESEARCH DESIGN / METHODOLOGY

The research methodology used in conducting this survey was exploratory research 
& sample size was 124 customers.

For this purpose, a questionnaire was framed consisting of 8 questions. 
Additionally, discussions were held with employees working in various companies 
and recruitment agencies.

The responses of the survey were analyzed and inferences were drawn on the 
basis of primary result. Demographic profile of respondents is shown in table 1

5. DATA ANALYSIS

The findings of the data were represented in the form of bar graph and pie charts 
for easily understanding to the large number of audiences.

In response to the first question i.e. Cold Calling can be a valuable tool in attracting 
target customers, 67.1% of the respondents replied that yes it can be a valuable tool 
while only 5.3% of the respondents denied it being a valuable tool. It highlights the 
role and importance of cold calling in attracting target clients.

The second findings about the question that a cold call before sending an email 
can be a good way to catch the customer’s interest shows that majority of 60.5% 
respondents accepted that yes it can be good way to catch the customer’s interest 
while 15.8% of the respondents denied.

Next, when asked how likely the respondents were to respond to a cold call 
regarding a job opening, more than 64% of the respondents were interested in accepting 
such call, while only a meagre 13.1% respondents denied entertaining such calls.

Table 1. Demographical details

Demographic n=148 No. of Respondents Percentage (%)

Age
20-25 120 81.1

25 and beyond 28 18.9

Profession
Student 118 79.7

Working 30 20.3
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Next, rating the skills of the caller in attracting target clients, 51.3% of the 
respondents rated them important and 28.9% respondents rated them of paramount 
importance.

Figure 3. Cold Calling can be a valuable tool in attracting target clients

Figure 4. A cold-call can be a good way to catch customer’s interest

Figure 5. Likely responses to a cold-call regarding a job opening
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While testing the comfort level of respondents in sharing their professional 
information it was observed that 82.9% of the respondents were fairly comfortable in 
sharing uch information while 17.1% respondents denied sharing such information.

Next followed whether Customers needed more proof for sharing their CVs or 
resumes and it was observed that 48.7% respondents needed more information before 
they share their resumes while 25% respondents were ready to share their CVs.

The next question deals with the perspective of the customer and what according 
to him is the order of preference while selecting a job.

Respondents were asked to rank Company Image, Handsome Salary, Job Profile 
and Job Location as per their preference and what they believe can be the most 
important factor while attracting a client for a job.

Ist Rank: For the first rank 37 respondents (i.e. 48% respondents) admitted that 
‘Company Image’ was most important while 22 respondents (i.e. 28% 

Figure 6. Rating the importance of the skills of the caller

Figure 7. Comfort level in sharing professional information on the call
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respondents) answered that ‘Handsome Salary’ was most important to attract 
a client.

IInd Rank: The second rank was dominated by ‘Handsome Salary’ with 32 respondents 
(i.e. 42% respondents) voting in its favour while 22 respondents (i.e. 28%) 
favoured ‘Job Profile’ for the second rank.

IIIrd Rank: Third rank was occupied by ‘Job Profile’ wherein 34 respondents (i.e. 
44% respondents) Voted in its favor, while a total of 25 respondents (i.e. 32% 
respondents) placed ‘Handsome Salary’ on this rank.

IVth Rank: The penultimate rank was occupied by ‘Job Location’ with 35 respondents 
(i.e. 46% respondents) finding it the least important while attracting a consumer 
for a job,

Figure 8. Sharing resumes and CVs with the caller

Figure 9. Ranking of priorities while looking for job
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Lastly, while asking if respondents believed that Recruitment Agencies have an 
extended reach to tap the best of prospects; 72.4% answered a yes, thus highlighting the 
importance and efficiency of Recruitment Agencies. While a mere 10% respondents 
denied to such expertise on the hands of such Agencies.

6. CONCLUSION

Cold Calling has been an indispensable part of marketing of numeral decades but 
even today with groundbreaking advancements in technologies, it has secured its 
rank not only in selling of goods and services but also in marketing human resources.

This report highlights that a handsome majority still believes that Cold Calling 
is an effective way to target potential clients for Job openings. It further goes to 
state that Company Image and Renumeration remain the most important factors 
that attract a candidate towards a job while Job Position and Job Location often 
take the back seat.

The report also goes to highlight the importance of Art in Marketing, since the 
skills of the caller remain essential in attracting prospects towards the openings.

Lastly, with Recruitment and Selection being an extensive and strenuous task, 
recruitment agencies have proven effective in handling such task efficiently; and 
with their extended reach they have proven their mettle in tapping and sourcing the 
best fit candidates (Wooden, M., & Harding, D.,1998).

Figure 10. Recruitment Agencies can tap the very best of prospects
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ABSTRACT

This survey presented the various ways that are utilized in the literature to include 
financial market frictions in dynamic stochastic general equilibrium (DSGE) models. 
It focuses on the fundamental issue: to what extent the Taylor rules are optimal 
when the central bank introduces the goal of financial stability. Indeed, the latest 
financial crisis shows that the vulnerability of the credit cycle is considered the main 
source for the amplification of a small transitory shock. This conclusion changed 
the instrument that drives the transmission of monetary policy through the economy 
and pushed the policymakers to include financial stability as a second objective of 
the central bank.
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Credit-Market Imperfection and Monetary Policy Within DSGE Models

INTRODUCTION

The great recession reminds us cruelly that credit frictions are a key driver of business 
cycle variation. Imbalances can construct up during apparently tranquil periods 
until a trigger leads to great and persistent wealth destructions potentially spilling 
over to the real economy. While in normal times, the banking (financial) sector can 
mitigate credit (financial) frictions, in crisis periods the banking (financial) sector’s 
vulnerability aggravates the instability. Adverse feedback loops and liquidity spirals 
lead to non-linear impacts that can lead to a credit crunch. There has been a large 
body of empirical literature target to analyze the properties of how to go about 
modeling the financial crisis in a DSGE framework.

In this chapter, we examine the hypothesis adopted by the DSGE models before the 
financial crisis and how modelers reacted to the crisis and its aftermath. Inevitably, 
models must distract from some characteristics of the real economy, raising the 
issue: which characteristics should we introduce and which characteristics should 
we eliminate to better model the individuals’ behavior? Starting from this question, 
we survey what the key characteristics of pre-financial crisis models were and why 
the introduction of these characteristics was justified. We then study how DSGE 
models extended in reaction to the subprime crisis and how central banks improved 
the monetary policy rule to better respond to financial instability. 

Models discussed in this survey suppose diverse financing restrictions. Depending 
on the underlying economic friction, financing constraints can arise in different 
forms. For instance, the financial accelerator model of Bernanke et al (1999) assumes 
that the returns on capital may be impacted by idiosyncratic shocks and that the 
posterior performance of this return is private information, which the lenders can 
observe if they pay a monitoring cost. This cost increases the lending interest rate 
and decreases the investment project. In contrast, the collateral constraint model of 
Kiyotaki and Moore (1997) assumes that the borrower cannot borrow as soon as its 
assets, which uses as collateral, covers at least the entire loan requested. Besides, 
this model assumes that the entrepreneur never goes bankrupt because the debt is a 
fraction of its wealth value. Contrary, in the context of the financial accelerator the 
entrepreneur is faced with the default of the payment since their credit can exceed 
its net value. However, until here, the payment default of the financial firms was not 
treated since in both models the bank finances only by the deposit of the households. 
Also, the impact of bank capital deterioration and the holding effect of toxic assets 
are excluded in these two models.

After being criticized following the subprime crisis, the DSGE models stand 
as incomplete models for anticipating the vulnerability of the real economy. The 
emerging literature on DSGE modeling with financial frictions since the start of the 
crisis either spells out a banking system or adds financial frictions and/or shocks to 
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establish the intermediation process between entrepreneurs and deposits. As proposed 
by (Brazdik et al. (2012), Gertler et al. (2016), Karmelavicius and Ramanauskas 
(2019)) the introduction of a banking system could help to better understand the 
transmission mechanism of different shocks and analyze if this mechanism is altered 
by the presence of a banking system. Moreover, including a banking sector permits 
DSGE models to put in evidence the different interest rates applied by the banks.

This paper focuses on two objectives: First, we aim to review the most important 
ways of including financial frictions in a DSGE model and to show the effect of 
these frictions on monetary policy conduct. Second, we target to study the different 
ways of introducing financial variables into the monetary policy to mitigate the 
aftermath of the financial crisis.

The rest of the paper is structured as follows: firstly, we will present the famous 
Pre-crisis DSGE models, which deal with credit frictions on the demand side 
framework. In the second section, we focus on the weak points of these models 
especially following the subprime crisis, and in the third section, we look at 
what has changed in these models. Section four aims to present the transmission 
mechanism of monetary policy and the different manner of modeling this policy in 
the DSGE models. Finally, we conclude with a discussion of new instructions for 
DSGE modeling.

1. PRE-CRISIS DSGE MODELS: CREDIT FRICTIONS 
ON THE DEMAND SIDE FRAMEWORK

Credit frictions (financial friction) refer to market imperfections that threaten the 
transmission of credit flows (other liquidity types) between borrowers and lenders, 
creating a gap between the cost of external and internal funds. The credit frictions 
caused generally follows the problems of adverse selection, which occurs before the 
signing of the credit contract, the problem of moral hazard, which realized after the 
signing of the contract and, the application of a high monitoring cost that allows the 
bank to distinguish between the low-risk borrowers and the high-risk borrowers1.

In this section, we will present the most important DSGE models that integrate 
the friction in the demand loan side, especially the financial accelerator and the 
collateral constraint models.

1.1 Bernanke et al. Model (1999) and Its 
Extension: Financial Accelerator Models

The first friction analyzed is the external finance premium form. This friction was 
examined by the pioneering model of Bernanke and Gertler (1989) and then developed 
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in the general equilibrium framework by Bernanke, Gertler, and Gilchrist (1999) 
co-called financial accelerator models. Bernanke et al. (1999) tried to analyze the 
optimal contractual arrangement, between borrowers and lenders in the framework 
of a problem agency, occurs in debt contracts. Specifically, they assume that the 
returns on capital may be impacted by idiosyncratic shocks and that the posterior 
performance of this return is private information, which the lenders can observe if 
they pay a monitoring cost. In equilibrium, the lending interest rate is composite 
by the risk-free rate, which reflects the opportunity cost for internal funds, and 
the external finance premium, which represents the risk that the borrower will not 
repay its debt.

The fundamental equation of Bernanke et al. model is given as follow:
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 represents the borrowers’ expected returns to capital, S is the external 
finance premium - depends negatively on the fraction of the firm’s capital investment 
that is funded by the entrepreneur’s net worth. N

t
j�+1  represents the borrower’s net 

value and Qt is the price of the capital.
The positive relationship between the external finance premium, which is a 

counter-cyclical variable, and the entrepreneur’s net worth, which is a cyclical 
variable, represents the fundamental mechanism for a financial accelerator model: 
a negative productivity shock pushes the entrepreneur to request more credit for a 
given investment. Nonetheless, since the higher leverage signifies a higher exposure 
for the lenders, therefore, they will apply a higher premium. This higher premium 
raised the lending cost which generates the drop in investment and the own net 
worth of a contractor. These second-round impacts amplify the first recession in 
the economy, and a vicious circle occurs.

The famous financial accelerator mechanism has inspired a vast literature on 
financial imperfection into the DSGE model.

Christensen and Dib (2008) analyze the effect of the financial accelerator in the 
amplification and propagation of shocks. Using the maximum likelihood test, they 
point out that a model with a financial accelerator fits better the US data. They base 
on Ireland (2003) and Bernanke et al. (1999) models with a closed economy. Distinct 
from Ireland, they use sticky prices by introduced price-setting behavior based on 
(Calvo 1983) alternative than quadratic price adjustment costs. Furthermore, unlike, 
Bernanke et al. (1999) model, they introduce capital adjustment costs and nominal 
credit contracts. These nominal contracts consider the effect of inflation on the 
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dynamics of the debt, as previously brought forward by Fisher (1933). With this 
hypothesis, the lender integrates unexpected inflation in the real debt payment. For 
instance, with unanticipated deflation, the borrower must pay a high-interest rate 
which negatively affects their net worth generating an increase in the risk premium. 
This hypothesis appears highly realistic, particularly in the US.

Benedictow and Hammersland (2020) estimate the implementation of a financial 
sub-model in a structural macro-econometric model for the Norwegian economy, 
KVARTS, partly inspired by Hammersland and Træe (2014). “KVARTS is expanded 
by a financial sub-model where aggregate credit and equity prices in Norway 
are determined simultaneously in a system characterized by a two-directional 
contemporaneous causal link, designed and estimated with the help of a new procedure 
for simultaneous structural model design (Hammersland, 2017)”.

1.2 Kiyotaki and Moore Model (1997): 
Collateral Constraint Models

Another standard approach to the accelerator financier mechanism consisted to 
integrate limit available resources. This approach emphasizes that the borrower 
cannot borrow as soon as its assets, which uses as collateral, covers at least the 
entire loan requested. In the event of investment’s bankruptcy, the lender recovered, 
automatically, these assets. Therefore, the nominal value of the collateral completes 
the amount of the loan that the borrower can get. This is the collateral constraint 
principle proposed by Kiyotaki and Moore (1997).

Kiyotaki and Moore (1997), henceforth KM, building a theoretical model in which 
durable assets such as land, serve as collateral to obtain the external resource. KM 
differentiates two types of agents: a patient agent, (the gatherer) which is a net saver, 
and an impatient agent (the farmer) which is the net borrower. The impatient agent 
is an entrepreneur who wishes to obtain the external resources from the gatherer, 
to finance his investment. The most important hypothesis of this model present in 
a collateral constraint that limits the amount of credit that the farmer could acquire 
from the gatherers.

The principal equation, the borrowing constraint equation, gives as follow:
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This equation assumes that if borrowers do not pay their credit obligations, the 
lenders can recover the borrowers’ assets by paying an equivalence transaction cost 
mEt(qtht). In this case, the maximum amount bt that a borrower can borrow is 

 EBSCOhost - printed on 2/9/2023 7:07 AM via . All use subject to https://www.ebsco.com/terms-of-use



21

Credit-Market Imperfection and Monetary Policy Within DSGE Models

determined by  mE
q h

Rt
t t

t











, in the real term. Therefore, this equation shows that the 

ability of the borrower to request a loan is impacted by the price of collateralized 
assets.

Since the loan is secure, the model demonstrates how temporary productivity 
shocks of firms provoke significant fluctuations that propagate and amplify on the 
whole economy. Consider, for instance, that the firm uses the land (which doesn`t 
depreciate) to secure his loans as well as of production. The total supply of land 
is determined. Assumes also, that this firm has a credit constraint and extremely 
levered due to past borrowing activity. Supposing that in the period t, a few firms 
suffer a negative shock to the price of land that decreases their net worth. These 
will be impacts the price of land, affecting also the activity of all constrained firms. 
This mechanism forces the firm to deeper cuts in their investment and thus, their 
output for a longer period. As we can see, the source of this persistent cut in output 
was just a temporary productivity shock, which spread through the next periods via 
the accelerator financial constraints of the firms. This mechanism will be clarified 
in the figure below.

The original model of KM has inspired several researchers to evaluate the 
quantitative relevance of collateral constraints in the amplification of exogenous 
shocks. In 2005, Iacoviello integrated the KM mechanism into a pre-crisis neo-
Keynesian general equilibrium macroeconomic model, for better adapted to the 
effective economy.

Iacoviello (2005) added two new hypotheses in the model of KM: housing stock, 
used as collateral, and nominal credit contract. The first hypothesis suggests that 
the collateral required by the borrower to obtain credit is no land but, the real estate 
stock possessed by the entrepreneurs. The second important originality introduced 

Figure 1. Collateral constraint enhancer effect in the event of a negative shock
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the effect of the price change into the credit contract. This novelty allows measuring 
the effect of inflation in the credit processes.

The basic framework of the model takes into consideration four types of agents: 
a patient household (lender), an entrepreneur (borrower), a retailer, and a Central 
Bank. The patient households and entrepreneurs consume, work, and demand real 
estate assets. In the steady-state, the patient household is the lender while, the 
entrepreneur is a borrower. The retailers operate in a monopoly environment, buy 
intermediate goods and turn it into final goods to sell it to households

Iacoviello shows that a positive demand shock has an amplifying effect through 
the housing price and the nominal credit contract. It leads to stimulate aggregate 
demand and therefore, rising consumption and asset prices.

Iacoviello’s model rapidly became a benchmark to analyze the accelerator effect 
played by housing prices in the economic cycle. A particularly interesting extension 
of this model was investigated by Iacoviello and Neri (2010) in the US house market. 
Their results confirmed the importance of the collateralized debt mechanism, as 
it extends the financial accelerator impact and propagates shocks from the real 
estate market to the US business cycle. Another recently empirical work proposed 
by (Berger et al 2017) points the consumption reactions to house price variation.

Although the financial accelerator model appears similar to the collateral constraint 
model2, there are differences between these two models, mentioned in particular 
by Brázdik and Marsal (2011), Iliopulos and Sopraseuth (2012), and Christiano, 
Eichenbaum, and Trabandt 2018). First, in the context of the financial accelerator, 
credit drying due mainly to the presence of additional costs, the external finance 
premium, which increased the interest rate while in the collateral constraint model 
the drying up of credit is caused by the limited availability of wealth. Secondly, the 
debt ratio in Bernanke and al (1999) model depends on the economic cycle, and 
therefore, it affects the evolution of the debtor interest rate, whereas in the collateral 
constraint model this rate is exogenous, which implies the uniqueness between the 
credit rate and the risk-free rate. Third, the KM model assumes that the entrepreneur 
never goes bankrupt because the debt is a fraction of its wealth value. Contrary, in 
the context of the financial accelerator the entrepreneur is faced with the default of 
the payment since their credit can exceed its net value.

In sum, due to asymmetric information characterized the credit market, the 
lenders impose collateral which is usually either the financial assets, Kiyotaki 
and Moore (1997), or a high-interest rate that covers the risk of non-payment 
Bernanke and Gertler (1989), Bernanke et al 1999, real estate properties Iacoviello 
(2005), Iacoviello and Neiri (2010). These collaterals have an accelerating effect 
on the events of negative shocks. The global financial crisis reveals that financial 
accelerator models are essential but insufficient because the hypothesis adopted by 
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these models does not allow the economist to anticipate and explain the spillover 
of the financial crisis.

2. THE SUBPRIME CRISIS REVEALS THE 
WEAK POINTS OF THE DSGE MODEL

Pre-crisis DSGE models have been criticized on three levels: first, at the expectation 
level, it did not anticipate, correctly, the growing vulnerability of the real activity 
in the United State economy. Second, at the financial friction-level, they include 
only the imperfection of borrowers and suppose the perfectly of the banking sector. 
Third, at the monetary policy level, they assume that the standard monetary policy 
is the optimal one to ensure financial stability. Here, we show the point of view of 
some economists about these failures3.

The precipitate of the financial crisis occurs in the shadow-banking system 
and the real estate sector (Irani et al., 2018). The speculative behavior of the most 
indebted shadow banking, borrowed in the short-term to invest the long-term assets, 
pushed this crisis. This behavior coincided with the rapid and successive rise in real 
estate prices, especially the housing price, in the United States: the US National 
real estate Price Index increases by a factor of approximately 2.5 between 1991 and 
2006 (Christiano et al, 2018). Furthermore, the wrong anticipations, the subprime 
market, decrease lending conditions in mortgage markets, and the flexible monetary 
policy presented as a runway that collapses the rush of the crisis.

The excessive increase in housing prices and the favorable financial condition 
prompted the shadow banks to largely investing in “mortgage-backed securities”. 
However, in mid-2006, housing prices started to fall, leading to lower asset prices 
of the shadow-banking sector. This situation presents the starting point on which 
the financial crisis is possible. The financial crisis did occur and shadow banks had 
to sell their asset-backed securities at very low prices, creating the global recession.

Against this background, the pre-crisis DSGE model failure to expect the evolution 
of housing price and then the growing vulnerability of the real activity, in the 
United State economy. This criticism is right in which the modelers, the regulators, 
and the policymakers didn’t give importance to the friction in the banking sector 
and especially, in shadow banking. “The common belief was that if a country had 
deposit insurance, bank runs were a thing of the past. The failure was to allow a 
small shadow-banking system to metastasize into a massive, poorly-regulated sector 
that was not protected by deposit insurance or lender-of-last-resort backstops”, 
Christiano et al (2018).

This conclusion leads us to present the second criticism of standard DSGE models, 
especially that they did not sufficiently discuss the financial frictions’ variables. 
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Indeed, the models treating the borrower-level friction are often based on Modigliani 
and Miller (1958) theorem with a perfect financial sector. Besides, the assumption 
of financial market efficiency means that default probabilities and risk premium 
are ignored in standard DSGE models. Under this assumption, financial institutions 
can diversify their risk without limit, without constraint and fear of contagion for 
the rest of the banks, De Walque, Pierrard, and Rouabah (2010).

Indeed, most recessions in the United State and Europe were due, mainly, to the 
disruption of the real market, such as the debt crisis. Even, the Savings and Loans 
crisis in the US in 1987 was an interned effect that did not grow into a systematic 
crisis as the great recession. Likewise, the crush of the stock market in 1987 and 
the collapse of the technology bubble in 2001 only had marginal impacts on real 
activity, Christiano et al. (2018). The multiplication of these real crises explains, 
among other things, the exclusion of an active banking sector by the modelers in 
the period before the crisis.

We turn now to the third criticism of standard DSGE models, namely that they 
assume “price stability ensures financial stability”. The consensus on the conduct 
of monetary policy, in the pre-crisis period, concludes that the central bank should 
limit its actions strictly to price stability and promotes the use of macro-prudential 
policies to react to financial stability concerns. It considers that aggressive inflation 
targeting policy is sufficient to guarantee financial stability. It’s the so-called 
“Modified Jackson Hole Consensus”, (Smets 2014).

Woodford (2012) comments on this potential issue and argues that there will be 
no significant conflict between monetary policy and financial stability objectives. 
He states that there will be tension, but this tension is similar to the conflict between 
price stability and output gap stabilization. Assenmacher and Gerlach (2010) show 
that the policy rate should not be used to fight financial imbalances, while (Fahr 
et al. 2013) investigate the performance of the inflation targeting regime altered 
by financial stability objective and they conclude that it leads to an improvement 
in macroeconomic performance. Svensson (2016) supports this idea and calls for 
monetary policy to target only macroeconomic stability. He argues that macro-
prudential policies are effective tools for targeting financial stability in most countries 
but that monetary policy is not.

Since the financial crisis, support for the “modified Jackson Hole consensus” 
has reduced (Malliaris, 2020), and there is important literature analyzing the role of 
monetary policy because of the financial imbalances, Agenor et al. (2013), Badarau 
and Bopescu (2015), Verona et al. (2017). Most of these researches develop conceptual 
contexts that had better include a financial variable in the standard Taylor rule4.

We summarize, the pre-crisis standard DSGE models failed to anticipate the 
financial crisis because they did not model an active financial firm. However, the 
imperfections of the financial sector and the holding of toxic assets by banks are 
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considered as major factors in triggering crises such as the Great Depression or 
the global financial crisis. These crises show that the financial firms are exposed 
to various risks such as capital reduction, holding of risky assets, drying up of 
liquidity, financing constraint on the interbank market, and risk of default, which 
it is the most important of all, especially in countries where the financial market 
is not too developed. In the next section, we discuss how modelers have included 
these elements and others.

3. TOWARD POST-CRISIS DSGE MODELS: CREDIT 
FRICTION ON THE SUPPLY SIDE FRAMEWORKS

As we say, the standards DSGE models analyzed the financial frictions of the firm’s 
side and considered the banking sector as a perfect actor. The target was mainly 
focused on the friction in the credit market demand. Although, the financial crisis 
has justified that also the supply credit market is subordinate to imperfections.

Figure 2a and 2b demonstrate the crucial role played by the banking sector in 
supplying credit to the real business cycle in developed (USA, France, Japan, and 
Australia) and undeveloped countries (Jordan, Lebanon, Morocco, and Tunisia). 
Since the financial crisis was principal, caused by the sudden crash of the credit 
market, then the introduction of leveraged financial institutions into DSGE models 
became a necessity. This crisis prompted modelers to study the question of how 
this crush can be formed within a DSGE model and how the central bank reacts to 
this crush. That is the goal of this section.

Figure 2a. Bank private credit to GDP in a developed country
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The introduction of a banking system could help to understand several facts in 
the credit market. It could help to better understand the transmission mechanism 
of different shocks and analyze if this mechanism is altered by the presence of a 
banking system. Moreover, including a banking sector permits DSGE models to 
put in evidence a fundamental feature of the credit market: there are very different 
interest rates due to the cost of the credit activity and the asymmetric information 
between agents. This latter pushes banks to pay high monitoring costs every time 
they provide loans or they adjust the conditions of the contract. The application of 
different interest rates can be explained also, by the risks that the bank is facing, 
especially the non-payment risk.

The initiation of the DSGE model with the active bank sector was modeled by 
Goodfriend and McCallum (2007). Using their model, the authors analyze the role 
of various interest rate and intermediation activity in monetary policy transmission. 
Moreover, based on Bernanke et al. (1999) model the authors include the active 
effect of loan and bank balance sheet channels. Loans are generated by the banking 
sector, which is constructed similarly as a standard competitive firms’ sector. They 
conclude two inverse effects. First, through the financial accelerator effect, the rise 
of the interest rate reduces the value of collateral, and thus increases the external 
finance premium. Second, through the attenuator effect, where the decrease of output 
associated with higher interest rate drops the demand for bank deposits, which in 
turn, fall the demand for loans and, thus, the external finance premium. The seminal 
model of Goodfriend and McCallum (2007) opened the way to several researchers 
that tried to assess the role of the banking sector in the real economy.

In what follows, we will present some survey on DSGE models that integrate the 
endogenous bank capital channel and the phenomenon of a bank run and mismatch 
liquidity

Figure 2b. Bank private credit to GDP for an undeveloped country
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3.1 Endogenous Bank Capital Channel

Gertler and Karadi (2011, 2013) and Cespedes et al. (2017) have merit to present 
a model where financial intermediaries face endogenously determined balance 
sheet constraints and prices are rigidity. The financial friction is introduced also 
in the model through the fact that, after collecting deposits, the banker can distract 
a fraction of assets collected from the household and declare bankruptcy, if the 
bank is not adequately profitable. This implies that the ability of a bank to attract 
deposits and to extend loans to firms is positively related to its current net worth 
and its expected future earnings. Therefore, the intermediaries’ leverage ratio facing 
an endogenous constraint. This constraint held on bank capacity to offer credit is 
playing an amplification role similar to the financial accelerator in the Bernanke et al. 
(1999) model. The model permits also for the analysis of unconventional monetary 
policy by the central bank, which acts as an intermediary by loaning funds from a 
depositor and lending them to investors.

By assembling the approaches of Gertler and Karadi (2011) and Bernanke et 
al. (1999), Rannenberg (2016) constructs a DSGE model with endogenous bank 
leverage. His model based on two main hypotheses: The first emphasizes the agency 
problem between banks and entrepreneurs generating the external finance premium 
of Bernanke et al (1999): When interest rates are small and asset prices increase, 
the higher net worth of entrepreneurs raising the collateral values softens loaning 
constraints and permits for excess credit accumulation. This approach endogenous 
the balance sheet conditions of the entrepreneur.

The second hypothesis suggests the moral hazard problem between banks and 
deposit supported by Gertler and Karadi (2011). This problem signifies that households 
will accept to make deposits if the banker default probability is low, that is if the 
final wealth expected value of the banker,V q

t
b ( ) , is higher than the portion of credit 

offered to the borrower,

λ λL q V q L q
t
e

t
b

t
e( ) ( )> ( ),[ ] 	

Contrary to Gertler and Karadi, Rannenberg supposes that banks grant credits 
to firms by purchasing equity stakes, which gives them effective ownership. The 
banker channels two types of loans. The first type is “risky inter-period loans”, 
L q
t
e ( )  to entrepreneurs who use it to purchase the capital stock at the period t + 1. 

The second type is “risk-free intra-period working capital loans”, L
t
r (q), to retailers 

who use it to pay for the labor and capital services exploited in production processes. 
The first type of loan due at the period t+1 while the second one is due at the end 
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of period t. Therefore, the moral hazard problem described below only affected 
inter-period loans. The model supposes no friction in the relationship between banks 
and retailers. Which meaning that in the “intra-period working capital loans” the 
equilibrium loan rate similar to the deposit rate.

The notable results of this seminal contribution are: In a world with only a 
monetary policy and a productivity shock, the model success to match the pro-
cyclicality and vulnerability of bank leverage checked in the real data, whereas bank 
leverage is highly countercyclical and very vulnerable in the model of Gertler and 
Karadi (2011). Moreover, their model succeeds to show the pro-cyclical effect of 
the external finance premium and the GDP better than the one found in the financial 
accelerator model of Bernanke et al. (1999).

3.2 Endogenous Bank Runs and Liquidity Mismatch

Bank runs are the main features of the financial crisis that many emerging and 
advanced countries have experienced over their history. During a run, depositors 
precipitate to withdraw their deposits because they anticipate the failure of the bank. 
The massive withdrawal of deposits will push the bank to fair sell its assets and to 
accept large losses and even to declare its bankruptcy. The phenomenon can propagate 
from one bank to another if depositors lose confidence in the whole banking system 
causing large damage in the financial system and disruption of production. The most 
common examples of these disruptions are a great depression (1930) and the great 
moderation (2008) where the run was on investment banks.

The Bank run, caused mainly by liquidity mismatch. Diamond and Dybvig 
(1983) are the first who model this phenomenon and then it was adopted by several 
authors, especially after the financial crisis, such as Gertler and Kiyotaki (2015), 
Gertler et al (2016).

Diamond and Dybvig (1983) have the merit to present a model where the economy 
could converge to bank run equilibrium through the bank liquidity mismatch, which 
causes follows the liquidity transformation function inherent in the banking sector. 
In their model, consumers are subject to consumption needs similar to liquidity 
shock that arrive randomly and generates a liquidity need. Banks investigate short 
term illiquid projects by offering deposits contracts to collect deposits and protect 
consumers against liquidity risks. The Bank is also investing in long term illiquid 
projects by providing transformation services. This function inherent to financial 
intermediation makes banks vulnerable to runs. Demand deposits contracts that 
improve risk-sharing between agents in the economy is correlated with multiple 
equilibriums, one of them is bank run. If there is a bank run, all depositors panic 
and withdraw immediately their deposits even those who are not interested in the 
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Bank’s failure. For Diamond and Dybvig (1983) the two principal solutions for this 
bank run problem are the suspension of convertibility and demand deposit insurance.

Unlike to classic bank run model of Diamond and Dybvig (1983), Gertler et al. 
(2016) suppose that there are various forms to ensure payment on past short term 
debt. The economy in this model is populated by three economic agents: households, 
retail banks, and wholesale banks (Mierau and Mink, 2018). Households consume 
and save in the form of direct capital detentions and bank deposits. The retail and 
wholesale banks are identical except for their capacity to manage capital at the 
margin; wholesale banks support a zero marginal cost, whereas retail banks face a 
positive cost (but it is less than households’ cost). Both forms of the bank can directly 
access the capital market and can supply funding from households and other banks.

The assumption of bank run introduces in this model when the wholesale bank 
cannot be capable to reimburse its interbank debts. That is if the leverage of wholesale 
banks is important (and thus the resale value of capital is low), the interbank 
borrowing rate is high and the global productivity is low. If the equilibrium reaches 
such a situation, the liquidity portfolio of wholesale bank is effectively deteriorated 
and hence, can be absorbed by economic agents or retail bank, which are both not 
efficient at administering capital, Brunnermeier and Sannikov (2014). The wholesale 
sector so has to reconstruct itself slowly so that new banks come into the market.

The financial accelerator mechanism is introduced here through the important 
role represented by the wholesale sector. Leverage worse the impact of the decrease 
in global productivity on bankers’ net worth, generating in a raising of credit spread 
which tightens the financial constraints. As a result, wholesale sectors sell off credits, 
which leads to the decline of asset values and, thus bank net worth. The stronger 
wholesale bank leverage is, the higher this feedback typically is, pushing large-scale 
liquidations of their assets and decreasing their request for interbank loans. As a 
consequence of this fire sale, retail bankers rise their asset purchasing and absorb, 
with privet agent, the capital that the wholesale banks sell in the market. However, 
as retail banks and private agents are low efficient in intermediation, so the fire sale 
is pricey. This will increase the cost of bank credit to nonfinancial borrowers and 
worse the decrease of aggregate output, (Duncan and Nolan 2018).

Gertler et al. (2016) present a new way to develop the classic DSGE framework by 
incorporating credit intermediation and bank run phenomenon. However, the policy 
implications of these models are as yet provisional. On the one hand, it remains the 
case that the major lever of banks in these models does not have their own funds, in 
real, regulators may adapt to address the soundness of the intermediation sector. On 
the other hand, the moral hazard problem occurs by the banking support operations 
are difficult to evaluate. An instance, (Gertler, et al. 2016) suggest the huge costs 
held the economy if the wholesale banks liquidate their assets, which is particularly 
very pricey in the event of a bank run.
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4. MONETARY POLICY AND DSGE MODELS

4.1 Transmission Channel of Monetary Policy

The target of this section is to understand the instrument that drives the transmission 
of monetary policy through the economy. Research in this field has suggested a 
diversity of transmission channels each of which informs a particular category of 
economic agents’ reactions followed by a monetary policy impulse. For more details 
see, for instance, (Mishkin 1995), (Ehrmann and Worms 2004), (Boivin, Kiley, and 
Mishkin 2010) and (Miroljub and Milica, 2019).

In a more particular way, the literature deals with two groups of monetary policy 
transmission channels depending on whether the financial system is considered a 
veil or not. As suggested by Ehrmann and Worms (2004) Boivin et al. (2010) these 
two channels can be categorized into neoclassical and non-neoclassical channels. 
Neoclassical channels transmit the monetary policy impulse assuming efficient 
financial markets that is the financial system is represented as a perfect agent. Among 
these channels, we find real and nominal interest rate channels, asset price channels, 
and exchange rate channels, which are analyzed by the majority of standard DSGE 
models. In contrast, non-neoclassical channels .put the importance of imperfections 
on the financial market. These channels work through the firm’ balance sheet 
positions, bank-based channels (the bank lending channel and capital channel), 
and risk-taking channel. Given this chapter’s focus on credit market imperfection, 
the discussion is especially interesting on the non-neoclassical channel with a brief 
overview of the neoclassical channel.

As a starting point, fig. 3 highlight the artificial representation of monetary 
policy transmission. The figure draws the types of monetary policy channels from 
the left to the real and financial sphere on the right5. Initially, from a theoretical and 
empirical perspective, a monetary policy action provokes variation in the money 
market interest rate and/or inflation anticipations. On the one hand, the Fisher 
equation confirms that the inflation anticipations present an important factor in 
monetary policy transmission, in particular through their impact on real interest 
rates, Ehrmann, and Worms (2004). On the other hand, most channels show the 
relevance of controlling a nominal interest rate or the money supply in different 
ways. Accordingly, the effect of the monetary policy adopted on the money market 
represents the beginning point of several neoclassical channels, Boivin et al. (2010). 
In contrast, the evolution of companies’ and banks’ financial position because of 
monetary policy actions is primordial for understanding the non-neoclassical channel.

As is stressed in the below figure, the Neoclassical channels support the fact 
of financial market frictionless so, they associate the variation of money market 
interest rates and inflation anticipations to aggregate demand factors as well as price 
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and wage stickiness. On the contrary, the non-neoclassical channels introduce an 
intermediate step to emphasize the effect of financial market imperfection in the 
monetary policy action and economic stability. As tracing in the figure the balance 
sheet firm’s channel mainly affects the credit demand, while both the bank balance 
sheet and the risk-taking channels work through credit supply.

4.1.1 Neoclassical Channels

The real interest rate channel is one of the most knows for monetary policy transmission. 
With the assumption of prices and wage rigidity, this channel involves the impact 
of interest rates variation on the capital ‘cost and hence on business and household 
investment spending. In particular, a restrictive monetary policy (a rise in the 
interest rate) often increases the cost of capital leads to reduce investment spending 
and aggregate output. Since the relative price between saving and consumption 
depends on the variation of real interest rate, thus, restrictive monetary policy in 
the form of higher short-term interest rates will draw future consumption through 
the intertemporal substitution effects, and thus results in the drop of real economic 
activity. This channel occurs also with a nominal interest rate at a floor of zero when 
the money supply grows, the anticipated inflation raises and thereby lowers the real 
interest rate. This channel is an essential element of the Monetarist framework of 
why the United States economy didn’t suffer in a liquidity trap during the Great 
Recession and why lower interest rate could obviate a sharp decrease in output 
during this period, Mishkin (1996)

Figure 3. Monetary policy transmission in financial friction Market
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The investment provides, also, a mechanism in which monetary policy can 
impact economic activity through asset price channels. Tobin (1969) measures q as 
the ratio of the stock market value of a firm to the replacement cost of the physical 
capital that is possessed by that firm. He stressed that an increase in the short‐term 
nominal interest rate makes bonds “more attractive” compared to equities; hence, 
a restrictive monetary policy leads to a devaluation of equity prices will fall q. 
With a lower value of q, each firm must issue more new shares of stock to finance 
any new investment project; in this sense, investment becomes pricier for the firm. 
Overall, all the companies that made investments that are marginally profitable 
before the monetary tightening go unfunded after the drop of q, causing output and 
employment to fall, as well.

In the open economies framework, the real effects of the short‐term interest 
rate variation accrued by the exchange rate channel. The exchange rate channel 
operates in the context of the real interest rate channel: indeed, lowers real interest 
rates lead to a decrease in the domestic assets return to foreign assets ratio, which 
causes the depreciation of the domestic currency and arises the net exports. This 
arises add directly to aggregate demand. Therefore, the exchange rate channel plays 
an important role in how the variation of interest rate affects real economic activity.

4.1.2 Non-Neoclassical Channels

As we noted above, the non-neoclassical transmission mechanisms occur with market 
imperfections. Such channels can deal through imperfections in private markets (such 
as asymmetric information) or market fragmentation that creates barriers to perfect 
financial markets performance. In general, these non-neoclassical transmission 
mechanisms are given the name “credit view” since they involve frictions in credit 
markets. There are two canonic non-neoclassical channels that we discuss here: the 
firm’s balance-sheet channels (affecting both firms and households) and the bank’s 
balance sheet channel (affecting lending and bank capital).

The firm’s balance sheet channel is one of the most known in the framework 
of the standard DSGE model. In the context of asymmetric information problems, 
lower net worth means that the agent has less collateral, which increasing the 
adverse selection problem and then boost risk-taking. As a result, lenders will be 
more reluctant to supply loans either by reducing the quantity of lent or demanding 
a higher interest rate. In both cases, external financing will be more expensive than 
internal financing. The Firm’s balance sheet channel arises from this principle. 

There are several ways in which the firm’s balance sheet channel is affected by 
monetary policy. The first way is through the asset price: restrictive monetary policy 
causes a decrease of the asset price value, particularly equity prices, which declines the 
net worth of firms which worsens the adverse selection and moral hazard problems. 
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This mechanism lower loans and down aggregate production, Kiyotaki and Moore 
1997. Another way that monetary policy can impact firms’ balance sheets is through 
cash flow: a restrictive monetary policy rise lending interest rate, as well as firms’ 
financial charge, thus declining cash flow. However, decreasing cash flow tends to 
be linked to less collateral. Since this mechanism has further feedback effects over 
subsequent periods, this amplification and propagation process through balance sheets 
has been termed ‘financial accelerator’, Bernanke et al. 1999. Several economists 
include the impact of monetary policy on the firms’ balance sheet channel, in the 
context of credit frictions, like (Carlstrom, Fuerst, and Paustian 2009), Cúrdia and 
Woodford (2010), Badarau and Popescu (2015).

Other than firms, this balance sheet channels impact households through real 
estate prices. Since the real estate serves as a guarantee, so any increase in these 
goods leads to improve both the quantity and terms of credit available to these 
households. Similarly, central bank policies can affect the household balance 
sheet channel through real estate prices: a higher interest rate leads can reduce real 
estate prices, thereby tightening credit supply conditions and reducing aggregate 
demand,(Iacoviello and Minetti, 2008).

Next, turn to channels where the banks play a specific role in the transmission 
process. There are two types of bank-based transmission channels: The bank lending 
channel and capital channel the main assumption of these two channels is that the 
banks cannot substitute his deposits with other forms of financial assets.

Let’s start with the traditional bank lending channel, where banks have an 
exceptional role in the financial system because they are appropriate to solve 
asymmetric information problems in financial markets. Thanks to banks’ special 
role, some borrowers cannot access credit markets except, they borrow from banks. 
As long as there is no perfect applicability of retail bank deposits with other financial 
sources. Expansionary monetary policy, which rise bank reserves and bank deposits, 
increases the loans that will cause investment and consumer spending to grow.

The theory of bank lending channel highlights that monetary policy has a greater 
impact on smaller firms, which are more dependent on bank loans than it has on 
large firms, which can provide direct financing through stock and bond markets (and 
not only through banks). Although this channel was supported by several empirical 
research, (e.g., Gertler and Gilchrist, 1998, Kashyap and Stein, 1995, Peek and 
Rosengren, 1995b, 1997), but, it is strongly criticized after. Particularly, at the level 
of assumption that banks cannot easily accommodate a shortfall in bank deposits by 
other liquid funding options. Forth more the critics also relate to the balance sheet 
structure, which can be further disaggregated to recount to other aspects such as 
bank liquidity, bank assets, or bank capital, Boivin et al. (2010). 

In the context of the bank-based channel, we can talk about the bank capital 
channel which occupies a crucial place, especially, after the financial crisis of 
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2007. In this channel, the bank balance sheet structure has a significant impact on 
lending’s condition.

In a period of financial stress, the shortage of bank capital can reduce the credit 
supply: since external financing for banks can be expensive, thus the most cost-
effective way for banks to increase their capital to asset ratio is to reduce their asset 
base by cutting back on lending. This “deleveraging process” means that bank-
dependent borrowers are now no longer capable to obtain credit and so they will cut 
back their spending and aggregate demand will drop, Peek and Rosengren (2010). 
Furthermore, lower capital to asset ratio increases the bank’s financing-cost because 
it perceives very risky from its depositors, Richelany, and Sette (2016).

The monetary policy can affect bank balance sheets in two ways. First, shallow 
short-term interest rates tend to grow net interest margins and so lead to increase bank 
profits which results in an improvement in bank balance sheets over time. Second, 
expansionary monetary policy can raise asset prices and lead to instant improvements 
in bank capital. Thus, expansionary monetary policy boosts bank capital, loaning, 
and hence aggregate demand by permitting bank-dependent borrowers to invest 
more, Boivin et al. (2010).

Finally, the risk-taking channel has occurred importance since the global financial 
crisis. This channel shows the impacts of monetary policy on the quality of bank 
credit and risks taking by agents, (Borio et Zhu 2012). This channel is based usually 
on expansionary monetary policy to discern the effects of lower long-term interest 
rates on the bank’s behavior. According to this channel, expansionary monetary 
policy can increase the risk-taking of agents, especially, banks. Much research shows 
that maintain a lower interest rate in the run-up to the crisis, leads to an asset price 
boom, stimulating banks to amplify their risk-taking (Borio and Zhu, 2012, Adrian 
and Shin, 2009, and Taylor, 2009).

The theory offers ambiguous predictions on the links between the real interest rate 
and bank risk-taking. The neoclassical risk-taking channel shows that a restrictive 
monetary policy leads to reduce risk-taking. A greater interest rate on safe assets causes 
a reallocation of toxic assets towards safe securities, thus reducing the riskiness of 
the overall portfolio. Contrary, the non-neoclassical risk-taking channel anticipates a 
positive relationship between long term interest rates and bank risk-taking. In these 
models, the asymmetric information between banks and their borrowers impedes 
depositors to measure risk at the margin. Overall, the risk-taking channel arises to 
be a fertile framework for future research.

4.2 Modeling Monetary Policy in DSGE Models

The microfinance arises with two macroeconomic models, RBC (Real Business- 
Cycle Theory) and DSGE models. RBC-models suppose that prices and wages are 
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entirely flexible and can then optimally adjust each period. The monetary policy 
has no impact on these models, but their results were exploited as a reference case 
in some issues. However, the economic works show that monetary policy has real 
effects if we introduce the nominal rigidities. Suppose, for instance, that prices are 
fully flexible, companies can usually fix their prices as a function of the mark-up 
over marginal costs.

Within the DSGE models, there are several manners to model nominal rigidities. 
Romer (2012) explains seven approaches and shows that these can have quite 
separate implications for price-adjustment. One of the very popular approaches is 
the Calvo-price setting. The Calvo model is based on the Poisson process in which 
the opportunities to change prices depending on the time. Since only a part of the 
firms can reset their prices each period, there is only a progressive adjustment to 
nominal shocks which signifies that modification in nominal variables has real effects.

The introduction of nominal rigidities in DSGE models proves the impact of 
monetary policy on the real economy. This impact arise several questions especially; 
how the policymaker reacted to the crisis and its aftermath? How the monetary 
authority should formulate and implement its policy decisions to best foster ultimate 
policy objectives such as price stability and full employment over time? (Orphanides 
and Williams 2007)

These questions have permitted the New Neoclassical Synthesis to draw some 
major hypotheses about the role of the monetary policy. First, monetary policy can 
have a long-lasting impact on the real economy due to the price adjustment, which 
rejects the money neutrality hypotheses of the Real business cycle theory. Second, an 
important improvement in welfare could be gained through the removal of inflation, 
which should eliminate relative price distortions and transaction costs. Third, a little 
trade-off between inflation and output is feasible even in the short run. Fourth, this 
theory was capable to analyze some evidence about best practices in the conduct 
of monetary policy, particularly, the role of credibility and commitment to simple 
and transparent rules.

There are various ways to introduce monetary policy rules in a dynamic stochastic 
general equilibrium model: The rules will depend on the introduced objectives and 
the data upon which they are estimated. The most known monetary policy rule in 
the literature is the Taylor-rule, as was estimated by Taylor him in 1993.

In his seminal article (Taylor 1993), Taylor model the behavior of the Fed during 
the period 1987-1992 in the form of a simple equation associating the nominal 
interest rate to a very small number of macroeconomic variables, namely inflation 
and output-gap. The Taylor rule has generally taken the following form:

i i y y
t t y t t
= + −( )+ −( )−φ π φπ 0 02

1
. ,	
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where 𝜋t is the current inflation and y y
t t

p−( )  is the output-gap. Taylor rule implicitly 

supposes that the FED is targeting an inflation rate of 2% and that the FED react 
more strongly to the deviation of inflation from the target than the output-gap, 
φ φπ > y

. This equation, which, at first, had a normative vocation, has quickly 
become a benchmark for all theoretical and empirical work analyzing the behavior 
of Central Banks.

The main goal of policymakers, before the financial crisis, was to stabilize the 
fundamental macroeconomic variables, which are the inflation and the output gap, 
through the application of the standard Taylor rule. Nevertheless, when financial 
intermediation added to the standard DSGE models, interest rate spreads can also 
affect loan supply through credit market frictions, such as asymmetric information 
between borrowers and lenders that gives rise to an external finance premium, 
Bernanke et al (1999) model. To account for these frictions, several variables were 
added to the standard Taylor rule, especially after the subprime crisis.

The prevailing indicators include the interest rate spreads of Curdia and Woodford 
(2010), (Gilchrist et Zakrajšek 2011), credit over GDP (Schularick et Taylor 2012) 
(Drehmann et al. 2010), the credit growth of Agenor et al. (2013) and Badarau and 
Popescu (2015), assets price and credit growth by (Gambacorta et Signoretti (2013). 
All these authors support the idea of introducing the financial indicator into the 
central bank’s reaction function to weaken the fluctuation of macroeconomic and 
financial fundamentals. Drehmann et al. (2010) introduce several other variables 
and show that the credit to GDP ratio is the best one for forecasting crises. Likewise, 
Verona, et al (2017) consider several financial indicators such, bond spread, loan 
spread, total credit and find that the augmented Taylor rule that introduces these 
indicators is better than the standard one in the financial friction time.

Brazdik et al. (2012) point out that the potential gains occurring from introducing 
financial frictions in central banks’ prediction models can be large. The extension of 
the models used by central banks to introduce financial frictions helps to improve 
the fit of these models and our understanding of the historical evolution of economic 
variablesExtended models also strengthen anticipation capability and thus improve 
the conduct of monetary policy.

Once the model is specified through its hypothesis, an optimal monetary policy 
rule can be determined based on welfare effects. These optimal rules are determined 
in two steps. The first step is that there is a welfare loss function. In the pre-crisis 
DSGE model, the loss function includes the variance of the output and inflation 
that the monetary authority desires to minimize. While in the post-crisis DSGE 
model, the loss function adds the variance of financial variables, to the traditional 
variable’s variance. In the second step, the “optimal” monetary rule is determined 
by evaluating which coefficients for the indicator minimize the loss. For example, 
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(Cogley et al. 2011) analyze the optimal monetary policy rules for the Smets and 
Wouters (2007) and Bernanke et al. (1999) models. They find that the optimal rule, 
in Bernanke et al model, is a Taylor rule that reacts strongly to inflation with a low- 
interest rate smoothing and output gap indicator.

Benchimol and Fourçans (2019), aim to determine the optimal Taylor rule, in 
line with the economic conjuncture of the US economy, using several loss function 
measures. In their analysis, twelve monetary policy rules were exploited and the 
optimality of these rules was tested via a general monetary authority loss function. 
This function includes the variance of the output gap, the variance of the nominal 
interest rate, and the wage inflation variance. they Bayesian estimation indicates 
that the various central bank rules, be they the nominal GDP level target or Taylor 
rule, are more adequate to reach the central bank’s objectives whatever the economic 
conjuncture (growth, crisis, recovery).

CONCLUSION

The literature on financial frictions remains a dynamic and important area of research. 
There has been a great treat of progress since the financial crisis in understanding 
the features of both the crisis and its aftermath, as well as in how modeling crises 
in a DSGE framework (Claus and Krippner, 2019).

In this paper, we have presented various ways, which are utilized in the literature 
to include financial market frictions into DGSE models. Pre-crisis dynamic 
models focused primarily on the friction in the demand loan side. In this context, 
two principal models arise; the Financial accelerator and the collateral constraint 
models. The financial accelerator literature concentrates on the external finance 
premium (which decreases the business cycle dynamics) to demonstrate how an 
inter-temporal shock can quickly be transmitted into a prolonged period of down 
economic growth. In the context of the collateral constraint models, there isn’t an 
endogenously fixed financial premium but instead, the borrower cannot borrow as 
soon as its assets, which uses as collateral, covers at least the entire loan requested. 
In the event of investment’s bankruptcy, the lender recovered, automatically, these 
assets. Therefore, the nominal value of the collateral completes the amount of the 
loan that the borrower can get.

Also, we have focused on the phenomenon of a bank run and Mismatch liquidity 
of Gertler et al. (2016) in which during a run, depositors precipitate to withdraw 
their deposits because they anticipate the bank to fail. The massive withdrawal of 
deposits will push the bank to fair sell its assets and to accept large losses and even 
to declare its bankruptcy. The phenomenon can propagate from one bank to another 
if depositors lose confidence in the whole banking system causing large damage 
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in the financial system and disruption of production. Ultimately, we focus on the 
fundamental issue; to what extent the Taylor rules are optimal when the central bank 
introduces the goal of financial stability.
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ENDNOTES

1 	 As we are concentrated on the way to introduce credit friction into DSGE 
models, we ignored the definition of friction forms. For a better understanding 
of these forms, we promote the reader to see Handel et al. (2018), Dong (2019).

2 	 Both models highlight the balance sheet channel. Both models analyze friction 
on the demand credit side and assume then, passive role of the banking sector. 
Households in these models cannot receive their deposits until the next period, 
which eliminates bankruptcy bank.

3 	 Money neutrality, the unicity of the interest rate, the passive role played by the 
government, the basic estimation method, are not critical in this chapter. For 
more literature, on pre-crisis DSGE models see Emmanuel (2010), Modigliani 
and Miller (1958), Anton Korinek (2015), Sergi (2015), and Stiglitz (2017).

4 	 See section 4.2 for more literature on the introduction of financial variables 
into monetary policy.

5 	 Our goal of this paper is not to explain the friction that occurs between monetary 
policy instruments and operating targets, for example, the Federal Fund rate, 
but we discuss rather the frictions that happen subsequently as indicated by the 
arrows. So, the analysis of monetary policy transmission channels onsets after 
the monetary policy action has touched the Federal Fund rate and inflation 
anticipations. 
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ABSTRACT

A real-life case study presented in this chapter reports on how organizational network 
analysis approach was used in a medium-sized Italian company with circa 100 
employees to examine how the company employees were connected by shared values 
at work, what these values are, and whether and how their value connectedness 
impacted the quality of their collaboration. The findings indicate that there was a 
positive correlation between shared work values and work collaboration, present 
benchmarks for network parameters, as well as propose macro-categories of work 
values. To the best of the authors’ knowledge, this is the first study to use the network-
analysis approach to explore shared values and employee collaboration at work. 
The chapter should be of substantial interest not only to academic scholars but also 
to organizational leaders and HR practitioners.
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INTRODUCTION

Collaboration at work is typically described as an interaction among employees within 
and across teams, organizations and sectors to achieve a shared goal (Bedwell et al., 
2012). Although it helps organizations to be creative and flexible, and thus increase 
competitive advantage, collaboration often does not come naturally to employees. The 
culture of competition which prevailed in organizations for many decades is often 
seen as one likely cause of this phenomenon (Kelly & Schaefer, 2014). Organizations 
seek to break-up of organizational silos and to increase collaboration among their 
employees by introducing cutting-edge technologies (e.g. Slack). However, to be 
effective and sustainable, collaboration needs to be embedded in an organizational 
culture (Kelly & Schaefer, 2014), which includes, among other factors, values that 
guide the behavior of members of the organization (The Business Dictionary, 2018). 
This implies that values can be the key to understanding how people collaborate 
at work.

Values provide a bonding mechanism between people, set the tone for the 
environment, and produce a culture that facilitates work toward common goals 
(Meglino et al., 1989). Previous research has demonstrated that when employees 
are similar in terms of their values, these values result in congruent interpretations 
and compatible perceptions regarding tasks and environments (Cannon-Bowers & 
Salas, 2001). However, there needs to be more work to investigate specifically the 
association between work values and employee work behavior or work outcomes 
including, for example, collaboration at work (Mazzocchi, 2008). Indeed, few of 
the existing studies that have looked at the values employees share, and their work 
behavior or outcomes, has taken into consideration that in the workplace personnel 
interact not only with their line managers or direct co-workers but with a range 
of different people employed by the company (e.g. Kristof-Brown et al., 2005). 
Especially, considering that these may work in different departments or at diverse 
geographical locations. This limitation in the current published literature was meant 
to be addressed in a real-life single case, in which a medium-sized Italian company 
examined how its employees were connected by shared values at work, what these 
values were, and whether and how this value-connectedness impacted the quality of 
their collaboration. To the best of our knowledge this is the first study to use network-
analysis approach to explore shared values and employee collaboration at work.
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LITERATURE REVIEW

Social Network Perspective

The ‘social network perspective’ is concerned with the structure and patterning of 
actual relationships (including informal networks) between different actors, be they 
individuals, groups, organizations or enterprises (Tichy et al., 1979). It first emerged 
nearly a century ago, independently, in psychology and in cultural anthropology 
(Cross et al., 2002). In the last few decades, interest in this perspective has led 
to a substantial body of research focusing on both intra- and inter-organizational 
networks (Ahuja, 2000). For example, a quick search for ‘social network analysis’ 
keyword in the Scopus international literature database generated more than 12,000 
returns. 85% of these were published since 2010. This is not a surprise, as the use 
of this approach in Human Resource (HR) management research is being actively 
promoted (Cross et al., 2013). Moreover, this perspective has generated significant 
interest among practitioners (Tursunbayeva et al., 2018). For instance, ‘organizational 
network analysis’ (the term commonly used in organizations for referring to the 
analysis of intra-organizational networks) has been named as one of the People 
Analytics crucial areas to pay attention to in 2018 (Deloitte, 2018). Indeed, it is one 
of the People Analytics approaches organizational leaders would like to learn more 
about (Green, 2018). This interest has been triggered by recent developments of 
graph theory that have enabled the visualization of more complex relationships, and 
consequent developments in the HR technology, as represented by organizational 
network analysis technology vendors such as Trustshare or Polinode.

Research on inter-organizational networks looks at the relationships between 
organizations, while research on intra-organizational networks views employees 
as entities embedded in social networks within organizations (Totterdell et al., 
2004). Previous studies on intra-organizational networks of employees and their 
structures have investigated how employees’ feelings depend on the network of 
people with whom they work, as well as shed light on such organizational outcomes 
as employees’ innovation behavior, influence or performance (e.g. Totterdell et 
al., 2004). However, current research on intra-organizational networks still has 
not provided an understanding of how employees are connected with shared work 
values and how these affect their work collaboration. Thus there is a myriad of 
studies investigating and promoting the value of collaboration at work, but very few 
studies that focus on the role that work values have in employees’ collaboration at 
work (RQ1). As a result, organizations are guided more by vision than evidence in 
their organizational development projects and human resource strategies focused 
on work values and work collaboration.
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Work Values, Their Types, and Employee Behavior/Outcomes

Values have a noticeable place in scholarly literature and are studied at diverse 
levels. The analysis of values started from the individual level, but since then has 
expanded to include collective and organizational levels (Fitzgerald & Desjardins, 
2004), where they are reported to have an influence on organizational marketing, 
structure (Kabanoff et al., 1995), identity, and strategy (Bansal, 2003).

Work values can inform modes of conduct, communication and decision-making 
of employees within an organization (Simmerly, 1987). When employees are similar 
in terms of their values, those shared values can result in agreeable interpretations 
and compatible perceptions about tasks and environments (Cannon-Bowers & Salas, 
2001). In other words, members’ shared values enable well-matched interpretations 
of the context, which foster high-level performance.

There have been several attempts to explore how employees are connected by 
work values. For example, back in the 1990s McDonald and Gandz conducted a 
study involving 45 management consultants and senior managers to understand 
shared values for a modern organization. In 2012 Bradshaw concluded that for the 
company to be successful employees’ individual values and work values need to 
be aligned, while Meglino and colleagues (1989) found that an alignment between 
organizational, departmental, and employee values can have a positive influence 
on employee satisfaction, commitment, and perception of feeling involved in an 
organization’s decision-making process (Kautish, 2008; Kautish & Thapliyal, 2012). 
However, the association of work values and employee outcomes is mostly neglected 
in the published literature (Mazzocchi, 2008). This is a limitation we hoped to 
address in the present study. Specifically, we aimed to investigate the work values 
employees share and their relation to employees’ work collaboration (RQ1.1&1.2).

Scholars have invested in studying the dimensions of work values reporting that 
these can vary between two (e.g. Gahan & Abeysekera, 2009) and 15 categories 
(Warr, 2008). However, despite this scholarly attention to work values, organizational 
statements about values such as teamwork, a commitment to quality, or ethics do 
not provide clear guidelines regarding employee conduct (Fitzgerald & Desjardins, 
2004). Moreover, little is still known about how work values are created, except 
where existing work codes are used to create work values (Ueda & Ohzono, 2012). 
However, this approach to values creation has been identified as not suitable for all 
job categories, because work codes can vary for jobs, as in the case of the American 
Nurses Association’s Code of Conduct (Dempsey, 2009) or the Protestant Ethic of 
the employees (Kidron, 1978). Therefore here we applied an intra-organizational 
network approach to understand the work values employees believe they have 
and share with others, as well as whether these can be understood in terms of the 
categories hitherto employed by those who have theorized work values. (RQ1.3). The 
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results of this analysis have the potential to shed light also on whether and how intra-
organizational network analysis can be deployed in the process of values creation.

METHODOLOGY

The relationship between shared work values and work collaboration was examined 
in this study in the following stages. First, we identified employees who share work 
values (RQ1.1), paying attention also to what these values are (RQ1.3). Secondly, we 
identified employees collaborating on work-related matters and looked at whether 
and how employees’ shared work values impacted their collaboration (RQ1.2).

A mixed-method case study approach was employed because it “works particularly 
well for case study research [where]… qualitative data can be quantitized or 
quantitative data can be qualitized to extract meaning from the data sets that might 
otherwise be hidden” (Kitchenham, 2010).

Research Setting

The Case Company is a medium-sized Italian product- and service-oriented company 
with 14 international branches. The Company belongs to a larger family group that 
is the second largest in Italy in their specific sector. Most of the company staff have 
the same academic specialization, and/or quantitative scientific background.

The Case Company was selected for several reasons. First, although it had a clearly 
defined mission and statement, the Company was revisiting its work values. Second, 
because all three authors collaborated with the Company to some extent, while some 
of them were directly involved in the values creation process. As such, research 
findings were triangulated with authors’ primary observations (Kitchenham, 2010).

Data Collection and Analysis

Among diverse approaches to the collection of network data, including passive (e.g. 
surveys) and active (e.g. employee emails or their calendar activity) data sources 
(Green, 2018), following the tactic adopted by Cross and colleagues (2002), the 
data for this study derived from a survey questionnaire created in ONASurveys 
(identified by Cohen and Nair (2017) as a useful tool for social network analysis). 
The survey questions (see Appendix A) were inspired by the webinars organized 
by Connected Commons community led by ONA guru Professor Rob Cross (2017).

The survey was circulated to all Company employees (n=100) located both in 
Italy and in international branches (87% of employees completed the survey). The 
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survey started with generic demographic questions comprising employees’ tenure, 
hierarchical position, and division, and aimed to investigate:

•	 Employees’ work values network, considering also what these values were. 
In addition to determining diverse work values network parameters (see 
Appendix B) we calculated also a ‘shared value score’, which is the number 
of employees mentioning that they shared work values with each other 
respondent. No predefined set of values was used, so the respondents could 
input their own terms in the questionnaire. These were then ‘open-coded’ 
(Glaser & Strauss, 1967), and grouped into emerging categories.

•	 Employees’ collaboration on work-related matters was estimated with a 
created ‘work collaboration score’. This was based on how many people any 
given employee was found to collaborate with, combined with the quality 
of this collaboration as assessed by the respondents on a scale of 0 to 5. 
The relationship between work collaboration and shared values was also 
inspected, specifically regarding whether employees who had common work 
values were more likely to cooperate at work. Thus each identified work 
relationship (with a score from 0 to 5) was matched with the appropriate 
values relationship between the same pair of employees. The model was 
estimated with R analysis software. The values relations were rescaled from 
0 (no relation) to 5 (when both employees believed they shared values), with 
2.5 representing a situation in which only one of the pair believed they both 
shared values. The same analysis was conducted for employees working in the 
same division as for employees working in different divisions. Furthermore, 
diverse work network parameters were also calculated.

The Open Graph Viz Platform-Gephi program was used to visualize the 
relationship data.

RESULTS

Work Values Network (RQ1.1)

595 shared work values relationships emerged from the analysis, with the average 
shared values score being 5.95 (min=0; max=29; STD=6.27). As such on average 
respondents believed that they shared one or more reported values with 6 other 
colleagues. 5 clusters emerged in the values network (Figure 1), indicating groups 
of employees that tend to share more work values amongst themselves than with 
employees outside of their clusters. The network diameter is 6, and the average 
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path length is 2.5. The most central node in the values network is the Company 
CEO. The other biggest work values influencers came from different divisions and 
positions, and with the length of time they had worked for the Company varied. 
However, the majority of employees with the highest values relationships were all 
located in the Head Office.

Work Collaboration Network (RQ1.2)

723 work relationships were identified in the Company, with an average work 
collaboration score being 18.835 (min=0; max=128.5; STD=21.5). An average work 
collaboration is 2.5. As such on average each survey respondent collaborated with 
and helped improve the performance of 7.5 other employees. 4 clusters emerged in 
the work network (see Figure 1). The network diameter is 4 with an average path 
length of 2.2. The most central node is Head of IT. Other work influencers belonged 
to diverse divisions, had varying hierarchical positions, and their seniority of 
service varied, although the majority of employees with the highest scores for work 
relationships were all located in the Head Office. Level of collaboration is 9.4% (of 
100% possible). The analysis also demonstrated that 69% of all work collaborations 
in the Company occurs between individuals from different departments.

Work Collaboration and Values Relationship (RQ1.1 & RQ1.2)

The correlation between shared values and work collaboration equaled to 0.32. This 
demonstrates a potential for a positive relationship between these two categories. 
A further regression analysis helped to produce the following model: Work_
relation=2.19+0.2*values_relation. This means that if two employees both believe 

Figure 1. Work values and work collaborations networks visualization
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they share one or more common values the strength of their work relation will be 
1 point higher than if the contrary holds (0.2*5). The analysis also demonstrated 
a positive effect of shared values on work collaboration for employees within the 
same division and for employees of different divisions.

Types of Values (RQ1.3)

Four primary category groups emerged from an open-coding of values reported by 
survey respondents (see Table 1).

DISCUSSION, CONCLUSION, AND FURTHER RESEARCH

The literature on applications of social network analyses is growing (e.g. Cross et 
al., 2013). However, this study is one of the few theoretically informed attempts of 
applying network analysis approach to understanding how employees are connected 
by shared work values, what these values are, and whether and how employees’ 
connectedness by shared values can impact their work collaboration.

Table 1. Categories of values that emerged from an open coding

Who We Are? What Do We Do/Offer? How Do We Do It? Who Does It?

− Organization 
(n=18)*

− Services (n=51)* 
− Products (n=41)* 
− Online platform 
(n=22)*

— Professionalism (n=111)* 
— Scientific Approach (n=46)* 
— Competence (n=46)* 
— Seriousness (n=45)* 
— Precision (n=43)* 
— Ethics (n=42)* 
— Expertise (n=32)* 
— Innovation (n=29)* 
— Commitment (n=28)* 
— Diligence (n=27)* 
— Reliability (n=26)* 
— Customer care (n=25)* 
— Quality (n=20)* 
— Responsibility (n=17)* 
— Vision (n=15)* 
— Passion (n=14)* 
— Honestly (n=14)* 
— Fairness (n=12)* 
— Confidence (n=12)* 
— Focus (n=12)* 
— Creativity (n=11)* 
— Kindness (n=10)*

− Employees 
(n=42)*

* Number of shared work values relationships reported
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Our findings reveal that employees’ positions, whether defined in terms of 
hierarchical status, job tenure, or company division, had no impact on their work 
collaboration or shared work values, although we did not test this significance 
statistically. For example, one of the authors of this paper who had worked in 
the company as a manager for less than a year was identified as an ‘influencer’ 
in both the work and values networks. Meanwhile, both networks also included 
‘influential’ junior employees who had worked in the Company for several years. 
However, although this was outside the scope of our research, similarly to Neeley 
(2017) we also noted that employees in the Head Office and in Italy in general were 
more central to both the work values and the work collaboration networks, while 
employees working in the international branches occupied more peripheral positions. 
Future research might look into this further by evaluating whether employees’ tenure 
and hierarchical positions jointly influence work collaboration and work values 
relationships, as well as whether the geographical location of employees has any 
influence on these networks.

The overall rate of work collaboration in the company is low (i.e. 9.4% out of 
100% possible). For instance, evidence coming from other earlier investigations 
suggests that an ideal work collaboration rate is in the range 25%-35% (Cross et al., 
2010). The average path length between employees for work collaboration is 2.2. 
This demonstrates a relative disconnection among employees, especially taking into 
account the moderate size of the company workforce (n=100 employees) (Cross et 
al., 2010). As a result, to get a response to any inquiry, staff need to cross another 
employee, which might imply that employees often cannot get the information they 
need in a timely and efficient way. This quantitative finding was fully confirmed by 
the qualitative observations of the authors. 

The rate of interdepartmental work collaboration is 69%. Although this result, 
regarded as a standalone, seems satisfactory, it is important to note that it was not 
possible to compare it to those of other organizations, as benchmark values are 
not available. This is a significant gap, given that fruitful collaboration between 
different departments or organizations within the same enterprise network is often 
linked to success in respect of new product development (Cordon-Pozo et al., 2006) 
and the innovation performance of an organization (Cujipers et al., 2011). Future 
scholars might want to study the interdepartmental collaboration rates of the best-
in-class organizations such as companies from Fortune 500 list or organizations 
from different industries or countries to produce such benchmark values for varying 
network parameters. These might help to offer recommendations to other companies.

The positive correlation of shared work values and work collaboration that emerged 
from our analysis is an encouraging indication for companies looking for approaches 
to improve their work collaboration, since it may indicate that an enabler such as 
shared values is a significant factor in promoting work collaboration of employees 
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within and across departments, and that efforts invested in communicating the 
importance of work values sharing between employees could be rewarding (although 
it is important to remember that these findings demonstrate only correlation - not 
causation - between work collaboration and shared work values). However, more 
generically, the relatively small sample size, and a single case study research design 
adopted in this study precludes fully confident general conclusions. As such we 
encourage future scholars to test the generalizability of these findings by seeking 
to replicate this analysis in other companies with larger samples, and possibly also 
from different industries. Future scholars might also like to consider control variables 
which were not taken into consideration in our study, but which could potentially 
account for the relationships found in our analysis such as employees’ position or 
roles. For example, whether employees with the same position (e.g. from Research 
and Development team) are more likely to report collaborating and more likely 
to share values such as scientific approach due to the role they hold. Overall, we 
suggest lead users of the network analysis approach to actively share their projects 
and results. For example, an Italian multinational manufacturer and distributor of 
electricity and gas recently conducted a similar project on creating and promoting 
organizational values (Stratta, 2017). However, the literature is still silent about this 
case study covering a large sample of employees located internationally.

The value categories that emerged from our research differ slightly from those 
produced by other studies, although some actual values reported were similar to those 
of previous research. For example, ethics and creativity values were reported also 
by Busacca and colleagues (2010). These findings was not unexpected, as previous 
research mostly aimed to explore staff work values (Wang et al., 2010), while this 
study also aimed to group them into emerging macro categories. The analysis also 
showed that employees shared some categories of work values more than others. 
Thus, for the highly professional quasi-scholarly staff of the Company, it was vital 
“how the work is done” (e.g. scientific rigor or professionalism), and what products 
they developed, rather than “who we are as an organization” as a whole. The latter 
finding echoes the findings of another recent study carried out in this Company and 
illustrating low organizational identification of employees with the company on their 
personal social media accounts (Di Lauro et al., 2018). Additionally, the category 
‘whom all the work is done for’ (i.e. customers) was neglected, although the value of 
‘customer care’ was shared by some employees. This lack of attention to customer-
care among employees might be associated with their academic background, and the 
fact that scholars are often not focused on generating revenue (Welsh et al., 2008), 
which is the primary objective of companies. Future researchers could test this 
hypothesis, and investigate whether shared work values and their categories depend 
on the educational background of employees or the industry in which they work.
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Overall, our findings proved to be beneficial in providing the Company with 
an x-ray on their current work collaboration and shared work values networks. For 
example, they were used to highlight imperfections in work collaboration between 
employees of the Head Office and those in the international branches. They also 
helped the Company to grasp that values are important to their employees. The 
research results and associated recommendations were presented to the Company 
management. Recommendations included: (a) revisiting Company values taking 
into consideration the values proposed by respondents, while incorporating also a 
value category ‘whom the work is done for’ to increase the focus of employees on 
customers in their daily work; (b) involving influencers identified in this study in future 
organizational change management or organizational development activities; and (c) 
using the results of this study and industry benchmarks to set intra-organizational 
work collaboration levels desired by the Company, and introduce appropriate 
strategies to achieving them.

The findings of this study make a number of contributions to the scholarly 
field. It is one of the few empirical case studies that investigate employee work 
collaboration and shared work values with a network perspective derived from 
academic theorization. Most of the previous publications on this topic were largely 
descriptive or published by practitioners (Cross et al, 2010), thus not advancing 
theoretical or methodological understanding on this topic. The clear macro-categories 
of values that emerged from our analysis address the current limitation of the existing 
value types in use, which did not provide clear guidelines for employees’ conduct 
(Fitzgerald & Desjardins, 2004). In consequence, this paper will be of substantial 
interest not only to academic scholars studying HR, organizational collaboration or 
behavior, but also to HR practitioners, and consultants helping organizations with 
organizational development initiatives. This is a practical implication of this paper.

To conclude, given the latest technological developments, organizations no longer 
require special skills to perform complex analysis, or calculate network parameters 
manually, because social/organizational network analysis tools such as Polinode or 
Trustshare allow the collection and analysis of network data without scientific or 
technical training (see Green, 2018 for a review of vendors). We therefore expect 
research and practice projects involving a network approach to continue blooming. 
Thus, it is important to highlight that these initiatives need to consider not only 
legal issues (e.g. recently enforced General Data Protection Regulation), but also 
questions regarding ethics and employee privacy aspects. This can include obtaining 
respondents’ consent before data is collected or analyzed, especially if passive 
data collection sources are used, involving legal or compliance colleagues, and 
communicating to study participants the project goals, data types or methods of 
analysis to be used, especially if data are to be analyzed down to an individual level.
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APPENDIX A

ONA Survey Questions

Work Contribution

•	 Please indicate the frequency with which you typically receive a useful work-
related information from each of the person below (at least twice last week)

•	 Please indicate the frequency with which you typically receive help with 
technical work-related problems (at least twice last week) from each of the 
person below

Shared Work Values

•	 Please select from the list below 5-10 people who you think share with you 
corporate values

•	 Please indicate the corporate values that you think you share with each of the 
person below

APPENDIX B

Table 2. Parameters analyzed in this study for values and work networks*

Parameters Description

Node An individual employee within the Company

Tie/edge Relationship between nodes

Graph Visualization of the nodes and ties

Betweenness centrality The number of the shortest paths in a graph that go through a certain node

Modularity The strength of division of a network into clusters

Network diameter The shortest distance between the two most distant nodes

Central node/Influencer An employee with the highest number of ties, who can share information with 
and influence the group quickly

*Adopted from Deloitte (2016)

 EBSCOhost - printed on 2/9/2023 7:07 AM via . All use subject to https://www.ebsco.com/terms-of-use



Copyright © 2021, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

Chapter  4

59

DOI: 10.4018/978-1-7998-7716-5.ch004

ABSTRACT

Entrepreneurial resilience is a recent topic and is widespread in scientific research, 
especially when associated with periods of instability and crises. This chapter 
aims to analyze the relationship between the variables open-mindedness (OM), 
entrepreneurial resilience (ER), market turbulence (MT), and overall performance 
(OP) in SMEs located in the legal amazon. Data collection coincided with the 
pandemic of COVID-19, with 384 SME managers participating. The sample was 
analyzed using structural equation modeling (SEM). The results suggest mediation 
of the variable ER on the relationship between OM and OP, and moderation of the 
variable MT on OM and ER. The research’s originality is attested by the model’s 
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INTRODUCTION

The war scenario caused by Covid-19 caused serious consequences to the population, 
organizations and the economy. Social isolation was essential to face the pandemic 
and mitigate the worsening effects. Despite this, Covid-19 still has implications that 
put the survival of small and medium-sized enterprises (SMEs) at risk.

The purpose of this article is to analyze the relationship between the variables 
open-mindedness (OM), entrepreneurial resilience (ER), market turbulence (MT) 
and overall performance (OP) in SMEs located in the Legal Amazon. For this, two 
specific objectives will be necessary: to investigate the relationship of the mediating 
variable ER between the variables OM and OP; and, test the construct MT as a 
moderating variable on the relationship between OM and ER.

The research environment will involve managers of SMEs installed in the Legal 
Amazon, a region that comprises all the states of Acre, Amapá, Amazonas, Mato 
Grosso, Pará, Rondônia, Roraima and Tocantins, and part of Maranhão. This area 
corresponds to about 60% of the Brazilian territory (IBGE, 2020).

The concept of the Legal Amazon arose in the 1950s with the objective of planning 
and economically developing a region rich in natural resources, biodiversity and 
ecosystems, which still includes an extensive area of the Cerrado biome and part 
of the Mato Grosso wetland (IBGE, 2020). Thus, most of the companies installed 
in the region depend on extractive and natural resources for survival, it is important 
to investigate the context of organizations located in this territorial area, especially 
in times of adversity.

The data collection coincided with the Covid-19 pandemic, being a period 
considered of limitations of mobility and displacement of the population, caused 
by social isolation. The natural consequence of quarantine, and, in some cases, 
lockdown, was a reduction in sales and commercial restrictions for most products / 
services. The environment of market turbulence and uncertainty was caused, mainly, 
by doubts about the speed of recovery of companies, generating a current and future 
scenario of economic crisis.

In addition, the moment requires actions by the government, aiming at the 
development of public policies that stimulate the generation of employment and 

empirical relationships, research context, and adverse scenario provided by the 
COVID-19 expansion. The practical implications indicate that managers should 
pay more attention to the variables investigated through the creation of new skills 
and competencies necessary for entrepreneurial activity in periods of economic 
crisis and market turbulence.
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income of the population. Entrepreneurship can be the necessary fuel for the 
permanence and retention of SMEs installed in locations with asymmetric resources 
and difficult access to finance and credit (Lee, Sameen & Cowling, 2015). Therefore, 
it is necessary to create specific strategies to identify priority regions (Cavalcante, 
2020), taking into account areas with resource imbalances and wide socioeconomic 
diversity. Within this context, an open-mindedness and entrepreneurial resilience 
seem to be essential variables for the continuity of SMEs in asymmetric regions, 
especially in periods of economic stagnation.

THEORETICAL FOUNDATION AND HYPOTHESES

Relationship Between Open-Mindedness, 
Entrepreneurial Resilience and Performance

Open-mindedness is one of the dimensions of learning orientation, being considered 
a set of values that influences the way organizations create and use knowledge in 
favor of learning and business competitiveness (Sinkula, Baker & Noordewier, 
1997). Learning organizations are inserted in a changing environment that influences 
managers’ thinking, information processing, the ability to share visions and new 
mental models, aiming to solve problems over time (Senge, 1992; 2006; Sinkula, 
1994).

Open-mindedness is the ability that managers have to review and question current 
management models, with the purpose of differentiated performance in the long time 
(Senge, 1992). Therefore, the manager must unlearn old management practices, not 
letting them influence the current scenario (Senge, 1992; 2006). For this reason, 
open-mindedness is a capacity that managers have to absorb new ideas (Sinkula, 
Baker & Noordewier, 1997), especially in times of economic crisis (Herbane, 2013; 
2019) and market turbulence (Jaworski & Kohli, 1993).

Thus, the open-mindedness construct is an essential element to rethink 
organizational strategies (Dukeov et al., 2020), aiming to contemplate new theoretical-
empirical relationships, such as: entrepreneurial resilience (Salisu et al., 2020; Santoro, 
Messeni-Petruzzelli & del Giudice, 2020) And Overall Performance (Jaworski & 
Kohli, 1993; Powell, 1995; Baker & Sinkula, 1999; Lee & Tsai, 2005).

The concept of entrepreneurial resilience is not yet clear (Duchek, 2018; Branicki, 
Sullivan-Taylor & Livschitz, 2018) being understood under different contexts 
(Kautish, 2008; Kautish & Thapliyal, 2012) and areas of knowledge, such as: ecology, 
psychology, management and economics. (Tabassum et al., 2019; Cellini & Cuccia, 
2019). Entrepreneurial resilience is a process that involves different situational factors 
(external and resource support) and individual factors (personal characteristics and 
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resilience resources). The result is a manager aware of his responsibilities, despite 
the uncertainties and challenges arising from an environment of setbacks (Duchek, 
2018).

Recently, entrepreneurial resilience has been associated with adverse scenarios 
to business activity, such as: business failure or failures (Corner, Singh & Pavlovich, 
2017), decisions in war zones (Bullough, Renko & Myatt, 2014), socio-cultural issues 
(Rahman & Mendy, 2019), gender differences (Tabassum et al., 2019), entrepreneurial 
intention (Bullough, Renko & Myatt, 2014; Korber & Mcnaughton, 2018), economic 
crises (Branicki, Sullivan-Taylor & Livschitz, 2018) and environmental disasters 
(Busch, 2011).

Resilient is the ability to reinvent models and define new business strategies 
as circumstances change (Hamel & Välikangas, 2003). Entrepreneurial resilience 
influences organizational performance, due to operational complexity, predictability, 
control and market conditions (Awotoye & Singh, 2017). Depending on the factors, 
the company may develop a double management model that includes periods of 
stability and turbulence (Dervitsiotis, 2003). For this, it is necessary that the manager 
has the ability to think new learning models (open-mindedness) (Sinkula, Baker & 
Noordewier, 1997), and is prone to develop new mental models (Senge, 1992), that 
contribute to solutions to problems related to the enterprise.

However, organizational managers must exercise caution when defining the 
business strategy due to the influence on performance (Awotoye & Singh, 2017; 
Santoro, Messeni-Petruzzelli & del Giudice, 2020), especially in times of turbulence. 
Open-mindedness is one of the ways for companies to deal with turbulent markets, 
due to the ability of managers to critically question the organization’s operational 
routines (Calantone, Cavusgil & Zhao, 2002), it can be an element that reinforces 
entrepreneurial resilience (Santoro, Messeni-Petruzzelli & del Giudice, 2020) in 
periods of instability.

Therefore, the following hypotheses should be tested:

Hypothesis 1a (H1a): The direct relationship between OM and OP is significant.
Hypothesis 1b (H1b): The direct relationship between OM and ER is significant.
Hypothesis 2 (H2): The direct relationship between ER and OP is significant.

Entrepreneurial Resilience as a Mediating Variable

Resilience is a measure of capacity related to stress, anxiety or depression which 
can be perceived in different ways (Connor & Davidson, 2003) for being associated 
with troubled scenarios or drastic changes. Resilience is related to the threat posed 
and the response time of each individual or organization (Akgün & Keskin, 2014; 
Duchek, 2018), vary depending on the situation (Blanco et al., 2019; Herbane, 2019).
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Entrepreneurial resilience is a capacity that can accelerate the manager’s response 
time in adverse moments. It is common for SMEs (Branicki, Sullivan-Taylor & 
Livschitz, 2018; Rahman & Mendy, 2019) face turbulent scenarios (Dervitsiotis, 
2003), economic, financial and operational crisis (Herbane, 2013; 2019), due to the 
influence of external variables.

The risk and difficulties scenario requires the entrepreneur to develop new 
strategies, aiming at the company’s survival and maintenance in the market (Rahman 
& Mendy, 2019). However, organizational readiness is directly associated with the 
managers’ ability to quickly transform obstacles (Korber & Mcnaughton, 2018). Thus, 
the resilient entrepreneur must have an open-mindedness to face new challenges in 
the organizational context (Cellini & Cuccia, 2019).

Entrepreneurial resilience is a mediating variable. The indirect effect of resilience 
was verified from the relationship between entrepreneurial intention and underlying 
factors, such as: attitudes towards entrepreneurship, social norms and self-efficacy 
(Pérez-López, González-López & Rodríguez-Ariza, 2016). Salisu et al. (2020), 
examined the effect of consistency of interest and perseverance of effort on the 
success of the business career (satisfaction and career performance and financial 
performance).

Recent research has investigated the mediation of the entrepreneurial resilience 
variable in the individual context (Ahmad et al., 2019; Salisu et al. 2020). However, 
little has been done to test the indirect effect from the perspective of the organizational 
environment, especially in periods of economic instability and market turbulence.

This gap suggests analyzing the following hypothesis:

Hypothesis 4 (H4): The ER variable mediates the relationship between OM and OP.

Market Turbulence (MT) as Moderating Variable

Resilience can be affected in different ways. The existence of regional asymmetries 
can be accentuated by the unemployment rate, income level, education, geographic 
location, savings capacity, entrepreneurial profile etc. Other factors may be turbulent 
conditions (Dervitsiotis, 2003) and the economic crisis (Giannakis & Bruggeman, 
2017). The ability of a region to cope with economic shocks can help to understand 
regional asymmetries related to population and business resilience (Cellini & 
Cuccia, 2019).

In recent years, resilience has gained prominence in the scientific community. 
Researchers from around the world began to monitor the determinants of resilience 
(Giannakis & Bruggeman, 2017) and its impact on organizational performance 
(Awotoye & Singh, 2017), level of stress, depression and anxiety in the individual 
(Connor & Davidson, 2003; Lauridsen et al., 2017), a nation’s recovery power 
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after periods of economic shocks and influence from different regions (Cellini & 
Cuccia, 2019).

Market turbulence is a moderating variable (Kohli & Jaworski, 1990; Jaworski 
& Kohli, 1993) that can influence the relationship between two or more constructs. 
Market turbulence can be conceptualized as a change in customers’ preference in 
purchasing products or difficulty in dealing with market uncertainties (Santos-Vijande 
& Álvarez-González, 2007).

Thus, one should test the hypotheses:

Hypothesis 3 (H3): The MT variable moderates the relationship between OM and ER.
Hypothesis 5 (H5): ER mediates the relationship between OM and OP when 

inserted together in the model containing MT as a moderating variable in the 
relationship between OM and ER.

Mediation

Mediation is used when a researcher wants to investigate the effect of the indirect 
variable M (mediator), on the direct relationship between two or more independent 
variables (X) and a dependent variable (Y). Although mediation is a very recurrent 
resource in scientific research, statistical tests are rarely adopted that demonstrate 
the significance of the mediating effect of variable M on the relationship between 
X and Y, for example (Preacher; Hayes, 2004). Mediation is analyzed by equations 
1 and 2, where: M is the mediating variable; Y, dependent variable; X, independent 
variable; c´ is the coefficient of the X to Y ratio; i1 and i2 are the intercepts of the 
regression model; eM and ey are the errors of the respective estimated variables; and, 
a and b are the regression coefficients of the model.

𝑴 = 𝒊𝟏 + 𝒂𝑿 + 𝒆𝑴	 (1)

𝒀 = 𝒊𝟐 + 𝒄¢𝑿 + 𝒃𝑴 + 𝒆𝒀	 (2)

Moderation

Moderation occurs when the strength of the relationship between two variables (X 
and Y) is changed by a third variable (W) (Preacher, Rucker & Hayes, 2007). Thus, 
for moderation to occur, an independent variable (X) must be associated with a 
dependent variable (Y) through a moderating variable (W), which starts to influence 
the intensity or direction of X and Y (Baron & Kenny, 1986). Moderation modifies 
the initially proposed relationship, which can be measured by metric or non-metric 
variables (Hair et al., 2009). Moderation is usually assessed using a regression 
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equation (Preacher, Rucker & Hayes, 2007), where: i is the regression intercept; b1 
represents the main effect of the variable X in Y; b2 corresponds to the effect of 
the X relationship in W; b3 depicts the effect of the interaction between X and W 
on Y; ey is the estimated error of Y.

𝒀 = 𝒊 + b𝟏𝑿 + b𝟐W + b𝟑𝑿W + 𝒆𝒀	 (3)

METHODOLOGY

Research Environment

The research involved SMEs located in the Legal Amazon (or Brazilian). This region 
represents approximately 60% of the Brazilian territory and covers all the states of 
Acre, Amapá, Amazonas, Mato Grosso, Pará, Rondônia, Roraima and Tocantins, 
and part of Maranhão. Despite the extensive geographic area, little has been done to 
investigate the open mind and entrepreneurial resilience of managers who work in 
SMEs located in the Brazilian Amazon, especially in periods of market turbulence 
and economic crisis.

In 2017, the Legal Amazon had approximately 29,643 industrial companies (Portal 
da Indústria, 2020) installed in a wide geographic territory. However, a large part of 
this region is composed of humid tropical forest that is difficult to access (Skole & 
Tucker, 1993), belonging, by law, to indigenous tribes, with areas of environmental 
preservation, navigable rivers of high caliber and depth, covering an area of difficult 
access, being distant from the main producing and consuming centers.

The present study involved formal companies established in capitals, metropolitan 
regions or in municipalities in the interior of the states of the Legal Amazon region. 
In 2017, on average, small (22.4%) and medium-sized companies (4.9%) represent, 
respectively, 24.9% and 24.6% of job creation in the Legal Amazon industry (around 
300 thousand formal jobs) (Portal da Indústria, 2020).

Data Collect
Due to the breadth of the investigated region, data collection was performed 
electronically with the help of Google Docs between the months of March and June 
2020. This period coincided with that of Covid-19, a scenario considered to be 
turbulence, economic instability, due to the restrictions that generated a high level of 
stress, tension and uncertainty among respondents regarding organizational activity.

The survey questionnaire was translated from the English version into Portuguese, 
and then the reverse translation was performed to ensure that the original meaning of 
the questions was maintained. The translation was carried out by two professionals 
with knowledge of the languages. The questionnaire was sent online, however it was 
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necessary to make some phone calls to reinforce the importance of the participation 
of the managers involved. Initially, three sending waves were carried out. The access 
link was directed to 953 target companies, of which 396 responded, a return rate of 
41.6%. The home office activities contributed to obtaining this percentage.

After analyzing the Mahalanobis distance (D2), 12 severe outliers were excluded. 
In addition, 7 cases of error in filling out the questionnaire were detected (excluded 
from the survey). Thus, the final valid sample was 384 companies. The research 
data were analyzed using the statistical software IBM SPSS® and AMOS®, versions 
for Windows.

Measurement of Variables

The research questionnaire gathered 14 specific questions, measured by the five-
point Likert scale (1-strongly disagree and 5-totally agree), adapted from Sinkula, 
Baker and Noordewier (1997), Santoro, Messeni-Petruzzelli and Del Giudice (2020), 
Herbane (2013), Jaworski and Kohli (1993) and Powell (1995).

Independent variable: The OM variable is a dimension of the orientation for 
learning. This scale was created by Sinkula, Baker and Noordewier (1997) and 
perfected by Baker and Sinkula (1999). Due to the focus of this research, the adapted 
use of the OM construct was chosen. For the purpose of this research, the adapted 
scale of Sinkula, Baker and Noordewier (1997), composed of three assertions: 
OM1: The company’s management reflects critically on the shared assumptions 
we make about our customers; OM2: The company’s management realizes that the 
market must be continually questioned; and, OM3: Company management rarely 
collectively questions its biases about how managers interpret customer information.

Mediating variable: Previous research (Lauridsen et al., 2017) demonstrate 
wide use and improvement of the individual resilience scale, mainly involving the 
Connor and Davidson (2003), known as CD-RISC 10. However, little has been done 
to develop new items to measure ER from an organizational perspective (Akgün & 
Keskin, 2014). Five assertions of Herbane (2013) and Santoro, Messeni-Petruzzelli 
and Del Giudice (2020): ER1: The company’s management actively seeks ways to 
replace losses with customers; ER2: The company’s management can grow when 
it assists me in difficult situations; ER3: The company’s management looks for 
creative ways to change difficult situations; ER4: Regardless of what happens to the 
company, I believe that I can control my reaction to that; and, ER5: The company’s 
management feels the economic crises caused by recessions or the loss of a large 
customer.

Dependent variable: The OP variable was used by Jaworski and Kohli (1993), 
and adapted by Baker and Sinkula (1999) and Lee and Tsai (2005). The original 
construct has only two items for measurement. Baker and Sinkula (1999) obtained 
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a Cronbach’s alpha (α) equal to 0.79. Lee and Tsai (2005) reached an α of 0.879. 
The use of Structural Equation Modeling (SEM) required the creation of three more 
variables adapted from Powell (1995), which obtained Cronbach’s alpha between 
0.78 to 0.90. For the purposes of this research, the following items were used: 
OP1: The overall performance of the company last year was; OP2: Regarding 
competition, the company’s overall performance in the past year was; OP3: In 
the past three years, the company has shown an increasing financial performance 
compared to its competitors; OP4: In the last three years, the company has shown 
higher revenue (sales) growth; and, OP5: In the past three years, the company has 
been more profitable than our competitors.

Moderating variable: The MT variables were adapted Jaworski and Kohli 
(1993). Despite this, three statements were used to measure the construct, a minimum 
requirement established by the reviewed literature on SEM (Marôco, 2010). The 
assertions used in this research were: MT1: There are many promotion wars in the 
market; MT2: Anything that a competitor can offer, other companies will be able 
to respond promptly; and, MT3: Price competition is a registered trademark of the 
market.

Control variables: The correlations and significance of the gender, state, size, 
income and sector control variables were analyzed using ordinal or numerical scales, 
in relation to the dependent variable OP.

RESULTS AND DISCUSSION

Descriptive Statistics

As for the gender of the participants, the sample was well distributed, with 51.6% for 
females (n=198) and 48.6% for males (n=186). Regarding the age of the respondents, 
the highest percentage was for the age group between 36 and 45 years old (33.1%, 
n=127). As for the participating state, the highest percentages were from Pará (n=125, 
32.6%), Amazonas (n=107, 27.9%), Maranhão (n=43, 11.2%) and Mato Grosso 
(n=31, 8.1%). The survey involved small (n=299, 77.9%) and medium-sized (n=85, 
22.1%) companies, members of the industrial sector (n=222, 57.8%) and service 
(n=162, 42.2%), such as: computer, electronic and optical (n=66, 17.2%), beverages 
(n=65, 16.9%), petroleum products and biofuels (n=61, 15.9%), extraction of non-
metallic minerals (n=42, 10.9%), rubber and plastic (n=40, 10.4%), cellulose and 
paper (n=39, 10.2%), extraction of metallic minerals (n=28, 7, 3%), construction 
(n=28, 7.3%) and food (n=15, 3.9%).
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Exploratory Factor Analysis (EFA)

EFA was carried out because the constructs analyzed had never been analyzed jointly 
in previous research. The empirical model was adapted from previous research 
(Jaworski & Kohli, 1993; Baker & Sinkula, 1999; Santoro, Messeni-Petruzzelli & 
del Giudice, 2020). EFA was analyzed based on the following indices: Cronbach’s 
alpha, KMO (Kaiser-Meyer-Olkin), Bartlett’s sphericity test, ETV (explained total 
variance), rotated component matrix (Varimax) and commonality.

Cronbach’s alpha value was 0.854 (for 14 items); KMO equal to 0.843, with 
significance p <0.001 for Bartlett’s sphericity test; the ETV was 63.98%, consisting 
of the items OP, OM, MT and ER; and, commonality reached values ≥ 0.5. Similarly, 
all factorial loads recorded values> 0.6, higher than the required minimum of 0.5 
(Marôco, 2010).

Thus, the rates obtained by EFA are satisfactory (Hair et al., 2009), multivariate 
analysis can be continued.

Pearson’s Correlation

Pearson’s correlation (r) is associated with the existence (or not) of a relationship 
between two or more variables, which can vary between -1 to +1, the greater the 
intensity of the relationship, the closer the index will be to +1 (the reverse is also 
true) (HAIR et al., 2009). For Cohen (1992), the effect of Pearson’s correlation may 
be small (0.10≤r≤0.29), moderate (0.30≤r≤0.49) or strong (r≥0.5).

Table 1. Pearson’s correlation

Note: OM = Open-mindedness; ER = Entrepreneurial resilience; OP = Overall performance; MT = Market 
turbulence; SD = Standard deviation; p <0.01 **; p <0.05 *.

Source: Research data (2020)
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The values in bold (Table 1) indicate variables with acceptable levels of significance 
(p<0.01** and p<0.05*). Regarding the correlation coefficient (r), it is noticed that 
the variables MT and OP correlate with a strong effect (r≥0.5). In turn, the variables 
ER, OP and MT showed a medium effect (0.3≤r<0.5) in relation to their respective 
variables. The items sector, income, OM, OP and MT indicate a small correlation 
effect (r≤0.29) when analyzed in relation to the other variables.

Confirmatory Factor Analysis (CFA)

Initially, the normality of the data was verified using the asymmetry (|sk|<3) and 
kurtosis (|ku|<10) indices. Through the analysis of the factorial loads (loading>0.5), 
results of the AVE (Average Variance Extracted) and the CR (Composite Reliability) 
it was possible to confirm the convergente (AVE≥0.5) and discriminant validity 
(0.75≤CR≤0.84; 0.67≤ Cronbach’s alpha≤0.70). The CFA indicated adequate 
factorial loads (between 0.55 to 0.93).

The discriminant validity was achieved due to the results of the bold diagonal 
(Table 2) being superior to those of the respective line and column (Fornell & Larcker, 
1981). For that, it was necessary to calculate the values of the square roots of the 
AVE and compare them to the results of the respective Pearson correlations of the 
constructs. Thus, the values of the square root of the AVE (diagonal in bold) were 
higher than those of the respective rows and columns (Fornell & Larcker, 1981).

The CFA indicated a good fit of the model (χ2 = 173.216; gl = 65; p-value 
<0.001; χ2 / gl = 2.665; CFI = 0.938; GFI = 0.941; IFI = 0.939; TLI = 0.914; 
AGFI = 0.905; and, RMSEA = 0.066) for a sample of 384 valid cases. For this, it 
was necessary to consult the MI (Modification Indices) of the statistical software 
AMOS® (Marôco, 2010).

Table 2. Mean, SD, Cronbach’s alpha, AVE, CR and Pearson’s correlation

Note: OM=Open-mindedness; ER=Entrepreneurial resilience; OP=Overall performance; MT=Market 
turbulence; SD=standard deviation; AVE=Average Variance Extracted; CR=Composite Reliability; **p <0.01.

Source: Research data (2020)
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Structural Equation Modeling (SEM)

SEM has been widely used to solve problems involving research in the social sciences. 
SEM is considered a multivariate data analysis technique (Hair et al., 2009) that 
brings together concepts of regression, factor analysis and path analysis (Vieira 
& Ribas, 2011; Hair et al., 2009). SEM has the purpose of evaluating statistical 
models, through tests of goodness of fit (Vieira & Ribas, 2011). Table 3 indicates 
good adjustment rates for the hypotheses, which corroborate with the theoretical 
review (Marôco, 2010).

The academic literature has not yet reached a consensus on SEM indicators 
(Marôco, 2010). Despite this, the researcher’s challenge lies in the holistic 
interpretation of different adjustment measures (Bagozzi, 2011), since there is no 
“magic” index (Hair et al., 2009; Bagozzi, 2011). Model estimation was performed 
by ML (Maximum Likelihood), which requires normal data distribution, and is 
commonly used in SEM (Hair et al., 2009).

Hypothesis Testing

The hypotheses were tested with the help of statistical software IBM SPSS® and 
AMOS®. The indirect effects took into account the boostrapping by the macro process 
procedure. Macro process is a statistical tool used to calculate, based on linear 

Table 3. Result of the adjustment of the tested models

Note: χ2=Chi-square; gl=degrees of freedom; p-value=significance; χ2/gl=Chi-square divided by degrees 
of freedom; CFI=Comparative Fit Index; GFI=Goodness of Fit Index; IFI=Incremental Fit Index; TLI=Tucker-
Lewis Index; AGFI=Adjusted Goodness of Fit Index; RMSEA=Root Mean Square Error of Approximation; 
Mod.=Moderation; Med.=Mediation; *Reference values obtained based on the theoretical review.

Source: Research data (2020)
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regression and path analysis, results of indirect relationships, such as: mediation, 
moderation and/or moderated-mediation (Hayes, 2015).

Macro process can be applied to simple statistical models, involving only three 
variables, or to analyze complex relationships, with simultaneous mediators and 
moderators (Hayes, 2015). Initially, it was necessary to couple it to the IBM SPSS® 
statistical software. Following, the analysis patterns were defined: selection of 
the dependent and independent variable(s), choice of the model according to the 
mediating and/or moderating variable, boostrapping with 5,000 resamples, 95% 
CI, for a significance level of p<0.005, being applied for mediation and moderated 
together (H5).

The hypotheses H1a, H1b and H2, performed in isolation, were confirmed by 
the AMOS® software. The H2 hypothesis was confirmed by the strong relationship 
between ER→OP (β=0.631, t=6,800, p<0.001). Similarly, H1a was also accepted 
for indicating a strong effect between OM→OP (β=0.529, t=5.847, p<0.001). The 
H1b hypothesis was supported (β=0.372, t=4.540, p<0.001), although the effect 
between OM→ER was less intense.

The results of moderation (H3) and mediation (H4) were summarized in Figure 
1. Panel A (Figure 1) indicates the result of MT moderation over OM→ER, which 
reinforces the acceptance of hypothesis H3 (β=-0.09, t=-3.280, p<0.001). Moderation 
is also confirmed by the macro process, making it possible to accept hypothesis H3 
(Index=-0.006, BootSE=0.001, BootLLCI=-0.0085, BootULCI=-0.0030, p<0.005). 
This result is also validated by not changing the signs of the lower and upper limits 
of boostrapping.

Panel B (Figure 1) suggests mediation of the ER variable on the OM→OP ratio, 
since the result of the coefficient c´=0.130 is less than the coefficient c (βOM→OP = 
0.390) and all significant relationships for p<0.05. These results indicate mediation 
by the ER variable, making it possible to confirm hypothesis H4 (c´=0.130). The 

Figure 1. Summary of isolated results from moderation and mediation
Note: Continuous arrow represents the direct effect; Dashed arrow indicates indirect effect.
Source: Research data (2020)
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strength of the mediating variable ER was also confirmed by the macro process (H4: 
Index=0.093, BootSE=0.023, BootLLCI=0.0494, BootULCI=0.1395, p<0.005). 
In the case of the analysis of mediation by the macro process, one must consider 
that the sign of the lower and upper limit of the bootstrapping were positive, which 
qualifies the result.

Through the analysis of simultaneous mediation and moderation, it is 
possible to confirm H5 (Index=-0.003, BootSE=0.001, BootLLCI=-0.0052, 
BootULCI=-0.0007, p<0.005). The results prove RE as a mediating variable and TM 
with a moderating effect in the same model tested (H5). This finding is important 
for the administration area due to the complexity of the empirical relationships, 
the context of adverse research and the market turbulence scenario that demand an 
open-mindedness, entrepreneurial resilience and overall performance on the part 
of SME managers.

Analysis of Control Variables

Control variables were analyzed using hierarchical regression (Table 4). For this, 
three models were developed: model 1 (only with the control variables); model 2 
(all variables in model 1 plus the OM and ER dimensions); model 3 (all variables 
in model 2 plus moderation), using the dependent variable OP. Through the results, 
it is possible to infer significance (p<0.05) for all control variables, except for the 
result of the sector variable (model 3) that obtained p<0.1.

Table 4. Result of hierarchical regression

Note: β = Beta; S.E. = error; t = t statistic; p = significance; VIF = Variance Inflation Factor; R2 = 
coefficient of determination; ∆R2 = difference between the determination coefficients.

Source: Research data (2020)
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Furthermore, it is noticed that, with the addition of the other variables, it is 
possible to verify an increase in the result of R2, which suggests intermediate strength 
of models 2 and 3 (0.3<R2<0.5) (Cohen, 1992). The result of the hierarchical 
regression (Table 4) confirms the acceptance of hypotheses H1a (β=0.317, t=6.731, 
p<0.000), H2 (β=0.251, t=5.330, p<0.000) and H3 (β=0.331, t=7.381, p<0.000), 
being possible according to the variable TM as moderator.

CONCLUSION

The present study achieved the specific objectives of investigating the relationship of 
the mediating variable ER between the variables OM and OP; and, test the construct 
MT as a moderating variable on the relationship between OM and ER. The research 
findings confirm the hypotheses demonstrating the originality of the relationships. 
The uniqueness of the model is considered an advance for the administration area, 
as it attests to the mediating effect of ER and moderator of TM. In other words, 
entrepreneurial resilience is a mediating variable in the relationship between OM 
and OP; and, MT moderates the relationship on OM and ER.

In general, little has been done to test the double indirect effect through joint 
mediation and moderation. Vieira (2009) suggests that more research should 
analyze the indirect effects of mediation and moderation due to the low number of 
publications and, often, inconsistent results.

This research generates empirical contributions and practical implications for 
decision-making by managers working in SMEs located in the Legal Amazon. 
Managers must pay more attention to the variables investigated through the 
development of skills and competencies necessary to deal with entrepreneurial 
activity in adverse periods.

Future studies should test the relationships in another context. Scenarios similar 
to the one investigated are interesting, since they can generate even more robust 
implications. Analyzing the constructs from a new perspective by SME managers 
seems to be sensible, especially involving ethnic-racial differences (Cunningham 
& Mcguire, 2019), gender diversity (Tabassum et al., 2019) and performance of 
companies managed by ethnic-minorities (Hogan & Huerta, 2019). Asymmetric 
regions are more prone to unequal relations, especially in emerging countries 
(Eijdenberg et al., 2019).

The absence of public policies aimed at regions with fragilities can put the survival 
of SMEs at risk, negatively affecting the generation of employment and income of 
the population. The scarcity of credit lines for SMEs aggravates the establishment 
of companies located in areas with unequal competition. Given this scenario, it is 
necessary for organizational managers to have new mental models and resilience, in 
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order to improve organizational performance. To this end, entrepreneurial education 
can be an alternative for the development of SME managers with an open mind and 
entrepreneurial resilience, especially in emerging countries.
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ABSTRACT

Business strategy is all the actions and decisions taken by the management to 
achieve the business goals for sustaining the competitive edge. A successful business 
strategy determines the longevity of the organization. The strategists analyse the 
vision, mission, and values to frame and articulate the business strategy. Different 
tools such a Business Model Canvas, etc. are then used to create the business model. 
Once the business strategy is created, it is also equally critical to evaluate the same 
amidst the changing business environment. For the validation of strategies at all 
levels, data plays a vital role for the management to proceed with fact-based decision 
making. Informed decisions based on facts reduce the probability of erroneous 
results assisting the businesses align to the documented strategy. Strategic analytics 
practice creates the essential understanding about how the quantitative techniques 
and methods can be deployed using the structured and unstructured data that assists 
strategic decision making for the organization.
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INTRODUCTION

For developing a business strategy, the organizations should apparently be clear 
about what does the organization exist for and what it wants to achieve. The clarity 
is achieved when the organizations formulate their vision, mission and values. 
Vision fundamentally covers what the organization wishes to achieve in the future. 
Horizon is defined by the management for example 5 year or 10 years. Mission 
covers the core purpose of the organization and how it will benefit mankind while 
value encompasses the basic principles that will be followed to achieve the stated 
mission and vision. The strategists analyse the vision, mission and values to frame 
and articulate the business strategy. Different tools such a Business Model Canvas 
etc. are then used to create the business model.

Business Model Canvas offers a template to the management to create or even 
evaluate an existing business model aligned to the business strategy. There are nine 
segments in the template which include the following:

1. 	 Key Partners:
a. 	 Who are the key partners/suppliers of the organization
b. 	 What are the motivations of the partnerships

2. 	 Key Activities:
a. 	 What are the key activities required for creating the value proposition
b. 	 What are the important activities in the different segments of the BMC

3. 	 Value Proposition
a. 	 What is the unique selling proposition offered to the customers
b. 	 What are the customer needs that are satisfied by the organization

4. 	 Customer Relationship
a. 	 What type of relationships are desired by the customers from the 

organization
b. 	 What are ways to integrate the same in business

5. 	 Customer Segment
a. 	 Define the customer segments for whom the value needs to be created
b. 	 Who are the critical customers

6. 	 Key Resources
a. 	 What are the key resource requirements to meet the value propositions
b. 	 What are the important resources in the different segments of the BMC

7. 	 Distribution Channel
a. 	 What are channels through which the organization will reach the customers
b. 	 Which channels work best and how much do they cost
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8. 	 Cost Structure
a. 	 What are the different costs connected to business
b. 	 Which are the most expensive key resources / activities

9. 	 Revenue
a. 	 What are the different revenue streams and their contributions
b. 	 What are the values for which the customers ready to pay

Figure 1 indicates the Business Model Canvas template.

Once the business strategy is created, it is also equally critical to evaluate the same 
amidst the changing business environment. The evaluation primarily addresses a 
couple of most important questions. Is the documented strategy successful or failing? 
Will the strategy help the organization meet the targeted goals? And finally does 
the business strategy help achieve and align to the vision, mission and values. The 
strategies generally are created at three levels such as strategic (strategy), tactical 
(business) & operational (functional). Firms exist to do business and ensure that 
profits are generated from the same. For the validation of strategies at all levels data 
plays a vital role for the management to proceed with fact based decision making. 
Informed decisions based on facts reduce the probability of erroneous results assisting 
the businesses align to the documented strategy. There is enormous data getting 
generated today from the social platforms, finance management systems, customer 
relationship management systems augmented with internal and external sources 
to the organization. Managers are exposed to continual crisis and turbulence due 
to the variability in the market scenarios. There are significant trends and causal 
relationships that are hidden in the data that have to be unearthed. Management 
integrate the analytics with the strategic management process. The challenge faced 
by managers is the management of this humongous data and derive the right insights 

Figure 1. Business Model Canvas
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for deciding on the actions to be taken. Organizations have to deploy powerful 
quantitative techniques and models for executing management by exceptions.

Strategic planning includes the identification of problems in the current business 
model and further envisaging the emerging problems basis the trends before 
the competition. Although business have not been able to yet decide on a clear 
demarcation between the two or what precedes, but it definitely defines the future 
of the organization. Businesses collate data from all the sources stated earlier i.e. 
financial management system, customer relationship management and construct 
complex business models to validate the strategies. There is a simple logic followed 
in strategic analytics which determines how the qualitative and quantitative data can 
be used to make strategic decisions. Strategic analytics should not be misunderstood 
as an additional job for the managers for whom the pre-requisite would be to be a 
data scientist with skills in quantitative techniques including statistics. Rather the 
prime activity of the management should be to create teams which are subject matter 
experts in their domain but able to converse in a common language understood 
by all. Strategic Analytics practice creates the essential understanding about how 
the quantitative techniques and methods can be deployed using the structured and 
unstructured data that assists strategic decision making for the organization. It 
assists in determining the distinctive strategies in the market that wins customers 
for the organization. Strategic analytics is sometimes used interchangeably with 
Business Analytics. While they are related but yet distinct in execution. Business 
Analytics deals with the usage of statistical techniques with continuous iterations 
and explorations of past business performance data to execute data driven business 
and business planning changes.

Strategic Analytics offers different alternatives to solve the business problems 
and not just an easy or fixed solution. The alternatives offered are entirely different 
than the traditional ways of using qualitative techniques to solve business problems. 
Future managers need to develop the skills of interpreting the dashboards and 
develop insights basis the trends etc. The requirement emerges from the fact that the 
managers get exposed to problems which are not structured in nature at a strategic 
or a tactical level. The problems practically get complex with drastic changes in 
the market scenarios and volatile customer demands. Typically for the organization, 
there are four fundamental steps when they intend to use analytics. The first step 
includes data gathering and collation from different and varied sources. Since the 
data is collated from discrete sources, there could be a fair mix of structured as well 
as unstructured data. Analysts have to perform tasks on the data in order to transform 
the same into a form that can be fed for analysis. The second step encompasses the 
analysis of the data with the help of different techniques and models. We will be 
discussing these techniques at greater depth is the chapter. The second step offers 
different alternative and analysis of the data collated. Deriving insights from the 
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analysis with the help of data visualization techniques augmented with predictive 
analytics to foresee and envisage the future is a part of third step. The final and 
fourth step is all about converting the insights into actions that are related to all 
the aspects of management may it be strategic, tactical or operational. The current 
chapter would encompass the following:

1. 	 Understanding of Business Strategy
2. 	 Data Categories and Sources
3. 	 Different types of Data Analytics
4. 	 Strategy Analytics
5. 	 Case Studies
6. 	 Conclusion

Usage of strategic analytics is not limited to any particular sector or industry 
but there are case studies which are widespread and created turnaround stories for 
organizations globally. We shall analyse the same during the study.

Understanding of Business Strategy

The businesses have to develop a strategy by virtue of which the value offered to 
the customers is more than that of competition in order to survive in the market. 
Organizations have to look past the traditional processes, modernize them, and use 
sophisticated systems to ensure that the right data gets captured. Strategies that 
deliver unique values to the customer create the competitive edge, contributing to 
the growth of the organization in terms of worth and market presence. Which implies 
that strategies are created to ensure maximum satisfaction of the customers helping 
the organization retain them. Differentiation is offered by the strategy which provokes 
the customer to prefer a particular brand over its competitors. The value derived by 
the customer is to some extent subjective as different customer appreciate and take 
different positions for the product and their willingness to pay for the same. Thus 
we can state here that value has two parts (Özemre & Kabadurmus, 2020):

1. 	 The internal value creation which is a result of the business processes followed 
to produce the product or service.

2. 	 The external value as perceived by the customer due to which there is a 
willingness to pay for the product or service.

Having identified and understood the difference in the value, it is equally critical 
then to segment the customer who have similar perceptions of value. This enables 
organizations to focus and target the different segments with products matching 
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their tastes. This is a very important activity and termed as “Segmentation”. This 
activity further adds a capability to the organization of comparing the competing 
products in a particular segment. The process encompasses:

1. 	 Variable identification for Segmentation: This requires a thorough study of the 
customers in the market wherein variables are to be identified that characterize 
the customers of a particular value. Customers can be identified as per their 
requirements of size, or geographic location, styles or culture. Second segment 
could be basis the complexity of technology and others such as price, design 
features, performance. Some other variables include occasions of purchase, 
cultural and social influencers. Two facets particularly looked at include 
substitution or correlation which decide the strategy for the segments.

2. 	 Mapping of segments in the Markets: Post the first step, the segments in the 
market can be created and they have to be mapped with the market. Special terms 
and conveniences are added for each of the customer segments as applicable.

3. 	 Evaluation of the Value adds: The evaluation of the segments is critical at a 
strategic level as profitability is the most important objective and reported to 
the stakeholders too. Substitutes and Correlation need careful analysis here. 
Substitutes are the consumer deployed products in different segments without 
any modification, while correlation are products or services where the variables 
or dimensions are strongly related.

4. 	 Identification of segments to compete: The decision is taken basis various facets 
of business. The dimensions or the output of the decision could be whether the 
organization would compete only in one segment or multiple segments basis 
the strategy and analysis performed earlier. Other variables such as business 
processes similarity, resource sharing, channel partners and economies of 
scope etc. do play a vital role in this decision.

In the year 1998, Porter documented the two dimensions of value for the 
customers. These primarily branch out at a cost level or the differentiation offered 
to the customer. This can be depicted very clearly with the help of Figure 2 (Islami, 
Mustafa & Latkovikj, 2020; Tanwar, 2013; Porter & Advantage, 1985).

The focus of all the strategies is to contribute in the value generation process 
for the customers. There are a number of methods and frameworks available for the 
identification and formulation of processes that contribute towards the customer 
value generation. There was a mention earlier in the chapter about Business Model 
Canvas which is a very strong tool for the purpose of identification of activities for 
value generation. The others include Value Chain framework and Activity System 
Map. These framework are used by different organizations for the set purpose as it 
aids the formulation of the specific models for the business processes.
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Cost Advantage Strategy: This strategy simply means provisioning of the products 
for the customer at a lesser price than the competition. It is very important for the 
organization to closely study each and every cost associated with the activities 
performed on the product. There is a clear focus of the businesses to try and reduce 
the cost associated with every activity so that the product can be offered at a lower 
cost. The drivers of cost are explicitly spelt out so that they can be monitored closely. 
The process includes the identification of activities that are responsible to generate 
value. Assignment of each activity with the cost and the resource involved. There 
could be two approaches adopted here. Either the organization has a better control 
than the competition on the associated costs or the processes are reengineered and 
re-configured more efficiently as compared to the competitors. There are a number 
of cost drivers defined such as:

1. 	 Economies of scale
2. 	 Learning/experience reducing cost
3. 	 Capacity utilization
4. 	 Activity linked interrelations between business &
5. 	 Timing to ensure cost benefits and strategic choices.

Differentiation Strategy: This strategy includes creation of a unique selling 
proposition in the market which is critical for the organization. The parameters 
related to customer satisfaction are studied and the processes are aligned to achieve 
the dimensions that are vital to achieve the same. The differentiation can be created 
in the product or the marketing strategies which are identifiable to the customers. 
This approach allows the organizations to price the product at a level that can be 
higher than the competition. Customer requirements are maintained at the centre 

Figure 2. Market Strategies for segments
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of the innovation drive identifying the key activities that deliver them. Customer 
identification along with understanding of customer behaviour formulates the first 
step so as to evaluate the products to be offered. Another critical consideration 
is the cost of creating the differentiation for the customer and generate value for 
the organization. The balance is maintained by performing some activities at low 
cost while funds are invested in creating the differentiation for the customer. The 
differentiation drivers can be listed as strategic choices

1. 	 Strategic choices of Technology, service level, product configurations, quality 
etc.

2. 	 External linkages of complex products and services
3. 	 Locations that offer uniqueness to customers
4. 	 Customer experience and associated learnings that assist the organization in 

offering the differentiation to customers
5. 	 External Integrations
6. 	 Economies of scale to produce a product at a scale
7. 	 Understanding how the customer perceives the differentiation in product

Blue Ocean Strategy: Exploring completely new markets or avenues for the 
products which are completely uncontested by competitors instead of getting into 
an existing competition is encompassed in this strategy. Usually business tools like 
business model canvas or a strategy canvas is used to represent this strategy and 
the parameters or elements incorporated. Tools like strategy canvas facilitate the 
comparison of competitors on the same plane. This strategy also includes considering 
completely new segments of customers who do not consider the current products 
or the competition. There are new market boundary conditions defined to reach 
the customers who are not approached by the organization until then. The strategy 
defines new products, new customers, new markets and new value propositions. The 
associated tools along with the blue ocean strategy form an effective combination 
with business model canvas forming an exhaustive tool set to determine the strategies.

Data Categories and Sources

Data analytics profoundly covers quite a few different types of data analysis. The 
improvements in an organization are planned basis the insights generated with the 
help of information derived from the data collected. Data analytics has a much wider 
scope than just pointing towards the anomalies but also deriving the alternative 
solutions to the business problems. The major steps involved in data analytics include 
the following (Hindle & Vidgen, 2018):
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1. 	 The first steps involves identification of the business context and measurable 
objectives. This helps in validating the data requirements and the levels at 
which it will be needed. The data is humongous in itself and needs some kind 
of aggregation which could be done at different levels. For example in case 
of customers, it could be aggregated by age, demographics, sex, income level 
etc. to form clusters or segments.

2. 	 Second step is determining the data collection process. The different processes 
of data collection could be bifurcated into online and offline methods. The 
online method involves usage of tools such as surveys, questionnaires etc. 
while offline is carried out by individuals with the help of physical tools and 
relevant scales.

3. 	 For the organizations to analyse the data that is collected, it is extremely 
important to organize the data. Different software’s are available to perform 
this task quite efficiently so that the data can be analysed effectively.

4. 	 Data cleansing is the next vital step before analysis. This step ensures the 
completeness of data and also curbing of the anomalies recorded. Deduplication 
is carried out with removal of data outliers to maintain the sanctity of data. 
Also the data is validated for data sanity and corrected wherever required.

5. 	 Post the above steps, there are different techniques that are deployed to analyse 
the collated data to generate the business insights.

Data collection is an important activity for an organization so that analytics can 
be performed to build strategic, tactical as well as operational dashboards that offer 
insights to business. Profoundly the data is an unanalysed, unrelated, unorganized raw 
entity. Adding the time dimension along with the context and reference transforms it 
into information. This information augmented with the experience and association 
with similar findings converts it into knowledge. Applying the knowledge offers 
wisdom or insights to the managers to take fact based decisions. The data collected 
is fundamentally of two categories (Yerpude & Singhal, 2017):

1. 	 Qualitative
2. 	 Quantitative

The qualitative data is a non- numeric type of data while quantitative data set is 
numeric data which can be used in the analytical models. Quantitative data can be 
measured directly while qualitative data cannot be counted. Both these categories 
are equally important in deriving meaningful analytics. The different data sources 
for the quantitative data include structured surveys using liner scales or ratings 
scale. The other sources include data captured with the help of digital technologies 
such as Internet of Things etc. This data is extremely important as it is used in 
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determining the strategic directions with the help of analytical models build around 
the corporate objectives. Other data sources for the organization include the data 
collated from portals. This data is critical for the organization as it assists in capturing 
the customer behavioural and attitudinal data. With the help of the click data the 
organization portal is able to create customer segments for offering personalization. 
Globalization has influenced customer largely. Customers are constantly looking 
for personalized services that adds to customer satisfaction. Customer retention is 
directly proportional to the customer satisfaction derived by the customer. Among 
the other tools includes survey which aids business collate the customer view point. 
Surveys could be structured, semi-structured or unstructured. Data collated through 
surveys is critical as the intent is known to the respondent and feedback is with a 
context from the customers (Kudyba, 2014).

On the other hand qualitative data is conceptual and descriptive in nature. The 
data source for qualitative data includes questionnaires, interviews or observations. 
The collation of data is usually in narrative form. The analysis is conducted using 
the text mining techniques to draw inferences from this data gathered. Key words are 
registered and opinions or inferences are drawn. Especially in the social media world 
today, the social media expressions (SME) play a vital role in conducting sentiment 
analysis and social listening. A brand with the help of web pages successfully collects 
the customer emotions and sentiments. There are a significant number of tools that 
analyse these sentiments and publish meaningful dashboards for the organization. 
Another technique involves web crawlers that are deployed to gather the text around 
the brand and action based strategies are created. Tools like personal interviews and 
focussed group discussion too generate significant amount of textual data. Generally 
interviews are recorded and techniques such as voice analytics are used to get the 
relevant insights from the respondents.

While we have analysed the data categories and the major sources, it is critical to 
understand the usage of this data. A structured approach is followed for conducted 
the data analytics to convert the collated data into relevant insights that help business 
in taking fact based decisions to organizational problems. Let’s study the different 
type of data analytics to validate the use of data further.

Different Types of Data Analytics

The contemporary organizations are largely data driven. What it essentially means 
is that the organization are using analytics extensive as there is huge amount of data 
which is getting generated in every transaction and through various other sources. 
Analytics allows the organizations to implement strategies for the different insights 
that are generated with the help of data analytics and compete effectively. Data 
analytics gives the competitive edge to the organization in terms of understanding 
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the customer and personalizing the customer needs. Simplest of the forms of data 
analytics is to use descriptive statistics, but it is limited to the extent of data collated. It 
does not offer the foresightedness to the organization. In the current era it is essential 
for the businesses to know the environment much better in terms of future trends, 
predict customer behaviours and accordingly adjust the business operations. The 
usage of data analytics allows organizations to operate differently and mitigate the 
future market risks. While we state the benefits of using data analytics, it is equally 
important that there is a complete change in the organization strategy to embrace 
the data and bring about a cultural change to take data driven decisions. It’s a major 
change in the organization culture and requires a strong change management. With 
data analytics, the data generated and collated becomes one of the key assets for 
the organization assisting data driven decisions. The data or business analytics 
essentially consists of three key components:

1. 	 Competencies and capabilities of humans involved
2. 	 Business processes that drive the organization
3. 	 Technology or Information system required to operate.

Necessarily it means that all the three aspects i.e. people, processes and technology 
are critical and have equal weightage in the business analytics. Business or Strategic 
analytics fundamentally is an amalgamation of statistics, information systems and 
management science. It is about acquisition, generation, assimilation and presenting 
the data in a way that the insights generated can be used in decision making. There are 
three traditional types of analytics depicted by experts (Williams, 2011; Davenport 
& Dyché, 2013):

1. 	 Descriptive Analytics: Organization internal as well as external data is 
collated and statistically processed to represent it in an actionable format. 
It fundamentally addresses the need to study the past performance of the 
business in order to assess the current performance. Scientific explorations 
are carried out on the data to further deep dive into the reasons behind the 
results. Data mining techniques are deployed with dashboards delivered on 
the business intelligence layers. These allow cascading from the aggregated 
data to the details for analysing the results further. Businesses define the key 
performance indicators to track the defined strategies. For example a metric 
such as return on investment is used by many industries to track the utilization 
of the investments made. Descriptive analytics allows the organizations to track 
the metrics along with reasons for the achieved results.

2. 	 Predictive Analytics: It fundamentally facilitates business to uncover and predict 
the future trends and events basis the past events and data captured. There is 

 EBSCOhost - printed on 2/9/2023 7:07 AM via . All use subject to https://www.ebsco.com/terms-of-use



91

Strategic Analytics Augmented Organization

a significant usage of statistical and mathematical techniques to predict the 
future for the organizations. Neural networks, decision trees, text analytics, 
causal or regression analysis, trend analysis or time series forecasting method, 
are some of the commonly used techniques. Predictive Analytics provides 
valuable insights to business in terms of the future predictions for gearing up 
against the eventualities. The forecasting models created over the years have 
matured with the help of data and learnings from the same. The accuracy 
of the forecast generated is quite reliable and can be used as a guideline by 
the organizations. This type of analytics also relies on the machine learning 
algorithms that help identify the data trends while the volume, variety and 
velocity of data is continuously increasing.

3. 	 Prescriptive Analytics: This is a very unique capability of analytics which 
fundamentally assesses the alternatives that are recorded and simulates the 
best alternative along with the optimization possible. Organizations deploy the 
prescription analytics in all the domain of business such as finance, operations, 
sales and marketing as well as logistics. Prescriptive analytics is able to 
generate answers to business problems or dilemmas prevailing primarily due 
to the uncertainties. It assists the data driven decisions which are essentially 
informed decisions. Analytics proves to be the best option as any action taken 
basis the data reflects further on the data pattern for analysis and corrective 
actions.

Strategy Analytics (Kunc, 2018)

While we discuss on the analytics, it is important to understand that currently 
businesses have two types of data. One which is collected traditionally from the 
different interactions and transactions with the customers and environment. Second 
type of data is the digital data stream flowing in from different digital sources. The 
digital data can be structured as well as unstructured and most of it being received 
without the businesses having much control over it. One of the issues which influences 
the analytics is the availability of specified data and the time period when it was 
required. The strategies get impacted with the data and the knowledge (Kautish, 
2008, Kautish & Thapliyal, 2012) derived from the same. On the other hand the 
digital data streams create new business opportunities or new avenues in the existing 
business to generate revenue. But care needs to be exercised due to the velocity of 
data changes. Analytics helps in generating the business insights for data driven 
decision making, while statistics and management science power the generation of 
insights. Management science specifically plays a significant role in the strategy 
making and encompasses the following major constructs:
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1. 	 Domain expertise: Knowledge with regards to specific fields or domain in 
particular specific areas is generated by management science. This knowledge 
assists in developing deeper understanding of the data collected and the probable 
bearing of the same on the performance of the organization.

2. 	 Strategy recommendation: With the domain knowledge existing as a part of 
the management science assists in formulating and recommending different 
strategies. These strategies are very useful for corporates as it links the data 
collected and the domain knowledge along with the future predictions.

3. 	 Role play: Management science plays multiple roles in the data analytics journey. 
The different roles enacted are of a strategic advisor or of an analyst. In the 
strategic advisor role it is critical to understand and translate the requirement 
from the decision makers. In the analyst role management science enables the 
validation of values and improve the quality of decisions. It fundamentally 
eradicates the different types of biases and limitations which get introduced 
in the process.

4. 	 Democratizing the decisions: Businesses have objectives for the stakeholders 
which are ethical in nature. Typically in practical scenarios there are situations 
where the decisions are overpowered. The decisions that are influenced may 
or may not be in the best interests of the organization. Analysts and scientists 
practicing management science support the views and suggestions that are 
overpowered.

It is important to convert the strategic problem into an analytical model. Once 
the model is created the next stage is to identify the data requirements clearly laying 
down the underlying assumptions. The structure of the model and the assumptions 
can be validated. The output of the model imitates the existing and the future 
performance of the strategic problem. The model is never the only solution but it 
exists as a part of multiple models which triangulate and publish the results. The 
organizations are challenged with the model creation when the strategic problems 
are not defined appropriately or the parameters are not quantifiable.

For such cases business refer to the qualitative methods of analysis. Causal loop 
analysis, cognitive mapping, scenario analysis, decision trees, analytic hierarchy 
process etc. are some of the major qualitative methods used in management science. 
While statistics, probabilistic, Monte Carlo etc. are some major quantitative methods 
to calculate the one attribute in management science. In case of one attribute 
calculation there are two broad types: deterministic and stochastic. In case of 
deterministic methods there is a simple analysis of one attribute with reference to all 
other parameters considered. For example, profit can be attributed to the efficiency 
of different processes and units. Stochastic methods go ahead with the postulation 
that there are no single values but a range of values and the method chosen depends 
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upon the purpose. The method apart from the one parameter determination includes 
a replication method or method to replicate. These methods assist in comprehending 
the past behaviour of the model or system along with current and future behaviour 
basis the models and their interactions. The major quantitative methods used in 
replication encompass discrete event simulation, system dynamics or agent based 
simulation. Third method is termed as the optimization method, wherein the objective 
includes finding the best alternative from the solutions. These models fundamentally 
contain two components. The first component is the objective function which is 
nothing but a set of decision variables whose optimal solution needs to be derived. 
The other component consists of the constraints that limit the values of the decision 
variables. There are two major types of optimization methods: deterministic and 
stochastic. Having understood management science, we also need to understand 
the strategic management as a part of strategic analytics (Rooyen, 2005; Pröllochs 
& Feuerriegel, 2020).

Strategic Management

Strategic Management is primarily a progressive process in which the strategies 
are developed with a sequence of suggestions or offers and a variety of processes. 
Building strategy is an important part of business as they are built for future 
considering all the uncertainties considering all the risks in the plans. Planning, 
creation, evaluation are the essential steps of strategy management, but the critical 
one includes the change management on ground. Implementation of the strategy 
involves multiple interactions between the people, process and technology. Further 
implementation of the strategy is mostly unidirectional with internal and external 
processes aligned to the strategy. To reverse an implemented strategy, it is at times 
impossible since there are many elements which are modified during the change 
management that are irreversible. Strategic management is a framework which is 
conceptual and can be used by the decision makers for creating strategies. Once 
implemented there is a performance framework created to monitor the success of 
the strategy over time. The feedback is carefully gathered and put to action by the 
managers to improve upon the strategy implemented. The problems arising out 
of a strategy implemented are long term and strategic in nature that require to be 
addressed. Operational issues, complexity, significant time lag, and irreversible 
effects are some of the major problems reported (Grover et al., 2018).

Implementation of Strategic analytics includes the pure play integration of 
management science and strategic management. With strategic analytics implemented, 
businesses capitalize on the qualitative and quantitative data to take strategic decisions. 
It definitely does not mean that the managers are expected to be statisticians or 
quantitative data scientist. In strategic analytics there are no easy answers to the 
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strategic problems but it offers a variety of alternatives and reasonable justifications 
to select the right alternatives. The aim is to amalgamate the strategic concepts with 
the analytics tools for enabling managers with the proficiency to solve strategic 
issues. There are certain prerequisites for an organization before conducting the 
strategic analytics. It is important to relate the strategic analytics to the performance 
scorecards and targets which business wishes to achieve. Second important aspect 
is to validate the data sources along with its consistency and reliability. The analyst 
need to know the importance of qualitative data and the methods to analyse the 
same as it is equally important in strategic analytics. Building the causal model and 
gaining insights at each stage until maturity probably would be the last step before 
applying strategic analytics for decision making. Understanding of causal methods 
is significantly critical for the organization as it points towards the change in process 
improvement tools such as six sigma or lean etc. Once these pre-requisites are met, 
organizations have to ascertain the structural issues as these are critical in strategy 
implementation.

•	 Appropriate delegation of authorities to take decision including cross 
functional functions.

•	 The needs of the organization not met by the delegated authorities.
•	 The culture of the organization needs to be evaluated for the change 

management that strategic analytics will bring in.

Post these structural issues are addressed the possibility of successful 
implementation of strategic analytics get higher. Let understand the major steps in 
the strategic analytics implementation (Levenson, 2015):

1. 	 Analytics to diagnose the competitive advantage: From a couple of decades 
organizations have realized the advantages of having data and performing 
analytics. This analytics is typically targeted towards exploring the customer 
data to offer more than the competitors and gain competitive advantage. Data 
enabled learning creates an unmatched knowledge within the organization. It 
helps builds the competitive defence for the different activities to be conducted 
in the market. Analytics also assists organizations with building of a strategy 
that creates entry barriers for new entrants in the market. All the activities that 
create a competitive advantage are in focus. The organization strength and 
weaknesses are evaluated along with the opportunities and threats prevailing. 
Next step includes building of the causal model that establishes the different 
relationships. Post this the relevant stakeholders are aligned to meet the designed 
objectives of the analysis. The care that needs to be exercised during this activity 
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is to ensure that while individual function level objectives are discussed, the 
sight of the strategic objective is not lost.

2. 	 Analytics to analyse the enterprise: Enterprise and the dynamics prevailing have 
a significant impact on the roll out of a strategy. As discussed in the previous 
step the causal relationships are formed between the different parameters. 
These causal relationships are validated at various stages in the enterprise. 
Management science is required extensively for this validation and analytics 
to come up with the right alternatives. The different stages could be at an 
organization level, or a business unit level or possibly at a business process 
level. During this stage the assessment is carried out to diagnose with the help 
of analytics whether the organization is falling short in meeting the strategic 
objectives that were outlined.

3. 	 Analytics to analyse the Human Capital: This is one of the critical steps as the 
strategies have to be rolled out by the individuals. Human capital is important 
and needs to be aligned to the strategic objectives of an organization. All the 
individuals working for an organization are fundamentally working basis the 
roles assigned to them. The analytics at this stage is advanced which means 
significant amount of data is analysed at this stage. Most importantly the right 
questions need to be asked and the right data sets need to be made available to 
generate the insights. The business and people issues need to be tied together 
to achieve the common objective. This stage also assesses whether the people 
who are the decision makers have the right set of insights to look at. Further 
it also validates the skillset possessed by these individual and its fitness to the 
role assigned. If not then strategic analytics helps and enables the corrections 
in the system along with the changes.

Strategic analytics in the contemporary organizations has become a norm where 
management science and strategic management integrate. The analytics and strategies 
are dependent on each other while the analytics objectives are dependent on the 
organizational strategy. Each of the functions in the organizations are supported 
by the analytics insights cascaded and integrated with all the functions (Vahdati, 
Nejad, & Shahsiah, 2018).

CASE STUDIES

Contemporary organizations possess significant amount of data from all the functions 
and transactions. The data has not just grown in volume but also in terms of the 
variety, veracity, and diversity. The richness in the quality of data has exhibited 
tremendous growth over the years making it simple for the management science. We 
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discussed about the analytics which consumes the data collated. Most of the large 
contemporary organizations have implemented digital technologies to gather real 
time data from the different customer transactions. Technologies such as Internet 
of Things in conjunction works decently for data collection. Machine Learning 
algorithms have improved constantly. The physical world has come closer to the 
virtual world. There are opportunities which are capitalized by the firms during the 
complete customer journey and basis the strategy outlined consumed in analytics to 
generate insights for decision making. Different industries track the data differently 
and align the same to the corporate strategy. Organizations execute descriptive, 
predictive and prescriptive analytics aligning the management science and strategy 
management to empower the decision makers with strategic analytics. In this section 
we shall be deliberating on the use cases of strategic analytics to validate the impact 
of the same on the organization (Akter et al., 2016; Morabito, 2015).

Use Case #1

Business strategy: Growth and expansion strategy was adopted by Amazon deploying 
the innovations in Information Technology simultaneously delivering customer 
experience.

Personalization (Godin, 2018): It can be simply be stated as analytics basis the 
log captured. Business are keen to monitor and design the business processes for 
the customers on the portals for a personalized experience. The portal is architected 
such that every click made by the customer and sections viewed are recorded in a 
separate database. This data is very useful to capture the behavioural and attitudinal 
information of the customer. This data is collected, processed and analysed to 
personalize the product offerings. The personalization encompasses the core product, 
associated merchandize, allied products and services that add value to the customer. 
The recommendation engines captures the data and basis the past orders, recommends 
the other products that the customer can buy (Nelson, 2019). The organization that 
one can look at is Amazon. The business strategy of growth, customer retention 
etc. was clearly laid out and linked to the strategic analytics. Management science 
contributed with the domain knowledge of retail business. The individual customer 
locations were tracked to map them with the nearest retail outlet to optimize the 
transportation costs. Amazon further collects the user time spent on pages and helps 
recommend similar category of products increasing the opportunities of cross sell 
and up sell. Amazon uses the collected data in different types. With collaborative 
filtering which is a subset of personalization, they have been able to achieve descent 
numbers in up sell. With the complete view of the customer such as wallet share, 
address, products bought etc. Amazon is able to fairly predict what products and 
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customers can be nudged for sales. With strategic analytics deployed using big data 
following were the benefits derived:

1. 	 Better understanding of the market with descriptive and predictive analytics
2. 	 Increased satisfaction amongst the customers with the personalization offers
3. 	 Improvement in sales revenues
4. 	 Optimization of costs
5. 	 Reduction in lead time
6. 	 Opportunities for cross sell and up sell
7. 	 Alternate revenue streams

In the year 2007, the count of employees working for amazon for about 17 
thousand, which by 2020 has risen to 5.7 plus lac employees. The annual net revenue 
of Amazon in the year 2007 was around $14.84 Bn USD which saw an exponential 
growth recording $386 Bn USD in the year 2020. Amazon with the knowledge of 
customer demands launched their Amazon prime services. The customer satisfaction 
can be measured with the growth of Amazon prime customers. On in USA, from 
25 million subscribers in 2013, it grew to 119 plus million subscribers at the start 
of year 2020 (Statista, 2019). These are significant growth numbers that can be 
contributed to the usage of strategic analytics.

Use Case #2

Business Strategy: Thames water organization formed a strategy which included 
achieving operational efficiency and highest customer service with reduction in 
wastages.

Customer service: Usually whenever there is a mention of usage of analytics in 
business there are few case studies which are commonly discussed. These include 
customer analytics, power grid analytics, manufacturing analytics, human resource 
analytics, sales and marketing analytics, health care analytics etc. The use case we 
are now going to discuss deals with the efficient usage and monitoring of river 
water. Thames is the largest provider of water in UK and supplied 2600m litres of 
water per day. This was one of the pioneer analytics projects where the objective 
was to manage the water supplies as well as monitor the assets remotely. The project 
involved usage of real time data. As a part of the project the success criteria defined 
was to assess the efficiency of the system. Customer expectations and experience was 
maintained at the centre while the strategy formation. Single view of the operating 
systems was created including all the facilities. The efficiency of the water supplies 
was improved greatly while the assets were monitored remotely. The data enabled 
predictive analytics to envisage the failures of any of the equipment’s. The real time 
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data further enabled a significant reduction in the lead time of repairs of such critical 
systems. The fluctuations in demand were predicted and acted upon proactively. 
The system also took into account the weather parameters and manifested the 
supply conditions. The effective usage of analytics offered significant benefits to 
the consumers too. The bill amount for the consumers were the lowest as compared 
to other systems. The quality of water supplies too improved considerably. This was 
one of the most unique implementations of analytics that makes this case study 
noteworthy (Valahu & Devraj, 2014; IBM, 2013).

Use Case #3

Business strategy: Northern Power Grid Holdings Company documented the business 
strategy of achieving operational efficiency with high customer service levels.

The third case we will discuss represents the usage of strategic analytics in the 
power supply domain. The area covered by the Northern power grid was around 25 
thousand kilometres. The power supply was designed to cater to almost 3.9 million 
consumers within this area. This domain in particular is affected majorly by the 
demand volatility. The usage of electricity is difficult to predict. Also the supplies 
need to be regularized as soon as possible in case of any interruptions due to an 
unforeseen event. The strategy outlaid was to ensure customer satisfaction by meeting 
the customer needs and maintaining the quality of suppliers. Strategic analytics 
works superlative in such cases with the consumption data patterns and predicting 
the requirements of power supplies. With the implementation of analytics, there 
was a seamless power supply maintained to such a large community. The demand 
forecasting techniques deployed utilized the past data and other input parameters 
such as weather conditions etc. and anticipated the demand. The anomalies in the 
data were also handled with some exception handling procedures that enabled the 
company to monitor and maintain the assets. The maintenance schedule was pre-
empted by the system to safeguard the infrastructure. Looking at the successful 
implementation, the same model was then deployed in other power grids to ensure 
the optimization of resources and improved customer service (Edge Analytics, n.d).

Use Case #4

Business Strategy: Nissan Motors drafted a business strategy of reviving from 
the financial losses and creating a profitable organization delivering value to its 
stakeholders.

This case is related to an automobile organization named “Nissan Motors”, 
which was facing financial crisis. As a part of the recovery plan the management of 
the firm engaged a consulting firm to conduct a detailed study. A revival plan was 
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documented to ensure that the firms returns on a profitable track. Key performance 
indicators were observed along with deployment of a web portal. The key objective 
of this portal was to strengthen the financial controlling capability. The long term 
plan included alignment of the parameters to the international accounting standards. 
Standard ERP software was deployed so that the entire data gets recorded in the 
database. The transparency of data improved the operational efficiency significantly 
creating collaboration within different functions of the organization. The systems 
were rolled out in phases and deployed across locations to ensure uniformity of 
business processes. Post the successful implementation, the data was used to generate 
insights that were linked to the key performance indicators defined at the start of 
the program. Close monitoring and immediate corrective actions enabled Nissan 
Motors to revive as a dynamic company within two years recoding exceptional profits 
and highest earnings in a year. The strategy amalgamated with the data analytics 
and management science assisted the organization record a turnaround in business. 
Similar approach was deployed by the organization in the connected vehicle domain 
with analytics driven insights at the core. These insights enabled Nissan Motors 
deploy the connected vehicle use cases for its customers simultaneously offering 
world class customer experience (Cloudera, n.d.; Petty, 2007).

Use Case #5

Business Strategy: Uber business strategy clearly recorded transportation as reliable 
as running water, everywhere for everyone.

Uber of the world’s largest fleet operating with eight million plus customers and 
one billion trips deployed analytics to deliver customer experience. The solution 
simply included a mobile application for the rider to choose his location and book his 
ride. The ride is then made visible to the drivers who are in vicinity to the customer 
location. Basis the confirmation from the driver, the information is passed on to the 
customer regarding the driver and vehicle details. The underlying data layer deployed 
enables leveraging the insights generated for intelligent decision making. This data 
when combined with the traffic and global positioning system data helps Uber with a 
unique functionality of dynamic pricing. Other vital insights include face rides, driver 
behaviour etc. that power the operational efficiency ensuring safety and trust of the 
customer. There are different algorithms configured in the backend to manage and 
match the right combinations of riders and drivers. Uber further records and stores 
the data of each customer and rides over a period of time. This data is successfully 
used in demand forecasting of vehicle requirements (Dezyre, 2021).
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CONCLUSION

It is proven that the problems in an organization are directly proportional to the size 
of the organization. Due to the size of the organization being larger, the sources 
of data collection and volume of data is very high that needs to be collated and 
administered. Focussed initiatives need to be planned which are aligned to the 
corporate strategy of an organization. The holistic view of the data is necessary to 
ensure that the decision making is accurate and comprehensive. The use cases depicted 
above and many other success stories proves that strategic analytics proves to be an 
important tool for business transformation. It clearly demonstrates the growth in 
the business simultaneously optimizing on the organizational resources. The returns 
on investments is significantly high along with value generation and newer streams 
of revenue getting unearthed. The data driven organizations conduct an in-depth 
study for the data requirements to conduct the strategic analytics. The data strategy 
as studied earlier is linked to the organization strategy. The objective is to drive the 
organizational effectivity and efficiency. The approach required necessarily includes 
strategy, research, analysis and finally the analytical models that are in line with the 
corporate strategy. Table 1 depicts the different linkages discussed so far.

The critical questions for the business are identified and validated. Basis this 
the planning is done for the data analytics and target is to create a system that 
fundamentally builds value and simultaneously delivers the competitive advantage 
for the organization in the market. The other benefits that are targeted include cost 
reductions, saving of resources, time and most prominently deliver the customer 
satisfaction. Strategic analytics as we discussed is a blend of management science 
and strategy management along with analytics. The cautions mentioned in the chapter 
need due attention during the data collection. The data needs to be accurate and 
comprehensive for the analytics model to deliver the right insights for decision making. 
The measures of data quality are reliability and validity of the data. As seen in the 
use cases depicted above with strategic analytics implemented, organization bring 
about a business transformation. It has become mandatory for the organization who 
intend to derive maximum value for the organization with the resources possessed. 
Strategic analytics is vital for organizations as it assists in:

1. 	 Validating and improving the customer experience
2. 	 Raises the efficiency of the business processes
3. 	 Fact based decision making
4. 	 Fraud identification
5. 	 Reduction in manufacturing costs
6. 	 Improved forecasts and reduction in uncertainties
7. 	 Competitive position in the market
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8. 	 Generates profit for the organization.

With the above benefits there are some implicit concerns that the organization 
needs to be aware of, such as:

1. 	 Complete knowledge of the domain data
2. 	 Availability of experts
3. 	 Costs associated with the newer technologies
4. 	 Needs extensive data
5. 	 Choice of the alternatives depends upon the individual taking decision.

Thus as demonstrated strategic analytics is very beneficial for the organization, 
provided the implementation is done correctly. The insights generated also should be 
available in correlation with the business domain knowledge. Care must be exercised 
during the data collection of maintaining a similar time period for all the parameters 
contributing to the model calculations. This eradicates the error in calculations and 
the results are much more relatable.

REFERENCES

Akter, S., Wamba, S. F., Gunasekaran, A., Dubey, R., & Childe, S. J. (2016). How 
to improve firm performance using big data analytics capability and business 
strategy alignment? International Journal of Production Economics, 182, 113–131. 
doi:10.1016/j.ijpe.2016.08.018

Cloudera. (n.d.). Nissan | Customer Success | Cloudera. Retrieved 28 January 2021, 
from https://www.cloudera.com/about/customers/nissan.html

Davenport, T. H., & Dyché, J. (2013). Big data in big companies. International 
Institute for Analytics, 3, 1–31.

Dezyre. (2021). How Uber uses data science to reinvent transportation? Retrieved 
28 February 2021, from https://www.dezyre.com/article/how-uber-uses-data-science-
to-reinvent-transportation/290

Edge Analytics. (n.d.). Edge Analytics Northern Powergrid: Utility Planning | Edge 
Analytics. Retrieved 18 March 2020, from https://edgeanalytics.co.uk/northern-
powergrid/

Godin, M. (2018). 3 Unbelievable Amazon Success Stories. Retrieved 3 January 
2021, from https://crazylister.com/blog/amazing-amazon-success-stories/

 EBSCOhost - printed on 2/9/2023 7:07 AM via . All use subject to https://www.ebsco.com/terms-of-use

https://www.cloudera.com/about/customers/nissan.html
https://www.dezyre.com/article/how-uber-uses-data-science-to-reinvent-transportation/290
https://www.dezyre.com/article/how-uber-uses-data-science-to-reinvent-transportation/290
https://edgeanalytics.co.uk/northern-powergrid/
https://edgeanalytics.co.uk/northern-powergrid/
https://crazylister.com/blog/amazing-amazon-success-stories/


103

Strategic Analytics Augmented Organization

Grover, V., Chiang, R. H., Liang, T. P., & Zhang, D. (2018). Creating strategic 
business value from big data analytics: A research framework. Journal of Management 
Information Systems, 35(2), 388–423. doi:10.1080/07421222.2018.1451951

Hindle, G. A., & Vidgen, R. (2018). Developing a business analytics methodology: 
A case study in the foodbank sector. European Journal of Operational Research, 
268(3), 836–851. doi:10.1016/j.ejor.2017.06.031

IBM. (2013). IBM helps transform Thames Water using Big Data Analytics in 
preparation for future growth. Retrieved 9 January 2021, from https://newsroom.ibm.
com/2013-05-16-IBM-helps-transform-Thames-Water-using-Big-Data-Analytics-
in-preparation-for-future-growth

Islami, X., Mustafa, N., & Latkovikj, M. T. (2020). Linking Porter’s generic strategies 
to firm performance. Future Business Journal, 6(1), 1–15. doi:10.118643093-020-
0009-1

Kautish, S. (2008). Online Banking: A Paradigm Shift. E-Business. ICFAI Publication, 
Hyderabad, 9(10), 54–59.

Kautish, S., & Thapliyal, M. P. (2012). Concept of Decision Support Systems in 
relation with Knowledge Management–Fundamentals, theories, frameworks and 
practices. International Journal of Application or Innovation in Engineering & 
Management, 1(2), 9.

Kudyba, S. (2014). Big data, mining, and analytics: components of strategic decision 
making. CRC Press. doi:10.1201/b16666

Kunc, M. (2018). Strategic analytics: integrating management science and strategy. 
John Wiley & Sons. doi:10.1002/9781119519638

Levenson, A. (2015). Strategic analytics: Advancing strategy execution and 
organizational effectiveness. Berrett-Koehler Publishers.

Morabito, V. (2015). Big data and analytics for competitive advantage. In Big Data 
and Analytics (pp. 3–22). Springer. doi:10.1007/978-3-319-10665-6_1

Nelson, P. (2019). Six Big Data Use Cases for Modern Business | Accenture. Retrieved 
11 January 2021, from https://www.accenture.com/us-en/blogs/search-and-content-
analytics-blog/big-data-use-cases-business

Özemre, M., & Kabadurmus, O. (2020). A big data analytics based methodology 
for strategic decision making. Journal of Enterprise Information Management.

 EBSCOhost - printed on 2/9/2023 7:07 AM via . All use subject to https://www.ebsco.com/terms-of-use

https://newsroom.ibm.com/2013-05-16-IBM-helps-transform-Thames-Water-using-Big-Data-Analytics-in-preparation-for-future-growth
https://newsroom.ibm.com/2013-05-16-IBM-helps-transform-Thames-Water-using-Big-Data-Analytics-in-preparation-for-future-growth
https://newsroom.ibm.com/2013-05-16-IBM-helps-transform-Thames-Water-using-Big-Data-Analytics-in-preparation-for-future-growth
https://www.accenture.com/us-en/blogs/search-and-content-analytics-blog/big-data-use-cases-business
https://www.accenture.com/us-en/blogs/search-and-content-analytics-blog/big-data-use-cases-business


104

Strategic Analytics Augmented Organization

Petty, R. (2007). Nissan: Success Story of a Dramatic Turnaround. Retrieved 16 
January 2021, from https://www.capgemini.com/fr-fr/ressources/nissan-success-
story-of-a-dramatic-turnaround/

Porter, M. E., & Advantage, C. (1985). Creating and sustaining superior performance. 
Competitive Advantage, 167, 167-206.

Pröllochs, N., & Feuerriegel, S. (2020). Business analytics for strategic management: 
Identifying and assessing corporate challenges via topic modeling. Information & 
Management, 57(1), 103070. doi:10.1016/j.im.2018.05.003

Statista. (2019). U.S. Amazon Prime subscribers 2019 | Statista. Retrieved 13 
February 2021, from https://www.statista.com/statistics/546894/number-of-amazon-
prime-paying-members/

Tanwar, R. (2013). Porter’s generic competitive strategies. Journal of Business and 
Management, 15(1), 11–17.

Vahdati, H., Nejad, S. H., & Shahsiah, N. (2018). Generic Competitive Strategies 
toward Achieving Sustainable and Dynamic Competitive Advantage. Revista 
Espacios, 39(13).

Valahu, A., & Devraj, J. (2014). Accenture to Help Thames Water Prove the 
Benefits of Smart Monitoring Capabilities. Retrieved 5 February 2021, from https://
newsroom.accenture.com/industries/utilities/accenture-to-help-thames-water-prove-
the-benefits-of-smart-monitoring-capabilities.htm

Van Rooyen, M. (2005). A strategic analytics methodology (Doctoral dissertation).

Williams, G. (2011). Descriptive and predictive analytics. In Data Mining with Rattle 
and R (pp. 171–177). Springer. doi:10.1007/978-1-4419-9890-3_8

Yerpude, S., & Singhal, T. K. (2017). Internet of Things and its impact on Business 
Analytics. Indian Journal of Science and Technology, 10(5), 1–6. doi:10.17485/
ijst/2017/v10i5/109348

 EBSCOhost - printed on 2/9/2023 7:07 AM via . All use subject to https://www.ebsco.com/terms-of-use

https://www.capgemini.com/fr-fr/ressources/nissan-success-story-of-a-dramatic-turnaround/
https://www.capgemini.com/fr-fr/ressources/nissan-success-story-of-a-dramatic-turnaround/
https://www.statista.com/statistics/546894/number-of-amazon-prime-paying-members/
https://www.statista.com/statistics/546894/number-of-amazon-prime-paying-members/
https://newsroom.accenture.com/industries/utilities/accenture-to-help-thames-water-prove-the-benefits-of-smart-monitoring-capabilities.htm
https://newsroom.accenture.com/industries/utilities/accenture-to-help-thames-water-prove-the-benefits-of-smart-monitoring-capabilities.htm
https://newsroom.accenture.com/industries/utilities/accenture-to-help-thames-water-prove-the-benefits-of-smart-monitoring-capabilities.htm


Copyright © 2021, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

Chapter  6

105

DOI: 10.4018/978-1-7998-7716-5.ch006

ABSTRACT

The research work is focused on examining the role of business intelligence (BI) 
tools in strategic financial analysis. The effective utilization of data is essential in 
order to survive in today’s competitive business environment. Traditionally, data 
analysis was performed manually by using a spreadsheet. However, due to big data 
proliferation at an unprecedented pace, it becomes difficult for the financial services 
industry to manage large datasets. Therefore, to address this issue, both academia 
and industry practitioners have come forward to meet the needs of a growing business 
with the help of BI tools. In this context, this chapter aims to assist the BI researchers 
and practitioners in the financial services industry to make fact-based decisions by 
using popular BI tools like Power BI, Tableau, and SAS analytics. Consequently, the 
chapter provides a detailed review of the applications of these BI tools in strategic 
financial analysis and to enhance overall corporate performance.

1. INTRODUCTION

The rise of data generation and exponential growth of technology radically change 
the way industries and individual businesses work. By its very nature, the financial 
services industry is considered to be one of the most data-intensive industries, 
representing a unique opportunity to store, analyze and exploit data usefully. For 
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instance, vast quantities of customer data are being generated by the banks, such as 
point-of-sale transactions, customer profile data collected for know your customer 
(KYC), deposits, and withdrawals at automatic teller machines (ATMs), and online 
payments (Kautish, 2008). Still, they are not very good at using these rich data sets 
because of their silo and product-oriented nature. Data numbers have historically 
been crunched, and decisions have been taken based on inferences derived from 
measured trends and risks. However, hundreds of millions of financial transactions 
occur every day and the massive volumes of data present ever-new problems 
for the financial sector (Hasan et al., 2020). Therefore, companies require more 
efficient tools like business intelligence (BI) software (than conventional strategic 
management tools and ratio analysis) that can help shape the business strategy for 
tomorrow and facilitate real-time decision-making (IşıK et al., 2011). As computers 
have usurped the manual data analysis functionality, the need for more sophisticated 
data visualization and analytics capabilities has increased over time.

Financial services firms can now focus on emerging data-driven market 
opportunities by collecting and exploiting large volumes of data with business 
intelligence software. Business intelligence is characterized by Khan & Quadri (2014) 
as the process of taking large quantities of data, analyzing that data, and providing 
a high-level collection of reports that condense the nature of that information into 
the basis of business behavior, allowing management to make fundamental business 
decisions on a daily basis. Moreover, financial business intelligence is a term used 
to define strategies to collect, process, and analyze financial data from databases 
in real-time and make informed business decisions with the assistance of advanced 
business intelligence tools (Rasmussen et al., 2002). The use of BI in the financial 
services industry provides various benefits as listed below-

1. 	 Forecasting potential future financial scenarios.
2. 	 Shaping business strategy through reliable, factual insights rather than intuition.
3. 	 Gaining in-depth knowledge of key trends and take steps to maximize 

organizational success.
4. 	 Helping in reduction of costs, raise profitability and improves the value of the 

business.
5. 	 Understanding customers’ needs based on consumer profiles, purchasing 

history, expectations, and demographics.
6. 	 Finding and targeting the most profitable clients.

This chapter is organized into various sections- section 2 discusses the importance 
of strategic financial analysis. Various issues related to conventional strategic 
management tools have been discussed in section 3. Section 4 discusses the role of 
BI in strategic financial decision-making. Section 5 provides a detailed review of BI 
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applications and tools for the financial services industry. Section 6 throws light on 
the key research gaps addressed by the researcher. Section 7 discusses the study’s 
limitations, followed by section 8 that provides direction for future work. Finally, 
the chapter is concluded in section 9.

2. IMPORTANCE OF STRATEGIC FINANCIAL ANALYSIS

Strategic financial analysis is used to identify the method of controlling a company’s 
finances to achieve its strategic objectives (Liu, 2010). It is a management strategy 
that uses various techniques and financial instruments to formulate a strategic plan. 
Strategic financial analysis ensures that the selected strategy is applied (Liu, 2010). 
Multiple features of strategic financial analysis include the following (Helfert & 
Helfert, 2001):

1. 	 It focuses on the management of long-term assets, taking a strategic viewpoint 
into account.

2. 	 It is a continually evolving method to adapt and revise strategies to meet the 
company’s financial targets.

3. 	 It can, as well, be versatile and organized.
4. 	 It involves a multidimensional and imaginative approach to solve business 

problems.
5. 	 It encourages the company’s profitability, prosperity, and presence over the 

long term and strives to optimize shareholders’ wealth.
6. 	 It helps formulate appropriate strategies and oversee action plans to be compliant 

with business goals.
7. 	 Using empirical financial methods with quantitative and qualitative reasoning, 

it analyzes factual details.
8. 	 It allows financial managers to make decisions about investing in and funding 

assets.

Hence, strategic financial analysis is intended to define potential methods 
capable of optimizing the company’s market value. It also ensures that the company 
successfully implements the strategy to achieve the required short-term and long-term 
objectives and maximize shareholder value (Krylov, 2015). The strategic financial 
analysis controls the organization’s financial resources to achieve business objectives.
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3. ISSUES WITH CONVENTIONAL 
STRATEGIC MANAGEMENT TOOLS

The standard strategic management tools used to conduct an internal and external 
analysis of a company are SWOT (Strengths, Weaknesses, Opportunities, Threats) 
analysis, Porter’s five forces model, and PEST (Political, Economic, Socio-cultural, 
Technological) analysis (Berisha Qehaja et al., 2017). The SWOT analysis identifies 
organizational strengths, weaknesses, opportunities, and threats, which is the critical 
component of strategic planning (Kearns, 1992). Though it helps the organization 
understand its strategic competitive position, SWOT can be a shallow and even 
deceptive exercise (Kearns, 1992). SWOT analysis produces a one-dimensional 
model that categorizes each problem attribute’s power, weakness, potential, or 
hazard. As a consequence, it seems like each attribute has only one effect on the 
issue being studied.

Nevertheless, one element may be both strength and a weakness. For instance, a 
high inventory turnover ratio indicates both strength (i.e., strong sales) and weakness 
(i.e., insufficient inventory) (Rao & Rao, 2009). Therefore, tools like SWOT analysis 
can misguide companies while making crucial business decisions. Porter’s Five Forces 
is a straightforward yet effective instrument for understanding the competitiveness 
of a company’s market environment and recognizing the possible viability of the 
strategy (Grundy, 2006). However, this framework is qualitative in nature and cannot 
be used to evaluate a company’s financial position. Additionally, this model is static 
and takes no account of time, according to Thyrlby (1998). Therefore, defining 
markets with higher competitive dynamics is even more challenging because they 
can shift very rapidly.

PEST analysis is used to gauge external factors that could influence a company’s 
profitability (Ho, 2014). As this tool considers only external factors, internal factors 
impacting a company’s financial position are ignored. For instance, the factors 
like cost and capital structure of a company, liquidity, and solvency position of a 
company are ignored. It demands the continuous development of new models and 
tools to aid management with strategic decision-making.

4. ROLE OF BUSINESS INTELLIGENCE (BI) IN 
STRATEGIC FINANCIAL DECISION MAKING

4.1 Different Viewpoints on Business Intelligence

Global & Kim (1986) defined BI as a management theory and instrument, which 
helps companies manage and optimize business information to make successful 
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decisions. The objective of the BI systems is to capture data and information to 
make informed decisions faster than business events. BI was used as an analysis tool, 
offering automated decision-making on revenue, market trends, consumer demand, 
product preference, etc. (Farrokhi & Pokoradi, 2012). Moreover, business intelligence 
is described by the Data Warehousing Institute (a provider of data warehouse and 
BI industry education and training) as the technologies, procedures, and resources 
necessary to turn data into information, which can further be transformed into 
knowledge, and knowledge into plans that leads to profitable business actions (Farrokhi 
& Pokoradi, 2012). Business intelligence is characterized by Stackowiak et al. (2007) 
as the process of taking large quantities of data, analyzing that data, and providing a 
high-level collection of reports, allowing management to make fundamental business 
decisions on a daily basis. However, Zeng et al. (2006) described BI as the method 
of collecting, processing, and disseminating information to reduce uncertainty in 
making strategic business decisions. Strategic decisions are related to the execution 
and assessment of the purpose, vision, goals, and objectives of the organization with 
a medium to long-term effect on the organization, as opposed to tactical decisions 
related to regular business activities (Schmidt & Wilhelm, 2000). Furthermore, 
Evelson et al. (2007) define BI as a collection of procedures and technologies that 
convert raw, meaningless data into useful and actionable information. During every 
day operating processes, it utilizes a large amount of data gathered and converts the 
data into meaningful information to prevent its ignorance in terms of its performance.

Therefore, BI mainly performs two crucial functions: firstly, the compilation, 
interpretation, and dissemination of information and, secondly, to facilitate the 
strategic decision-making process. Furthermore, various processes that assist financial 
decision-makers in improving corporate performance include the following-

1. 	 Statistical analysis: Taking the findings from descriptive analytics and exploring 
the data further by using statistics such as how and why a particular pattern 
occurred (Nybakk, 2018).

2. 	 Querying: Asking detailed questions about the data by pulling the responses 
from the datasets (Gartner, 2021).

3. 	 Benchmarking and performance metrics: Comparing current performance 
data to historical data using personalized dashboards to monitor performance 
against objectives (Gartner, 2021).

4. 	 Data preparation: Compilation of various data sources, identification of 
dimensions and measurements, and data analysis preparation (Gartner, 2021).

5. 	 Descriptive analytics: To determine the root cause of a problem based on 
preliminary data analysis (Schmidt & Wilhelm, 2000).

6. 	 Data mining: To discover patterns in massive datasets using statistics, databases, 
and machine learning (Powel, 2017).
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7. 	 Data visualization: Turning data interpretation into visual representations to 
consume data more quickly, such as graphs, maps, and histograms (Gartner, 
2021).

8. 	 Visual analysis: Expressing data in the form of visual storytelling to help 
readers understand the complex data in an easy way (Gartner, 2021).

9. 	 Reporting: Sharing the study of data with stakeholders to draw conclusions 
and make decisions (Foley & Guillemette, 2010).

4.2 BI Capabilities

Business intelligence (BI) platforms enable businesses to create BI applications by 
offering three types of capabilities such as analysis (e.g., OLAP, i.e., online analytical 
processing), delivery of information (e.g., dashboards and reports); and integration of 
data (e.g., data warehouse) (Gartner, 2021). These elements are explained as follows:

1. 	 Analysis: It refers to how business users can slice and determine their way 
through data using advanced tools that allow dimensions such as hierarchies 
or time to be navigated (Marius et al., 2009). An OLAP offer summarized 
multidimensional views of business data and is used to optimize the enterprise’s 
modeling, reporting, research, and planning processes (Abelló & Romero, 
2009).

2. 	 Delivery of information: It refers to storytelling through dashboards and reports. 
A business intelligence dashboard is a tool for information management used to 
control metrics, key performance indicators (KPIs), and other main data points 
that are important to a department, an organization, or a particular process 
(Rivard & Cogswell, 2004). Dashboards simplify complicated data sets using 
data visualizations to provide users with knowledge of current performance 
and take necessary action (Rocha et al., 2017). Similarly, BI reporting extracts 
relevant insights from the data gathered through various sources and suggestions, 
and comments on business trends, empowering decision-makers to act (Rivard 
& Cogswell, 2004).

3. 	 Integration of data: By integrating data from multiple heterogeneous sources 
that support structured and ad hoc queries, analytical reporting, and decision 
making, a data warehouse is constructed (Ranjan, 2009). The data sources can 
be historical data, relational databases, operational databases, external data 
(e.g., from the Internet). Furthermore, data sources can contain structured 
information (such as spreadsheets or tables) or unstructured information (such 
as plaintext, images, and other multimedia data).

 EBSCOhost - printed on 2/9/2023 7:07 AM via . All use subject to https://www.ebsco.com/terms-of-use



111

A Study on the Use of Business Intelligence Tools for Strategic Financial Analysis

4.3 BI and Corporate Performance Management (CPM)

According to Gartner (2021), BI services are concerned with the design, development, 
and implementation of enterprise processes and the integration, support, and 
management of applications and systems related to BI technologies. These include 
enterprise and technology applications, analytics needs, and infrastructure for data 
warehousing (Gartner, 2021). In addition to it, BI solutions include analytics and CPM. 
In a complex business climate, the CPM is a BI tool that can help companies overcome 
the challenge of making strategic business decisions. To achieve organizational 
efficiency, these systems combine management practices (e.g., planning, analysis, 
and management) and information technology (IT) (Richards et al., 2019). CPM 
takes a systematic approach to the execution and monitoring of organizational 
strategy. It combines the business processes, business methodologies, and business 
systems (Sharma & Djiaw, 2011). Business processes refer to the procedures that 
match the right resources and information to strategic priorities (Sharma & Djiaw, 
2011). Business methodologies include frameworks like balanced scorecards used 
within strategic planning (Sharma & Djiaw, 2011). Business systems refer to the 
technology solutions that incorporate business processes and business methodologies 
into a single system (Isik et al., 2016).

Additionally, based on the Resource-Based Theory (RBT), it is evident that that 
technology influences business processes that affect organizational performance in 
turn (Olszak, 2016). The RBT’s basis is that a company’s resources have capabilities 
that allow it to succeed in the marketplace (Olszak, 2016). Moreover, Lucas & Goh 
(2009) provided that poor information processes and analysis, especially concerning 
corporate planning played a significant role in the failure of Kodak (a former Fortune 
500 business). Therefore, the Integrative Model implies that technology is an internal 
resource that must be supported by complementary assets (e.g., such as workplace 
practices) to facilitate business processes that contribute to organizational success 
(Richards et al., 2019). Hence, corporate management activities may be regarded 
as strategic processes supported by the BI system based on this model (Richards 
et al., 2019).

4.4 BI and Strategic Financial Analysis

The banking and finance industry is being transformed by technology. Due to the 
proliferation of mobile devices and apps and the power of the internet, today’s 
financial institutions face changing consumer expectations, cut-throat competition, 
and the need for strict control and risk management in a highly competitive business 
environment (Isik et al., 2011). In this scenario, analytics may help businesses estimate 
which aspects of their products or services are more likely to succeed, regardless of 
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global economic conditions. Companies must evaluate their source of income by 
using data when the danger of a recession arises. It will help organizations reduce 
risk, drive profitability, create competitive advantage, and make informed business 
decisions (Schick et al., 2012). These goals can be of vital importance in crisis times 
when both businesses and consumers become more cost-conscious, and practical 
usage of resources can become a question of survival (Antoniadis et al., 2015). 
Therefore, organizations need analytical tools than reliable financial statements and 
reports in today’s highly competitive business climate. They need forward-looking, 
predictive insights than overreliance on SWOT Analysis and PEST analysis (i.e., 
conventional strategic management tools) that can help shape the business strategy 
for tomorrow and facilitate real-time everyday decision-making.

Moreover, the future of financial planning, reporting, and analysis (FP&A) is 
becoming more complex as smart technologies proliferate and begin to change the 
way companies work. In order to be more streamlined, efficient, and adaptive to this 
changing environment, finance leaders must now re-engineer and transform their 
financial operations. Farrokhi & Pokoradi (2012) provided that business intelligence 
tools offer reporting, visualizations, predictive analytics, and other features to help 
finance leaders see facts clearly and make better business decisions.

The formula for developing a strategy for business intelligence solutions includes 
data, people, technology, and enterprise objections and strategic vision (TCS, 2014) 
as explained below:

1. 	 Data: The degree of centralization required within the BI architecture should 
be taken into consideration. Data should be sourced from internal and external 
sources, from all functions, and supporting information should meet business 
needs.

2. 	 People: The end-users who build and ingest knowledge are employees. A 
degree of autonomy and access to the BI specifications must be provided to 
them (TCS, 2014). The effectiveness of a BI system depends on how well end-
users embrace the solution, which can be enhanced by ensuring that enough 
training and support are given.

3. 	 Technology: The interfaces and components need to be seamless and 
incorporated within the BI device architecture (TCS, 2014). In order to make 
efficient decisions at the right time, the systems should have the necessary 
analytical capabilities.

4. 	 Enterprise: Before developing and implementing a BI system, organizations 
need to identify a BI system target. Proper due diligence ensures compliance 
with the pre-defined goal during the formulation of specifications. The budget 
allocation must rely on a cost-benefit analysis of the possible market advantages 
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that are likely to arise from a robust BI-supported collaborative decision-
making process (TCS, 2014).

In the following section, a detailed study has been outlined that discusses business 
intelligence applications in the financial services industry based on the previous 
works carried out by various researchers and industry practitioners.

5. BI APPLICATIONS AND TOOLS FOR THE 
FINANCIAL SERVICES INDUSTRY

Financial services include international finance, banking (mortgage banks, savings, 
and lending firms, credit unions, and commercial banks), and securities exchanges 
(investment banks, brokerages) (Muhammad et al., 2014). Various BI applications 
and tools for the financial services industry will be discussed in the sections below.

5.1 Risk Management

Risk management can be defined as detecting, reviewing, and either embracing or 
reducing uncertainty in the investment decision-making process. Risk management 
is about handling risks linked to threats (Froot et al., 1993). Risk management is 
about the management of threat-related uncertainties. In the financial services 
industry, one of the critical financial risks is related to credit risk. Therefore, 
banking institutions need to rely more on fact-based actionable knowledge, gathered 
from ever-increasing data assets, in a rapidly evolving and unpredictable financial 
environment to decrease risk wherever possible (Muhammad et al., 2014). BI is 
commonly used in the banking industry to estimate the efficiency of its clients for 
risk management. Lack of information about potential customers may prove to be 
a significant risk when expanding credit lines to existing customers, offering credit 
cards to new customers, and authorizing loans.

Furthermore, following the global financial crisis of 2008, the banking sector is 
facing increased requirements related to risk management (Nybakk, 2018). Because 
of the Basel Capital Requirements, banks must do credit modeling and scoring, 
and they face different challenges related to this requirement (Nybakk, 2018). The 
credit analyst, who produces scoring models, also needs IT support. It is a timely 
job to gather data for different modeling and reporting purposes, ensuring that the 
data is at the risk of being obsolete by the time the analyst reports on it (Nybakk, 
2018). Therefore, real-time BI tools like SAS® credit scoring can be required to 
address these challenges and help money-lending institutions to track and assess 
customers’ credit risk scores (Yap et al., 2011). Yap et al. (2011) built credit scoring 
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models using SAS® credit scoring tool called SAS (Statistical Analysis System) 
Enterprise Miner 5.3 and achieved an accuracy of 71.2% and 71.9% for decision 
tree and logistic regression models, respectively.

Nybakk (2018) noted various benefits of SAS credit scoring as listed below-

1. 	 The credit analyst: SAS® Credit Scoring for Banking brings versatility to the 
credit analyst’s working duties. Through a user-friendly graphical interface, 
modeling data is readily accessible, and the analyst can quickly build segmented 
models to achieve improved accuracy. Furthermore, the ability to exchange 
variables and models with other analysts offers greater insight into the bank’s 
underlying data and credit models.

2. 	 Customers: Improved consumer goods are supported by precise credit models, 
split into segments for better prediction. For specific clients, the reason their 
loan is approved could be an improvement in model accuracy.

3. 	 The IT department: There will be less labor-intensive credit scoring-related 
data management. From repeatedly designing in-house data processing models 
to tracking clients’ behaviors, the IT department’s job duties will be decreased.

4. 	 The Bank: The solution offers back-testing and model validation reports 
consistent with Basel II. Small banks may maintain an analytics platform 
traditionally reserved for large companies with SAS Credit Scoring for 
Banking. The capacity to check the precision of the model and its strengths 
and limitations decreases the risk of the model. With lower model risk, the 
increased visibility into credit models allows for better business strategies.

Rao & Kumar (2011) provided that such BI tools are efficient in evaluating bank 
performance by using historical data in order to make decisions about the future.

5.2 Fraud Detection

Fraud-related losses and damages are suffered by the financial services sector 
involving financial transactions. For instance, the fines levied for money laundering 
and penalty violations have exceeded a whopping $28 billion since 2008 (Scott 
& McGoldrick, 2018). Tier one banks also spend around $1 billion annually on 
activities involving financial fraud. The laws on financial crime are subject to constant 
development, and new ones are being enforced, requiring additional measures to be 
taken by financial institutions to stay in compliance (Scott & McGoldrick, 2018). 
Additionally, a transition to the digital space has opened new avenues for delivering 
financial services and opening new opportunities for fraudsters. Therefore, a 
proactive approach is needed to expose risk and ensure compliance by using robust 
and intuitive analytics to explore all the organization’s financial data. BI tools like 
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SAS financial crime analytics help finance professionals flag suspicious behavior 
until it is too late, detect fraud, and warn their stakeholders. Copeland et al. (2012) 
applied a business intelligence system to review Medicaid claim transactions to 
identify fraud and provide guidance to decision-makers tasked with utilizing the 
best available funds. This realistic implementation of BI gives a government agency 
the ability to simultaneously minimize personnel and boost operational quality 
(Copeland et al., 2012).

Kaur (2019) developed a BI outlier system to predict and manage fraud in financial 
payment services. The researcher deployed an XGBoost (Extreme Gradient Boosting) 
classifier model that provided 96.46% accuracy, i.e., the model could classify 
fraudulent and genuine transactions effectively (Kaur, 2019). Other tools like SAS 
Financial Crimes Suite provide a shared framework for analytics and module-based 
solutions that offer adequate protection against financial crime losses by increasing 
the efficiency and effectiveness of identifying and preventing fraud (SAS, 2014). By 
automating decisions, SAS uses predictive alert analytics to significantly reduce false 
positives to identify the most significant threats more accurately before beginning 
an investigation (SAS, 2014). With a system that integrates anti-fraud and anti-
money laundering processes and can simultaneously run multiple scenarios and risk 
factors, anti-money laundering analysts (AML) can monitor more transactions and 
risks in less time. Moreover, by using the suite’s dashboard reporting capabilities, 
analysts, investigators, and managers can concentrate on and continually monitor 
key performance indicators in their particular areas of interest (SAS, 2014).

5.3 Forecasting Trends Based on Data Visualization

Power BI & Tableau are both immersive business intelligence software for data 
visualization. Data visualization brings data to life, making the insights contained 
inside the numbers the master storyteller for organizations. Data visualizations let 
users quickly and efficiently gain valuable market insight through live dashboards, 
interactive reports, maps, graphs, and other visual representations (Diamond & 
Mattia, 2017). Although beautiful rich graphics can be excellent tools to express ideas, 
data visualization’s ultimate advantage is its ability to drive better decision-making. 
According to Jain (2017), the insights generated by visualizations can further be 
used to forecast or predict future sales, expenses, budgeting, profits, etc. Therefore, 
data visualization helps in strategic decision making in the following ways:

1. 	 See the bigger picture: There is a simple picture of performance hidden in the 
transaction, contact, process, and behavioral data found in the organizations’ 
structures. Data visualization helps organizations understand the broader 
context and the higher-level situation within it. As a result, once businesses 
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start looking at numbers on their own, trends will be noticed, and patterns that 
they may not be able to see will be recognized (Diamond & Mattia, 2017).

2. 	 Address pain points: It allows organizations to recognize insights that lead 
to better decision making, preparation, tactics, and behavior by adding visual 
clarity to the story hidden inside their data. It answers various questions such 
as the major pain points, how an organization works, what needs to be altered, 
and where it should concentrate its resources? (Diamond & Mattia, 2017). More 
efficient operations and decisions are informed by the capacity to understand 
the importance of an organization’s results.

5.3.1 Tableau for Data Visualization

As forecasting is the act of analyzing and mining data in order to predict what will 
happen in the future, financial managers can forecast future financial performance 
based on the current parameters, which can be typically accomplished by using a 
BI application like Tableau, Power BI, etc. (Ali et al., 2016). Tableau forecasting 
utilizes a method known as exponential smoothing (Akhtar et al., 2020). In measures 
that can be continued, forecast algorithms try to find a regular pattern. There are 
multiple exponential smoothing models. Tableau selects seven to eight best models, 
and then the one with the highest quality is selected as the final forecast model 
(Akhtar et al., 2020). Although Tableau public is available free of charge, one has 
to buy a desktop version license (Ali et al., 2016).

5.3.2 Power BI for Data Visualization

Power BI is a Microsoft cloud-based business analytics service that allows 
everyone to visualize and analyze data with more incredible speed and effectiveness 
(Vijayakumar, 2017). It is a versatile and robust tool for linking and exploring a wide 
range of knowledge. The ease of use of Power BI comes from the fact that it has an 
interface for drag and drop. This role allows tasks such as sorting, comparing, and 
evaluating to be done very quickly. With several outlets, including Excel, Structured 
Query Language (SQL) Server, and cloud-based data repositories, Power BI is also 
compatible, making it an excellent option for data scientists, financial analysts, 
business analysts, and business intelligence experts (Aspin, 2014).

Power BI consists of different components that can be used solely and are available 
separately on the market, such as Power BI Desktop, Power BI Mobile apps, Power 
BI Embedded, Power BI service, Power BI gateway, Power BI report server, and 
Power BI visuals marketplace (Powell, 2017). Organizations can choose a specific 
component based on their needs. Power BI helps in the quick consolidation of data sets 
from large to enormous data sets in financial organizations. The application provides 
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a feature called “what-if parameters” for data projections that produce interactive 
data projections and are highly efficient for comparison (Becker & Gould, 2019). It 
is a critical tool for making critical financial decisions about profitability, business 
expenses, and budgeting. The solution comes from data analysis expressions (DAX) 
calculations using the DAX language from Microsoft (Becker & Gould, 2019). 
DAX is a library containing functions and operators to construct expressions and 
formulas in Power BI and SQL Server Analysis Services (Jain, 2017). Furthermore, 
the unique data projection systems provided by Power BI can be used for financial 
forecasts, and many significant decisions can ultimately be taken from such financial 
projections. Hence, it is an integral part of every enterprise’s data processing systems 
(Becker & Gould, 2019).

Diamond & Mattia (2017) concluded that BI tools like Tableau and Power BI 
are imperative for strategic business decisions.

5.4 Cost Management

Cost management can be regarded as a collection of methods and strategies for 
managing and enhancing the processes and operation of an organization, its goods, 
and services to achieve cost efficiency by gathering, analyzing, assessing, and 
reporting cost information to assist managers in decision-making for predicting 
budgeting, and tracking costs (Hanid et al., 2011). Furthermore, Hanid et al. (2011) 
identified various issues with conventional cost management methods such as failure 
to forecast, inadequate support for inter-organizational cost control, and failure to 
recognize opportunities for change. This gap can be filled by using BI tools like 
Power BI. Becker & Gould (2019) suggested that the Power BI cost management 
dashboard can be useful for finance and accounting professionals to manage inventory 
at the organization. This involves activities such as monitoring the cost fluctuations 
in product supplies or cash flows regularly (Powell, 2017). Organizations can gain 
useful insights such as turnover ratio, stock inventory levels, and inventory costs. 
Thus, companies can formulate more effective intervention strategies with this 
data-driven transparency to optimize strategic planning, reduce costs, and enhance 
financial efficiency (Powell, 2017).

5.5 Customer Acquisition and Retention

Decreasing product differentiation, intense competition, and comparable prices 
are the firms’ critical issues offering financial services. In order to re-engineer 
their processes, financial services firms have been utilizing customer relationship 
management (CRM) solutions to acquire and retain customers. CRM solutions are 
used to manage relationships with their customers (Pokharel, 2011). Best customers 
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can be identified and targeted based on recency, frequency, and monetary criteria 
(RFM) (Chen et al., 2009). Effective strategies can be made based on customers’ 
purchasing patterns, average purchase amount, and frequent purchases. Due to the 
data-intensive nature of the financial services industry, implementation of CRM 
solution is highly challenging and will require huge investments. This challenge 
can be addressed by using CRM with BI tools like Tableau to monitor the flow of 
customer behaviour (Nair, 2005). Therefore, banks and other financial institutions 
can make profitable investments based on customers’ behavior, segment customers 
based on profitability, and understand customer attrition rates to develop solutions 
to retain them and acquire new customers (Nair, 2005). Based on these insights, 
organizations can predict future sales and revenues.

5.6 Financial Modeling

A financial model is built in spreadsheet software like MS Excel to predict an 
organization’s financial results in the future (Lukić, 2017). Usually, the forecast is 
based on the organization’s future expectations, past performance, and preparation 
of an income statement, balance sheet, and cash flow statement (Lukić, 2017). The 
output of a financial model is used for making decisions about making acquisitions, 
capital allocation, raising capital, budgeting, and forecasting. However, an Excel 
model’s efficiency can be improved by using BI tools like SAS (Guerard et al., 2019). 
SAS helps create more comprehensive budgets, enhance consolidation capacity, and 
incorporate detailed drivers of expense, sales, and profitability. SAS can assist in 
a wide variety of activities in the finance sector, including streamlined planning, 
budgeting, and financial reporting, as well as crucial process automation (Guerard 
et al., 2019). SAS helps organizations to explore various scenarios and facilitate 
better production of forecasts. The platform enables finance professionals to conduct 
consolidations on-demand to close books more rapidly.

5.7 Financial Reporting

The performance quality in financial reporting tasks requires an understanding of 
quality, speed, flexibility, numerous data sources, and reporting activity automation 
(Homocianu & Airinei, 2014). Though financial reporting can be effectively done 
using software like Microsoft Excel, Tableau provides outstanding financial reporting 
services. Using Tableau, financial reporting, such as balance sheets, P&L reports, 
and cash flow statements, becomes interactive, dynamic, and automated (O’Brien 
& Stone, 2020). The financial professionals can use the insights generated from 
Tableau to fuel business strategy. Similarly, Microsoft Power BI financial reporting 
can help companies develop a comprehensive collection of financial statements from 
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a trial balance, including profit and loss statement, balance sheet, and cash flow 
statement, and completely automate the month-end reporting process (Powell, 2017).

5.8 Cash Flow Management

Cash flow is the most crucial element of financial reporting. Traditionally, using 
Excel-based manual data processing, a cash flow statement is compiled. This 
strategy, however, is resource-intensive and time-consuming. It can also lead to data 
accuracy problems and standardization of reports. BI and analytics software helps 
businesses automate the analysis of cash flow and provide the tools they need to 
consolidate information, simplify planning and forecasting of cash flow, and speed 
up decision-making. For effective management of cash inflows and outflows, BI 
software helps in the following ways-

1. 	 Data Management: The most time-consuming aspect of spreadsheet cash flow 
analysis is data aggregation from various sources. Organizations can analyze 
the data in real-time by using BI software that interacts with the CRM solution. 
The insights and up-to-date reports generated by the cash flow analysis can 
be used for fast, informed decision-making (Rivard & Cogswell, 2004).

2. 	 Intelligent Forecasting: Financial projections provide a straightforward 
roadmap to achieving your business objectives and help organizations 
prepare for capital allocation and budgeting. Cash forecasts can be generated 
automatically with BI software (Guerard et al., 2019). Financial managers 
will remain updated at all times with this skill, with advanced notice of cash 
shortages or surpluses. This enables a business to respond rapidly to growth 
opportunities or to scale back as needed.

3. 	 Inventory Planning: There are some hidden costs associated with inventory. 
It ties up cash in goods, and excess inventory can work against the cash flow. 
Organizations can find a reasonable balance between demand and supply with 
BI software and deliberate about inventory spending (Becker & Gould, 2019).

4. 	 Project Management: Big projects can have an immense effect on cash flow. 
For cash flow planning and strategic development, financial managers need to 
control what comes in and what comes out. BI software can enhance financial 
managers’ ability to analyze the necessary resources, expenses, and payment 
terms to achieve overall project efficacy (Kerzner, 2017).
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6. KEY RESEARCH TOPICS IDENTIFIED BY THE RESEARCHER

The study mentioned above on the applications of business intelligence tools in 
the financial services industry indicates that BI software can solve various issues 
related to the strategic financial analysis, including manual handling of repetitive 
tasks, handling large data sets, planning, reporting, and interpreting financial 
information. The review of BI’s role in strategic financial analysis revealed that such 
tools successfully help in financial management and shape the business strategy 
through reliable, factual insights. Following are some of the glimpses of using BI 
tools in financial analysis tasks-

1. 	 Technology is an essential internal resource that contributes to organizational 
success (if combined with complementary assets such as workplace practices).

2. 	 BI tools help money-lending institutions track and assess customers’ credit 
risk scores and manage credit risk effectively.

3. 	 BI tools help finance professionals flag suspicious behavior of the customers, 
detect fraud, and warn their stakeholders to take necessary action.

4. 	 BI tools like SAS analytics, Tableau, and Power BI are imperative for strategic 
business decisions.

5. 	 Data visualizations let users quickly and efficiently gain valuable market insight 
through live dashboards, interactive reports, maps, graphs, and other visual 
representations.

6. 	 Companies can formulate more effective intervention strategies with this data-
driven transparency to optimize strategic planning, reduce costs, and enhance 
financial efficiency.

7. 	 Integration of CRM with BI tools like Tableau can help monitor the flow of 
customer behavior, and strategies can be developed to retain existing customers 
and acquire new ones.

8. 	 BI tools enhance the capabilities of an excel model by helping organizations 
with streamlined planning, budgeting, and financial reporting.

9. 	 Microsoft Power BI financial reporting can help companies generate a 
comprehensive collection of financial statements from a trial balance, including 
profit and loss statement, balance sheet, and cash flow statement, and completely 
automate the month-end reporting process.

10. 	 Businesses can automate the analysis of cash flow with the help of BI tools. 
As a result, the decision-making process takes less time.
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7. LIMITATIONS OF STUDY

The study has effectively captured the banks and other financial institutions’ issues due 
to the data-intensive nature of the financial services industry. Various BI applications 
in the strategic financial analysis have been sufficiently discussed from both academic 
and industry perspectives. The use of three software, i.e., Power BI, SAS analytics, 
and Tableau, have been covered in this study. However, the study did not cover other 
BI tools like Qlik view, Rapid Miner, Pentaho, Datapine, and Zoho analytics. The 
comparison with other BI tools would have provided a comprehensive view of BI’s 
role in strategic financial analysis. Moreover, the study has not covered any issues 
concerning the resistance to adoption of BI in the financial services industry, which, 
if covered, would have provided solutions to such problems. Another limitation is 
that the study has not covered the comparative analysis of Power BI, SAS analytics, 
and Tableau to reveal which tool is the best one to be utilized for strategic financial 
analysis purposes.

8. FUTURE WORK

The use of BI effectively addresses the problems associated with strategic financial 
analysis arising from the rise of data generation and exponential technology growth. 
Additionally, BI’s applications in strategic financial analysis and real-life examples 
of suitable software have been provided to assist financial managers with strategic 
decision making and enhance the overall corporate performance. However, few 
areas remain unattended in this study. These include:

1. 	 Comparative analysis of BI tools: Comparative study of Power BI, SAS 
analytics, and Tableau to recommend the best tool to be utilized for strategic 
financial analysis purposes. The comparative analysis is essential to provide 
a broad view of the application of BI tools in a particular area in the financial 
services industry.

2. 	 Discussion on technologies: The technologies behind the BI tools discussed 
in this study can be researched upon and explained in future work to help 
beginners in the business intelligence field understand how the BI tools execute 
intelligence.

3. 	 Discussion on qualitative data analysis: The current research work is mostly 
concerned with analyzing quantitative data, and the importance of qualitative 
data has been neglected. The importance of qualitative data for strategic 
financial analysis and how such data is processed, explored, and interpreted 
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by the BI tools can be discussed in future work. Such an analysis is essential 
to enhance the credibility of BI tools.

9. CONCLUSION

With an ever-increasing influx of raw data, companies have almost unlimited 
potential. If companies can collect even a fraction of the data available and then 
mine it for relevant information, they can have an advantage over other rivals that 
are less data-minded. Due to big data proliferation at an unprecedented rate, many 
businesses find it challenging to manage the sheer amount of available data. One 
of such companies in the financial services, due to its data-intensive nature, faces 
issues while handling large data sets. Therefore, the financial services industry 
needs efficient tools like business intelligence (BI) tools to locate, collect, analyze, 
interpret, and document data. Business intelligence incorporates data mining, business 
analytics, data visualization, data infrastructure, and best workplace practices to 
help companies make more data-driven decisions. The research works done in the 
past have revealed that BI tools can be used in the strategic financial analysis to 
assist financial decision-makers in terms of credit risk management, fraud detection, 
forecasting trends, customer acquisition and retention, cost management, financial 
modeling, financial reporting, and cash flow management. At the end of the chapter, 
the present study’s research gap has been discussed, followed by the future work. 
Such gaps will serve as the motivation to conduct a more rigorous analysis of the 
BI tools and their strategic financial analysis application.
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ABSTRACT

The research work is focused on examining the role of artificial intelligence (AI) 
in addressing challenges associated with cryptocurrencies like Bitcoin, Ethereum, 
etc. The popularity of Bitcoin has sparked the emergence of new alternative 
cryptocurrencies, commonly referred to as ‘altcoins’. Simultaneously with its growing 
popularity and public awareness, the Bitcoin system has been branded as a haven 
for security breaches, selfish mining, money laundering, extreme volatility, and 
unpredictability of future prices. To address these challenges, stakeholders accepting 
cryptocurrencies must apply AI techniques to process and analyze large amounts of 
cryptocurrency data. In this context, this chapter discusses the recent research work 
to assist the researchers and practitioners in the cryptocurrency domain to make 
fact-based decisions by using AI techniques. Consequently, the chapter provides a 
detailed review of the background on fiat currencies, cryptocurrencies, challenges 
associated with cryptocurrencies, and the role of AI techniques in addressing those 
challenges.
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1. INTRODUCTION

The global financial market experienced rapid growth from the 20th century to 
the early 21st century. As financial systems are the circulatory system of world 
economies, they are constantly transforming, evolving, and adapting to certain 
economic and technological requirements, providing an atmosphere for the efficient 
functioning of financial relations and commodity-money (Mikhaylov, 2020). Since 
its inception, money has been changing its form, but it still serves the same basic 
functions as a store of value, a medium of exchange, and a unit of account. As a 
consequence, money is now one of the most powerful social and financial instruments. 
It is impossible to imagine a world without cash or noncash in daily life. While it is 
impossible to say that noncash money is replacing cash, their turnover is faster than 
cash. This is due to the ease of use of electronic payment systems and the current 
state of technological advancement, which allows for contactless transactions at the 
terminal and online transactions over the Internet (Beck, 2018). Since they reflect 
a modern understanding of the type of money and the security of transactions, 
digital currencies have the ability to develop existing payment systems and financial 
institutions (Seetharaman et al., 2017). For example, since 2019, one of the world’s 
financial leaders, the United States, has been conducting research and taking steps 
to integrate Cryptocurrencies into its internal payment system (Mikhaylov, 2020). 
The US Congress passed the ‘Crypto-Currency Act of 2020’ for consideration at 
the end of 2019 (Mikhaylov, 2020).

Since the inception of the Cryptocurrency craze in 2009, many investors have 
flocked to Cryptocurrencies in the hopes of finding the hippest way to ‘get rich 
fast’ (Baum, 2018). As a result, numerous Cryptocurrencies have been created 
since 2009, with over 4000 in existence as of 2021 (Statista, 2021). Many crypto-
investors have profited handsomely from their investments in Cryptocurrencies and 
reaped the advantages of having money in a decentralized exchange. This nascent 
Cryptocurrency industry, however, has a dark side. Fraudsters and con men have 
grown with the times, discovering new ways to defraud unsuspecting crypto-investors 
every day, as they have for decades. This new wave of fraudsters has invented new 
ways to coordinate pump, dump schemes, build fictitious initial coin offerings, 
commit Ponzi schemes, pull exit schemes, and formulate many other schemes 
to steal investors’ Cryptocurrencies. According to a recent survey conducted by 
Bitcoin.com News, Cryptocurrency investors lose an average of $9.1 million every 
day to Cryptocurrency fraud (Baum, 2018). Furthermore, since any government 
legislation does not yet govern Cryptocurrencies, it is difficult to pursue redress for 
losses incurred by fraud (Jung et al., 2019).

With millions of transactions being conducted via various exchange services and 
a large number of Cryptocurrencies being used as financial assets, Cryptocurrencies 
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are vulnerable to trading problems and difficulties similar to those seen in the 
financial domain. Therefore, a clear need arises to apply data mining techniques to 
process and analyze huge volumes of Crytopcurrencies’ data. Artificial intelligence 
(AI) techniques can analyze and discover trends in the vast amount of data, making 
trading and mining easier and more stable (Diadiushkin et al., 2019). Due to the 
privacy and security risks that Cryptocurrencies face, discovering trends in money-
laundering transactions and other fraudulent transactions and trading schemes 
will help reduce the crimes involving Cryptocurrencies (Sabry et al., 2020). Other 
applications include volatility forecasting, price and trend forecasting, cyber security, 
privacy of the users. Therefore, AI approaches can help solve these challenges for 
Cryptocurrencies, which are beyond human ability to analyze and evaluate (Sabry 
et al., 2020). In this context, this chapter is focused on the following exploratory 
questions:

1. 	 What are the problems in the Cryptocurrency domain that needs to be addressed 
analytically?

2. 	 Which artificial intelligence techniques can be used to address the challenges 
in the field of Cryptocurrencies?

3. 	 What are some potential research gaps and areas of improvement that should 
be explored further?

The remainder of this chapter is structured in the following manner. The 
background on fiat currencies, Bitcoin, and other Cryptocurrencies are covered 
in Section 2. Section 3 portrays key challenges associated with Cryptocurrencies 
and reviews artificial intelligence (AI) and machine learning (ML) techniques that 
address these issues. Section 4 summarizes key research contributions and section 5 
discusses potential study discrepancies and areas for improvement, and the chapter 
is concluded in Section 6.

2. BACKGROUND

2.1 History of Fiat Currencies

The world’s most popular currencies have been convertible into fixed quantities of 
gold or other precious metals since the 19th and 20th centuries (Yermack, 2015). 
Many currencies have been minted directly from gold or silver species for thousands 
of years before that. This direct correlation between money and gold instilled public 
faith in a currency’s worth. Nonetheless, between the 1920s and the 1970s, most 
countries abandoned the gold standard, partially due to the stresses of funding two 
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World Wars, but more likely as a result of global gold demand struggling to keep 
pace with economic development (Yermack, 2015). Almost every major economy 
has released paper fiat currency (e.g., USD, EURO, Yen, GBP, Renimbi) since then 
(Bhalla, 2011).

Although the Japanese Yen grew in popularity as a foreign currency during 
the 1980s, the USD has remained a global currency for decades (Seetharaman et 
al., 2017). In international finance, both the Chinese Renminbi and the Euro have 
recently questioned the USD. Moreover, the dollar’s share of the reserve currency 
is declining, even though the global Reserve Currency is rising (Seetharaman et al., 
2017). However, due to valuation issues, neither the Yuan nor the Euro can compete 
effectively with the US dollar. The Chinese Yuan is considered undervalued, while 
the Euro is considered overvalued (Seetharaman et al., 2017). While the Renminbi 
will become a viable option at some stage in the future, the dollar will remain the 
dominant currency for the foreseeable future. The Euro was the closest competitor, 
but after the financial crisis, the accumulation of EURO currency reserves has 
decreased. Similarly, Yuan lacks the most significant criterion (i.e., convertibility) for 
being a global currency. As a result, no currency, including the US dollar, is immune 
to global economic challenges. However, as long as there is no viable substitute, 
the US dollar will remain the world’s reserve currency of preference. Moshirian 
(2007) discovered that there would be a global currency that will eliminate these 
weaknesses of fiat currencies and gold-based money in the future.

2.2 The Birth of Bitcoin

Satoshi Nakamoto developed the Bitcoin protocol in 2009 to allow non-trusting 
individuals to transact. Since 2009, Bitcoin has been a massive success as a financial 
commodity, and there are now about 18 million Bitcoins (BTCs) being traded and 
exchanged. However, from an economic perspective, Bitcoin does not resemble 
other conventional properties (Klein et al., 2018). From a technical perspective, 
Bitcoin depends on a peer-to-peer network that allows users to share money using 
economic rewards rather than trusted authorities. The network is built on Blockchain 
technology, which is a decentralized public ledger that keeps track of all transactions 
in an immutable manner using novel concepts, including Nakamoto consensus 
and proof of work (PoW). To validate transactions, all nodes in the network sync 
this Blockchain. Miners compete to solve a cryptographic puzzle and then apply 
transactions to the Blockchain in blocks.
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2.1 Process of Mining New Bitcoins

The process of verifying crypto transactions and adding them to the decentralized 
ledger is known as Cryptocurrency mining. Various steps are performed to mine 
Cryptocurrencies. Figure1 presents the steps involved in the mining of Bitcoin. 
According to Liu et al. (2017), to sign a transaction between the sender’s and 
receiver’s Bitcoin addresses, Bitcoin uses the elliptic curve digital signature algorithm 
(ECDSA). Bitcoin addresses are 26-35 alphanumeric character identifiers created by 
hashing the sender’s or receiver’s public keys (Sabry et al, 2020). These addresses 
gave Bitcoin transactions the appearance of anonymity. Nonetheless, they are only 
pseudo-anonymous. The Blockchain needs proof-of-work (PoW) to protect the 
distributed ledger from tampering. This is accomplished by solving a difficult-to-solve 
but simple-to-verify computationally intensive cryptographic problem. The nodes 
compete to find a nonce that produces a block hash with a predetermined number 
of leading zeros (Vranken, 2017). In addition to transaction fees from senders, the 
winner node adds a block of transactions to the network and receives a block reward 
set by the Bitcoin protocol. The block reward was set at 50 BTC initially, and it is 
halved when every 210,000 blocks are added to the chain. This process of halving 
occurs roughly every four years (Meynkhard, 2019). Currently, the block reward 
is 6.25 BTC. This whole process is called Bitcoin mining. The PoW problem’s 
complexity was relatively simple in the early days of Bitcoin, and Bitcoin mining 
was achieved with a personal computer with a decent central processing unit (CPU). 
However, nowadays, higher hash rates are needed to solve the crypto-puzzle as the 
complexity increases. Therefore, miners start creating alternative Cryptocurrencies 
to address these challenges.

2.3 The Rise of Other Cryptocurrencies

Namecoin was the first altcoin to improve the domain name system’s speed (DNS), 
decentralization, privacy, and stability (Sabry et al., 2020). Other Cryptocurrencies 
include Litecoin, Monero, Ripple, Zcash, Ethereum, Dash, and BCH. These 

Figure 1. Steps involved in the mining of Bitcoin.
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Cryptocurrencies (altcoins) outperform Bitcoin in terms of price, anonymity, or other 
features. A stablecoin is also a Cryptocurrency with an underlying mechanism for 
price stability, such as the use of fiat currencies or government bonds as collateral. 
The Libra project is the most well-known the most publicized stablecoin initiative 
(Sandner et al., 2020). Libra was announced in June 2019 by the Libra Association. 
There are currently 27 companies in the Libra consortium, including Facebook’s 
subsidy Novi, Spotify, and Uber (Sandner et al., 2020). However, Bitcoin dominates 
the industry, accounting for more than 70% of all transactions (Sabry et al., 2020).

2.3 The Inherent Risks of Cryptocurrencies

The risks associated with Cryptocurrencies are explained in the below section and 
presented in figure 2.

2.3.1 Anonymity, Security Breaches and Financial Crime

Even though all transactions are registered on the Blockchain and accessible to 
everyone, Bitcoin users maintain their privacy by identifying themselves solely 
via public keys and signing transactions with corresponding private keys. Taking 
advantage of the anonymity, criminals easily exploited the site’s popularity to 
defraud other users by setting up numerous scams Sabry et al., 2020). According 
to an empirical study of Bitcoin-based scams, at least $11 million was stolen from 
13,000 victims in 2015 (Vasek & Moore, 2015). It is virtually impossible to undo a 
fraudulent transaction due to the Blockchain’s immutability and users’ privacy (Sabry 
et al., 2020). Many scams are based on offline precedents such as Ponzi schemes, a 
150-year-old hoax that imitates a high-return investment programme that can only 
be cashed out if enough new customers pay the benefit with their investment (Jung 
et al., 2019). As a result, early investors profit off newer investors’ backs, who end 
up with nothing (Jung et al., 2019). Furthermore, U.S. authorities shuttered the Silk 
Road marketplace, an Internet platform for the sale of illegal drugs, after arresting 
its operator in San Francisco in October 2013 (Yermack, 2015). With the rise in 
Bitcoin’s value, exchanges have become targets for hackers; Mt. Gox announced 
three denials of service attacks in April 2013, each of which resulted in a dramatic 
reduction in trading volume on different dates (Yermack, 2015). Also, Mt. Gox 
crashed on 25th February 2014, leaving many Bitcoin investors stranded (Trautman, 
2014). Mt. Gox lost nearly 70,000 Bitcoins in a long-running fraud estimated 
at $400 million during that time (Trautman, 2014). Liebau & Schueffel (2019) 
provided another means of scams called initial coin offerings (ICOs). An ICO is 
an unregulated method of raising funds that Cryptocurrency companies commonly 
use to replace other financial institutions’ limited funding methods. According to a 
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study by Bloomberg, over 80% of ICO funding went to scams (Phan et al., 2019). 
According to a 2017 estimate, scams received $1.34 billion, accounting for 11% of 
the overall funding of $11.9 billion (Phan et al., 2019).

Due to the lack of mature legislation in the Cryptocurrency industry, 
Cryptocurrencies have become a tool of financial crime. These scams are damaging 
the credibility of the entire Cryptocurrency ecosystem. To overcome this problem, 
several countries have recently imposed know-your-customer (KYC) and anti-money 
laundering (AML) policies on Crypto exchanges and are introducing Central Bank-
regulated digital currencies. Central banks have increased their efforts to issue their 
own digital currencies, known as CBDCs, in response to developments surrounding 
stablecoins and the Libra project’s announcement (Sander et al., 2020).

2.3.2 Selfish Mining

According to Eyal & Sirer (2014), miners can earn money even though they only have 
25% of the computing power. This is referred to as ‘selfish mining attacks.’ The idea 
is that instead of broadcasting the discovered blocks to the network after mining them, 
the “selfish miners” keep them private in the hopes of eventually forking the chain. 
While the honest nodes continue to mine on the public chain, greedy miners continue 
to mine new blocks and hold them for themselves. When the private chain’s length 
surpasses that of the public chain, the private chain becomes the new trusted chain. 
This incentivizes honest nodes to become selfish miners, resulting in larger selfish 
mining pools. Moreover, Cryptocurrency ‘mining’ is energy-intensive, requiring 
complex computer calculations to validate transactions. According to Cambridge 
University researchers, it uses about 121.36 terawatt-hours (TWh) each year and is 
unlikely to decrease unless the currency’s value falls (Criddle, 2021). Furthermore, 
without constant price increases, the rising energy requirements to produce a single 
Cryptocurrency would almost certainly lead to a cliff of negative net social benefits. 
For example, Goodkind et al. (2020) demonstrated a case (for Bitcoin) in which the 
‘cryptodamages’ to human health and climate change approximately equal each $1 of 
coin value generated in December 2018. Understanding the negative environmental 
externalities of Cryptocurrency mining progresses, but it is still a work in progress.

2.3.3 Extreme Volatility

Baur & Hoang (2021) provided that Bitcoin’s volatility is severe. The line chart in 
figure 3 presents the volatility of Bitcoin. Because of Bitcoin’s volatile existence, 
external events have the biggest effect on its price volatility. Investors respond to 
these events in one of two ways: positively or negatively, resulting in panic selling 
or purchasing (Cermak, 2017). Prices fluctuate significantly not only over longer 
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time horizons but also regularly. According to Harvey (2014), Bitcoin’s volatility is 
eight times higher than that of stocks. Corbet et al. (2018) and Smales (2019) have 
reported similar findings (2019). Consequently, it cannot be considered a valuable 
unit of account because merchants that accept Bitcoin are required either to use an 
intermediary or automatically convert Bitcoin to a fiat currency after the exchange 
has cleared (Yermack, 2015). Due to its extreme volatility and confusion on whether 
Bitcoin would maintain its value in the absence of any intrinsic value, Bitcoin is not 
suitable as a store of value (Cermak, 2017).

2.3.4 Unpredictability

In reality, Bitcoin is a database management system (Andolfatto & Spewak, 2019). If 
database management systems are designed to meet a specific constituency’s needs, 
they can have a fundamental value to fall back upon (Cheah & Fry, 2015). A risk-
neutral rational agent usually pays the fundamental price of a financial asset, which 
is determined by discounting projected future cash flows from the asset (Chaim & 
Laurini, 2019). Since potential cash flows are not observed, determining Bitcoin’s 

Figure 3. Severe Volatility of Bitcoin.

Figure 2. Risks associated with Cryptocurrencies
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fundamental price is difficult. It is because Bitcoin provides users with a money 
storage and transfer system with two main features, including permissionless access; 
the decentralized way of managing databases. According to the first property, no one 
can stop a user from sending any amount of Bitcoin from one account to another. The 
protocol’s second property indicates that it is not reliant on a delegated authority’s 
presence to control accounts and pass funds. Therefore, fundamental demand for 
Bitcoin stems from the fact that at least some people value these features, which 
sets a non-zero lower bound on Bitcoin’s price. According to economic theory, 
an unbacked asset’s price dynamics would be extremely volatile and potentially 
unpredictable (Andolfatto & Spewak, 2019).

3. ROLE OF ARTIFICIAL INTELLIGENCE (AI) IN ADDRESSING 
CHALLENGES ASSOCIATED WITH CRYPTOCURRENCIES

The majority of current approaches to analyzing Bitcoin scams necessitate a time-
consuming initial step of manual or semi-automated web searches to obtain Bitcoin 
addresses involved in the scam (Bartoletti et al., 2018). Only after this stage, the 
analysis can be automated to measure the scam’s effect by inspecting the corresponding 
Blockchain transactions. These methods, however, are ineffective when the scam 
addresses are not publicly accessible, such as when they are communicated privately 
to registered users or only available on the deep web or dark web. In these situations, 
tools that automatically scan the Bitcoin Blockchain for suspicious activity and 
recognize the addresses linked to fraudulent activities will be useful. Similarly, 
the rapidly expanding Cryptocurrency market poses the challenge of evaluating 
the vast volume of trades and transactions for various Cryptocurrencies on various 
exchanges. Therefore, AI techniques have become almost important for automatically 
extracting meaningful patterns for fraud detection, considering the ever-increasing 
amounts of data to be handled (i.e., millions of distinct addresses and 300 million 
transactions). Artificial intelligence techniques are classified into evolutionary-based 
techniques, machine learning techniques, and knowledge-based techniques (Kautish 
and Thapliyal, 2012). Such techniques can be beneficial for several stakeholders in 
the Cryptocurrency ecosystem, as explained below.

1. 	 Regulatory Institutions: These institutions can use artificial intelligence 
techniques to learn from data about potential financial frauds and risks.

2. 	 Security Analysts: Security experts can use these techniques to examine and 
assess the security and privacy of Cryptocurrencies and identify potential 
threats to prevent them in the future.

 EBSCOhost - printed on 2/9/2023 7:07 AM via . All use subject to https://www.ebsco.com/terms-of-use



137

Implementing AI Techniques to Address the Challenges Surrounding Cryptocurrencies

3. 	 Traders: For trading decisions and high returns for the investors, automated 
traders can evaluate and learn from Cryptocurrencies’ market prices to make 
informed decisions. This helps decide when to purchase, hold, or sell a stock 
based on various indicators that change over time.

4. 	 Miners: Miners can use AI techniques to boost their profits while also conserving 
electricity for environmental reasons.

Moreover, banking already implements AI techniques for fraud detection 
(Kautish, 2008), conversational banking, risk evaluation, and credit underwriting. 
Additionally, voice assistants and financial chatbots that mimic live employees in the 
financial sector deepen customer relationships and provide personalized insights and 
suggestions are examples of AI software systems. Furthermore, AI is widely used in 
intelligent trading systems to forecast stock market and currency price movements. 
The aforementioned issues are also present when trading Cryptocurrencies on the 
financial market. Just like financial services, artificial intelligence reduces the risk 
of human error in Cryptocurrencies. Fraud detection, volatility prediction, price and 
trend prediction, privacy and security are various challenges that can be resolved by 
using AI techniques to obtain insights and indicators about various Cryptocurrencies. 
The role of AI techniques in addressing these challenges is discussed in the section 
below.

3.1 Fraud Detection

The usage and credibility of Bitcoin and other Cryptocurrencies in aiding illegal 
activities is a major source of concern, as it has an impact on Cryptocurrency security 
and confidence. Cryptocurrencies are known to attract cyber criminals due to their 
pseudo-anonymity and willingness to function independently of government and 
bank regulations. Ponzi schemes, hacking, buying illicit narcotics, digital fraud, 
phishing, pump-and-dump schemes, and money laundering in the black market are 
just some of the scams and criminal activities that can occur in Cryptocurrencies 
(Kaur, 2019). In this context, fraud detection is focused on detecting anomalies 
and suspicious behavior using the historical data of transactions and Bitcoin prices 
(Monamo et al., 2016).

Monamo et al. (2016) used trimmed k-means and k-means clustering based on the 
transactions graph’s features in a semi-supervised way to identify fraudulent behavior 
in the Bitcoin transactions network due to a lack of labeled events or examples for 
different fraud activities. Both algorithms were able to produce the best clustering 
results. The trimmed algorithm was able to detect 5 of the 30 well-known anomalies, 
such as the Linode Hack, Mt Gox, and 50 BTC thefts (Monamo et al., 2016). They 
were able to identify two more frauds using k-d trees. The authors used supervised 

 EBSCOhost - printed on 2/9/2023 7:07 AM via . All use subject to https://www.ebsco.com/terms-of-use



138

Implementing AI Techniques to Address the Challenges Surrounding Cryptocurrencies

classification models to explain the relationship between the labels and predictor 
variables based on outliers’ clustering labels.

On the other hand, Bartoletti et al. (2016) created a dataset of real-world Ponzi 
schemes by reviewing Bitcoin Blockchain transactions for scams to detect Ponzi 
schemes automatically. Through a manual search on bitcointalk.org and Reddit, they 
were able to find a list of 32 Ponzi schemes advertised as high-yield investment 
programmes (HYIPs) or casino games (Bartoletti et al., 2016). They used Bayes 
Network, RIPPER, and Random Forest classifiers in their detection model’s induction 
stage, which reflect three different learning strategies. The Bayes network is a 
probabilistic model that depicts the conditional dependency relationship among a 
collection of variables as a directed acyclic graph (the features and the target class, in 
the context of classification problems). RIPPER is a propositional rule learner that 
extracts classification rules directly from training data using a sequential covering 
logic. This method is especially well suited for dealing with imbalanced classification 
tasks, such as fraud detection, since the algorithm is structured to offer the least 
frequent class higher priority. Random Forest is an ensemble approach that uses 
multiple decision trees constructed from random variants of the same data to solve a 
problem. Random Forest is a computationally powerful learner that has demonstrated 
to be ‘best in class’ in many domains, including fraud detection (Bhattacharyya et 
al., 2011). Random forest was the best classifier, correctly classifying 31 of the 32 
Ponzi schemes.

For binary classification of HYIP and non-HYIP addresses, Toyoda et al. (2019) 
used random forest (RF), gradient boosting classier (XGBoost), artificial neural 
network (ANN), support vector machines (SVM), and k-NN. Based on seven features 
that characterize transactions, random forest generated the best performance.

3.2 Price and Trend Prediction

Traders and Domain observers must conduct Bitcoin/Cryptocurrency analytics and 
forecast Cryptocurrency prices in order to trade Cryptocurrencies. Many factors 
influence the price of Bitcoin, including demand, supply, and investor interest. Sabry 
et al. (2020) categorize these factors into four types such as Cryptocurrency market 
factors, Blockchain factors, online factors, and other market factors. Cryptocurrency 
market factors include the history of BTC prices, market capitalization, market 
spread, trade volume, and price momentum. Blockchain factors include Blockchain 
size, hash rate, BTC volume, cost per transaction, and the number of unique BTC 
addresses. Online factors include Twitter sentiment, forum articles on bitcoinntalk.
org, Twitter Volume, and Wikipedia views. Other market factors include Crude oil 
price, gold and silver price, NASDAQ, S&P 500 Index, Dow Jones, and exchange 
prices between USD and EUR.
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Before deciding which algorithm/model should be used to predict Bitcoin prices, 
the first step is to collect time-series data. Therefore, price prediction becomes 
a time-series prediction task when various variables’ historical data is used. To 
predict the closing price based on a collection of indicators, it can be modelled as 
a regression problem. By encoding the Cryptocurrency price time series output 
variable in terms of rise and fall, it can also be modelled as a classification problem 
to predict whether there will be a rise/fall or no change in the price a co

3.1.1 Techniques for Prediction

In order to forecast and analyze Bitcoin prices, a variety of statistical techniques and 
models can be employed. Georgoula et al. (2015) used multiple linear regressions to 
model the relationship between Bitcoin Cryptocurrency price and certain predictor 
variables, including economic and financial variables. Furthermore, public interest 
in Bitcoin was measured using Google Trends, Twitter feeds, and Wikipedia 
views relevant to Bitcoin. They discovered that the tweet volume, rather than the 
tweets’ sentiment, is a good predictor of Bitcoin price (Abraham et al., 2018). The 
predictability of the most liquid twelve Cryptocurrencies (Monero, Ripple, Bitcoin 
Cash, EOS, Ethereum, Ethereum Classic, Bitcoin, Iota Litecoin, OmiseGO, Dash, 
and Zcash) is examined on a regular and minute-by-minute basis using machine 
learning classification algorithms by Akyildirim et al. (2021). The algorithms include 
SVM, logistic regression, ANN, and random forests. The analysis was done using 
historical price data and technical indicators as model features. They discovered 
that the average classification accuracy of four algorithms was consistently above 
50% for all Cryptocurrencies and timescales, indicating some predictability of price 
patterns in the Cryptocurrency markets. However, in terms of predictive accuracy, 
support vector machines provide the highest and most reliable performance.

Senthuran & Halgamuge (2019) used deep learning techniques to forecast Ethereum 
and Bitcoin prices in Australian dollars (AUD). Ji et al. (2019) performed a comparison 
of various deep learning models including, deep neural network (DNN), long-short 
term memory (LSTM), and ANN for Bitcoin price prediction. The LSTM algorithm 
aids in the development of a hybrid model that combines sentiment analysis techniques 
with a predictive machine learning model (Kinderis et al., 2018). They provided 
that LSTM-based prediction models outperformed other techniques for Bitcoin 
price regression. Nonetheless, DNN-based models outperformed other techniques 
for price change classification. They also demonstrated that classification models 
outperformed regression models in terms of trading profitability (Ji et al., 2019).

Sin & Wang (2017) used an Artificial Neural Network ensemble method called 
genetic algorithm based selective neural network (GASEN) to investigate the 
relationship between Bitcoin features and the next day shift in the price of Bitcoin, 
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using a Multi-Layered Perceptron as the base model for each of the neural networks 
in the ensemble. They demonstrated that GASEN was capable of performing well 
in the classification task, with accuracy ranging from 58 to 63%. The ensemble 
achieved a positive result in making a profit of close to 85% using a simple trading 
strategy (Sin & Wang, 2017). Jang & Lee (2017) used a Bayesian neural network 
(BNN) and a support vector regression (SVR) to regularize weights of input variables 
to a neural network to account for Bitcoin’s high price volatility. Blockchain and 
macroeconomic variables and international fiat currency exchange rates were among 
the input variables. The authors concluded that the SVM model was ineffective for 
the prediction task.

3.3 Volatility Prediction

The degree of variance in a trading price series over time is known as volatility. It 
denotes the degree of uncertainty or risk associated with the magnitude of changes 
in currency value. Bitcoin and other Cryptocurrencies are known for their erratic 
behavior. Cryptocurrency volatility is largely due to their decentralized existence, 
making their prices uncontrollable by any entity or government. Chu et al. (2017) 
suggested the time-series statistical model called generalized autoregressive 
conditional heteroskedasticity (GARCH) to model volatility. However, Peng et al. 
(2018) merged the standard GARCH model with SVR, capable of robustly covering 
multi-variate and complex financial sequence characteristics. It was used to assess 
alternative risky investments and direct investment decisions by predicting the 
volatility of three fiat currencies (Euro, British Pound, and Japanese Yen) and three 
Cryptocurrencies (Bitcoin, Ethereum, and Dash). They offered clear evidence that 
SVR models outperform conventional GARCH models significantly. Guo et al. (2018) 
used the incremental learning and rolling method to evaluate a temporal mixture 
model for output prediction to forecast Bitcoin price volatility. They compared their 
model to various statistical models (e.g., GARCH, structural time series model) 
and machine learning baseline models (e.g., Random Forest, Gradient Boosting). 
However, their temporal mixture model proved to be more reliable, robust, and 
adaptable to time-varying data.

3.4 Cryptocurrency Mining

The mining method has the drawback of using a lot of energy, which is used by 
mining pools to participate in PoW computations. Just one miner succeeds in adding 
a block of transactions, leaving other mining pools with significant energy costs. This 
drawback jeopardizes the Cryptocurrency’s decentralization and makes it vulnerable 
to monopolization, particularly as the block reward diminishes over time due to 
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Bitcoin’s block reward halving. To model and evaluate a selfish mining strategy in 
Ethereum, Feng & Niu (2019) proposed a Markov model. They reviewed the PoW 
mining method as a series of Bernoulli trails searching for a nonce in order to create 
a new block independently. They discovered that in Ethereum, the computing power 
threshold that makes selfish mining profitable is lower than in Bitcoin mining. They 
proposed creating new reward functions that would enable miners to maximize their 
profits while maintaining a more stable and honest strategy. To address environmental 
concerns associated with Cryptocurrency mining, computer scientists and ethicists 
collaborate to create artificial intelligence applications that can make ethical decisions 
in complicated real-world scenarios (Gladden, 2015). In some of these models, AI-
based systems collect and analyze data from their surroundings and make decisions 
based on a pre-programmed collection of ethical principles. An AI may discover 
new ethical principles and form its own ‘conscience’ through communicating with 
the outside world (Gladden, 2015).

Carlsten et al. (2016) recommended game-theoretic analysis to demonstrate the 
value of block reward in mining to keep the Blockchain safe, as the transaction fee 
model could promote selfish mining. Sabry et al. (2020) provided that mining pools 
can use AI techniques to select which Cryptocurrency to mine and which mining 
pool to enter based on historical data to reduce energy usage and increase benefit. A 
study by Wang et al. (2019) uses reinforcement learning (RL), which is a machine 
learning technique, to develop the optimal Bitcoin-like Blockchain mining strategy. 
The RL learning system has the advantage of being able to achieve an optimal 
(or near-optimal) strategy without understanding the specifics of the Blockchain 
network model. The authors concluded that RL mining can learn the optimal policy 
for various situations adaptively (Wang et al., 2019). As a result, RL mining can be 
more stable in a dynamic setting where parameter values change over time.

3.5 Anonymity and Security

Criminals prefer anonymity to conceal their identity when trading illegally for drugs 
or engaging in money laundering transactions. However, since anonymity is based 
on pseudonyms for addresses, it is less reliable than it is thought to be. Nagata 
et al. (2018) used statistics from transaction history and transaction frequency to 
deanonymize a series of Bitcoin addresses to eliminate this flaw. The results show 
that the Jaccard distance between subsets of output addresses identified 80.5% of 
addresses. The number of transactions per address does not affect the average recall 
or precision score. Conversely, Ermilov et al. (2017) proposed using activity trends 
and publicly accessible knowledge from off-chain sources, some addresses can be 
grouped by their ownership. The study’s findings indicate that a suggested solution 
for Bitcoin address clustering is feasible. Users may use it to prevent vulnerable 
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Bitcoin usage trends, and investigators can use it to do a more sophisticated de-
anonymizing analysis. Jourdan et al. (2019) presented a complete probabilistic 
model of the Bitcoin Blockchain, laying the groundwork for future AI applications 
based on Bitcoin transactions. They developed a completely observed graphical 
model of a Bitcoin block based on a collection of conditional dependencies caused 
by the Bitcoin protocol at the block level. They then expanded the model to include 
hidden entity attributes like the related logical agent’s functional type and derived 
asymptotic limits on the privacy properties implied by this model. The results show 
that the model is capable of accurately capturing the actions of most entity types.

Despite the security and privacy features of Blockchain-based Cryptocurrencies, 
the Cryptocurrency environment remains vulnerable to several security threats, 
including mining process attacks, attacks on the distributed network, and double 
spending attacks, according to Sabry et al. (2020). A new model for detecting 
anomalies in Bitcoin electronic transactions was introduced by Sayadi et al. (2019). 
The model incorporates two machine learning algorithms: the One-Class Support 
Vector Machines (OCSVM) algorithm for detecting outliers and the KMeans 
algorithm for grouping outliers with related types of anomalies. The first algorithm 
successfully detected 16 anomalies composed of three types of attacks: six double-
spending attacks, six denial-of-service (DDOS) attacks, and four attacks with 51% 
vulnerability (Sayadi et al., 2019). The authors were able to cluster the anomalies 
observed in the first stage into three clusters using Kmeans in the second stage, with 
a better clustering result of 0.951. Similarly, Baqer et al. (2016) noted a clustering-
based approach to detect spam transactions, which resulted in a Bitcoin DoS attack. 
On the other hand, Li et al. (2020) used numerical simulations to investigate the 
effect of the mining pools’ strength, the ratio of power to be infiltrated, and the 
betrayed rate of dispatched miners on the nash equillibrium of the mining process.

Therefore, both supervised machine learning models and simulation models are 
effective in detecting attacks against Cryptocurrencies in the Blockchain environment.

4. KEY RESEARCH CONTRIBUTIONS BY THE RESEARCHER

The above study provided that technology advancements have influenced the 
development of Cryptocurrencies by allowing for new ways to store Blockchains, 
protect the network, mine new coins, and analyze massive amounts of trade volume 
and Blockchain transactions that are beyond human capabilities. The chapter presented 
state-of-the-art research that addresses Cryptocurrencies’ challenges by using AI 
techniques. The study revealed that the key problems faced by Cryptocurrencies 
include the risk of financial fraud, security breaches, extreme volatility prediction, 
selfish mining, the anonymity of transactions, and unpredictability of digital 
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currencies’ prices and returns. The study highlighted that various AI techniques can 
effectively address these challenges to benefit the miners, traders, regulators, and 
security analysts. The common techniques used to address a particular challenge 
are outlined below.

1. 	 Fraud detection: It includes various AI techniques such as trimmed k-means and 
k-means clustering, Ripper, the Bayes Network, random forest (RF), gradient 
boosting classier (XGBoost), artificial neural network (ANN), and support 
vector machines (SVM), and k-NN.

2. 	 Price and trend prediction: It includes statistical models (such as multiple 
regression, logistic regression), ANN, random forest, SVM, LSTN, DNN, 
GASEN, and SVR.

3. 	 Volatility prediction: For volatility prediction, various techniques such as 
GARCH models, SVR, structural time series model, Random Forest, Gradient 
Boosting were identified.

4. 	 Cryptocurrency mining: Markov model, game-theoretic analysis, and 
reinforcement learning techniques were commonly used in the literature to 
model and evaluate a selfish mining strategy.

5. 	 Anonymity and security: It includes clustering and probabilistic models to 
conduct a de-anonymizing analysis. Moreover, a combination of OCSVM and 
KMeans, and numerical simulations can be used to detect outliers and prevent 
double-spending and cyber-attacks.

5. DISCUSSION AND FUTURE WORK

Although the research effectively captured the challenges associated with 
Cryptocurrencies and AI’s role in addressing them effectively, the number of AI 
study studies covering Bitcoin is substantially higher than those addressing other 
Cryptocurrencies. Therefore, this can be explored in future research. Further 
limitations and recommended future work for each challenge are discussed below.

1. 	 Fraud Detection: Another issue is related to a lack of credible datasets due 
to which fraud detection research has been hampered. Other forms of scams, 
such as pump-and-dump schemes and fake ICOs, have not been investigated 
thoroughly, which can be explored in future studies.

2. 	 Price and trend prediction: In terms of price prediction, studies primarily 
focused on Bitcoin prices in USD and relied on tweets and historical data for 
forecasting. In future research, an analysis of methodologies for valuing Bitcoin 
can be covered for a more comprehensive analysis.
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3. 	 Volatility prediction: The existing research focused mainly on the GARCH 
models to predict Bitcoin’s volatility. No volatility prediction analysis used text 
analysis to quantify consumer acceptance and interest in the Cryptocurrency 
sector, which can be explored in future studies.

4. 	 Cryptocurrency mining: In existing research, Game-theoretic methods were 
the most successful in simulating the mining strategy. The data regarding total 
computing power and electricity consumption by miners is not available. The 
mining research work reviewed for solving the PoW puzzle is still in its early 
stages and needs further investigation.

5. 	 Anonymity and security: The existing research is mainly focused on the 
deanonymization of Bitcoin. Therefore, deanonymization research focused 
on Cryptocurrencies (other than Bitcoin) needs to be investigated in future 
studies. Furthermore, AI’s role in detecting suspicious activities has not been 
explored thoroughly due to a lack of publicly available datasets. Therefore, the 
use of synthetic datasets to interpret the efficiency of AI in enhancing network 
security can be investigated in future studies.

6. CONCLUSION

This chapter organizes and navigates through the overwhelming amount of study 
that uses AI techniques to address Cryptocurrencies’ challenges. It was discovered 
that Cryptocurrencies are susceptible to trading problems and difficulties similar to 
those seen in the financial domain due to millions of transactions being performed 
daily and a large number of Cryptocurrencies being used as financial assets. 
Consequently, there is a clear need for stakeholders (accepting Cryptocurrencies) to 
apply AI techniques to process and analyze large amounts of Cryptocurrency data 
to make fact-based decisions. The research identified five key challenges faced by 
miners, investors, regulators, and traders in the Cryptocurrency domain. Financial 
fraud, security breaches, intense volatility, selfish mining, transactions’ privacy, and 
the unpredictability of digital currency prices and returns are among the challenges. 
For each challenge, several research works focused on applying AI techniques 
to address these issues were compared. As the researcher did not cite all of the 
research papers in this area, potential research gaps and future research directions 
were provided. Researchers, students, and practitioners interested in applying AI 
and machine learning techniques in Cryptocurrencies would benefit significantly 
from this chapter. It gives them an extensive overview of a multidisciplinary area 
concerning traditional finance, decentralized finance, Cryptocurrencies, behavioral 
finance, AI, ML, and Blockchain and how current research work can be improved 
in the future.
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ABSTRACT

Deferred tax asset (DTA) is a tax/accounting concept that refers to an asset that may 
be used to reduce future tax liabilities of the holder. It usually refers to situations 
where a company has either overpaid taxes, paid taxes in advance, or has carry-over 
of losses (the latter being the most common situation). DTAs are thus contingent 
claims, whose underlying assets are the company’s future profits. Consequently, the 
correct approach to value such rights implies the use of a contingent claim valuation 
framework. The purpose of this chapter is to propose a precise and conceptually 
sound mathematical approach to value DTAs, considering future projections of 
earnings and rates, alongside the DTA’s legal time limit. The authors show that 
with the proposed evaluation techniques, the DTA’s expected value will be much 
lower than the values normally used in today’s practice, and the company’s financial 
analysis will lead to much more sound and realistic results.
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I - INTRODUCTION - THE DEFERRAL OF TAXES

There have been many attempts to reach a conformity about the way income tax is 
treated, that is, to uniformize tax rates and regulations across international entities, 
but the complexity of this topic has raised some issues and critics; Hanlon, et al 
(2005) and Atwood, et al (2010) stated that earnings persistence and the association 
between current earnings and future cash flows are lower when the level of required 
book-tax conformity is higher. The potential benefits would include lower compliance 
costs for reporting income and the potential lowering of incentives to mislead the 
IRS (Internal Revenue Service) and capital markets (basically deterring entities 
from engaging into tax shelters and schemes).

The tax return of a company is based on its accounting financial statements. To 
provide comparable information, financial statements are prepared according to 
the International Financial Reporting Standards (IFRS), issued by the International 
Accounting Standards Board (IASB). The IASB was formed in 2001 to replace the 
International Accounting Standards Committee that issued International Accounting 
Standards (IAS). Since the previously issued IASs remain effective, we have 
that the main body of standards that are used worldwide by several countries are 
comprised of IFRSs and IASs. The companies’ income, depicted by the IFRSs and 
IASs (refereed to simply by the Generally Accepted Accounting Principles GAAP) 
are their accounting profits, but these may be (and are) different from the taxable 
profit, since the taxable profit is calculated as a function of the tax law inherent 
to each country. The number of factors that lead to differences between tax and 
accounting returns is huge and varies from country to country. One of those factors 
is of relevance to the present work – the deferral of taxes.

Remove DTAs From the Balance Sheet?

Laux (2013) conducted a study to analyse the relationship between the information 
content of financial statements and the net deferred taxes account. Naturally, as 
we evaluate deferred taxes, we may find both deferred tax assets and deferred tax 
liabilities; the difference will result in net deferred taxes (we will henceforth refer to 
these net deferred taxes simply as deferred tax assets, or DTAs). The main conclusion 
was that the exclusion of DTAs from the results helped access the main differences 
from the different company’s performance. This is highly related to the cost/benefit 
of disclosing information on DTAs since that the cost of acquiring and utilizing 
this information seems to nullify the benefits. Also, on the same topic, Burgstahler, 
et al (2002), concluded that in some occasions, managers tend to manipulate the 
net deferred tax asset account to increase earnings and avoid losses. This possible 
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manipulation (Kautish, 2008; Kautish & Thapliyal, 2012) is also something that should 
be kept in mind when evaluating balance sheets where such accounts are present.

The problem of accounting DTAs on a present value basis is that under the actual 
rules adopted by FASB (Financial Accounting Standards Board), the deferred tax 
accounts are, in many cases, unlikely to reverse in the foreseeable future, since 
companies seem to be able to defer taxes indefinitely (Ron Colley et al, 2007). These 
authors address this statement in the study “Deferred Taxes in the Context of the 
Unit Problem” where they remove the deferred tax assets from the balance sheets. 
The authors state that income taxation is an aggregate phenomenon and that an 
aggregate approach is required, making use of the flow-through accounting method. 
The main argument states that, if we see taxation as a transaction between the private/ 
public sectors and the governmental authority, then this method would result in an 
equality of the tax provision and the cash outflow for a certain period, therefore 
eliminating deferred tax assets and liabilities. The idea of removing deferred taxes 
from the balance sheet has been supported by other authors like Chaney (1989) and 
Ketz (2010), that argue that deferred tax accounting is too complex, too expensive 
and too inconsistent with the US GAAP.

Valuation and Accounting of DTAs

The valuation and accounting of DTAs is the topic that must be discussed and 
clarified. The most important thing to notice is that deferred tax assets add value to 
the balance sheet since they represent the net present value of the future tax benefits (it 
is important to note that classical accounting relations only hold when the DTA value 
is indeed adjusted to its net present value (Eli Amir et al, 1997)). To determine the 
best way to account for deferred taxes, Amir and his peers conducted some research 
where they introduced net deferred taxes as a completely distinct category of assets, 
using the market value of equity per share as the dependent value. Amir and his team 
found that the valuation coefficient on deferred tax liabilities from depreciation and 
amortization was close to zero; also, deferred taxes from restructuring charges had 
valuation coefficients larger than other deferred tax components. They also concluded 
that the net realizable value of deferred taxes from losses and credits carried forward 
were negatively correlated with stock prices. In the end they concluded that even 
though these types of assets are very different in nature from the rest of the assets in 
the balance sheet, they should nonetheless be accounted for (with some subjective 
adjustments) in a way like any other asset or liability.
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DTAs and European Options

DTAs may be hard to value, since they are time-limited and may never be used at 
all. Their value is contingent on the future earnings of the company, and they can 
be used to shield these future profits from taxation – IAS 12 states that “a DTA 
should be recognised for all deductible temporary differences, to the extent that it is 
probable that taxable profit will be available against which the deductible temporary 
difference can be utilised”. Since corporate income taxation works on an annual 
basis, the shielding opportunities occur once a year. This is equivalent to saying 
that we are faced with a compound European option (or an annual Bermuda option) 
that might be exercised until the last year in which the law will permit shielding, 
or until the DTAs value has been completely depleted by its use. Consistent with 
this line of thinking, there is an ongoing debate regarding the appropriateness of 
including DTA in the banks’ regulatory capital calculation, since by doing so we 
are assuming its “full” worth; something that is clearly misleading.

Focus on Bank’s DTAs

On the special case of the banking sector, banks are required to maintain certain 
levels of regulatory capital to provide a buffer against potential future losses (Kim 
& Santomero, 1998), (Ryan 2007), (Baesens & van Gestel, 2009). In many countries 
(Kara 2016), banks can count a portion (or all) of their DTAs towards regulatory 
capital requirements (since the adoption of SFAS1 No. 109 in 1992 – specifically 
the establishment of valuation allowances).

Under normal circumstances, a bank’s DTAs usually originates in the carry-over 
of losses (though it can also arise from overpaying some taxes). The corresponding 
rights are registered in the balance sheet as assets, although in Amir and Sougiannis 
(1999) it also argued that DTA may have implications for the perception of the firm 
as a going concern (dubbed as the information effect), since if the DTA arose from 
past operating losses, future losses would be likely to incur; this means that future 
liabilities could be more than likely, and thus such “assets” should be regarded with 
great suspicion).

Throughout the recent financial crisis (2008-2013), major media outlets 
routinely drew attention to the banks’ DTA positions, classifying them as tenuous 
contributions towards regulatory capital. In Reilly (2009), it was noted that tier 1 
capital ratios contained “fluff” – mentioning DTA as the primary culprit, calling in 
an “airy asset”. The Basel Committee on Banking Supervision specifically targeted 
the removal of DTAs as a potential method for improving the ability of regulatory 
capital to protect banks from losses2. At the same time, the banking industry has 
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pushed for the opposite; namely a greater inclusion of DTA in the regulatory capital 
calculation, to “ease” the amount of (real) regulatory capital.

Gallemore (2011) investigated the credit risk associated with the deferred tax 
asset component of bank regulatory capital. He hypothesized that banks that have 
a larger proportion of regulatory capital composed of deferred tax assets were more 
likely to fail. He employed a hazard model to test a sample of commercial banks and 
found that the proportion of regulatory capital composed of deferred tax assets was 
positively associated with the risk of bank failure during the recent financial crisis. 
Gallemore (2011) attributed his findings to the fact that the benefits of deferred 
tax assets couldn’t be realized unless banks generated positive taxable income in 
the future.

High DTAs = Low Creditworthiness

The relationship of DTAs with the creditworthiness of a company has already 
deserved some work from academic community. The effects of book-tax differences 
on a firm’s credit risk were analysed in Crabtree & Maher (2009), Ayers et al (2010), 
Edwards (2011) and Gallemore (2011); all agreeing that great amounts of deferred 
taxes were associated with higher risks and lower earnings quality, resulting in a 
decline of creditworthiness. Additionally, studies of the impact of DTAs on credit 
ratings led to the conclusion that deferred tax positions are substantial for many 
firms (between 5% and 10% of all assets according to Poterba et al (2011).

How to Value?

It is thus clear that the DTAs must be correctly valued, and that simply adding 
them to a bank’s or company’s balance sheet in full as an asset might contribute 
to obfuscate the institution’s true financial condition – even a situation in which 
the DTA is fully used before its expiration date, we still must account for the cost 
of capital. Moodys (2015) reported DTAs were considered “a low-quality form of 
assets, and thus a low-quality source of capital”, and consequently, Moody’s decided 
to “limit the contribution of DTAs in its calculations of company’s tangible common 
equity (TCE)”. As analysed in De Vries (2018), several DTA valuation methods can 
be used, but they are essentially very subjective, and basically result in a valuation 
allowance, for which there is no consistent accepted method to calculate – this chapter 
aims to resolve such shortcomings, by solving for the expected value of the DTA, 
in the sense of calculating exactly which amounts are expected to be discounted as 
tax payments, and when.
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II - DTA MATHEMATICAL MODEL

Let us consider a DTA with official book value Dmax and a lifespan of T (in years). 
The effective (realistic) value of such DTA is contingent on future profits and shall 
always be (equal or) lower than Dmax. The effective value of the considered DTA, 
D, can be represented as:
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ui is the profit in year i multiplied by taxes (basically, it is the tax payment that 
is discounted from the DTA) and (∙)+ denotes the operation x+=max{x,0}. Both 
the yearly profits and yields are assumed to be independently distributed random 
variables (RVs). Then, the following the objective will be to find the expected value 
of D which can be expressed as:
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+
+
+

=
∏∑ t .	 (3)

Computing D  basically requires finding expressions for the expected value of 

the interest yield weight E 1 1
1

+( )












=
∏ t

j
j

t

 and for the expected value of the positive 

part of the remaining DTA in the beginning of each year t, E R
t
+



 .

Expected Value of the Interest Yield Weight

In order to compute the expected value E 1 1
1

+( )












=
∏ t

j
j

t

, we first write it as
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E 1 1 =
1

11

1

1 11
+( )













+( )
( ) ( )

=

=

−∞

+∞

∏
∏
∫t

t
t t tt tj

j

t

j
j

t t
p p d

t
� …

−−∞

+∞

∫ …d
t
t 	 (4)

where p
j jt t( )  is the probability density function (PDF) of the interest yield in year 

j. We will consider that all the t
j
 are independently distributed and follow the same 

PDF but with different means t
j
 and standard deviations στ j .

According to the Cox-Ingersoll-Ross (CIR) model (Cox et al. 1985), the interest 
yield would follow a non-central chi-squared distribution, but in this chapter, due 
to the reduced time spans of the DTAs and ability to limit the estimated variability 
of the interest yield, we will assume an uniform distribution for the interest yield 
in order to provide mathematical tractability (and obtain a closed form solution). 
So being, we have:

p
j j

j j

j

j j j

τ τ

τ τ
τ σ

τ τ σ τ σ
( ) =

∈ − +













1

2 3
3 3

0

, ,

, otherwise


.	 (5)

It is now easy to show that

1

1

1

2 3

1 3

1 3+( ) ( ) =
+ +

+ −





−∞

+∞

∫ τ
τ τ

σ

τ σ

τ σ
τ

τ

τ

τj

j j

j

j

p d
j

j

j

j

log







	 (6)

which results in

E log1 1 =
1

2 3

1 3

1 31

+( )












+ +

+ −





=
∏ τ

σ

τ σ

τ στ

τ

τ

j
j

t
j

jj

j

j





=
∏
j

t

1

.	 (7)

a) Expected Value of Remaining DTA

According to (3), the computation of D  also requires the evaluation of the expected 
value of the positive part of the remaining DTA in the beginning of each year t, i.e., 
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E R
t
+



 . In order to obtain an expression for E R

t
+



 , we start with the derivation 

of the PDF of Rt. First we rewrite (2) as

Rt = Dmax – Ut,	 (8)

where Ut is the sum of all profits multiplied by taxes up until the year t-1, which 
is defined as:

U u
t i

i

t

=
1

1
+

=

−

∑ ,	 (9)

comprising a sum of independent, rectified, RVs u
i
+ . If each non rectified RV ui is 

described by a PDF p u
u ii
( ) , then u

i
+  follows the associated rectified PDF which 

is given by:

p u p u p u H u
u i i i u i i
i i
+

+ + + +( ) −( ) ( )+ ( ) ( )= 1 d 	 (10)

where 𝛿(x) is the Dirac delta function, H(x) is the unit step function

H x
x

x
( ) =

≤
>








0 0

1 0

,

,
	 (11)

and pi is the probability of having positive profit, i.e.,

p p u du
i u i ii
= ( )
+∞

∫
0

	 (12)

Note that when the second term in (10) is normalized by pi, it represents the 
truncated PDF associated with p u

u ii
( )  which can be written as

p u p u H u p
u u i u i i i
i i i> ( ) = ( ) ( )0

.	 (13)

Knowing that the PDF of a sum of independent RVs can be found using the 
convolution of the individual PDFs (Hogg et al 2004), we can write the PDF of Ut as:
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p U p p U

p p p p

U t u u t

k

t

k k

t

t t

t

( ) ∗ ∗( )( )
−( ) −( )

+
−
+

−
−

=

= 1 1

1 1

1 1 1

1 1

1 1

…

� … …
−−

== { }
−

−
=

−∑∑ ( )k

kk
k t

t

t
i i

t U
1

11
1

1

0

1

0

1

C
	 (14)

where * denotes the convolution operation which, for two functions f(x) and g(x) 
is defined as

f g x f g x d∗( )( ) = ( ) −( )
−∞

+∞

∫ n n n .	 (15)

Therefore, in (14) C
k t
i

t U{ }
=

− ( )
1

1  corresponds to the (t-1)-fold convolution

C U k k p k k p
k t u u t t u u
i i

t
t{ } > − −

=

−
−

( ) = −( ) +( )∗ ∗ −( ) +
1

1
1 1 1

1 1
1 1 0 1 1
d d

tt

U
t

− >
( )






 ( )1 0

.	

(16)

The second form in (14) makes it explicit all the possible outcomes in terms of 
years with positive profit and with loss during the timeframe in use. Combining (8) 
with (14) we can express the PDF of Rt as

p R p p p p
R t

k

t

k k

t

k

kk
t

t t

t

( ) −( ) −( )− −

−

− −

==
∑∑= 1 1

1 1

1 1

0

1

0

1
1 1 1 1

11

� … … C
kk t
i i

t D R
{ }

=

− −( )
1

1 max
	

(17)

which allows us to compute E R
t
+



  using

E max ,R R p R dR

p p p

t t R t t

k

t

k k

t

t

+

−∞

+∞

−




 = { } ( )

−( )

∫
−

0

= 1
1 1

1
1 1 1� … …… 1

1

0

1

0

1
1

11
1

1−( ) ( )−

== { }
−

−
=

−∑∑ p I D
t

k

kk
k

t

t
i i

t max

	 (18)

where we defined the following auxiliary coefficient required for the summation terms

I D R D R dR
k t k t t
i i

t

i i

t{ } { }

+∞

=

−

=

−( ) = −( )∫
1

1

1

1

0
max max

C .	 (19)
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In order to evaluate the integral in (19) we will consider four different cases in 
terms of number of years with positive profit (i.e. #{i: ki¹0}, where # denotes the 
cardinality of the set): no years with profit, one year with profit, two years with 
profit and three or more years with profit. A uniform distribution with mean u

i
 and 

standard deviation s
ui

will be assumed for each yearly profit, ui, with the PDF 

expressed as

p u b a
u a b

u i i i
i i i

i
( ) = −

∈ 












1

0

, ,

, otherwise
,	 (20)

where

a u
i i ui
= − 3s 	 (21)

and

b u
i i ui
= + 3s .	 (22)

For this PDF the probability of having positive profit, (12), is simply

p
b a

b ai
i i

i i

=
−

−

+

	 (23)

b1) Case of No Years With Positive Profit

The sequence without positive profit years (# :i k
i
≠{ } = ∅0 ) results in a trivial 

convolution of Dirac delta functions in (16) which is also a Dirac delta function. 
Therefore (19) results simply in

I D D
ki i
t{ }
=

− ( ) =
1

1 max max
.	 (24)
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b2) Case of Only One Year, i, With Positive Profit

The convolution in (16) is also trivial to compute for the sequences with only one 
year with positive profit (#{i: ki¹0}=1) as it consists in the convolution of Dirac 
delta functions with a single truncated (and normalized) PDF obtained from (20), 
resulting in

C D R p D R
k t u u t
i i

t
i i{ } >

=

− −( ) = −( )
1

1 0max max
.	 (25)

Inserting (25) into (19) then gives

I D
b a

D a D b
k

i i

i i
i i

t{ } +

+
+

=

− ( ) =
−( )

−( )










− −( )

1

1

1

2

2

max max max

++





















2

.	 (26)

b3) Case of Two Years, i and j, With Positive Profit

For the sequences with only two positive profit years (#{i: ki¹0}=2), indexed by 
i and j, (16) simplifies to a convolution of two truncated (and normalized) PDFs 
obtained from (20), whose resulting expression can be written as

C D R

l l

D R a a D a a

k t

i j

t i j i j

i i

t{ }
+ + + +

=

− −( )

=

− − − − − −
1

1

1

max

max max
, min ll l R D a a

l l D a a l l
i j t i j

i j i j i j

,

min , , max ,
max

max

{ } ≤ < − −

{ } − − − { }
+ +

+ + ≤≤ < − − − { }
− + + − − ≤ <

+ +R D a a l l

R D b b D b b R D
t i j i j

t i j i j t

max

max max m

min ,

,
aax

max ,

,

− − − { }











+ +a a l l

otherwise
i j i j

0

	

(27)

where

l b a
i i i
= − + .	 (28)

After inserting (27) into (19) and performing the integral we obtain
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I D
l l

R
b b D

R
k

i j
t

i j

t
i i

t{ }
=

− ( ) = +
+ −( )










1

1

1 1
3 2

3 2
max

max













+

− −( )

− − − { }( )

+

+ +
+

D b b

D a a l l

i

i j

i j i j

l

max

max max ,

min ,ll
Rj

t

D a a l l

D a

i j i j

i{ }










− − − { }( )

−

+ +
+

2
2

max

max

max ,

++ +
+

− − { }( )
+ +

+ − +
− −( )










a l l

t

i j

t

j i j

R
D a a

R

min ,

max1
3 2

3 2










− − − { }( )

− −( )

+ +
+

+ +
+

D a a l l

D a a

i j i j

i j

max

max

min ,

	

(29)

where we adopt the notation f x f d f c
c

d

( )( ) = ( )− ( ) .

b4) Case of three or more years with positive profit:

For all the sequences with three or more years with profit (#{i: ki¹0}³3), instead of 
trying to compute all subsequent convolutions we can apply the Central Limit 
Theorem (CLT) and approximate the sum of the nonzero u

i
+  as a Gaussian distribution 

with mean k u
i i

i

t
+

=

−

∑
1

1

 and squared standard deviation k
i u

i

t

i

s +

=

−

∑ 2

1

1

 where

s
u

i i

i

b a
+ =

−( )+
2

2

12
	 (30)

and

u
a b

i
i i+
+

=
+

2
.	 (31)

In this case we can write

C D R e
k t

R

i i

t

t

{ }

−
− ′( )
′

=

− −( ) =
′1

1

2

21

2 2

2
max

πσ

µ

σ 	 (32)

where

′ = +

=

−

∑s s2 2

1

1

k
i u

i

t

i

	 (33)
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and

′ = − +

=

−

∑m D k u
i i

i

t

max
1

1

	 (34)

Performing the integration in (19) then results in

I D e erfc
ki i
t{ }

−
′

′

=

− ( ) = ′
+ ′ −

′

′











1

1

2

2

2

1
2 2

2
max

σ

π
µ

µ

πσ

µ

σ


	 (35)

where erfc(x) is the complementary error function defined as

erfc x e d
x

( ) = −
+∞

∫
2 2

π
υυ 	 (36)

Case of Independent and Identically Distributed Profits

If we assume that the RVs ui are not only independent but also identically distributed 
with mean u , standard deviation 𝜎u and PDF pu(u), then most of the previous 
expressions can be simplified. In this case (18) becomes

E
max

R
t

k
p p I D

t
k t k

k
k

t
+ − −

=

−



 =

−










−( ) ( )∑

1
1

1

0

1

	 (37)

where 
t

k

−











1

 
 denotes number of combinations of t-1 elements taken k at a time, 

p p u du
u

= ( )
+∞

∫
0

,

I D R D R dR
k t k t tmax max

C( ) = −( )
+∞

∫
0

,	 (38)

Ck(Ut) is simply the k-fold convolution of the truncated PDF p u
u u> ( )0

 with itself 

and p is the probability of having positive profit which, for uniformly distributed 
RVs (23), simplifies to

 EBSCOhost - printed on 2/9/2023 7:07 AM via . All use subject to https://www.ebsco.com/terms-of-use



164

Valuation of Deferred Tax Assets Using a Closed Form Solution

p
b a
b a

=
−
−

+

.	 (39)

Repeating the explicit computation of (38) for the four different cases in terms 
of years with positive profit we obtain:

I0(Dmax) = Dmax	 (40)

for the sequences of no years with positive profit,

I D
b a

D a D b
1

2 21

2
max max max( ) =

−( )
−( )










− −( )











+

+
+ +











,	 (41)

for the sequences with only one year with positive profit,

I D
b a

D b a
D b

D
2 2

31 2
3

2

2max max

max

max( ) =
−( )

− −( )





 −

−( )
−

+

+
+

bb a

D b D a

−( )















− −( )





 − −

+
+

+ +

2

31
3

2
1
3

2
max max(( )






 +

−( ) −( )







+
−( )

+

+

+

3

2

2 2

2

2

D b D b

D a D

max max

max mmax
max

max

−( )






−

−( )
− −( )








+
+

+

+
+

2

2

2

2

2

2a D a
D b a












,	

(42)

for the sequences with two years with positive profit and (approximately)

I D e erfc
k≥

−
′

′( ) = ′
+ ′ −

′

′









3

2

2

1
2 2

2

2

max

σ

π
µ

µ

πσ

µ

σ 	 (43)

for all the remaining sequences (three or more years with positive profit). In (43), 
we use ′ = +s s2 2k

u
 and ′ = − +m D ku

max
.
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III - PUTTING THE MATHEMATICAL MODEL TO USE

In order to clarify the use of the presented expressions we describe a simple example 
of the computation of the expected value of a DTA with a lifespan of T=3 years, 
considering independent and identically distributed uniform RVs for the profits. In 
this case, according to (3), the intended value is computed using

D R R
j

j

t

t t
t

= 1 1
1

1
1

3

E E E+( )














 −





( )

=

+
+
+

=
∏∑ t .	 (44)

where the terms inside the summation are

E
max

R D
1
+



 = ,	 (45)

(obtained from (37) and (40)),

E
max max

R
a a
b a

D
b a

D a
2

1

2
+

+
+
+



 =
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−




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
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
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








− −( )


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











+
2 2

D b
max

,	 (46)

(obtained from (37), (40) and (41)),
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(obtained from (37), (40), (41) and (42)), and
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(obtained from (37), (40), (41), (42) and (43)).
Therefore, the expected value for the DTA is given as:
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IV - SIMULATION RESULTS

Monte Carlo simulations were run for 10.000 loops, and the DTA’s lifespan was 
assumed to be 10 years, with book value Dmax=100 (adimensional). Both the yearly 
interest yield and each year’s mean expected profit multiplied by the tax, ui, assumed 
a uniform distribution (Note that ui =10 is equivalent to a profit of 50 and tax rate 
of 20%, for instance). In Figure 1 we compare the simulated values to the analytical 
values obtained by the deduced formulas, to find that they coincide. This test was 
actually executed for all figures and it was observed that the analytical values 
always matched the simulated values almost to perfection, proving that the CLT 
based approximation adopted for 3 or more years with positive profit proved to be 
very accurate. The curves of Figure 1 represent the cumulated DTA usage (to the 
present value) at the end of each year3; whereas the curves of Figure 2 portray the 
yearly DTA consumption under the same conditions.

Figure 3 and Figure 4 present the same simulations present in Figure 1 and Figure 
2, but now with only the simulated results. The variable u

i
 was made to increase 

from 20 (adimensional) with increments of 5 units each year; all having a fixed 
standard deviation s

ui
 of 10. From Figure 3 notice that the initial DTA value is a 
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bit less than 20 (due to the discount factor), climbing up to almost 100 (if there was 
no discount factor, the cumulated DTA would reach 100). As expected, the higher 
yield will output the lowest DTA value. Looking at Figure 4, we can see that by 
year 6 the DTA was all used up, which means that it only took 5 years for these 
DTA to be fully used, each with different present values due to the different yields.

Figure 1. Expected cumulated DTA; increasing mean profits – analytical vs simulated 
results

Figure 2. Expected yearly DTA consumption; increasing mean profits – analytical 
vs simulated results
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In Figure 5 and Figure 6 we have a similar situation as before, but now with the 
standard deviation s

ui
 starting at 10 and increasing 4 units each year. With this 

increasing deviation, note that the expected use of the totality of the DTA is deferred 
to the seventh year (previously it was the fifth year).

Figure 3. Expected cumulated DTA; increasing mean profits

Figure 4. Expected yearly DTA consumption; increasing mean profits

 EBSCOhost - printed on 2/9/2023 7:07 AM via . All use subject to https://www.ebsco.com/terms-of-use



169

Valuation of Deferred Tax Assets Using a Closed Form Solution

Figure 5. Expected cumulated DTA; increasing mean profits and profit deviation

Figure 6. Expected yearly DTA consumption; increasing mean profits and profit 
deviation
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In Figure 7 we have conditions of independent and identical distributions (IID), 
meaning that both ui and the interest yield follow the same distribution and have 
the same mean and variance throughout all the years. Comparing to the previous 
case, we can see that most of the DTA is used in the fourth year, with just a small 
remainder being used in the fifth year.

The rest of the figures explore different combinations. In Figure 8 we have 
identical means for the ui and the interest yield, but also have an increasing profit 
deviation, delaying the DTA’s full use to year 7. In Figure 9 we simulated the mean 
interest yield varying throughout the years (all other component remaining identical), 
and saw a little loss of value for the DTA compared to the IID of Figure 7, as 
expected. In Figure 10 we reproduce the scenario of Figure 9 with increasing profit 
variance, noticing a delay in the time the DTA is fully used up. In Figure 11 we 
reproduced the scenario of Figure 9, but now also with increasing mean ui each year, 
allowing the curves to peak a bit earlier. Finally, in Figure 12 we have varying mean 
yields and profit alongside a varying standard deviation s

ui
, with some subtle 

differences from the two previous cases.

Figure 7. Expected yearly DTA consumption; IID
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Figure 8. Expected yearly DTA consumption; increasing profit deviation

Figure 9. Expected yearly DTA consumption; varying mean yield
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Figure 10. Expected yearly DTA consumption; varying mean yield and increasing 
profit deviation

Figure 11. Expected yearly DTA consumption; varying mean yield and increasing 
profits
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V - CONCLUSION

In this work we valued Deferred Tax Assets (DTAs) according to future projected 
profits, which is the only correct way that they should be valued. Using this valuation 
technique, the DTA’s value on the balance sheet would always be smaller than its 
nominal value used nowadays and reflect its realistic value, providing all stakeholders 
with the company’s real asset worth, henceforth preventing future (unavoidable) 
disappointments. Via the projection of future profits and yields using a uniform 
distribution with associated standard deviations, we account for the most likely 
scenarios and reach precise deterministic values for the DTAs, allowing the company 
and its shareholders to possess all necessary information to correctly estimate the 
company’s financial stance and allow for a realistic strategy for the future.

REFERENCES

Amir, E., Kirschenheiter, M., & Willard, K. (1997). The Valuation of Deferred Taxes. 
Contemporary Accounting Research, 14(4), 597–622. doi:10.1111/j.1911-3846.1997.
tb00543.x

Figure 12. Expected yearly DTA consumption; varying mean yield and increasing 
mean profit and profit deviation

 EBSCOhost - printed on 2/9/2023 7:07 AM via . All use subject to https://www.ebsco.com/terms-of-use



174

Valuation of Deferred Tax Assets Using a Closed Form Solution

Amir, E., & Sougiannis, T. (1999, Spring). Analysts‟ interpretation and investors‟ 
valuation of tax carryforwards. Contemporary Accounting Research, 16(1), 1–33. 
doi:10.1111/j.1911-3846.1999.tb00572.x

Atwood, T., Drake, M. S., & Myers, L. A. (2010). Book-tax conformity, earnings 
persistence and the association between earnings and future cash flows. Journal 
of Accounting and Economics, 50(1), 111–125. doi:10.1016/j.jacceco.2009.11.001

Ayers, B. C., Laplante, S. K., & McGuire, S. T. (2010). Credit Ratings and Taxes: 
The Effect of Book-Tax Differences on Ratings Changes. Contemporary Accounting 
Research, 27(2), 359–402. doi:10.1111/j.1911-3846.2010.01011.x

Baesens, B., & van Gestel, T. (2009). Credit Risk Management. Oxford University 
Press.

Burgstahler, D. C., Elliott, W. B., & Hanlon, M. (2002). How Firms Avoid Losses: 
Evidence of Use of the Net Deferred Tax Asset Account. Academic Press.

Colley, R., Rue, J., Valencia, A., & Volkan, A. (2007). Deferred Taxes in the Context 
of the Unit Problem. Journal of Finance and Accountancy.

Cox, Ingersoll, & Ross. (1985). A Theory of the Term Structure of Interest Rates. 
Econometrica, 53(2), 385–407. doi:10.2307/1911242

Crabtree, A., & Maher, J. J. (2009). The Influence of Differences in Taxable Income 
and Book Income on the Bond Credit Market. The Journal of the American Taxation 
Association, 31(1), 75–99. doi:10.2308/jata.2009.31.1.75

De Vries, T. (2018). Market Consistent Valuation of Deferred Taxes (MSc thesis). 
Technical University Delft.

Edwards, A. (2011). Does the Deferred Tax Asset Valuation Allowance Signal Firm 
Creditworthiness? Working chapter. University of Toronto.

Gallemore, J. (2011). Deferred Tax Assets and Bank Regulatory Capital: Working 
chapter. University of North Carolina.

Hanlon, M., & Shevlin, T. (2005). Bank-Tax Conformity for Corporate Income: An 
Introduction to the Issues. Academic Press.

Hogg, R. V. (2004). Introduction to mathematical statistics (6th ed.). Upper Saddle 
River, NJ: Prentice Hall.

Kara, G. I. (2016). Bank Capital Regulations around the World: What Explains the 
Differences? Finance and Economics Discussion Series 2016-057. Washington, DC: 
Board of Governors of the Federal Reserve System. doi:10.17016/feds.2016.057

 EBSCOhost - printed on 2/9/2023 7:07 AM via . All use subject to https://www.ebsco.com/terms-of-use



175

Valuation of Deferred Tax Assets Using a Closed Form Solution

Kautish, S. (2008). Online Banking: A Paradigm Shift. E-Business. ICFAI Publication, 
Hyderabad, 9(10), 54–59.

Kautish, S., & Thapliyal, M. P. (2012). Concept of Decision Support Systems in 
relation with Knowledge Management–Fundamentals, theories, frameworks and 
practices. International Journal of Application or Innovation in Engineering & 
Management, 1(2), 9.

Kim, D., & Santomero, A. M. (1988). Risk in banking and capital regulation. The 
Journal of Finance, 43(December), 1219–1233. doi:10.1111/j.1540-6261.1988.
tb03966.x

Laux, R. C. (2013). The Association between Deferred Tax Assets and Liabilities 
and Future Tax Payments. SSRN. Electronic Journal.

Moodys Research Report. (2015). https://www.moodys.com/research/Moodys-
Reliance-on-global-banks-deferred-tax-assets-poses-potential--PR_340219

Poterba, J. M., Rao, N. S., & Seidman, J. K. (2011). Deferred tax positions and 
incentives for corporate behavior around corporate tax changes. National Tax 
Journal, 64(1), 27–57. doi:10.17310/ntj.2011.1.02

Reilly, D. (2009, Jan. 28). Citi, BofA Show Investors Can’t Bank on Capital. 
Bloomberg, p. 1.

Ryan, S. (2007). Financial Instruments and Institutions: Accounting and Disclosure 
Rules (2nd ed.). John Wilen & Sons.

Sansing, R. C., & Guenther, D. A. (n.d.). The Valuation Relevance of Reversing 
Deferred Tax Liabilities. Academic Press.

ENDNOTES

1 	 Statement of Financial Accounting Standards.
2 	 Consultative document of December 2009, entitled “Strengthening the resilience 

of the banking sector.”
3 	 Note that only the annual results are simulated, and thus the results could be 

represented only by points; lines joining the points were chosen in order to 
improve the readability of the results.

 EBSCOhost - printed on 2/9/2023 7:07 AM via . All use subject to https://www.ebsco.com/terms-of-use

https://www.moodys.com/research/Moodys-Reliance-on-global-banks-deferred-tax-assets-poses-potential--PR_340219
https://www.moodys.com/research/Moodys-Reliance-on-global-banks-deferred-tax-assets-poses-potential--PR_340219


176

Copyright © 2021, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

Chapter  9

DOI: 10.4018/978-1-7998-7716-5.ch009

ABSTRACT

Deferred tax asset (DTA) is a tax/accounting concept that refers to an asset that 
may be used to reduce future tax liabilities of the holder. In a company’s balance, it 
usually refers to situations where it has either overpaid taxes, paid taxes in advance, 
or has carry-over of losses (the latter being the most common situation). In fact, 
accounting and tax losses may be used to shield future profits from taxation, through 
tax loss carry-forwards. The purpose of this chapter is to propose a precise and 
conceptually sound approach to value DTAs. For that purpose, making use of an 
adapted binomial CRR (Cox, Ross, and Rubinstein) algorithm, the authors derive 
a precise way to value DTAs. This way, the DTAs are valued in a similar way of 
the binomial options pricing model, and the subjectivity of its evaluation is greatly 
reduced. The authors show that with the proposed evaluation techniques, the DTA’s 
expected value will be much lower than the values normally used in today’s practice, 
and the bank’s financial analysis will lead to much more sound and realistic results.
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INTRODUCTION

The tax return of a company is based on its accounting financial statements. To 
provide comparable information, financial statements are prepared according to 
the International Financial Reporting Standards (IFRS), issued by the International 
Accounting Standards Board (IASB). The IASB was formed in 2001 to replace the 
International Accounting Standards Committee that issued International Accounting 
Standards (IAS). Since the previously issued IASs remain effective, we have 
that the main body of standards that are used worldwide by several countries are 
comprised of IFRSs and IASs. The companies’ income, depicted by the IFRSs and 
IASs (refereed to simply by the Generally Accepted Accounting Principles GAAP) 
are their accounting profits, but these may be (and are) different than the taxable 
profit, since the taxable profit is calculated as a function of the tax law inherent 
to each country. The number of factors that lead to differences between tax and 
accounting returns is huge and varies from country to country. One of those factors 
is of relevance to the present work – the deferral of taxes.

The relationship of DTAs with the creditworthiness of a company as already 
deserved some work from academic community. The effects of book-tax differences 
on a firm’s credit risk were analysed in (Crabtree & Maher 2009), (Ayers et al. 2010), 
(Edwards 2011) and (Gallemore 2011); all agreeing that great amounts of deferred 
taxes were associated with higher risks and lower earnings quality, resulting in a 
decline of creditworthiness. Additionally, studies of the impact of DTAs on credit 
ratings led to the conclusion that deferred tax positions are substantial for many 
firms (between 5% and 10% of all assets according to (Poterba et al 2011)).

Under normal circumstances, a company’s DTAs usually originate in the carry-over 
of losses (though it can also arise from overpaying some taxes). The corresponding 
rights are registered in the balance sheet as assets, although in (Amir and Sougiannis 
1999) it also argued that DTA may have implications for the perception of the firm 
as a going concern (dubbed as the information effect), since if the DTA arose from 
past operating losses, future losses would be likely to incur; this means that future 
liabilities could be more than likely, and thus such “assets” should be regarded with 
great suspicion).

These assets may be hard to value, since they are time-limited and may never be 
used at all. Their value is contingent on the future earnings of the company, and they 
can be used to shield these future profits from taxation – IAS 12 states that “a DTA 
should be recognised for all deductible temporary differences, to the extent that it is 
probable that taxable profit will be available against which the deductible temporary 
difference can be utilised”. Since corporate income taxation works on an annual 
basis, the shielding opportunities occur once a year. This is equivalent to saying 
that we are faced with a compound European option (or an annual Bermuda option) 
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that might be exercised until the last year in which the law will permit shielding, 
or until the DTAs value has been completely depleted by its use. Consistent with 
this line of thinking, there is an ongoing debate regarding the appropriateness of 
including DTA in the banks’ regulatory capital calculation, since by doing so we 
are assuming its “full” worth; something that is clearly misleading.

Another aspect that must be taken into consideration is that a company can have 
several DTAs, each with different expiry dates; in this situation it will naturally use 
the DTA’s with the nearest expiry date first. Thus being, the probability of a certain 
DTA being used is dictated by all DTAs with shorter expiration dates being used 
or expired, and that the company generates enough profit to cover the DTA. Such 
scenario may seem hard to quantify at first, but as we will show, it is rather simple 
via the use of a binomial algorithm.

FOCUS ON THE BANKING SECTOR

On the special case of the banking sector, banks are required to maintain certain 
levels of regulatory capital to provide a buffer against potential future losses (Kim 
and Santomero 1998),(Ryan 2007), (Baesens and van Gestel 2009). In many 
countries (Kara 2016), banks are allowed to count a portion (or all) of their DTAs 
towards regulatory capital requirements (since the adoption of SFAS1 No. 109 in 
1992 – specifically the establishment of valuation allowances). Throughout the 
recent financial crisis (2008-2013), major media outlets routinely drew attention 
to the banks’ DTA positions, classifying them as tenuous contributions towards 
regulatory capital. In (Reilly 2009), it was noted that tier 1 capital ratios contained 
“fluff” – mentioning DTA as the primary culprit, calling in an “airy asset”. The Basel 
Committee on Banking Supervision specifically targeted the removal of DTAs as 
a potential method for improving the ability of regulatory capital to protect banks 
from losses2. At the same time, the banking industry has pushed for the opposite; 
namely a greater inclusion of DTA in the regulatory capital calculation, in an attempt 
to “ease” the amount of (real) regulatory capital. Gallemore (2011) investigates 
the credit risk associated with the deferred tax asset component of bank regulatory 
capital. He hypothesizes that banks that have a larger proportion of regulatory 
capital composed of deferred tax assets will be more likely to fail. He employs a 
hazard model to test a sample of commercial banks and finds that the proportion of 
regulatory capital composed of deferred tax assets is positively associated with the 
risk of bank failure during the recent financial crisis. Gallemore (2011) attributes 
his findings to the fact that the benefits of deferred tax assets cannot be realized 
unless banks generate positive taxable income in the future.
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It is thus clear that these DTAs must be correctly valued, and that simply 
adding them to the balance sheet in full as an asset might contribute to obfuscate 
the company’s true financial condition – even a situation in which the DTA is 
fully used before its expiration date, we still must account for the cost of capital. 
In (Moodys 2015), DTAs were considered “a low-quality form of assets, and thus 
a low-quality source of capital”, and consequently, Moody’s decided to “limit the 
contribution of DTAs in its calculations of banks’ tangible common equity (TCE)”. 
As analysed in De Vries (2018), several DTA valuation methods can be used, but 
they are essentially very subjective, and basically result in a valuation allowance, 
for which there is no consistent accepted method to calculate – this chapter aims to 
resolve such shortcomings.

Valuation Techniques

In this chapter we will explore two different valuation techniques based on the CRR 
binomial algorithm; one that resumes itself to the use of an approximated closed 
formula (with a binomial tree in the background, as a theoretical basis), and another 
that effectively uses a binomial tree. The CRR binomial algorithm was chosen due 
to being the main method used to value options. DTAs are somewhat similar to 
options with same base differences; and thus this chapter simply tweaks the CRR 
binomial algorithm to account for the main differences, and to allow for a more 
precise estimate of the DTA’s value, such as is currently done for stock options.

Both methods comprise a standard set of steps, explained ahead, which basically 
provides the framework to use the expected future earnings and current DTAs with 
their associated expiry date.

Valuation of the DTAs must be performed by following some steps. Initially, a 
vector must be constructed containing the company’s net losses, ordered by the years 
that each loss is eligible to be used as a DTA. Assuming that N is the maximum 
number of years that can be accounted for, we have a vector with N positions, where 
position 1 contains the company’s previous losses whose corresponding DTA can 
only be accounted for in the following year; position 2 contains the company’s losses 
whose corresponding DTA can only be accounted for in the next 2 years, and so on 
until N. Considering such a framework, we constructed a vector P_Losses{1:N}, 
compiling all of the company’s negative results eligible for consideration in our 
deferred tax assets’ calculations. Note that the vector P_Losses{1:N}, when multiplied 
by the tax rate (that we assume constant over the years), would yield a vector of 
DTA{1:N}, ordered by expiration dates; however, for ease of calculations, we will 
work with the P_Losses{1:N} vector and only multiply by the tax rate at the end 
of our calculations.
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After this first step, we must estimate the company’s performance over the next 
N years. There are many ways to achieve this, however, for the moment, let us focus 
on the company’s projected result for the next year (assumed positive), and on the 
estimated annual volatility σ of the business, so that we can build up a binomial 
tree with up and down movements (such as performed in the Binomial CRR options 
pricing model). If we will only consider yearly time frames, we have Δt = 1, and 
thus the up (u+) and down (d-) movements are given as (from (CRR 1979), with the 
condition that the variance of the log of the profit is 𝜎2):

u e et+ = =s s∆  and d e et− − −= =s s∆ . Note that u
d

+
−

=
1 .	

Consequently, from an initial estimate of profits P1, that is given with a certainty 
of I1 (0<I1≤1), we can project several scenarios with the upward and downward 
movements of the binomial tree. At first we will only assume projected positive 
profits throughout the upcoming years, but later we will also allow for a more 
realistic scenario with negative cash flows.

Method 1A – Simple Mean Value and Positive Profits

In this method, we are only interested on the binomial tree’s mean values at each 
step for valuation, in order to obtain an easy and simple estimate. Looking at the 
binomial tree, we can infer that the mean values (accounting for the combinations 
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We can therefore create a vector with the mean projections of future profits multiplied 
by the risk neutral probability3 (this method will only yield positive numbers, since 
the initial number is assumed positive, and all others are found by applying positive 
multipliers; other methods that could yield negative numbers must convert the 
negative numbers into zeros and calculate the resultant mean values with these zeros 
instead, as will be done in method 2 further along) for the next N years as F_

Profits{1:N}=(P1, P1x
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With the two vectors of previous losses and future profits; P_Losses{1:N} and 
F_Profits{1:N}, we can now apply the valuation method for the deferred tax assets. 
Note that, basically, what is at stake here is to “spread” the accumulated losses over 
the projected earnings of the company for the following years.

Figure 1. Binomial projection of profits

Figure 2. Spreading the carry-over of losses through the following years
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We will now create a new vector, LimitedLosses{1:N}, from the vector P_
Losses{1:N}, that estimates the maximum amount of losses/DTAs that will actually 
be used when calculating the DTAs’ value. This new vector will match the company’s 
losses to the projected gains, and will be constructed as follows:

Running through all positions of P_Losses{1:N}, starting from position 1 to N, 
we will have to match the corresponding positions to F_Profits{1:N}. P_Losses{1} 
will be compared to F_Profits{1}, and LimitedLosses{1}=Minimum(P_Losses{1}; 
F_Profits{1}). The next positions will have to consider the sum of the profits up 
until their year, discounted by what was already attributed by the preceding years. 
So being, for position (year) 2, we have:

LimitedLosses{2}= Minimum(P_Losses{2}; Sum(F_Profits{1,2})- 
LimitedLosses{1})).	

And for year 1<n≤N we have

LimitedLosses{n}= Minimum(P_Losses{n}; Sum(F_Profits{1,n})- 
Sum(LimitedLosses{1,n-1}))).	

Next we will create a final vector, that will only accommodate the projected 
profits used to offset to losses, out of the projected mean profits. This vector is 
easy to build, and basically is similar to the vector F_Profits{1:N}, but with a slight 
modification; the vector’s sum must equal the sum of vector LimitedLosses{1:N} 
by means of zeroing and reducing the final positions of the vector F_Profits. This 
operation can be done iteratively, and the base code for calculating each position 
is given in the Appendix.

After the above procedure, the vector UsedAmount {1:N} might either be equal 
to F_Profits{1:N} (if the company has great amounts of losses to recoup), or be a 
vector with its final value smaller than the corresponding position of the F_Profits 
vector, and have zeros fill the last positions. It is this vector, UsedAmount {1:N}, 
that we must discount at a convenient discount rate (we will use the risk-free discount 
rate, since we are using profits multiplied by the risk-neutral probability) in order 
to estimate the amount of previous losses in today’s value that will be used to cover 
the projected future profits.

Recoup amount
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In the special case of UsedAmount {1:N}=F_Profits{1:N}, we have simply to 
calculate an annuity, and as such

Recoup amount
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The final result, the effective value of the DTA (Deferred Tax Assets) is obtained 
by multiplying the obtained amount at today’s value by the tax level T4 and the 
probability attributed to P1, namely I1. The deferred tax asset for this scenario would 
thus be

Value_DTA1 = Recoup_amount × T × I1	

If I1≠1, then we would run all S scenarios to cover all probabilities (sum of all 
“I”s=1) and

Value DTA Value DTA
i

S

i
_ _=

=
∑
1

	

As a final note, we can calculate the maximum and minimum amount of deferred 
tax assets by filling the F_Profits vector with the maximum/ minimum projected 
profit instead of the mean profit (in the special case of UsedAmount {1:N}=F_
Profits{1:N}, this would mean a g=u-1 or g=d-1 respectively).

Examples for Method 1A

Taking as an example a situation where the company tax is 20%, the discount rate 
rf is 5%, the profit projection for the upcoming year is 50.000€ and σ=0,8 (we will 
assume this value unless stated otherwise5), as seen in Table 1.

With the above conditions in mind, we have to arrange our previous losses vector 
by years left to expiry. In our case (Table 2), we have that losses of 40.000€ have a 
recoup expiration date of 1 year, losses of 120.000€ have a recoup expiration date 
of 2 years and so on.
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The mean projected profits vector is easily built, having in mind the initial 
projected profit and the its volatility, σ. Having these two vectors, we proceed to 
calculate the limited losses vector, which is basically a projection of how much of 
our losses are we really expecting to be covered from the DTA. For previous losses 
whose corresponding DTA has an expiration date of 1 year from now, we have that 
the future profits will probably fully cover the losses, and thus account the whole 
value of 40.000€. For year 2, we have losses of 120.000€, and projected profits of 
only 66.871,75€. From this, we can already infer that the company will lose the right 
to use part of these losses as DTA. The effective value it will use will be 10.000€ of 
losses with expiry date of 2 years that will effectively be used in year 1 (to cover the 
10.000€ difference between the 40.000€ losses and 50.000€ profits), added to the 
66.871,75€ of profits in year 2. Thus, the total loss from year 2 that will effectively 
be used is 66.871,75€+10.000€ = 76.871,75€ - the rest will be forfeited. For years 
3 to 5, the losses will always be less that the profits, and thus full usage is projected.

The Used Amount vector is the most important vector of all. Basically, it tells 
us what part of the profits we can effectively deduce from having losses carry-over. 
In year 1, we have it to be 50.000€ (used by the 40.000€ loss with expiration of 1 
year, and 10.000€ with expiration of 2 years). In year two, we will discount the full 
profits of 66.871,75€ with losses ending in the second year. In the third year, the 
89.436,61€ will be covered by losses of 50.000€ ending in year 3, and 39.436,61€ 
of losses ending in year 4. The remaining losses (year 4 and year 5) amount to 

Table 1. Initial conditions

Tax 20%

Discount Rate 5%

Profit projection for 1st year 50.000€

sigma 0,8

Table 2. Losses, Projected Profits and Valuation of DTA, example 1 (in €), method 1A

Years Left to discount 0 1 2 3 4 5

Losses 40000 120000 50000 100000 30000

Mean Projected Profits 50000 66871,747 89436,61 119615,7 159978,2

Limited Losses 40000 76871,747 50000 100000 30000

Used Amount 50000 66871,747 89436,61 90563,39 0

Wrongfully used DTA 68000,00

Realistic DTA 52007,83
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90.563,39€, and this amount will all be used in year 4. Year 5 will have no benefit 
whatsoever from DTA.

With the Used Amount vector constructed, estimating the final amount is easy; 
simply discount all values of the used amount vector to present day values and 
multiply it by the Tax rate. This will yield our final value of DTA’s worth – 52.007,83€ 
in this case. Note that current practices value the DTAs simply as the sum of all 
previous losses multiplied by the tax rate, which in this case would yield 20% x 
340.000€=68.000€ (it is always higher than the calculated values, since it assumes 
that all DTAs are going to be used, without being discounted by any rate at all!).

If we opted for a σ=0,2, then the values would be those summarized in Table 3 
(example 2). From the table we can see that, due to the lower projected profits, we 
wouldn’t be able to use the full amount of DTAs, yielding a lower Limited Losses 
vector, and thus a lower Used Amount vector – although the wrongfully used DTA 
in the balance sheet is still the same 68.000€, note that the realistic DTA drops to 
41.198,11€.

Another example could be the following, with σ=0,8, a different set of DTAs 
and expiry dates (Table 4, example 3):

Table 3. Losses, Projected Profits and Valuation of DTA, example 2 (in €), method 1A

Years Left to discount 0 1 2 3 4 5

Losses 40000 120000 50000 100000 30000

Mean Projected Profits 50000 51003,338 52026,81 53070,82 54135,78

Limited Losses 40000 61003,338 50000 55097,63 30000

Used Amount 50000 51003,338 52026,81 53070,82 30000

Wrongfully used DTA 68000,00

Realistic DTA 41198,11

Table 4. Losses, Projected Profits and Valuation of DTA, example 3 (in €), method 1A

Years Left to discount 0 1 2 3 4 5

Losses 0 120000 0 100000 300000

Mean Projected Profits 50000 66871,75 89436,61 119615,7 159978,2

Limited Losses 0 116871,7 0 100000 269030,4

Used Amount 50000 66871,75 89436,61 119615,7 159978,2

Wrongfully used DTA 104000

Realistic DTA 81857,51
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In this third example, we keep the same profit projections as in the first, but now 
the previous losses vector is different; it has some zero value positions, and some 
high values, especially for the loss whose corresponding DTA has an expiry date 
of 5 years from now. Note how the limited losses is constructed, with losses whose 
corresponding DTA have an expiry date of 2 years covering both the first and second 
year (forfeiting the rest) and notice how the losses whose corresponding DTA have 
expiry dates of 4 and 5 years cover the whole of the amounts of years 3 to 5. Thus 
being, all of the projected profits are covered, and effectively the used amount is 
equal to the profits vector, amounting to a value of 81.857,51€. The wrongfully 
used value of DTAs, obtained by summing all the previous losses and multiplying 
by the tax level would equal 104.000€!

In this case, the final recoup amount is thus calculated by discounting all of the 
used amount (or profits vector6), which in this special case is an annuity
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The example above considers that we are sure of yielding a profit of 50.000€ 
in one year’s time – this may not always be the case - If we say that there is a 80% 
chance of the company yielding a profit of 50.000€ in one year’s time with a sigma 
of 0.8, and 20% chance of yielding losses, we can multiply our final amount by 80% 
- this is what is done in valuation allowance, but by calculating the used amounts 
and discounting them correctly, we have a much better estimation. We can also study 
several scenarios and give a probability value to each, and make a final calculation 
based on the relative weights of each result.

Method 1B – Simple Mean Value With Possibility 
of Future Losses (Negative Profits)

In method 1A we assumed only outcomes involving positive profits; that was done 
merely for simplicity sake. In this method we adjust the model to accommodate for 
the likelihood of sustaining negative profits (if the company has deferred tax assets 
to use its because it has incurred in losses before, being therefore likely it will incur 
on losses again). The consideration of this framework compels us to drift from the 
multiplicative factors used in the CRR, and use them only to set the initial deviations 
from the initial projected profit. These deviations will remain fixed for the whole 
of the tree, allowing for negative profits (the CRR model is built for stock prices 
that never go below 0) – of course that, for what the DTA is concerned, the negative 
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profits should be converted to 0. Considering u=P1×(u+–1) and d=P1×(1–d ‑). and 
looking at the binomial tree, we can infer that the mean values (accounting for the 

combinations of the inner values; 
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as long as the whole tree boasts positive values. If the lower portion of the tree 
crosses the zero threshold, then the mean profit value for consideration should be 
higher, since the negative values should be considered as zeros for calculating the 
mean – from this we can state that the mean values without any correction (assuming 
all values are positive, even if they aren’t) will be equal or smaller than when we 
correct for the negative values (and thus have a lower bound on the DTA valuation, 
as we will see later).

We can therefore create a vector with the mean projections of future profits for 
the next N years as

F_Profits{1:N}=(P1, P1+
u d
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,..., ), if P1–(N–1)3d>0,	

Figure 3. Binomial projection of profits
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else the mean profits vector must be adjusted for the negative profit projections 
(using zeros instead of the negative numbers), yielding higher values – it is this 
correction that effectively increases the complexity of this method when compared 
to method 1A.

Examples for Method 1B (With Possibility of Future Losses)

Taking the same initial conditions as those presented in Table 1 and the same losses 
of example 1, we have first to adjust the mean projected profits’ vector. In fact, 
since future losses are admissible, we have to adjust the mean of future profits to 
treat the negative profits as zeros. To do this, we must check the lowest values of 
the binomial tree in each iteration and adjust the mean of the iteration at hand if 
necessary. Starting with 50.000 for the first year (mean=50.000 in this case), we 
will now analyse the following years, from 2 to 5, in Table 5.

From Table 5, we see that the estimated profits of the 3rd. 4th and 5th year had to 
be adjusted. After this operation being made, the rest is similar to what was done in 
Table 2, method 1A. The results for Method 1B are now shown in Table 6.

Table 5. Adjustment of negative profits for Method 1B

2º Year 3º Year 4º Year 5º Year

# of elements 2 4 8 16

Smallest element P-d P-2d P-3d P-4d

Value of smallest element 22466,45 -5067,1 -32600,7 -60134,2

2º Smallest element P+u P-d+u P-2d+u P-3d+u

Value of 2º smallest element 111277 83743,49 56209,94 28676,39

Mean Projected Profits w/o adjustment 66871,75 83743,49 100615,2 117487

Mean Projected Profits with adjustment 66871,75 85010,27 104690,3 121245,4

Table 6. Example 1 using method 1B

Years Left to discount 0 1 2 3 4 5

Losses 40000 120000 50000 100000 30000

Mean Projected Profits 50000 66871,75 85010,27 104690,3 121245,4

Limited Losses 40000 76871,75 50000 100000 30000

Used Amount 50000 66871,75 85010,27 94989,73 0

Wrongfully used DTA 68000,00

Realistic DTA 51971,41
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Looking at the results of Table 6, we see that the DTA value is similar to that of 
Table 2, though a bit smaller as expected, due to the possibility of negative profits. 
In Table 7 we reproduced example 3 (of Table 4), now using method 1B, which 
also yields a smaller DTA value overall.

A fourth example can use a total arbitrary Projected Profits Vector (equal for 
both methods 1A and 1B). In this case, the whole vector is given as input, and the 
DTA value is calculated accordingly (Table 8).

Once again, notice the dynamics of the limited losses vector and the final used 
amount vector (which in this case is the same as the mean projected profits, meaning 
that the previous losses were able to cover the entire profits). This deterministic 
algorithm is indeed effective and simple to use, although we can’t always predict 
the profits with absolute certainty – notice that now the final value was 22.813,95€, 
while the wrongfully used value of DTAs is, as in the previous example, equal to 
104.000€.

Table 7. Example 2 using method 1B

Years Left to discount 0 1 2 3 4 5

Losses 0 120000 0 100000 300000

Mean Projected Profits 50000 66871,75 85010,27 104690,3 121245,4

Limited Losses 0 116871,75 0,00 100000 210946

Used Amount 50000 66871,75 85010,27 104690,3 121245,4

Wrongfully used DTA 104000,00

Realistic DTA 72567,34

Table 8. Losses, Arbitrary Projected Profits and Valuation of DTA, example 4 (in €)

Years Left to discount 0 1 2 3 4 5

Losses 0 120000 0 100000 300000

Mean Projected Profits 20000 0 110000 0 0

Limited Losses 0 20000 0 100000 10000

Used Amount 20000 0 110000 0 0

Wrongfully used DTA 104000,00

Realistic DTA 22813,95
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Method 2A - Binomial Tree Alternative With Positive Profits

In this second method, we base our reasoning on a binomial tree of possible outcomes 
for profits, each with a representing probably. Assuming a binomial state change, 
the profit will either rise or fall by u+ or d-=1/u+ respectively, with probability Pu 
or Pd. The probability of changing state is calculated by the risk neutral approach 
(as in the CRR Binomial model), meaning that the previous’ year profit will either 
rise or fall (by the u+ factor), and being risk neutral, the values of rising or falling 
multiplied by the respective probabilities and adjusted by the risk-free rate of interest 
will yield the previous year’s profit. Thus, we have that the probability of the profit 
rising is given by

P
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u
u

u
u

f
=

+( )−
−

+

+
+

1 1

1
	

And the probability of the profit falling is Pd=1-Pu.
The state tree will be something like Figure 4.

Figure 4. Binomial tree for DTA calculation
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Take notice that the tree is not recombinant; i.e., there is no merging between 
paths, contrary to the CRR binomial tree of Methods 1A and 1B, since the states 
will be different in some of its variables. Each state is defined by its estimated profit, 
the state’s current DTA value by accounting all DTA tax shielding up to the current 
state (from left to right), the state’s probability of being reached and the available 
previous losses vector to the state (ordered by expiration dates of the corresponding 
DTAs, as explained earlier).

For each state, the DFA value is calculated as follows:

DTA Value = Previous DTA value (if any) + Calculation for current state	

The calculation for current state is determined by the expected profit for the 
current state and the Available PL that comes from the previous state. The Available 
PL contains only the leftover PL from the previous state whose DTAs have an expiry 
date that is equal or greater than the year for the current state. If the sum of the 
available PL is equal or over the projected profit, then only the PL part that covers 
the projected profit will be used (starting with the PL whose DTAs have lowest 
expiry dates), and the rest will be transferred to the next states. If the sum of the 
PL is under the projected profit, all of the PL will be used for the DTA calculation, 
and the transferred PL to subsequent states will be 0 (basically we are using the 
intermediate vectors Limited Losses and Used Amount as in method 1). As in the 
previous method, the values are then multiplied by the tax rate and added to the 
DTA value.

In order to exemplify the whole procedure, consider the initial conditions for the 
next 3 years depicted in Table 9, where the initial PL vector states that 130.000€ in 
losses expires in year 1, 70.000€ in year 2 and 80.000€ in year 3:

We have the values for each state shown in Figure 6.

Figure 5. Components of each state in the binomial tree
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The total DTA value is obtained by the sum-product of all DTA values of the states 
in year 3, multiplied by their respective probabilities, yielding 41.401€. Notice that 
this method will yield a smaller value than method 1A, since method 1A assumes 
that all states have the same probability and calculates a higher mean value for the 
estimated profits (notice that this method yields a smaller probability of the profits 
rising (34%) than that of the profits falling (66%)). Using method 1A, the total DTA 
figure would yield 46.118€ (depicted in Table 10), while the value that is inscribed 
in the balance sheet is 56.000€; clearly significantly more than the values calculated 
by both methods (35,3% and 21,4% for the realistic values of 41.401€ (Method 2A) 
and 46.118€ (Method 1A), respectively).

Table 9. Initial conditions used to illustrate the binomial method

Tax 20%

Discount Rate 5%

Profit projection for 1st year 100.000€

sigma 0,8

Previous Losses Vector (130.000; 70.000; 80.000)€

Figure 6. Example with state evolution in the binomial tree
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Method 2B - Binomial Tree Alternative With 
Possibility of Future Losses (Negative Profits)

In this variant, we once again allow for negative profits (which must be converted 
to zeros afterwards, since we won’t be able to use the DTAs in those situations). So 
being, the only change to method 2A is the estimated profit in each branch, from 
year 3 onwards. As already performed in method 1B, the profits will either rise or 
fall by the amount u or d, and thus we can reproduce Figure 6 in Figure 7 with this 
new methodology.

Table 10. Paralellism of same conditions using method 1A (in €)

Years Left to discount 0 1 2 3

Losses 130000 70000 80000

Mean Projected Profits 100000,00 133743,49 178873,22

Limited Losses 100000 70000 80000

Used Amount 100000,00 133743,49 16256,51

Wrongfully used DTA 56000,00

Realistic DTA 46118,07

Figure 7. Example allowing for negative profits, Method 2B
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Looking at Figure 7, we can see that indeed state2,4 would have a negative 
profit (-10.136€), and as such was corrected to zero. The DTA value, calculated by 
multiplying each DTA from year 3 with its corresponding probability (37.321€ from 
Figure 7) was lower than using method 2A, as expected. Both values are close, and 
both methods could be employed. If we were to use method 1B (mean projected profit 
for year 3 calculated as the mean of profits of the third year in Figure 7, yielding 
136.277€ in year 3), results would be the same as in Table 10, since the DTAs 
wouldn’t be able to cover the profits in full. These results are shown in Table 11.

CONCLUSION

In this chapter we illustrated two simple methods and variants for valuing Deferred 
Tax Assets (DTAs), via the use of future estimated results and the binomial method. 
From the results we can see that there are significant differences between the asset 
value that is inscribed in the balance sheet and the DTA’s real value. We also saw 
that different methods can yield different results, since all methods are contingent on 
the evolution of future tax earnings, which is the underlying asset used for the DTA’s 
valuation. If companies and banks were to start using either one of these methods 
(methods 1 are more optimistic and much simpler than methods 2; method 2B is 
the most realistic and complex method to use) to value their DTAs in the balance 
sheet, investors would get a much clearer and realistic picture of the company’s 
equity. Probably, the values at stake would also tend to be significantly lower than 
the value calculates using the current accounting approach (usually valuing the DTA 
at its maximum potential, which is clearly wrong). Naturally, this over optimistic 
approach will tend to lead to the underestimation of the company’s risk exposure. 
We must keep in mind that a company that has been originating DTAs due to its 
poor performance (tax losses), sooner or later, is most likely to face additional DTAs, 
and will tend to face a non-negligible probability of not being able to “cash-in” its 

Table 11. Paralellism of same conditions using method 1B (in €)

Years Left to discount 0 1 2 3

Losses 130000 70000 80000

Mean Projected Profits 100000 133743 136277

Limited Losses 100000 70000 80000

Used Amount 100000 133743 16257

Wrongfully used DTA 56000,00

Realistic DTA 46118,07
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DTAs, rendering them worthless – it is essential that DTA valuation methods use 
realistic earnings projections, and that these are understood (and approved) by the 
majority of the shareholders.
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ENDNOTES

1 	 Statement of Financial Accounting Standards.
2 	 Consultative document of December 2009, entitled “Strengthening the resilience 

of the banking sector.”
3 	 All profits mentioned in this chapter are assumed to be multiplied by the risk-

neutral probability, so that they can be discounted using the risk-free rate.
4 	 The tax level is also a stochastic variable and could be treated as one; though 

for simplicity we will assume it as a constant in this chapter.
5 	 We used a very high σ due to the forthcoming examples, were we will portray 

possible negative profit projections.
6 	 Again, remember that the profit vector is adjusted by the risk-neutral probability.
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APPENDIX

Below is the code for filling out the UsedAmount vector:

Total_Losses=Sum(LimitedLosses); 

UsedAmount=Zeros{1:N}; 

Intermediate_sum=0; 

For i=1 to N 

          Intermediate_sum= Intermediate_sum+Profits{i}; 

          If Intermediate_sum< Total_Losses 

UsedAmount {i}= Profits{i}; 

Else 

          UsedAmount {i}= Profits{i} – (Intermediate_sum - 

Total_Losses) 

Exit For (leaving the remaining positions of UsedAmount as 

zeros, if any) 

End 

End
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ABSTRACT

The integrated value model (IVM) empowers analysis of the interdependent 
aspects of policies, plans, performance measures, priorities, and programs (P5). 
As organizations are holistic systems of processes and performance, knowing how 
P5 adds value becomes critical to success and achievement of internal goals and 
responses to external demands. Modeling these artifacts and mapping them to 
policies and practices allows analysts to measure the alignment to initiatives. The 
IVM supports efforts in strategic communications, change management, strategic 
planning, and decision support. Elements of P5 have explicit hierarchical and 
relational connections, but modeling the connections and developing logical 
inferences is an uncommon strategic business practice. This chapter describes how 
to use those goals to create a logical model for a public sector organization and 
how to use this model to identify, describe, and align business value. Further, this 
chapter demonstrates the model’s capabilities and suggests future applications.
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INTRODUCTION

In February 2007, The Washington Post reported on patient overcrowding and poor 
treatment at the Walter Reed Army Medical Center, a healthcare facility for military 
service veterans in Washington, DC (Priest & Hull, 2007). In the United States, 
military and civilian government agencies divide the responsibility for veterans 
care, and such an effort requires thoughtful coordination. The coverage in the press 
had shown this to be severely lacking. To resolve these problems, the United States 
Departments of Defense and Veterans Affairs formed an interagency oversight 
committee called the Wounded, Ill, and Injured Senior Oversight Committee (SOC).

The committee drafted a plan to bolster collaboration, and tasked an analyst to 
review it for conflicts and overlaps with other strategic plans. The analyst (White) 
reviewed the committee’s plan in the context of all the organizations’ related source 
documents, including the related civilian and military strategic plans and policies. 
The analyst’s report, or “crosswalk”, revealed that with one adjustment, all of the 
SOC’s objectives could be subsumed by another, longer-established joint committee, 
the VA-DoD Joint Executive Committee. Thus, the prototype of the Integrated Value 
Model (IVM) was born; the authors will explain in more detail how the model is 
populated and supports complex modern organizations. Based on this analysis, the 
VA and DoD agreed to close the SOC and migrate its work to the JEC. This new, 
expanded JEC was able to perform its existing mission of collaborating and sharing 
resources as well as direct the care and benefits coordination efforts of the SOC.

IVM Sources, Components and Value Relationships

Modern organizations produce, and are products of, numerous policies, plans, 
performance measures, priorities, and programs (P5), and the interactions between 
these affect the efficiency and effectiveness of the overall P5 of the organization. 
Such source documents guide organizational operations; too often, however, these 
documents are created and tracked by different teams across an organization who 
are unaware of how these documents influence each other or how they mutually 
contribute to a common outcome. When an organization has inventoried its planning 
documents, such as its annual goals, organizational directives, and budgets, the 
organization can begin to understand the links between those documents and encode 
the sources and the components of the sources.

The IVM depicts the P5 interactions that drive modern organizations as a neural 
network of “nodes” consisting of individual P5 elements. These are connected by 
“synapses” where one P5 element helps another P5 element achieve its end state. 
This model helps organizations identify the subnetwork of P5 elements that affect or 

 EBSCOhost - printed on 2/9/2023 7:07 AM via . All use subject to https://www.ebsco.com/terms-of-use



200

The Integrated Value Model (IVM)

are affected by a single P5 element, and make changes to that subnetwork holistically 
to increase synergy and minimize conflicts within that subnetwork.

The IVM is made up of metadata about the P5; this data is structured into a 
network diagram that shows connections across sources. It allows organizations to 
use their P5, as well as mission and vision statements, to achieve internal goals and 
respond to external demands.

The IVM depicts an organization’s source documents as a network, shown in 
Figure 1, where program initiatives are connected to each other via pairs of document 
components from different sources. These sources and components depend on 
each other and enable each other to achieve their end states. An Enabling Source 
document references an Enabling Component that, if delivered, contributes in some 
measurable way to a Dependent Component within a Dependent Source. If a P5 
component (e.g., an objective within a plan), as it moves closer to its end state, 
is likely to move one or more other P5 elements toward their end states in some 
measurable way, one may say that this element enables the other elements, which 
in turn depend on the Enabling Component.

•	 “Enabling Source” is a document that has goals, objectives, directives or 
measures.

•	 “Enabling Component” is a goal, objective, directive or measure in an 
Enabling Source.

•	 “Dependent Component” is a goal, objective, directive or measure that moves 
closer to its end state if its Enabling Component is delivered.

•	 “Dependent Source” is the document that contains the Dependent Component.

When represented in an information network, strategies include direction of action 
and effort across nodes within a map (O’Brien & Dyson, 2007, p. 8; Rodrigues, 

Figure 1. Relationship diagram of IVM pairs showing an Enabling Source, such 
as a plan or agenda, which has one or more components (e.g., plan objectives or 
agenda items) that, if delivered, are likely to move a component of a different plan, 
policy, or agenda toward its intended end state. Values are paired with relationships 
defined from left to right.
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2017). The IVM is a logical, relational model that depicts P5 as nodes connected 
in left-to-right pairs, where one node achieving its end state helps the other node 
achieve its end state. Figure 4 illustrates the Enabling-to-Dependent nodes as they 
are value-paired in Figure 1.

By depicting P5 as nodes connected by the influence they exert over the end-
states of other nodes, the IVM provides two primary insights about the P5 network 
of an enterprise. The first shows how nodes and subnetworks of P5 align to further 
other P5 nodes and subnetworks, such as an inventory of all P5 in the organization 
that directly or indirectly supports a leadership priority. The second depicts the P5 
of an organization in the context, syntax and semantics of a set of P5 outside the 
organization. Collaboration and teamwork are essential elements of relationship 
management, but these competencies need context to function effectively (Eichorn, 
2005, p. 170). When an IVM is used to map P5 inside an organization, such as a 
guidance memorandum, to P5 of other, external organizations, such as the agenda of 
an external advocacy group, it can be used to communicate how the first organization 
advances the P5 of the second organization, using that other organization’s language, 
content and structure. In this regard, IVM can help analysts design more efficient 
and effective value sequences within the P5 network.

In one instance, as shown in Figure 2 and Figure 3, an external stakeholder uses 
the term “Women’s Health Program” to describe one of the elements in their P5; 
their counterpart organization uses the phrase “Extension of Certain MWR [Morale, 
Welfare, and Recreation] Privileges to Certain Veterans and Their Caregivers”, 
which includes certain women’s health initiatives pertinent to the stakeholder’s 
P5, among other targeted programs. The IVM can help the organization reframe or 
communicate its activities and goals in the context of the activities and goals of an 
external organization, essentially making it easier to communicate the value of the 
enterprise’s P5 using the semantics and syntax of the P5 of a stakeholder. As the 
authors describe later in this chapter, such reframing helps the organization not only 
improve internal communication but also with external stakeholders.

The Challenge of Modeling Policies, Plans, 
and Performance Measures

US Federal laws governing Executive Branch planning and performance metrics, 
such as the Government Performance and Results Act of 1993, require US Federal 
Agencies to map their performance metrics to specific objectives in their strategic 
plans. Those requirements provide an initial framework of metrics and objectives 
to which other P5 can be added to the model.
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For example, the Foundations for Evidence-Based Policymaking Act of 2018 
established processes for US federal agencies to modernize how they gather and apply 
evidence to inform policy decisions. Modeling P5 metrics, strategic objectives, and 
performance measures can enable organizations to improve policy by, for instance, 
making better use of evidence by highlighting how policies enable and depend on 
metrics, objectives and other policies.

Organizations, in an effort to improve their own efficiency and effectiveness, 
make decisions, set policies or incentives, and establish programs that are, as a whole, 
too complicated for its stakeholders to understand (Business Architecture Guild, 
2018). Because modern organizations are incredibly complex, the authors strongly 
recommend that analysts in these organizations invest time and effort to stay up to 
date on best practices and new resources and tools. In doing so, they can raise the 
situational awareness needed throughout the planning, execution, and assessment 
phases of initiatives.

Figure 2. A partial dataset displaying Integrated Value Model (IVM) data: Delivering 
the components of an Enabling Source document (the JEC [Joint Executive Council]
Guidance Memo) enables the delivery of components of another planning document 
(the Veterans Service Organization [VSO] Independent Budget). In the top line of 
the table, the women’s health program depends on, among other initiatives, the 
extension of certain MWR privileges. If this Enabling Component helps achieve 
its corresponding Dependent component, it has a positive effect on the external 
stakeholder’s 2021 agenda.
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The multiplicative growth in goals and measures experienced in many of today’s 
organizations creates exponential complexity in communicating and coordinating 
those goals and measures (Eichorn, 2005, p. 61). As we’ve discussed, these goals and 
measures interact and impact each other, but this interaction may not be immediately 
clear to the individuals working within the organization. As such, opportunities for 
positive change may fail to materialize (Rizardi, 2020). This challenge is not new—
indeed, organizations use policies, plans, programs, priorities, and performance 
measures (P5) to help direct resources to where they add the most value and to raise 
awareness of the impact of change. But to create useful performance measures, it 
is critical that organizations understand the factors that influence these measures 
and understand how to interpret the value that can be derived from the measures. 
Creating useful performance measures requires organizations to understand the 
factors that influence the measure and to interpret the values of those measures 
(O’Brien & Dyson, 2007, p. 89). One way to identify this “meaning” is to include 
these measures in a logical model and connect those measures to goals and plans in 
the model, so the connections to the measure define its meaning. As organizations 
become more complex, it becomes less effective to rely on “ad-hoc” understandings 
of P5, and the value of a simplified model such as the IVM increases.

McCunn (1998) and O’Brien & Dyson (2007, pp. 290-291) found that 70% of 
performance measurement initiatives fail, not because of a flaw in the measurement 
processes, but due to a failure on the part of the organization to understand and 

Figure 3. The same dataset is represented as a network diagram

 EBSCOhost - printed on 2/9/2023 7:07 AM via . All use subject to https://www.ebsco.com/terms-of-use



204

The Integrated Value Model (IVM)

define the context and content of the measures. Even though an organization may 
have well-defined strategies and metrics, unless they are defined in relation to each 
other, both the strategies and metrics will fail to deliver their full value (O’Brien & 
Dyson, 2007, p. 308; Melnyk, Stewart, & Swink 2004).

Likewise, business units require a balance of autonomy and interdependence to 
operate effectively. Autonomy can be reinforced by lines of organizational authority, 
but interdependence may not be managed, defined, or even known without deliberate 
modeling of interdependent relationships across goals and measures (Eichorn, 2005, 
p. 108, p. 170).

Given the interrelatedness of large organizations, P5 connections and relationships 
within organizations may be too complex to fully grasp without the use of a visual 
representation of the relationships between activities as a node graph or logical 
model. A model that illustrates common goals and requirements across teams gives 
context, meaning and direction to these competencies (Eichorn, 2005, p. 170).

The authors offer the IVM as a logical model to represent interactions among P5 
elements within an organization that seeks to scale up its strategic business planning. 
The IVM is an attempt to communicate, effect change, and measure an organization 
as a network of P5 elements connected by how they help each other achieve their 
end states. As discussed, the IVM depicts an organization’s P5 model as a node or 
network graph, with edges or “synapses” that show which P5 nodes help each other 
deliver their intended end state. This visual artifact can enable individuals and teams 
within an organization to develop solutions while also taking into account the network 
of other P5 that are affected by a given solution, in a deliberate, holistic manner. 
Providing solutions mindful of their contextual effects and coordination costs on the 
environment affected by the solution may make for more effective, lasting change.

There are dependencies and relationships among interactions that encourage one 
particular order over another for reasons of dependency, economy, or frequency 
(White, 2005, p. 16). Strategic decisions have complex implications, creating a need 
to clearly depict both short and long-term implications (O’Brien & Dyson, 2007, p. 
13). The IVM models the relationship between these P5 elements and their impact 
in the context of an organization. Logical relationships among P5 elements can 
be established based on the hierarchical and causal nature of these relationships. 
Similar to a Wardley map (Wardley, 2015), the IVM represents P5 relationships as a 
directed graph, seen in Figure 4 below, modeled using the software Flourish Studio.

The most common way for organizations to map internal roles and hierarchies 
is through an organizational chart. Using relational models like the IVM to map 
and communicate P5, however, is not a common organizational activity, but it can 
provide a novel adage to this exercise. A concept map derived from the relational 
network, such as the one in Figure 5, illustrates the functional (as-is) relationships 
versus the organization chart which may reveal new insights. Analyzing the variances 
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will help an organization understand the hierarchical versus functional relationships, 
which can increase situational awareness and insight into the overlap of goals and 
objectives in the business strategy.

Figure 4. This IVM diagram is a network representation of strategic documents from 
internal and external stakeholders of the U.S. Department of Veterans Affairs; the 
darker nodes and arrows depict the subnetwork where “VA Secretary Four Priorities 
for VA” is an Enabling Source that adds value to other Dependent Sources, and/or 
a Dependent Source that receives value from other Enabling Sources.
Source: Flourish Studio

Figure 5. A concept map depicting the relational network of measures, goals, and 
objectives.
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The lack of situational awareness among individual members of an organization can 
diminish the overall capacity to understand, change, and measure P5. Organizations 
manage change by adding, editing and deleting P5. With an understanding of the 
effects of P5 changes on its subnetwork, organizations should be more capable 
of communicating and managing the overall effect of a change. Changing a P5 
element without an adequate understanding of how it interacts with other P5 within 
its subnetwork may increase the risk of unintended interactions and suboptimal 
results. In the following sections, the authors will discuss how the IVM can enable 
organizations to map internal relationships and support decision-making.

Hierarchical and Relational Mapping

Representing an organization and its operations as a logical data structure can 
potentially foster a common understanding of business elements, capabilities, and 
requirements. In this context, a logical data model or schema should describe a specific 
problem domain. The P5 of an organization can be expressed as data structures stored 
in relational tables and columns, object-oriented classes, or markup language tags.

Logical data models can be diagrammed and used in business process analyses to 
depict important features of the business and how they relate to one another (Eichorn, 
pp. 173-189). Relationships across business elements can be depicted in several 
ways; it would be possible—through reverse engineering of the data modeling—to 
tie organizational chart views back to person, position, responsibility, and job role 
data relationships. Then, these job roles or responsibilities can be crosswalked into 
the IVM, creating a model of the organization both as a hierarchy of roles connected 
to subnetworks of policies, plans and operations (Everest, 1976).

P5 relationships can be mapped using a relational data model, and often can 
be mapped using a hierarchical model (White, 1996). Other than a hierarchical 
organizational chart, mapping P5 of entire organizations using either model is not 
reported as a common activity.

Business Analytics

Today’s complex business environment increases the need for new decision-support 
processes. The IVM process can help capture decision-support information to change 
business operations and value dependencies across those operations. Models that 
depict inter-organizational value relationships support reorganization decisions and 
develop shared value relationships across teams (Kotter, 2012, p. 56).

As mentioned, organizations develop visions, strategies, plans and budgets that, if 
realized, add value to each other. But often, these value relationships are not a result 
of deliberate design. This represents a lost opportunity to integrate value, which may 
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be caused by the different skill sets, and therefore different organizations, needed to 
develop these forms of guidance (Kotter, 2012, p. 71). The IVM model can close 
this gap by making it explicit how guidance documents and their stakeholders add 
and receive value to each other, so employees, customers, stockholders, suppliers, 
and communities can better understand this value and their role in relation to it. 
This model emerged from the need to integrate leadership guidance (vision and 
strategy) and management guidance (plans and performance metrics), to show both 
the inspirational “why” and directive “how” these individual pieces of guidance 
relate to each other (Kotter, 2012, p. 80).

By representing an organization as a network of P5, it serves as a reference 
tool for policy and planning, which can provide a reusable dataset for analysis and 
reduce duplicative analysis efforts. The logical process model aids impact analysis 
through its ability to measure change, reduce the cost of change, and increase the 
organization’s responsiveness to evolving circumstances. Further, the IVM answers 
several logical questions about the enterprise:

•	 For a single element, what are all the value relationships that affect or are 
affected by it?

•	 How can an organization reverse-engineer a new element to create new 
relationships within the organization?

•	 If an element loses value or capability, what related elements could become 
weaker or face a new threat?

•	 If an element gains value or capability, what related elements could become 
stronger or face a new opportunity?

•	 How can the organization measure, identify, and increase the net value of 
entire systems connected to an element?

These questions guide the content and design of logical representations of P5 
relationships where organizations’ goals and rules intersect and interact with each 
other. Many organizations, however, lack a holistic understanding of the impact of 
various goals and rules, much less the second- or third-order effect of a goal or rule 
across multiple connections. Depicting goals and rules as a network in the logic 
model reveals the interactions between them. This can help organizations understand 
and communicate second- or third-order effects throughout the network.

Similarly, individuals may also lack awareness of how their role affects and is 
affected by their colleagues and the wider organization. Managers who take the time 
to explain to employees which goals and rules they affect as part of the network 
reap the benefit of being able to visualize the direct and indirect effects of their 
role. This networked understanding of a role can also help define the role of leaders 
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within the organization, showing what elements they “own” and how they affect or 
are affected by other elements.

IVM Resource Costs

The IVM is an accounting report or chart of accounts; for an organization’s IVM 
to succeed, the organization needs to adopt data modeling as an accepted means of 
resource management, where the value stream map itself is seen as having value. 
If the model can become part of another organization’s value stream, this would 
be evidence of adoption and value flow. Friction or push-back may be encountered 
initially, as there are upfront resource costs when establishing and populating the 
data model, but long-term maintenance is low-cost and low-effort by our estimates.

For example, the initial outlay to develop the baseline IVM for the US Department 
of Veterans Affairs, an organization with 412,000 employees and a budget of 
US$243b as of 2021, took seven months at a rate of 20 hours per week. Ongoing 
quality improvement, such as integrating inputs from other subject matter experts, 
improves the reliability of the model. In addition, roughly four hours per week is 
needed to maintain data currency with new sources and mappings.

Benefits and Purposes of the IVM

The objective of the IVM is to add value to organizational capabilities and activities 
by providing a common operating picture of the measures, goals, values, and missions 
of the organization. It provides a check and balance to ensure strategy is aligned 
with execution, increases strategic knowledge based on logical inferences about P5 
relationships, and improves awareness of the sum total of P5 across functional lines 
that can increase transparency and improve understanding of P5. By integrating and 
unifying diverse sources of existing P5, the IVM supports solutions that facilitate 
adjustments across disparate plans and priorities to create systemic change.

The IVM is designed to support a data-driven culture—and its data governance—as 
policy and planning relationships inform policy and planning decisions. It improves 
the quality of decisions made, because decision-makers are better able to assess the 
impact of those decisions. Furthermore, organizations are better able to innovate 
because they have a more holistic understanding of the effects of innovation. The 
IVM can identify common risks and objectives in both the internal organization as 
well as related external organizations that are connected by shared risks and goals 
as identified by external stakeholders. These risks and goals can be identified by 
analyzing the source documents and seeing where relationships can be established.

This can be very important when circumstances require a rapid response, or when 
an agile response could provide a marked advantage. For example, a fictional health 
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service organization (HSO) receives an unanticipated requirement which necessitates 
costly acquisition of goods and services; as a result, the HSO must respond quickly 
to the new purchase and report on these mandated goods and services that lie outside 
the scope of its budget.

Fortunately, the HSO maintains an IVM report, which it uses to analyze the P5 
in the context of how the HSO delivers on regulations, initiatives, and organization 
goals. In just a few hours, the HSO can respond with a logical rationale, showing how 
it supported existing initiatives and justified the purchase of the required goods and 
services. In receiving such a request to purchase unanticipated goods or services, the 
HSO determined whether and how to justify such an expense by viewing a detailed 
list of P5 it supports and is supported by in this multi-order view of effects on the 
rest of the network. By extension, the IVM helps to identify the effects of new 
and proposed mandates and other impacts on P5 and identifies offices or parties 
responsible for those mandates. Further, these mappings yield a data model that 
supports communication and change management activities.

Improved Organizational Compliance With Mandates

Recognising the added value of the IVM, several US Cabinet agencies have now fully 
integrated the model or are running pilots. These agencies use it to map performance 
measures to objectives in their strategic plans, to identify partners for collaboration, 
to guide inventory policies related to developing new programs, and to align policies, 
plans, and programs to the priorities of external stakeholders.

The relative popularity of the IVM model in these agencies can be partly 
explained by the Government Performance and Results Act of 1993, which requires 
US Cabinet agencies to publish a five-year strategic plan of goals and objectives, 
an annual performance plan on the metrics planned for reporting delivery on the 
strategic goals and objectives, and an annual performance report of the scores of 
the performance metrics. These agencies are mandated to keep metrics of their 
work, and the IVM helps provide context for those metrics and their effect on the 
network, thus allowing them to understand how they are connected and modify 
those connections effectively if the situation warrants. Further, the Foundations 
for Evidence-Based Policymaking Act of 2018 requires US federal government 
agencies to develop a plan (“learning agenda”) to identify and track what data they 
will use and collect to show evidence in support of their policy-making efforts. The 
IVM can support this mandate by helping agencies improve efforts toward creating 
a learning organization (Kautish, 2008; Kautish & Thapliyal, 2012) by identifying 
the measures they might use and statutes that might pose a challenge.
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Improved Communication Within the Organization 
and With External Stakeholders

Mapping an organization’s source documents—such as a strategic plan—against 
external documents—such as the President’s Management Agenda—is a way to 
communicate its value to external stakeholders. Once internal sources have been 
mapped to an external source, the stakeholder of that external source can understand 
how one specific P5 element helps the elements of the external source achieve their 
end states. It helps if the external stakeholder’s source document serves both as a 
Dependent Component to a document, and as an Enabling Component to a different 
document. The authors do not advise mapping an external document to another 
external document, as it is unlikely that the organization will exert enough influence 
to affect relationships between external organizations.

Respond to Data Calls More Rapidly

A “data call” is an event that requires information-gathering from multiple sources 
within an enterprise, such as gathering all of the P5 related to a sensitive issue. 
For example, a data call requires a spreadsheet table selected, or filtered, to one 
Dependent Source or one Dependent Component. The analysis outlines all the 
Enabling Sources and Enabling Components that affect that one Dependent Source 
or Dependent Component.

The IVM enables fast, detailed reporting on P5 components related to an external 
question or issue using the data access affordances of a relational database. At the 
US Department of Veterans Affairs, these inventories informed responses to US 
Congress questions for the record and supported revisions to strategic plans and 
initiatives to improve their relationships to priorities, regulations and goals.

Holistic Change Management

If an organization maps laws to P5, it can show the effect of those laws on sets of 
policies and programs, and identify which laws to petition for change based on 
their direct and indirect effect on policies and programs. A team responsible for a 
particular initiative can use the IVM to clearly distill the relevant laws and policies 
that relate to that initiative, making it easier for them to adjust the initiative, adjust 
policy, or suggest change as appropriate.
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How to Develop an IVM

Thus far, we have discussed the value complex organizations can derive from 
mapping their P5 in an IVM model. In the following, the authors will explain how 
to put it into practice.

To create an IVM, organizations should first identify the two enabling or originating 
documents that have the most strategic influence on the organization. These are 
usually policy documents, and might include strategic plans, external agendas, key 
initiatives, or performance measures. In the private sector, these documents might 
include reports to stakeholders or internal “black box” documents that are not released 
publicly. While helpful, it is not imperative that the first few documents selected are 
indeed the most influential—the most important goal is to provide a starting point 
for the value pairing analysis that will be strengthened through subsequent revisions. 
The authors suggest selecting source documents which describe the P5 relationships, 
such as explicitly relating performance measures and objectives to goals and plans.

Some of the relationships analysts intend to map might already be defined within 
these documents. For example, US Cabinet agencies report their performance 
measures mapped to specific strategic plan objectives in their Annual Performance 
Plan and Report.

Once two documents have been selected, the organization must then assess the 
level of detail in the documents, and decide on an appropriate level of granularity for 
the components that will be derived from them, for instance on the document-level, 
subsection-level or paragraph-level. If the scope of the components is too large, they 
will encompass too many other components to provide a useful basis for analysis. 
With inadequate scope, the components may not map to anything.

To facilitate the process of deciding on an adequate scope, it is helpful to consider 
goal hierarchies, which represent problem-solving plans designed for a system (White, 
1996, p. 223). An organization can determine a useful level of hierarchy based on 
a document’s table of contents, usually revealing the “parent-child” hierarchy of 
the content and representing the author’s definition of how much granularity is 
appropriate to define meaningful distinctions within the content. Figure 6 depicts 
that hierarchy. This level of parent-child detail might represent the right size for 
each of the components, but often the body of the document uses additional levels 
of hierarchy not identified in the table of contents.

After an appropriate level of detail has been decided upon, identify the general 
hierarchical relationship between the two documents. Ask: “Which document, if 
delivered, is more likely to deliver a subset of the other document?” The document 
that delivers a subset of value to the other document is the subordinate, “Enabling” 
Source, and it delivers value to the other, superordinate, “Dependent” Source.
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Once the hierarchical relationships between the two documents have been 
identified, analysts should read the first component of both documents. For example, 
as depicted in Figure 6, the first component of the strategic plan is the first of two 
strategic goals; the first component of a strategic goal is one of two strategic objectives; 
the first component of a strategic objective may be one or more performance measures. 
Each of these components should be considered in context of its relative partner in 
the value pairing. Ask: “If the first component of the Enabling Source document is 
delivered, would that move the first component of the Dependent Source document 
in any measurable way?”

If so, this relationship becomes a row in a table of Enabling and Dependent 
sources and components. Then, that same Enabling Component is compared to the 
second component of the Dependent Source, until the first component in the Enabling 
Source is compared to every component in the Dependent Source. Next, the second 
component in the Enabling Source is compared to every component in the Dependent 
Source, and so on until all the potential pairs of Enabling Components to Dependent 
Components have been reviewed. This method expedites early understanding of the 
full scope of the Dependent Source, which in the author’s experience is more helpful 
in performing the mappings than reviewing all of the Enabling Source components 
first. If there are components that are not connected to other components, the orphan 
components should not be discarded as future connections may be established. The 
absence of connections, nevertheless, does merit review and discussion within the 
organization to consider whether this is indicative of a lack of alignment with other 
strategic goals. Once you have mapped all the components, the end result is a basic 
IVM model. You can strengthen this model by increasing the number of source 
documents considered, as appropriate depending on the context of your organization.

Figure 6. A hierarchical network of plans, goals, objectives, and measures. Such 
relationships within organizations can be characterized as hierarchical, or as causal 
relationships within hierarchical and relational data models
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Some Considerations

Data modeling and data visualization are common practices and help to convey the 
complexity of the information that analysts and service designers create and manage. 
If managed well, the IVM’s utility increases with its complexity. Such modeling is 
necessary for change management. The IVM can help assimilate and make sense 
of new or changing requirements. Once the crosswalk demonstrates its value and 
adoption increases past the tipping point, organizations become more willing to 
build logical models of their P5 data.

Another consideration is deciding which sources and components represent the 
most value to the organization. In each organization, the source documents and their 
related components vary, so standards may not be easily obtainable in the private 
sector due to the “black box” nature of some close-hold internal sources. In addition, 
every few weeks, one or two new source documents may become available and must 
be reviewed and evaluated for mapping. Keeping report artifacts current, however, is 
also a challenge, thus the crosswalk adds value by providing easy access to current 
data. The short-term cost of small, infrequent updates more than pays for itself in 
the value of the situational awareness that having a map provides.

In addition to the value added as outlined above, a number of new and innovative 
uses of the IVM model have emerged in recent years. Some of the most notable 
include innovations in acquisitions and legislative proposals, and software tools to 
support data modeling and change management, which we will briefly discuss below.

Acquisitions Innovation

One exciting avenue for future applications of the IVM model is in the planning 
of acquisitions. By selecting performance measures, goals, and priorities for an 
acquisition proposal, procurement professionals who develop or design proposals 
can incorporate these into the initial concept definition phase of acquisition planning. 
Likewise, organizations can compare different proposals or offers based on their 
capacity to support the organization’s respective performance measures, goals, and 
priorities.

Legislative Proposals

The possibility of using an IVM database to assist in legislative proposals is another 
area of exploration. An IVM database could depict all of the national-level policy 
directives against their responsible offices and US Code regulations, so if an office 
wants to revise a policy, they can recruit the office responsible for that policy as a 
stakeholder, and include the laws related to that policy to propose legislative changes 
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to accommodate the policy revision. Conversely, if an office wants to change a law, 
they can recruit the offices responsible for the policies that cite that law, collaborate 
on a legislative proposal, and cite the policies to be revised as part of that proposal.

Software Tools to Support Data Modeling 
and Change Management

Lastly, modern software development practices, namely extreme programming 
(“What is extreme programming?”, 2019), provide new opportunities to traditional 
organizational change management practitioners. Extreme programming (XP) asserts 
the desired behavior from a system by writing automated tests to determine if the 
system is behaving accordingly; XP strives to keep the cost of change low by making 
small, atomic improvements to a system so that any given change can stand alone.

Continuous integration (“Continuous integration,” 2021) accomplishes this 
through a practice and a set of tools that include running the tests and, only if the 
tests are successful, deploying the change in an automated fashion.

The IVM is an encoding of existing organizational systems. The challenge, then, 
is that these organizational systems typically transcend—are not captured in existing 
organizational software—as data.

Strategic plans and performance measures exist, but are they integrated coherently? 
Can the organization’s value stream be readily visualized and understood and 
managed as a “pipeline” that allows for easy consistent updating? Are real-life 
operations modeled virtually for the purposes of enabling continuous integration 
of learnings from inside or outside the organization? What is the organization’s 
ability to assimilate information? What is the organization’s ability to process that 
information into behavior change that results in service improvement?

Thinking about operations as continuously integrated systems can be fruitful 
when practiced while informed by an IVM model. Any given change in a complex 
model, however, poses the risk of unintended change. Being explicit about the 
intended P5 behaviors and goals is both necessary and valuable when developing 
automated test mechanisms. Organizationally, this is similar to ensuring certain 
service level agreements.

FUTURE RESEARCH AND APPLICATIONS

Future research on the IVM could include how to leverage artificial intelligence (AI) 
systems to discover trends in the interactions of P5. AI systems could potentially infer 
which P5 relates to a source document and recommend ways to relate that document 
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to the IVM, so documents that are not P5 could still have explicit relationships in 
the model.

Likewise, crowdsourced-based policy systems like Regulations.gov could support 
holistic revisions and discussions of systemic changes to P5.

Sometimes, the most useful discoveries when analyzing information networks 
relate to the data or nodes that are not explicitly connected in the dataset. Researchers 
could determine how to reverse-engineer P5 artifacts to discover relationships, create 
new relationships between previously unconnected groups within the organization, 
and analyze the pros and cons of these new connections.

US federal agencies are heavily regulated, and as such, analysts must maintain 
awareness of ever-changing, detailed guidance at different levels of hierarchy. In the 
private sector, however, analysts mainly attempt to focus on tangible shareholder 
value but may wish to investigate hypothetical performance increases to obtain more 
data on the barriers, constraints, and benefits when utilizing the IVM. The authors 
acknowledge that for these reasons the IVM may be best suited for the public sector, 
as it begins with, and assumes the constraints of, government agendas, strategic plans, 
and performance metrics. The IVM’s utility increases as the complexity grows; it 
assimilates and helps make sense of new or changing requirements if managed well. 
Further expansion of the IVM’s utility through a case study, for example, could show 
how a private sector organization strategically aligns itself to an external organization 
and its service offerings, acquisition, or competitive analysis.

CONCLUSION

The IVM is a network model and analytical framework of P5, depicted as a network 
of connections across P5 source components. It allows organizations to leverage P5 
relationships, realign P5 to changing goals and priorities, and improve the efficiency 
and effectiveness of P5 to deliver on those goals and priorities. Understanding 
how P5 adds value can add critical insight into the mechanics of how and why an 
organization succeeds (White & Martin, 2020a, 2020b). These P5 elements provide 
the nodes to build an integrated network of processes and performance (Eichorn, 
2005; Bowen & Hallowell, 2002).

The IVM models common organizational artifacts, and illustrates how 
organizational policies and practices align or fail to align. The IVM can quantitatively 
measure the alignment of different initiatives within an organization. The IVM 
supports efforts in strategic communications, change management, strategic planning, 
and decision support. Elements of P5 often have explicit hierarchical and relational 
connections to each other, but modeling these connections, and developing logical 
inferences from them, is not a common strategic business practice.
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As all organizations have goals (White & Martin, 2020b), this chapter describes 
how to identify how those goals relate as elements of a network model of value, 
and how to use this model to identify, describe, and align that value. This chapter 
demonstrates the P5 model’s capabilities, and suggests future applications of the 
model, including how to integrate the model into policy and regulatory change and 
its use in acquisition proposals based on performance measures.
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KEY TERMS AND DEFINITIONS

Component: The analysis focuses on answering: How do the individual objectives 
in these source documents support the achievement of individual objectives in other 
source documents? Each individual objective is a component.

Crosswalk: The analyst who reviewed the oversight committee’s plan studied 
that plan, or source document, in context with the other strategic plans (source 
documents). This overarching analysis is a crosswalk; the act of crosswalking source 
documents and their components can also be called mapping.

Dependent Component: A single goal, objective, directive, or measure that 
moves closer to its end state if its Enabling Component is delivered.
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Dependent Source: A document with at least one component (sub-unit) that 
progresses closer to its end state if a component of an Enabling Source document 
reaches its own end state.

Enabling Component: A single goal, objective, directive, or measure in an 
Enabling Source.

Enabling Source: A source document with at least one component (sub-unit) 
that helps a Dependent Source document progress to its end state by virtue of the 
enabling document’s reaching its end state.

Mapping: The action to identify value pairs, or chains of relationships, between 
an Enabling and a Dependent source component.

Neural Network: A group of nodes where each represents the relationship of 
component sources (in a row) in a crosswalk which have been depicted as a three-
dimensional visualization. Each source has component constellations showing added 
value to components of other sources. See also value network.

P5: Policies, plans, programs, priorities, and performance measures.
Source (Enabling, Dependent): A policy, plan, report, etc. that comprises 

objectives, goals, initiatives, measures, and other elemental parts (components) 
that, together, represent value to the enterprise.

Value: The technical, economic, service, and social benefits an organization 
receives.

Value Flow: How value from one P5 element flows into another P5 element 
as input, either by directly moving the receiving element closer to its end state, or 
indirectly through a path of value through multiple P5 elements.

Value Network: Where sources in a neural network (derived from a crosswalk) 
have component constellations of neurons that add value to components of other 
sources.

 EBSCOhost - printed on 2/9/2023 7:07 AM via . All use subject to https://www.ebsco.com/terms-of-use



Copyright © 2021, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

Chapter  11

221

DOI: 10.4018/978-1-7998-7716-5.ch011

ABSTRACT

This case is related with the biggest 2020 scam by one of the major new private 
sector banks (i.e., YES bank). The case is related with the misuse of the power of 
banks in providing the benefits to one person, due to the power and influence granted 
by the political party leaders that influence providing unlimited loans to one person 
and further the acts of the bank officials that led to the partial breakdown of the 
banking system in India. Further, the case deals with the major accused and the shell 
company’s creator as DHFL. The present analysis put lights on the future lessons 
to be learnt by various sectors in order to prevent heavy losses and loss of customer 
faith (being the most vital component). It starts by giving a background of the crisis 
that led the RBI to come into picture. It also shows the effectiveness of the actions of 
RBI for YES bank. At last, it points out the importance of independent management 
and the roles of auditors and other regulators in dealing with this crisis.
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INTRODUCTION

YES Bank is a high quality, customer and service-oriented bank. Since 2004, it has 
grown into a “full-service commercial bank” offering a full range of technology-based 
digital products, services, and offerings for businesses, MSMEs and individuals. It 
was the 4th largest bank of India with 18000 employees throughout the country and 
having customers like Flipkart, PhonePe, BharatPe, Swiggy, Red bus; in fact, 35% 
of UPI Transactions of the country relied through this bank. YES bank, India, is the 
outcome of its promoter Mr. Rana Kapoor’s professional entrepreneurship and his 
extremely competent managing team’s efforts to create a high-quality, customer-
centric, service-oriented bank serving India’s “Sunrise Sector.” It is the RBI’s only 
“Greenfield Bank license” granted in the last two decades, and it is backed by some 
of the world’s most prestigious investors. It has gradually built a Corporate, Retail, 
and SME Banking franchise, with a diverse product portfolio that includes Financial 
Markets, Investment Banking, Corporate Finance, Branch Banking, Company, and 
Transaction Banking (figure 6).

GLOBAL PRESENCE

YES bank is a high quality, customer, and service-oriented bank. Since 2004, it has 
grown into a “full-service commercial bank” offering a full range of technology-based 
digital products, services, and offerings for businesses, MSMEs and individuals. 
The bank operates its investment banking, commercial banking and brokerage 
activities through YES Securities and its investment fund activities through YES 
Asset Management (India) Limited, two fully acquired subsidiaries of the Bank. 
It’s headquartered in Mumbai and is represented across India in all 28 states and 9 
Union territories in India, including an IBU in GIFT City and a representative office 
in Abu Dhabi. In past 4 years it has shown 11.6 percent growth in balance sheet, 
stabling the net interest margin at 2.8 Percent, 5.9 percent growth I the deposits 
globally with CASA ratio of 30.2 Percent (YES bank, 2020) (Table 5.).

YES BANK CRISIS BEGINS

In 2004, Rana Kapoor and Ashok Kapoor established YES bank. After 2008, Rana 
Kapoor, the then serving head of YES Bank, had a behaviour of aggressively giving 
bank loans on a high interest rate to companies which were stressed. Companies like 
Cafe Coffee Day, DHFL, and Anil Ambani Reliance were unable to pay its loans 
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even though RBI had scrutinized the bank since 2017. There was a repeated lending 
of loans to high-risk companies, which finally led to increasing NPA.

In April 2019, the bank posted its forecast quarterly loss and in November 2019, 
Rana Kapoor sold all of his stock for a total of 142 crores. Sensex fell and its stock 
fell after the rumours of YES bank being sold to SBI. After all these incidents, the 
shares of the bank fell drastically and there was a Panic in the people who were 
the bank’s customers. The bank’s saga has taken all the attraction to equip the 
professionalism, probity, and good corporate governance in the banking sector. 
Even pertinently, the bank could not keep up with its responsibilities. The Board 
did not work independently of its promoters. Further, the bait for higher interest 
led to creation of snowball effect (Chouhan et.al., 2021b; Saraswat, 2021; Dadhich 
et.al., 2019).

How Did the NPAs of Yes Bank Rise?

In the recent year YES Bank has given loan to many companies/organisations to 
which other banks have shied away from, these company include

•	 Reliance Group – A loan of 2892 crore was given which took its tally to 12800 
crores. Currently this group is unable to meet its own financial functionality 
and thus has become an NPA (Wadhwa et.al., 2020).

•	 Jet Airways- 550 crore loan was given out and now its total debt to bank is 
1100 crore (Wadhwa et.al., 2020).

•	 Café Coffee Day – This company and it promoters are said to have loan of 
at least 1 billion dollars with YES Bank being its biggest lender with an 
exposure of at least 1500 crore, while all other banks and financial institution 
have started to pull out, bank had stayed and given out more loans to the 
company which is unable to pay even the interest of the loaned amount 
(Ramchandani & Jethwani, 2021; Wadhwa et.al., 2020;).

•	 Cox and Kings- Currently the company owes 3642 crores to YES bank 
(Wadhwa et.al., 2020).

All the company above were not given loans by any other banks but Yes Bank 
gave them huge loans with an even higher interest rate which these were unable to 
pay (figure 7 & 8). There are other companies than the mentioned above to which 
YES bank has given loan and which have failed to return it to them. This has led to 
increase in NPA and thus causing a financial stress to the Bank. (figure 11 Loans 
issued by Yes Bank) (Ramchandani & Jethwani, 2021; Wadhwa et.al., 2020; Maina 
et.al., 2020; Chouhan et.al.,. 2020b; Kautish & Thapliyal 2013).
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YES bank resorted to window dressing as it under reported its bad loans or NPAs 
by more than Rs. 3,000 crores (difference between actual bad loans and reported 
bad loans) in financial year 2019 (Wadhwa et.al., 2020) (figure 7). Hence it can be 
said that YES bank resorted to window dressing as it didn’t show its actuals NPAs 
in order to reflect its financial position as healthy (figure 1, 2, and table 5) (while in 
reality it wasn’t so) (Ramchandani & Jethwani, 2021) and wanted to please everyone 
(especially investors) with its financial statements (Khan et.al., 2014; Kautish, 2013; 
Chouhan et.al., 2020c).

Moratorium Imposed on Yes Bank

Moratorium was also imposed on the bank by RBI in order to save it from being 
crashed because if it does then there are serious consequences like freezing of 
money, RBI’s interest rate is affected, etc. So, in order to save Yes bank from the 
crash, they imposed a moratorium and placed a limit of INR 50,000 on withdrawals 
per person so that bank does not lose a lot of money due to customers’ lack of faith 
in the bank (figure 3) (Deb, 2021; Sarkar, 2020). General practice is that when 
banks are about to collapse people withdraw their deposits and the bank has less 
and less funds which means they have lesser resources to manage. To prevent this, 
a moratorium is placed so that bank does not lose a lot of money in a split second 
(Deb, 2021; Devi et.al,2021; Sarkar, 2020).

Now to protect the bank, RBI suggested that Yes bank should not use a government 
bailout and should resort to private investors who might infuse money into the bank 
by buying its shares, but that plan failed.

RBI Interventions

The actions of RBI had sufficiently managed to keep the company a going concern 
till the date. The actions and the recoup plan by the RBI in order to prevent YES 
bank have given lessons to not only the financial sectors but other sectors as well. 
It has led to enhancing the function of Board of Directors and the internal auditors 
in keeping management accountable and tightening the cooperate governance, 
respectively (Deb, 2021).

YES bank’s NPA started increasing. In 2017, RBI noticed it and thereafter it 
started monitoring the bank strictly. It was noticed that YES bank was hiding its 
real NPA: A difference of ₹ 3,000 crores was seen by RBI in actual figure while 
fake data given by the bank it leads RBI to take action and in September 2018, it 
ordered to remove Rana Kapoor from the head position.

The RBI placed a 30-day suspension, providing a cap of withdrawal @ ₹50,000 
per month, on YES Bank, superseding the private-sector lender’s board’s control 
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under Section 45 of the Banking Regulation Act, 1949. Prashant Kumar (SBI’s CFO 
and Deputy Managing Director) was appointed as the company’s administrator. As 
a result, Yes Bank’s shares fell nearly 85% in intraday trade, reaching a new low 
of ₹5.55 from ₹230/- a year earlier. On March 14, 2020, the Cabinet approved a 
reconstruction plan proposed by the RBI. Certain banks and investors led by SBI 
pledged to invest ₹12,000 crores in YES bank as part of the reconstruction programme 
(Deb, 2021; Pandey et.al., 20190) (figure 9).

RBI was not expected to interfere and impose a lock-in of bank’s share as the 
investors were trapped in a dilemma as they can’t pull out their funds from YBL 
shares till March 2023 and the foreign investors (FII) pulled out their money from 
its shares due to this lock-in confusion. All of the RBI’s decisions have not only 
weakened SEBI’s regulatory authority, but also harmed investor confidence. (Singh 
& Pathak, 2020)

After analyzing these problems RBI has decided to take care of four things-

•	 RBI identified the person who gave this loan without proper checks and 
balances and reappoint someone else (RBI guide) on his position.

•	 RBI gave statement to depositors like do not worry, we are here to take this 
case and tell people that you cannot withdraw whole money now, it would put 
some limit which is called ‘cap’.

•	 RBI with other agencies like E.D will take legal action against those 
businessmen who had not return the money to bank and these are called 
defaulters.

•	 As loan has not return so RBI somehow find a method through which fresh 
money can be injected into this bank so that life of this bank can be safe and 
who deposit their money can get their money back.

RBI Draft Plan for Reconstruction

In light of the crisis faced by Yes Bank, when the plan to attract private investment 
failed, The Reserve Bank of India proposed a reconstruction plan which aimed 
change the genus or identity of the bank to prevent its collapse (current shareholding 
pattern- Table 4.). The scheme proposed multiple changes that could equip Yes bank 
to deal with the change in circumstances.

•	 The first fundamental change included altering of the authorized capital of the 
bank. It is the maximum amount of share capital that the entity is authorised 
to issue.

•	 The authorised capital was raised from Rs. 800 crores to Rs. 5000 crores. 
This essentially gave Yes bank the license to collect more than 6 times the 
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previous threshold amount in order to fill its coffers. From the total amount 
of Rs. 5000 crores, Rs. 4800 crores can be raised as equity. The higher room 
for fluctuating dividends in exchange for a decided capital of Rs.2 per share, 
gives Yes Bank sufficient breathing space.

•	 Furthermore, any investor bank has been mandated to agree that after 
subsequent infused It shall hold 49% shareholding with a price of at least Rs. 
10 per share. The division of the price per share stood at Rupees 2 face value 
and Rs. 8 premiums.

•	 This was complemented by the fact that the investor bank is under a 3 year 
lockdown period which restricted its divesting rights to just 74% of its total 
share ownership.

•	 The State Bank of India played a very important role in the reconstruction of 
Yes bank. It bought 49% stake in Yes Bank for Rs. 7250 crore, while HDFC 
and ICICI invested Rs. 1000 and 600 crores each.

•	 The plan involved issuance of new shares where SBI would hold 45% shares 
with the aforementioned terms and conditions while HDFC and ICICI would 
hold around 6% and 4% respectively.

•	 SBI cannot reduce its holdings less than 25% for the lockdown period of three 
years. Which increased to 75% for minor investors.

•	 The main reason for setting these limits was to incline the interest of private 
investors to buy the shares from initial investors which eventually will result 
in increase in share price.

•	 This plan of reconstruction of bank involve issuing new shares in which 
ICICI and HDFC bank invested Rs 600 crores and 1000 crores respectively 
having 6% share each.

•	 Additional tier 1 (AT1) bondholders will get 10.5% of equity shares having 
value of Rs 1700 crores.

As a result, the Capital requirement has kept increasing and in accordance with 
that, authorised capital which was initially 800 crores raised to 5000 crores than to 
6000 crores till 2021. To counter the moratorium lifted by the RBI, public sector 
banks deposits in bulk, an amount of 30,000 crores to stabilise the bank.

Accusation

A business organization can survive for a long time by harmonizing profitability 
and liquidity. Institutions are disorganized due to insufficient liquidity despite 
sufficient earnings if the bank is a living example. As of March 31, 2019, there 
were 2,64,41,18,95,000 Rs. Operating profit for the 2018-2019 period was 81,39,40 
million Rs. This year’s net interest income was 98 billion, 9 crore, 3 lakh, 10,000 
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rupees. A dividend of Rs 6 billion, Rs 22 million, Rs 40 thousand, Rs 89 thousand 
was distributed to shareholders in 2018-19. An increase of 206.78% in 2019 and 334% 
in advances compared to 2020, although the cost-benefit ratio has only increased 
4.1% in 5 years (figure 8). In 2018, the bank received 8 awards for its outstanding 
performance in various fields. Despite these encouraging financial results, Yes Bank 
can no longer refund its account holders today. The bank has banned withdrawals 
of more than INR 50,000.

Investors and account holders do business by looking at the bank’s balance sheet. 
Who would not want to plan when they look at such an attractive balance? Even 
after such a strong financial situation, the collapse of Yes bank raises questions 
about the entire accounting system (Ramakrishnan, 2020). The CA Institute of 
apex accounting institute is also suspected. The question is how it happened. Has 
the bank used creative accounting to create a brand image in its market? The banks 
was creating a virtual business. This is till secret and RBI is trying to find its answer. 
Although the bank makes a profit of around 81 billion, Rs 39 million. But 48% 
(39,03,34,83000 INR) is earned interest. It is the income that has not been received, 
but the income is accepted as part of it, because the bank acquired in 2018-2019. 
Therefore, the bank to which the loan was granted had to pay interest on the loan. 
But he paid only on March 31. On the basis of the accounting concept, the bank has 
recognized it in results. Which are appropriate from the accounting point of view, 
but have triggered a liquidity crisis (The Hindu, 2020).

The company’s co-founder Rana Kapoor is believed to play a key role in the 
loans. Rana Kapoor attempted to create a functional brand image of the bank through 
creative accounting. For example, the level of accumulation looked good in the 
annual report and paid dividends continuously (The Indian Express, 2020). The 
faith of the shareholders remains. It shows good benefits when the situation was 
really bad. Rana Kapoor also loaned money under the political will to certain person 
(Economic times, 2020). A loan was also granted to one of the BJP legislators in 
Mumbai. Who has not paid the loan?

Rana Kapoor not only built his credibility in wealthy corporate houses, but 
also gained the trust of the current government by calling himself a watchdog of 
nationalism (Nair, 2020). Rana Kapoor also proposed the Prime Minister’s Jumla of 
5 realities. Even when the Prime Minister announced the demonstration on August 
11, 2016, Rana Kapoor congratulated the Prime Minister as a coup. In this way, he 
gradually approached power. The bank has made loans to companies that are already 
in debt. Celebrities include Cox & Cuckoos, Café Coffee Day and Dewan Housing 
Pvt. Ltd., Jet Airways, Ayanal Ambani companies and ILFS.
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Response of Yes Bank

In his speech, Mr. Prasun said that Anil Ambani had obtained a loan from some of 
the country’s famous banks, from SBI 1965 crore, from Union bank Rs. 1556 crore, 
ICICI Bank 1375 crore, AXIS Bank 783 crore Rs., Del Bank of Baroda 847 crore 
Rs. From the United Bank of India Rs. 582 crore, GNP Rs. 682 crore, OBC Bank 
546 crore, Bank of India 503 crore, UCO Bank 468 crore, Corporation Bank Rs 
319 million and Panjab and Sindh Bank Rs 376 million INR. He has been detained 
so often that his financial situation is not good. If the government is not strictly 
against the security of the authorities, the banking sector cannot collapse like the 
cards on the card. These are the companies whose founders are very close to the 
ruling party. This suspicion arises here when the companies were in debt and when 
they wrote the prayer for their fall themselves, the loan was granted, there was no 
recommendation from the ruling party, or when corruption was at its peak. Due to 
the delay in the payment of the loans and interests of these companies, Yes bank 
experienced a liquidity crisis. How these companies pay their debts, on the one hand, 
the economic downturn in the market, on the other hand, these companies are in 
debt, although the bank has significant advantages but cannot make cash payments 
to account holders. The liquidity crisis worsened so much that there was no money 
available for daily operations.

The bank’s global cash flow table shows that the operating cash flow from 
operations was 2,46,61,16,64,000 INR negative (Cash flow in INR in business from 
India shown in Table 3.). Understanding this negative view of long-term financing 
sources violates the letter’s basic rules. In doing so, the bank raised 3,30,39,32 
thousand and £ 24,000 from financial activities in 2018-19 to keep operating 
activities attractive. Attempts have also been made to endanger LIC, a strong public 
sector company. When, Yes Bank’s proven share market share was £ 500. LIC then 
had to buy 9% of the shares. Today the stock is worth around £ 15. In this way, the 
FTA suffered large losses. In general, LIC cannot buy more than 9% of the shares 
of a company. Rana Kapoor has created over 20 fictitious (fuzzy) companies. This 
person is believed to have previously invested in the market by transferring the bribe 
he received to these companies. The market value of these companies is currently 
estimated at Rs 5,000. The bank’s income statement and economic activity do not 
reflect events that affect liquidity. These annual financial statements also do not 
indicate where significant bank funds were used during the year. Therefore, investors 
and account holders should consider the details of this institution’s cash flow before 
investing. In this way, with 21 lakh account holders and 18,238 employees, the bank 
had kept the history of declining cash details secret, but regulators ignored it. The 
bank also misled people in the country by helping regulators.
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Enigma (Deteriorating Financial Position)

Yes Bank’s financial position has steadily declined in recent years as it is unable 
to raise capital to address potential credit losses and the resulting downgrades, 
leading investors to take advantage of the covenants and withdraw deposits. The 
bank has recorded insufficient profit and loss in the last four quarters (balance sheet 
in INR in business from India shown in Table 2.). The Reserve Bank said it was in 
constant contact with the bank’s management to find ways to strengthen its balance 
sheet and liquidity. Bank management has informed the reserve bank that it has had 
conversations with various investors and that these may lead success. However, on 
the other hand the investors have not offered to use the money the bank needed to 
survive and grow. The bank faced a regular outflow of cash. This means that customer 
deposits have been deducted from the bank. In reality, deposits are a bank’s prime 
source of earning. At the end of September 2019, the bank’s deposit portfolio stood 
at Rs 2.09 billion. (balance sheet in INR in business from India shown in Table 1.) 
(Saraswat and Banga, 2012; Saraswat, 2012; Chouhan et.al., 2020a).

Furthermore, the bank’s NPAs were not as concerning as those of some of the 
country’s other banks. However, what rendered it more vulnerable to bankruptcy 
was its failure to genuinely recognise its NPAs on three separate occasions, the 
most recent of which was in November 2019, when the RBI pulled it up for under-
reporting NPAs and failing to properly provide for those bad loans. The bank 
performed badly on the provision coverage ratio, which effectively maps a bank’s 
capacity to cope with NPAs. (Business today, 2020; Chouhan et.al., 2021a; Kautish, 
2008; Chouhan, 2016).

Effect of Downfall

As a result of the downfall, first, the fifty thousand cap on the withdrawal limit 
imposed by the RBI, which has created a situation of helplessness and panic among its 
customers. In Lucknow, the panicked customers had gathered at a Yes Bank Branch. 
People there were completely clueless regarding the decision of the Government, 
especially because such a decision has been imposed immediately preceding Holi, 
thereby creating further chaos. As for the Stock Markets, the decline in the shares 
of Yes Bank by almost 85%, which is largely due to the expectation that the bank 
which was valued at almost ten thousand crores may in reality be sold for less than 
500 crores. The shares might be sold at 1 or 2 rupees per share as opposed to 35-36 
rupees per share that it was ruling at. Even though the market is responding to these 
concerns, it is unlikely that the impact of this crisis would spread to other big lenders.
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YES BANK – SBI DEAL

After the Reserve Bank of India put a Moratorium of 30 days on Yes Bank in March 
2020, finance minister Nirmala Sitharaman announced that the SBI will buy a 49% 
stake in bank. But Chairman Rajnish Kumar clarified that there will be no merger 
between the banks.

After the merger was announced, the onus was on India’s largest bank, SBI, 
to save Yes bank from the crisis. Since share price of bank has gone significantly 
down the scope of further long-term investments depends on multiple factors. SBI 
is acquiring some stakes in yes bank and hence there are high chances that the 
investors will invest more in the bank. There are great chances that the bank will 
bounce back as the SBI investment will boost the investment and will also pump 
confidence in the account holders.

Main Reasons That Lead the Bank for This Collapse

•	 Deteriorating financial Position- Over the last few years “Yes Bank” has 
undergone a steady decline in its financial position due to its inability to raise 
capital and address potential loan losses and as a part of the downgrades, 
holders invoked bond covenants and withdrew deposits. Over the past few 
years, the bank has suffered from setbacks and insufficient income.

•	 Governance challenges and legislative restructuring- In recent years, the 
bank has faced serious governance issues and policies, which has resulted in 
the bank’s gradual decline. Rana Kapoor, the co-promoter, was ordered to 
resign by the RBI. Despite continued bad results, the RBI did not implement 
a timely corrective action system. Several questions have been raised by the 
Central Bank in recent years, including a significant disparity between the 
Bank’s published financial results and the RBI’s findings. In 2018-19, the 
bank registered Rs 3,277 crore in Non-Performing Assets. As a result, the 
RBI sent R Gandhi, a former Deputy Governor, to the Bank of the Bank. In 
2018-19, the bank registered Rs 3,277 crore in Non-Performing Assets.

•	 False Assurance- The Reserve Bank of India was in regular contact with the 
Yes Bank management to identify ways to improve the bank’s balance sheet 
and liquidity status. Yes, bank management said that the reserve bank was in 
talks with several investors and that it was likely to be profitable. However, 
there was no concrete plan from investors to position the type of capital that 
the Bank needed to sustain and prosper.

•	 Role of Investigating Agencies- There was a direct relationship between 
these agencies and Yes Bank after what they did when IL&LS and DHFL 
unfolded.
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•	 Bad loans- According to the central bank’s asset quality reports in 2017 
and 2018, Yes Bank, a private sector bank, ran into difficulty, resulting in a 
dramatic rise in its distressed loans ratio, and it has struggled to collect the 
capital needed to remain above regulatory thresholds as it fights high levels 
of bad loans. It was dealing with several exposed government lapses, which 
necessitated a total shift of management. Money deposits by consumers is the 
lifeblood of every banking business. The bank was seeing a significant outflow 
of liquidity because of consumer deposits being withdrawn. Customers were 
removing their investments, resulting in a decline in assets.

•	 Non-serious investors- According to the RBI, the investors did not hold any 
discussions with senior RBI officials, indicating that the investors are not 
serious enough to inject money into the bank.

Analysis of Banking Industry

In the present paper the author threw some light on the current banking system of 
India and how a bank could be revived from NPA with the example of YES Bank 
and the analysis of the same is as follows: -

•	 Banks like YES Bank had fallen due to the exorbitant losses which had taken 
birth due to non-payment of loans by the big companies to which loans were 
approved and granted by these Bank. In short, higher rate of bad loans is 
the reason due to which various Public and Private banks had failed. Also, 
the common people believe that private banks are the one that always fails 
and government banks are untouchable but in reality, the government banks 
are much more prone to failure because they are poorly managed. But the 
government stealthily puts money in the government banks on regular basis, 
therefore they do not come into limelight.

•	 It is not advisable to put all your eggs in one basket therefore people should 
divide their money or savings in 3 or 4 different banks which have lower level 
of bad loans.

•	 Private Banks are more efficient in comparison to Public Sector banks. There 
is a need that the government should take steps to make Public Sector banks 
more efficient by enhancing their customer services, promoting competition 
between these banks, instead of infusing funds into the bank at regular 
intervals Government should also invest their capital in enhancing the skills 
of the work force of these banks.

•	 At last, it is the common people who had to bear the brunt of inefficient 
policies and decisions of banks. To avoid this problem people should be 
more aware about the transparency which exists in our banking system in 
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the context of Gross NPA percent and there is a need to include financial 
education in our education system, not only for commerce students but for 
the students of every field.

The End Game

The problem starts in the yes bank with the executing agency filed a money 
laundering case against the founder and former managing director of Yes Bank 
Ltd, Rana Kapoor. ED is currently seeking loans related to loans made to DHFL 
(Dewan Housing Finance Ltd) at its home in Worli, Mumbai,” said an ED official. 
This happened after the Reserve Bank of India put the moratorium on the private 
lender on Thursday night and suspended the bank’s board of directors for 30 days. 
The RBI has limited the monthly payment limit to £ 50,000 (the Indian Express, 
2020). The moratorium came after the Rana Kapoor-sponsored bank failed to raise 
capital to address potential credit losses and after the bank’s finances deteriorated. 
The government said Friday that it had asked RBI to provide a detailed assessment 
report on the alleged financial irregularities that had contributed to the deterioration 
of the bank’s situation. The ED PMLA case touching Kapoor is a continuation of 
its investigation in contradiction of DHFL, which found a diversion of funds of £ 
12.733 billion to 80 suspected fraud establishments using bogus 1 lakh mortgagors. 
These transactions date back to 2015. “In some cases, we found that the diverted 
funds from the DHFL came from Yes Bank. The investigation is to determine the 
nature of these loans and the irregularity in the granting of these loans,” Officially, 
the ED said. The ED is also supposed to give a notice to Kapoor. The announcement 
stops investigators from ordering citizens to flee the region. The ED accused DHFL’s 
Kapil and Dheeraj Wadhawan of buying shares in five companies: Faith Realtors, 
Marvel Township, Abe Realty, Poseidon Realty, and Random Realtors, which then 
merged with Sunblink. Sunblink’s books will have contained the unpaid debts 
from these five firms, which totalled about £ 2.186 billion in July 2019, to fund the 
diversion of purchased DHFL loans. As a workaround, the RBI proposed that State 
Bank of India acquire 49 percent of the bank and retain at least 26 percent over the 
next three years, and that the so-called Additional Tier 1 (or AT1) capital earned 
by Yes Bank be fully written off. This ensures that someone who borrowed money 
to Yes Bank under the AT1 group of bonds will lose their whole investment (The 
Indian Express, 2020).

The major issue is that how the banks are providing loans under the influence 
of the political leaders, and how a person is given huge loans by all different public 
and private sector banks, why the financial position of the bank was not clear to 
the investor and how the bank cheated with reporting of less NPA’s and creating 
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Provision Coverage vs other banks? How the future of the investors and customers 
will be assured in such a circle of power and influence?

CONCLUSION

Banks play a crucial role in every economy. Banks and financial institutions must be 
strong in order for the economy to thrive. They are the guardians of the public funds. 
Any depositor’s lack of faith in a bank is bound to erode the depositor’s confidence 
in the bank as a safe haven for his savings. Since the average person does not grasp 
the nuances of finance, this can have disastrous consequences. He simply needs 
his money to be safe in the bank; as a result, the bank and the RBI must instil that 
trust in him. With banks showing signs of poor financial health, immediate action 
is needed to develop a roadmap for long-term reforms. The sooner these changes 
are enforced, the more quickly the economy will recover.

The history of Yes Bank has been very enriching, a private bank founded by 
two people in 2004, emerging as one of the top five private in the country over the 
past decade, riding on both foreign and domestic investments. But in a short span 
of just 17 months, the shares of Yes Bank took a drastic fall, from its lifetime high 
of Rs 404 in August 2018 to a low of Rs 16.60 in March 2020.

The reason for the failure of Yes Bank were many such as deterioration of 
financial position due to bad loans and withdrawal of deposits, inability to raise 
further capital and governance issues which can be looked like strategic issues that 
needs to be addressed in future. Further after deterioration of bank’s position, RBI 
took a strategic decision for the and charge and appointed an administrator and put 
a moratorium period of 30 days to prevent the failure of the bank. RBI appointed 
SBI’s CFO as the administrator, who showed interested in making an investment 
in Yes bank. This is probably the first time that this type of strategic decision is 
taken by state owned lender that came forward to bail out a new generation bank. 
RBI and SBI’s aim to rescue Yes bank to prevent the loss of trust of depositors in 
financial system. This Yes bank case is a lesson to the regulatory bodies and urge 
to bring the needy reforms and improve their strategy for reduction of this types of 
false transaction as soon as possible, because it is never too late. But if it is delayed 
it will make it will take no time for another incident to happen.

Another strategic decision of RBI is to give the board of management of the 
Bank sufficient time to come up with a plan to prevent its failure, when the bank 
was unable to do so, RBI acted strategically and brought SBI into the picture as an 
investor. RBI reconstructed the board and named Prashant Kumar, former CFO of 
SBI, as the new MD and CEO of Yes Bank. Currently, Yes Bank is owed by SBI 
who has a 30% stake in the company. The new approach adopted by the RBI and 
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SBI is a correct and bold approach. There are two ways of handling this and both 
mean the same thing. Either separate and take the baby out of the bath water, which 
is dirty or if it is dirtying the pond, you take the fish out of the pond. So, either 
way system has taken the business out of the bank management control and put it 
under the SBI, so baby is taken out of the bath water which is dirty or fish that was 
dirtying the pond has been taken out that is Rana Kapoor and the old management 
and now there is a new management. But either way this is a bold decision on part 
of the government and RBI. There are some risks. Is there any moral hazard? We 
do not see a moral hazard because this is not in odes criticism that government is 
socializing private sector losses. The government is not socializing private sector 
losses, private sector investors and the shareholder has lost everything. This is one 
way of doing something with the value that remains at a very small investment and 
protecting shareholders and banking operations and the trust in the banking system. 
This is not a case of socializing private sectors losses because in the private sector 
every investor has lost loads of money in Yes bank.

LESSONS FOR FUTURE

YES bank has now get a new team that focus on proper management of banking 
function in strategically proper way. Pertinently, the bank needs is strategically 
improved and qualified management is fulfilled for professionalize management, 
tighten corporate governance, and create fiercely independent supervisory boards that 
can keep management accountable and ensure that decisions are made solely on the 
basis of merit. Corporate governance must now address all aspects of enforcement, 
including clear roles for ombudsman and whistle-blowers. Further, boards must 
ensure that all environmental, social, and governance criteria are included in balance 
sheets, as well as that social accounting is considered. External auditors’ roles must 
be clearly established in order to ensure the consistency and fairness of financial 
statements.

Independence of Supervisory Authority

Independent Directors are mainly responsible for overseeing the Board’s operations 
and ensuring that the Board’s actions and do not jeopardize the rights of minority 
shareholders. According to current standards, two-thirds of the members of the 
Audit Committee, including the Chairman, must be autonomous.

In order to ensure effective application of the functions of Board members, it 
is necessary that the nexus between the promoters and directors appointed in the 
board should be stopped. Pertinently, the experts in banking, financial services, 
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risk management, information technology, human resources, and others should 
serve on boards. These experts should be clearly unbiased and have no links to the 
promoters or management.

Curbing Misdemeanour at Initial Stage

A tendency to make risky or suboptimal decisions for the sake of higher interest, 
processing fees, or collaterals is heinous for banks. One such decision could go 
wrong and for covering-up the decision, more risky actions are taken in similar 
way to retrieve the funds, resulting in a snowball effect. The more important issue 
is bribery, which occurs when proper procedures are not followed, and lending 
decisions are made in secret.

Only when a wrongdoing is brought before an investigating body (for e.g., RBI 
in case of YES Bank), its accountability is sought in the field. Thus, the problem 
should be dealt at the initial stage itself, rather than waiting for the further results 
for recovering the loss.

Stringent Supervision and Control Over Mishappenings

Efficient and strict monitoring cannot be underestimated. Not only should supervision 
be rigorous and prompt, but wrongs discovered during inspections should be treated 
with extreme caution. This will serve as a deterrent to anyone plotting a sneaky way 
to get around the system.

Moreover, it would be worthy to test a system in which, if an early warning signal 
is received, a completely new team of RBI inspectors takes over the inspection to 
ensure that any snowball effect does not grow. Such a team would be unfamiliar 
with the bank’s management and therefore would be free of any pre-existing ties.

Well Structured Audit Functionaries

It is critical to establish an internal audit function that is well-structured at the 
outset. It gives management and the Board of Directors more confidence than any 
other external authority. The obligation to appoint external auditors that are fully 
impartial and their rotation in the period of every three years follows.
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REGULATOR: THE RESPONSIBLE HOLDER

The regulator should have one competent investigating agency to oversee the 
working of the bank. The regulator must ensure that inspectors appointed to inspect 
the wrongdoing in a bank should nowhere be related to the management of bank.

Moreover, it is the responsibility of the regulator to pick out the instances 
where-in the management lacks in fulfilling its responsibilities. In case of such 
misdemeanour, the regulator must act immediately providing stringent actions 
against the management.

Further, it should be the regulator’s duty to ensure that the bank’s annual audit 
committee appoints competent and independent auditors. This will ensure that there 
is no window-dressing on the part of the bank

Table 1. Consolidated balance sheet

Consolidated Balance Sheet in Rs. Cr. Mar 19 Mar-18 Mar-17 Mar-16

EQUITIES AND LIABILITIES

463.01 460.59 456.49 420.53SHAREHOLDER’S FUNDS

Equity Share Capital

Total Share Capital 463.01 460.59 456.49 420.53

Reserves and Surplus 26,424.40 25,291.91 21,583.14 13,341.85

Total Reserves and Surplus 26,424.40 25,291.91 21,583.14 13,341.85

Total Share Holders Funds 26,887.41 25,752.51 22,039.63 13,762.38

Deposits 2,27,557.90 2,00,688.60 1,42,857.44 1,11,704.18

Borrowings 1,08,424.11 74,893.58 38,606.67 31,658.98

Other Liabilities and Provisions 17,990.19 11,114.96 11,555.94 8,117.08

Total Capital and Liabilities 3,80,859.61 3,12,449.65 2,15,059.69 1,65,242.62

Cash and Balances with Reserve Bank 
of India 10,797.74 11,425.75 6,952.07 5,776.16

Balances with Banks Money at Call and 
Short Notice 16,187.19 13,328.07 12,602.59 2,442.74

Investments 89,328.53 68,293.44 49,981.80 48,788.47

Advances 2,41,397.19 2,03,518.83 1,32,262.68 98,209.93

Fixed Assets 829.89 837.3 13,260.56 474.58

Other Assets 22,319.07 15,046.28 0 9,550.75

Total Assets 3,80,859.61 3,12,449.65 2,15,059.69 1,65,242.62

Source: annual report of Yes bank
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Table 2. Yes bank’s Profit and loss Statement

Consolidated Profit & Loss Account in Rs. 
Cr Mar 19 Mar-18 Mar-17 Mar-16

INCOME

Interest / Discount on Advances / Bills 22,918.54 15,477.85 12,209.77 9,711.48

Income from Investments 6,048.42 4,102.53 3,796.84 3,508.21

Interest on Balance with RBI and Other Inter-
Bank funds 397.57 516.07 257.82 112.54

Others 259.26 172.14 160.57 201.21

Total Interest Earned 29,623.80 20,268.59 16,425.00 13,533.44

Other Income 4,675.48 5,293.15 4,217.80 2,729.42

Total Income 34,299.28 25,561.75 20,642.80 16,262.86

EXPENDITURE

Interest Expended 19,811.29 12,529.43 10,626.53 8,965.41

Payments to and Provisions for Employees 2,538.11 2,234.66 1,840.24 1,319.78

Depreciation 305.45 232.36 172.61 111.84

Operating Expenses (excludes Employee Cost 
& Depreciation) 3,517.86 2,806.52 2,155.77 1,573.41

Total Operating Expenses 6,361.43 5,273.54 4,168.61 3,005.03

Provision Towards Income Tax 2,300.97 2,243.92 1,839.55 1,348.76

Provision Towards Deferred Tax -1,661.23 -272.6 -125.97 -122.33

Other Provisions and Contingencies 5,777.56 1,554.24 794.19 536.3

Total Provisions and Contingencies 6,417.30 3,525.56 2,507.78 1,762.73

Total Expenditure 32,590.01 21,328.53 17,302.91 13,733.18

Net Profit / Loss for The Year 1,709.27 4,233.22 3,339.89 2,529.69

Net Profit / Loss After EI & Prior Year 
Items 1,709.27 4,233.22 3,339.89 2,529.69

Consolidated Profit/Loss After MI And 
Associates 1,709.27 4,233.22 3,339.89 2,529.69

Profit / Loss Brought Forward 10,369.53 7,918.96 5,520.46 4,205.59

Total Profit / Loss available for 
Appropriations 12,078.80 12,152.18 8,860.35 6,735.28

APPROPRIATIONS

Transfer To / From Statutory Reserve 430.07 1,056.14 832.52 634.86

Transfer To / From Capital Reserve 101.01 65.96 108.3 73.48

Transfer To / From Investment Reserve 0.67 0 0 0

Transfer To / From Revenue And Other 
Reserves 53.91 0 0 0

continues on following page
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It seems from the past 4 years data that the profitability of the bank is good with 
available profit for appropriation (in Profit & loss account) and increasing balances 
with Banks Money at Call and Short Notice (in Balance sheet), but the suddenly 
the problem started, and the cause was found in the bank’s cash flow as the cash 
flow from operating and investing activities are showing the negative balances and 
operating loss is itself reported by bank as under:

Table 3. Yes bank’s cash flow statement

CASH FLOW OF YES BANK (in Rs. Cr.) Mar-19 Mar-18 Mar-17 Mar-16

NET PROFIT/LOSS BEFORE 
EXTRAORDINARY ITEMS AND TAX 2,349.01 6,204.54 5,053.47 3,756.12

Net Cash Flow From Operating Activities -24,573.30 -21,810.44 4,384.14 -375.62

Net Cash Used In Investing Activities -6,293.69 -8,744.90 -4,473.87 -4,022.57

Net Cash Used From Financing Activities 33,039.32 35,747.92 11,429.21 5,059.70

Foreign Exchange Gains / Losses 58.78 6.58 -3.72 0

NET INC/DEC IN CASH AND CASH 
EQUIVALENTS 2,231.11 5,199.16 11,335.75 661.51

Cash And Cash Equivalents Begin of Year 24,753.82 19,554.66 8,218.90 7,557.40

Cash And Cash Equivalents End Of Year 26,984.93 24,753.82 19,554.66 8,218.90

Source: annual report of Yes bank

Consolidated Profit & Loss Account in Rs. 
Cr Mar 19 Mar-18 Mar-17 Mar-16

Dividend and Dividend Tax for The Previous 
Year 750.36 0 0.56 0.32

Equity Share Dividend 0 548.81 0 420.53

Tax On Dividend 0 111.74 0 85.62

Balance Carried Over To Balance Sheet 10,742.77 10,369.53 7,918.96 5,520.46

Total Appropriations 12,078.80 12,152.18 8,860.35 6,735.28

Source: annual report of Yes bank

Table 2. Continued
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Figure 1. Yes bank’s Gross NPA’s and Provision Coverage vs other banks

Figure 2. Yes bank’s Gross NPA’s and Provision Coverage vs other banks
Source Nomura Research
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Figure 3. 
Yes Bank revival plan on table. (2021). SBI to take 49% stake, Wednesday, 09 June, from https://
www.telegraphindia.com/business/yes-bank-revival-plan-on-table/cid/1751628

Figure 4. 
Source: Yes Bank crisis: False message claims Congress-linked companies are top willful defaulters. 
(2021). from https://www.altnews.in/yes-bank-crisis-false-message-names-congress-linked-companies-
as-top-willful-defaulters/
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Figure 5. Top Defaulters of Yes Bank
Source: Economic Times from https://www.altnews.in/yes-bank-crisis-false-message-names-congress-
linked-companies-as-top-willful-defaulters/

Figure 6. 
Source: https://www.insightsonindia.com/2020/04/01/secure-synopsis-16-march-2020/yes_bank-2/
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Figure 7. 
Source: Times of India (2019) RBI sees Rs 3,277 crore divergence in Yes Bank’s reported NPAs, from 
https://timesofindia.indiatimes.com/business/india-business/rbi-sees-rs-3277cr-divergence-in-yes-
banks-reported-npas/articleshow/72133830.cms

Table 4. Yes Bank Shareholding Pattern

Summary Mar 2021 Jun 2020 Jun 2019 Jun 2018

Promoter 0% 0% 19.8% 20.0%

Holding 0% 0% 19.8% 20.0%

Pledged 0.0% 0.0% 3.64% 3.62%

Locked 0.0% 0.0% 0.0% 0.0%

FII 13.8% 1.7% 33.7% 42.5%

DII 46.7% 69.1% 17.0% 25.2%

Public 39.5% 29.2% 29.5% 12.3%

Others 0% 0% 0% 0%

Source: Annual report Yes bank, 2021

Figure 8. 
Source: self-compiled from Annal report of Yes Bank
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Figure 9. 
Source: The economic times (2020, Mar 13) Seven investors join SBI to put over Rs 12,000 cr into Yes 
Bank; Prashant Kumar proposed as new CEO, from https://economictimes.indiatimes.com/industry/
banking/finance/banking/seven-investors-join-sbi-to-put-over-rs-12000-cr-into-yes-bank-prashant-
kumar-proposed-as-new-ceo/articleshow/74603685.cms?from=mdr

Table 5. Key performance indicators of Yes Bank

Ratios 2017 2018 2019 2020

CASA Ratio 36.30% 36.50% 33.10% 26%

PCR Ratio 46.90% 50% 43.10% 72.70%

CET-1 ratio 11.40% 9.70% 8.40% 6.30%

CRAR ratio 17% 18.40% 16.50% 8.50%

Gross NPA 1.90% 1.40% 3.30% 16.80%

Net NPA 0.80% 0.60% 1.90% 5.03%

Source: Annual report Yes bank

Figure 10. 
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