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Preface



Lookingtoprovideachannelofcommunicationtodisseminatetheknowledgeofhowtomanageina
highlycompetitive,creative,andinnovativeenvironment,betweenacademics/researchersandmanag-
ersthesubjectsdevelopedinthisbook,entitledCreativity Models for Innovation in Management and 
Engineering,assumeaparticularemphasisinnowadaysorganizations.

Lookingnotonlytoanswer,butaboveall,toanticipatetothemarketsandenvironmentchallenges,
thisbook,focusingontheareasofcreativityandinnovationinmanagementandengineering,seeks
culturalandgeographicdiversityinstudiesoforganizationmanagementandengineering,aswellas
usesthathaveaspecialimpactonorganizationalsustainability,organizationalcommunications,change
processes,workpractices,andcreativeandinnovativestrategies,reflectingthediversityofsocietaland
infrastructuralconditions.

Intodays’competitiveenvironmentsonlythemostcreativeandinnovativeorganizationsareableto
survive.Indeed,insteadofreacttothemarketchallenges,creativeandinnovativeorganizationsactina
proactiveway,establishinganddevelopingstrategiesabletoleverage,continuously,theircreativityand
theirinnovativeabilitiestoattainlongtermsuccessandcompetitiveness.

Whetherintheprofitornon-profitsectors,orinthepublicorprivatesector,thisbookisdesignedto
improvetheknowledge,abilities,skills,andeffectiveness,ofallthosethatintheirdailylifeareinvolved
increativityandinnovativemanagementandengineering.

Abletobeusedbyacademics,researchers,humanresourcesmanagers,managers,engineers,and
otherprofessionalsinrelatedmatterswithcreativeandinnovativemanagementandengineering,this
bookhighlightsthetheoreticalandpracticalimplicationsofamorecreativeandinnovativemanagement
andengineering,inordertocontributetoabetterunderstandingofthesubject.

Todiscusstheissuesrelatedwithcreativityandinnovationinmanagementandengineeringises-
sentialbecause:

• Itcontributestothedevelopmentofnewlinesofresearchaboutcreativityandinnovationinman-
agementandengineeringareas;

• Thestrategies,policies,models,theories,andtoolspresentedanddiscussedbythedifferentcon-
tributionspresentinthisbookallowmanagementtotakeamorecreative,innovativeandstrategic
roleinorganizations.

• In a complex and increasingly competitive world, the development of sophisticated analyzes
necessaryforefficientandeffectivedecision-making,usingcreativeandinnovativeinformation,
tools,andmechanisms,isfundamentalforstrategicactioncompatiblewithagreatercapacityto

xiii
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Preface

adapt,butaboveall,anticipationofanincreasinglyaggressiveandcompetitiveenvironment,with
aviewtoimprovingbusiness,performanceandorganizationalgrowth.

Lookingtocontributetotheincreaseofresearchrelatedtothesenewtrendsanddevelopmentsinthe
fieldofcreativityandinnovationmanagementandengineering,thepresentbook,dividedinto10chap-
ters,coversinChapter1“AnIntegratedIntelligentComputationforComplexProblemsinEngineering
Management”whileChapter2discusses“CreativityastheUltimateAssetintheCOVID-19Reconfigured
OrganizationalEnvironment.”Chapter3focuseson“ThermodynamicsandEconomicsAnalogies,”and
Chapter4dealswith“QualityFunctionDeploymentinAgribusinessSupplyChainintheFoodSector:
HasItsPotentialBeenThoroughlyExploited?”Chapter5 containsinformationabout“CSRProgramsof
FinancialInstitutions:Development-OrientedIssuesorJustGreenwashing?”whileChapter6highlights
“LeadershipandOrganizationalCultureinFootball:ACoaches’Perspective.”Chapter7focuseson
“MarketandEntrepreneurialOrientationStrategiesintheWoodFurnitureIndustryinMexico”while
Chapter8discusses“TheInfluenceofCultureonInnovationandCSRPractices.”Finally,Chapter9
speaksabout“ExergoeconomicAnalysisasaCostControlMechanisminManufacturingOperations-
FocusonIndustrialBeverageCarbonationSystem”,andChapter10developsareflectionabout“To
BuildaFutureAbroad:TheStrengthofWomenasanExampleofTenacityandAchievementofGoals.”

Thissubject,withaspecificemphasisoncreativityandinnovationintheManagementandEngineer-
ingareas,willbecriticalandofgreatusefulnessforallthose-managers,engineers,researchers,human
resourcemanagers,academics,aswellasprofessionalsfromdifferentareas-thatintheirdaily,academic
andprofessionalroutinesneedtoleadwithcreativeandinnovativemanagementandengineeringissues.

Carolina Machado
University of Minho, Portugal

J. Paulo Davim
University of Aveiro, Portugal

xiv

 EBSCOhost - printed on 2/9/2023 12:33 AM via . All use subject to https://www.ebsco.com/terms-of-use





Acknowledgment



TheeditorsacknowledgetheirgratitudetoIGIGlobalforthisopportunityandfortheirprofessional
support.Finally,wewouldliketothanktoallchapterauthorsfortheirinterestandavailabilitytowork
onthisproject.

Carolina Machado
University of Minho, Portugal

J. Paulo Davim
University of Aveiro, Portugal

xv

 EBSCOhost - printed on 2/9/2023 12:33 AM via . All use subject to https://www.ebsco.com/terms-of-use





Introduction



FocusingonthelatestandmorerecentresearchfindingsthatareoccurringinthefieldsofManagement
andEngineeringindifferentcountries,Creativity Models for Innovation in Management and Engineer-
ing,organizedin itstenchapters,lookstohelpresearchersandpractitionerstoselectamongthedifferent
options,models,strategiesandpolicies,themorerelevantprioritiestomanagecompetitive,creative,
andinnovativeorganizations.

Indeed,bothmanagers, engineers, researchers,human resourcemanagers, academics, aswell as
professionalsfromdifferentareasthatintheirdaily,academic,andprofessionalroutines,needtolead
withcreativeandinnovativemanagementandengineeringissuesneedtoobtaintoolsthatallowthem
toknowandbetterunderstandtheorganizationstheyhavetomanage,makingthemmorecompetitive
andcapableofbeingsuccessfulintheaggressivemarketsinwhichtheyoperate.Highlightingthemain
ideas,toolsandstrategiesstudiedbydifferentresearchersfromdifferentcountries,thevariouschapters
thatmakeupthisbookareseenascriticalandveryusefulcontributionsforalltheseprofessionals.

Inotherwords,thisbook,organizedintenchapterslooksto:

• Highlightthelatestandmorerecentresearchfindingsaboutcreativityandinnovationissues,that
areoccurringinthefieldofmanagementandengineering,indifferentcountries;

• Showinwhatwayscompaniesaroundtheworldarefacingtoday’schallengesanddevelopments
increativeandinnovativemanagementandengineering;

• Shareknowledgeandinsightsaboutcreativityandinnovationinmodernandcompetitiveorgani-
zations,onaninternationalscale;

• Helpresearchersandpractitionerstoselectamongthedifferentoptions,modelsandstrategiesthe
morerelevantpoliciesandpracticestomanagecompetitive,creativeandinnovativeorganizations.

FromthechapterspresentedinCreativity Models for Innovation in Management and Engineering,it
turnsoutthattherearemanychallengesthatorganizationsarefacingintheenvironmentinwhichthey
areinvolved,characterizedbymultipleandcontinuoustransformationsandchallenges.Theconclusions
theyreachedallowustodrawhugeandextremelycriticalcontributions,undoubtedlyofgreatusetoall
thosewhointheirdailyandprofessionallivesseektodealwithandmanagecompetitive,innovative,
sociallyresponsible,andtrulysustainableorganizations.

Finally, it is important tohighlight that this subjectofcreativityand innovation,witha specific
emphasisintheManagementandEngineeringareas,willbecriticalandofgreatusefulnessforfinal
undergraduateengineeringandmanagementcoursesorasasubjectonmanagementandengineering
atthepostgraduatelevel.Also,thisbookcanserveasausefulreferenceforacademics,researchers,
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managers,engineers,andotherprofessionalsinrelatedmatterswithcreativeandinnovativemanage-
mentandengineering.

Wethereforehopethatallpotentialusersandreadersofthisbookwillconsideritasausefultool
capableofleadingthemtoasuccessfulmanagementofincreasinglycreativeandinnovativeorganizations.

Carolina Machado
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ABSTRACT

In recent years there has been a growth of interest in the development of systematic search methods 
for solving problems in operational research and artificial intelligence. This chapter introduces a new 
idea for the integration of approaches for hard combinatorial optimisation problems. The proposed 
methodology evaluates objects in a way that combines fuzzy reasoning with a greedy mechanism. In 
other words, a fuzzy solution space is exploited using greedy methods. This seems to be superior to the 
standard greedy version. The chapter consists of two main parts. The first part focuses on description of 
the theory and mathematics of the so-called fuzzy greedy evaluation concept. The second part demon-
strates through computational experiments the effectiveness and efficiency of the proposed method for 
a number of complex problems in engineering management and beyond.

INTRODUCTION

In recent years, there has been a growth of interest in the development of systematic search methods for 
solving problems in operational research and artificial intelligence. Metaheuristics that are employed 
as strategies in optimisation are a fairly young research field. They are approaches that organise an in-
teraction between solution improvement procedures and higher-level tactics in order to create a process 
capable of escaping from premature local optima and performing a robust search of a solution space. 
A metaheuristic can be viewed as a generic approach, for a type of hard optimisation problem. It is ap-
plicable to a wide set of different optimisation problems, with relatively few modifications needed to 
apply it to a specific problem. A much newer area of research is the hybridisation of metaheuristics. It 
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has become evident that a skilled combination of general ideas from different methods can provide an 
efficient performance and high flexibility.

The use of search techniques on a solution space are central to the design of metaheuristics. Indeed, 
adopting a robust search technique significantly improves the overall performance. In this chapter, we 
introduce a new idea for the integration of approaches for hard combinatorial optimisation problems. 
The proposed methodology evaluates objects in a way that combines fuzzy reasoning with a greedy 
mechanism. In other words, we exploit a fuzzy solution space (fuzzy set) using greedy methods. Our 
methodology also attempts to adapt its knowledge from previous experiments, thereby improving the 
exploration of the promising areas of the search space. The effectiveness and efficiency of this so-called 
fuzzy greedy evaluation concept are investigated within search, optimisation and learning systems for 
hard combinatorial optimisation problems. For this purpose, the travelling salesman problem (TSP) and 
the flow- shop scheduling problem (FSP) have been selected for investigation as two of the most widely 
studied problems in the field of combinatorial optimisation.

The chapter consists of two main parts. The first part focuses on description of the theory and math-
ematics of the so-called fuzzy greedy evaluation concept. The second part demonstrates through com-
putational experiments, the effectiveness and efficiency of the proposed concept for hard combinatorial 
optimisation problems. The text contains an extensive bibliography, which covers many relevant books 
and significant papers.

FUZZY GREEDY EVALUATION

Introduction

In recent decades there has been a growth of interest in methods for finding optimal solutions to a class 
of problems called combinatorial optimization. The subject is very wide and many books and articles 
have been published on its various aspects. Typical examples of combinatorial optimization problems 
are the travelling salesman (Lawler, 1985; Gutin and Punnen, 2002; Gutin, 2013), variants of the assign-
ment problem (Cela et al, 2014), scheduling problems (Pinedo et al, 2015), the set covering (Beasley, 
1990; Boschetti and Maniezzo, 2015), and vehicle routing problems (Coelho and Laporte, 2015). Com-
binatorial problems are normally easy to describe but difficult to solve (Korte and Vygen, 2012). The 
foundations for the theory of computational complexity are to be found in Cook’s (1971) seminal paper. 
In his paper, Cook attempted to classify problems in practice as easy or hard. A problem is called easy 
if an algorithm can be developed which solves the problem to optimality in a polynomial-time (Du and 
Pardalos, 2005). A problem is called hard or intractable if such efficient algorithms do not exist or the 
solution cannot be found within a reasonable computational time bound.

Due to the practical importance of combinatorial optimization problems, many methods have been 
developed for solving them (Pulleyblank (2014); Martello and Ries (2015); Nishi et al, (2017)). These 
methods can be classified as either exact or approximate. Exact methods guarantee to find an optimal 
solution in a bounded amount of time. Of course, for those combinatorial optimization problems which 
belong to the class NP-hard (Garey and Johnson, 1979), exact methods need an exponential amount of 
time. Thus, approximation methods which usually called heuristics, are often considered to be the only 
practical tools available to solve hard combinatorial optimization problems.
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This section overviews a new idea, so-called fuzzy greedy evaluation concept for the integration of 
approaches for hard combinatorial optimization problems. The section also provides a comprehensive 
discussion on mathematics of the proposed methodology. In this presentation, the proposed method can 
be seen as a generic heuristic for the integration of approaches to hard combinatorial optimization prob-
lems. Furthermore, the current work shows another application of the proposed method with different 
objectives in addition to the previously published literature on the same subject. For example, it shows 
that how different adaptations of the proposed method can be yielded to different results.

The section consists of two main parts. The first part focuses on description of the theory and math-
ematics of the so-called fuzzy greedy evaluation concept. The second part demonstrates computational 
examples of the proposed concept for hard combinatorial optimization problems. The concluding remarks 
contain some suggestions for further research.

Fuzzy Sets

In many real-world problems fuzzy sets allow us to represent vague concepts expressed in natural lan-
guage. The membership function of a fuzzy set A can be denoted by µA: X → [0,1]. Each fuzzy set should 
be uniquely defined by one particular membership function. Consider a fuzzy set where membership 
function is defined in Equation (1). This is one of the general formulae of a parameterized family of 
membership functions described in Klir and Yuan (1995).

µ
A

x
p x r

( ) =
+ −( )
1

1
2

 (1)

This fuzzy set expresses, in a particular form, the general concept of a class of real numbers that 
are close to r. When the non-negative parameter ρ increases, the graph of µA(x) becomes narrower. The 
function has the following properties: µA(r) = 1 and µA(x) < 1 for all x ≠ r. More detailed discussions 
of fuzzy sets and their properties can be found in (Klir and Yuan, 1995; Zimmermann, 2001; Wang and 
Klir, 2013).

Alternative Fuzzy Membership Functions

As we mentioned above, the fuzzy membership functions can have very different shapes of their graphs, 
in the context of a particular application. We can also mention the following membership functions, 
which are described in Klir and Yuan (1995).
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Greedy Algorithms

The greedy method is an approach to algorithm design which is particularly suited for solving certain 
optimization problems. Such algorithms make choices according to what appears to be the best choice 
at the moment, without any consideration of any previous choices or future consequences. Greedy al-
gorithms do not necessarily yield optimal solutions, but for some problems they do.

The greedy paradigm is often used in solving combinatorial optimization problems (Cook et al, 1998). 
This phenomenon can be explained by the fact that, although it is widely assumed that greedy algorithms 
rarely produce optimal solutions, they often provide solutions that are significantly better than the worst 
case (Vince, 2002; Curtis, 2003; Bang-Jensen et al, 2004). Hence, a natural question to pose is: can we 
characterize the type of optimization problems for which greedy algorithms produce optimal solutions? 
In a sense, the theory of matroids (Whitney, 1935; Edmonds, 1971), and later greedoids (Korte and 
Lovasz, 1981; Korte and Lovasz, 1983; Korte et al, 1991) are useful in determining when the greedy 
method yields optimal solutions. Vince (2002) put greedy algorithms into a simple framework, which 
explains when they do not work for all linear objective functions. Curtis (2003) addressed principles for 
the classification of those greedy algorithms that do provide optimal solutions to optimization problems. 
In extreme cases, for certain cases of optimization problems, a greedy algorithm may produce the unique 
worst possible solution (Gutin and Yeo, 2002; Gutin et al, 2002). Bang-Jensen et al (2004) characterized 
certain cases in which the greedy algorithm fails.

Because of the simplicity and versatility of greedy algorithms, they are frequently applied in many 
various areas such as combinatorial optimization problems. A variety of applications is addressed in 
(Cormen et al, 1990; Curtis 2003). For example, the greedy algorithm gives optimal solutions for Dijks-
tra’s algorithm for shortest path (Dijkstra, 1959) and minimal spanning tree (Kruskal, 1956; Prim, 1957). 
More detailed discussions on the subject can be found in (Horowitz and Sahni, 1978; Papadimitriou and 
Steiglitz, 1982; Wilson, 1985; Grimaldi, 1989; Cook et al, 1998).

Fuzzy Greedy Evaluation

Consider combinatorial optimization problems, each of which is associated with a discrete solution space 
X, a feasible space S with the property S ⊆ X that is defined by the problem constraints, and an objective 
function f: X → ℜ. In the case of minimization, the aim is to find a feasible solution x* ∈ S such that 
f(x*) ≤ f(x), ∀x ∈ S, where, x = (x1,…,xn) is a vector of decision variables (solution). A cost function c(x), 
∀x ∈ {x1,…,xn} is defined for each specific problem. This function represents the incremental increase 
in the value of the objective function due to the incorporation of an element ‘x’ into the solution under 
construction. We refer to c(x) as a greedy evaluation function. Let the set of candidate elements be the 
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set of all such elements that can be incorporated into the partial solution under construction without 
causing infeasibility. Therefore, the selection of the next element ‘x’ for incorporation into the partial 
solution under construction is determined by the evaluation of all candidate elements according to our 
greedy evaluation function.

In the standard greedy approach, the greedy evaluation function denotes a degree of priority for 
incorporating the corresponding element ‘x’ into the solution under construction. We now describe an 
alternative approach. We will treat the set X as a fuzzy set with a well-defined membership function 
μ(x), the form of which is given by Equation (5).

µ

λ
λ
λ

θ

x

 x

( ) =
+

−








−











1

1
12

2
 (5)

The variable x ∈ X corresponds to one of the variables in the definition of our combinatorial optimi-
zation problem. The parameter θ is a basic measure for evaluating the priority to be assigned to variable 
x. The parameter λ is a tuning parameter that is chosen by experimentation such that 0 ≤ λ < 1. This 
parameter will be seen to play an important part in the proposed approach.

The evaluation function in Equation (5) has the following properties: µ(λθ / (1 – λ)) = 1 and 0 < µ(x) 
< 1 for all x ≠ λθ / (1 – λ). This implies that x closest numerically to λθ / (1 – λ) should be given higher 
priority. Let xmin and xmax be the smallest and the largest values of x, respectively. We define a small 
enough value λmin = xmin / (xmin + θ) for θ > 0 and any λ ≤ λmin, for which inequality x ≥ λminθ / (1 – λmin) 
holds. We also define a big enough value λmax = xmax / (xmax + θ) for θ > 0 and any λ ≥ λmax, for which 
inequality x ≤ λmaxθ / (1 – λmax) holds.

Equation (5) is a modification of Equation (1), which is one of the general formulas of the families 
of fuzzy membership functions. We will refer to this function as a fuzzy greedy evaluation function, 
and it will replace the role of the greedy evaluation function in determining the degree of priority as-
signed to an element ‘x’. Figure 1 shows examples of the proposed fuzzy greedy evaluation function on 
different values of λ.
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To convey the nature of the concept, we give a simple example. Suppose we want to build a list of 
a given set of integers X = {x1,…,xn} so that the numbers are ordered in terms of their closeness to a 
number which is equal to one quarter of the mean value of the numbers, say θ /4, where θ = (x1+…+ 
xn)/n. We will set the tuning parameter λ in Equation (5) to 0.2; for this λ value, the equation shows that 
μ(x) is maximized when x takes the value θ /4. Clearly, if element 1 has a value x1 and element 2 has a 
value x2 and if |x1 – θ /4| < |x2 – θ /4|, then element 1 will be of higher priority than element 2. Thus, it 

Figure 1. Distribution of μ(x) with θ = 10, and λ = 0.4, 0.5 and 0.6.
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is only necessary to sort the list of candidate elements by descending order of their membership grades, 
corresponding to μ(x). Much more will be said below about the role of this parameter and how its value 
should be set in the context of particular combinatorial optimization problems.

Fuzzy Greedy Search

The fuzzy set theory has been applied in an attempt to answer this significant question in context of the 
greedy algorithms: what is the best choice at present? We propose that the fuzzy greedy evaluation func-
tion μ(x) in Equation (5) can be employed to identify a suitable choice. We introduce a new algorithm 
for evaluating the candidate elements by using μ(x) at each stage of the classical greedy algorithm. We 
have discussed the greedy parameter λ, which needs to be tuned. As a simple procedure, the algorithm 
can be invoked for a fixed number of times for any given problem instance. This number, say t, depends 
on whether we decide to let λ take all possible values to k = 2, 3, 4,… decimal places over the range from 
λmin to λmax. We will call these procedures as the fuzzy greedy search heuristic. The steps are as follows:

Algorithm 1. Fuzzy Greedy Search Heuristic.

WHILE (λ
min
 ≤ λ up to k decimal places ≤ λ

max
) DO

BEGIN  

          WHILE (X is not empty) DO

          BEGIN 

1.     Choose an {x} which maximizes μ(x);

2.     X = X − {x};

3.     Incorporate {x} to build a solution;

          END 

          Keep current best_solution; 

END 

RETURN best_solution;

Suppose X = {1,2,…,10}. List the elements in order of their closeness to the mean of the elements 
of X. Examine the performance of the fuzzy greedy algorithm using different values of λ equal to λmin, 
0.4, 0.5, 0.6 and λmax.

Let θ = 11/2 as the mean of the elements of X. From Equation (5), it is obvious that a value of λ = 
0.5 will give μ(θ) = 1 so that using Algorithm (1) will give an optimal list. λmin is equal to 2/13. λmax 
is equal to 20/31. Using the fuzzy greedy search algorithm we get the ordered lists shown in Table 1.
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In this trivial example, it was intuitively clear what the optimal choice of λ should be. However, for 
the combinatorial optimization problems, this will not be the case; suitable values of λ obtain by ex-
perimentation. The computational complexity of the fuzzy greedy algorithm is the same as that of the 
straightforward greedy algorithm. This can be viewed as a transformation of the exchange sort algorithm 
known as bubble sort. The computational complexity of the algorithm is O(n2) when bubble sort is used. 
This can be improved to O(n log n) if merge sort is used. More detailed and comprehensive discussions 
of sorting methods can be found in (Horowitz and Sahni, 1978; Neapolitan and Naimipour, 2003).

Sheibani (2019) provides annotated bibliographies of the fuzzy greedy search heuristic, including 
tutorials, surveys, conference proceedings, theses, and applications.

A HYBRID METAHEURISTIC FOR  
THE TRAVELLING SALESMAN PROBLEM

Introduction

Combinatorial optimization problems are normally easy to describe but difficult to solve. To illustrate 
this point, consider the travelling salesman problem (TSP). There are many variations of the TSP Gutin 
and Punnen (2002). In this chapter, the Euclidean TSP is considered. This problem can be represented 
by n cities numbered 1,2,…,n and a Euclidean distance (ci,j) between any two cities i and j. The goal in 
the TSP is to find a tour, which visits each city exactly once and is of minimum length. As the starting 
point is arbitrary and the distance between every pair of cities is the same, there are clearly (n – 1)!/2 
feasible solutions. The TSP is a classical NP-hard optimization problem. Hence, approximation methods 
are generally considered to be the only practical way to solve most real-life problems. In recent years, 
there has been a growth of interest in the development of systematic search methods for solving such 
problems in operational research. A much newer area of research is the hybridization of metaheuristics 
Sheibani (2004). The use of search techniques on a solution space is central to the design of a solution 
method. Indeed, adopting a robust search technique significantly improves the overall performance.

Table 1. Performance of the fuzzy greedy algorithm using different values of λ.

   λ = λmin    λ = 0.4    λ = 0.5    λ = 0.6    λ = λmax

   1    4    5    8    10

   2    3    6    9    9

   3    5    4    7    8

   4    2    7    10    7

   5    6    3    6    6

   6    1    8    5    5

   7    7    2    4    4

   8    8    9    3    3

   9    9    1    2    2

   10    10    10    1    1
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The systematic study of the TSP as a combinatorial optimization problem began with the work of 
Dantzig et al. (1954). Various approaches have been proposed for the problem as demonstrated in Merz 
and Freisleben (2001); Schmitt and Amini (1998); Laporte and Palekar (2002) and Laporte (2010). We 
will now discuss some of those methods that are most relevant to our discussion. The first efforts to find 
approximate solutions to the TSP by using genetic algorithms (GA) were those of Goldberg and Lingle 
(1985), using partially mapped crossover (PMX); Grefenstette et al. (1985), using greedy crossover; 
Davis (1985), using order crossover (OX); and Oliver et al. (1987), using cycle crossover (CX). Other 
related works include Cheng and Gen (1994), using greedy selection crossover (GSX); Chatterjee et al. 
(1996) using a non-random initial population obtained by the nearest neighbour heuristic, and an asexual 
scheme in the new population generations; Qu and Sun (1999), using a modification of the GSX, and 
a measure to prevent premature convergence. Ha et al. (2020) considered a special application of the 
travelling salesman problem. A more recent study by Valdez (2020) demonstrates a comparison of a 
number of metaheuristics for solving the travelling salesman problem.

In this chapter, we introduce a new adaptive fuzzy greedy search operator for a hybrid meta-heuristic, 
which is a combination of GA and greedy randomized adaptive search procedures (GRASP) (Feo and 
Resende, 1995) to find near-optimum solutions for the TSP. The concluding remarks contain some sug-
gestions for further research.

A Hybrid Metaheuristic for TSP

The aim of the design of a hybrid method is to combine the strengths of some different techniques in 
order to improve the efficiency of a single approach (Sheibani, 2010). In this chapter, we propose a hy-
brid metaheuristic for the TSP. The proposed method is based on the use of GA and some of the ideas 
of the GRASP. The methodology uses the solutions from the construction phase of GRASP as the initial 
population of GA. A new adaptive fuzzy greedy search operator is developed for this hybrid method. 
Figure 2 illustrates the proposed hybrid method in pseudo-code (the variable P(t) represents a set of 
population members at generation t).

Figure 2. The proposed hybrid metaheuristic in pseudo-code
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In order to apply our hybrid method to the TSP, a solution is represented by a string of integers. Each 
is a sequence of n arranged cities, numbered 1 to n, which represents the order of the cities on a circle.

In the proposed hybrid metaheuristic we build a feasible solution, which is represented as a string 
of integers (chromosome). The proposed method uses a set of candidate cities, each of which can be 
incorporated into the partial solution under construction without causing infeasibility. The priority of the 
cities in the list is determined according to an evaluation function as shown in Equation (5). Here, x is 
the distance between any two cities (ci,j). The parameter θ is a basic measure for evaluating the priority 
to be assigned to x, which is the average distance between successive cities in the current best solution 
obtained by the algorithm. This parameter will be seen to play an adaptive role, in that good choices 
made at previous stages (giving rise to the best solution so far) will also influence future choices. The 
parameter λ is a greedy tuning parameter that is chosen by experimentation such that 0 ≤ λ < 1 to adjust θ.

The evaluation function μ(x) has the following properties: μ(λθ / (1 – λ)) = 1 and 0 < μ(x) < 1 for all 
x ≠ λθ / (1 – λ). This implies that the choice of next city to travel has distance closest numerically to λθ 
/ (1 – λ). For more details on the fuzzy greedy evaluation methodology, we refer the interested reader 
to (Sheibani, 2004-2021).

Initial Population Generation

The initial population was generated using the construction phase of GRASP. This process will be re-
ferred to as the GRASP-link. In this phase, a candidate list is formed from the possible cities (i.e. those 
not yet visited). Then we select two of the candidate cities from the list, which have maximum μ values 
in order to build the restricted candidate list (RCL). One of these elements in the RCL is selected at 
random to incorporate into the partial solution under construction. This process is repeated until a full 
TSP tour is formed.

Selection Scheme

A mixed strategy based on the roulette wheel selection and the elitist replacement was adopted. The 
roulette wheel method uses a probability distribution for selection of a chromosome, which is propor-
tional to its fitness (1/c), where c is the tour length. Elitist replacement puts the fittest chromosome in 
the current population directly into the next generation.

An Adaptive Fuzzy Greedy Search Operator

A new search operator (called FGSX) was proposed by modifying the method of Qu and Sun (1999). The 
operating principle of FGSX is shown schematically in Figure 3. Let P1 and P2 be two randomly selected 
chromosomes from the previous generation. Each is a sequence of 9 arranged cities, numbered 1 to 9, 
which represents the order of the cities on a circle. First, we arbitrarily select a city; say 4, as the starting 
point in the offspring O1. Then, we duplicate all cities in the selected parent chromosomes, which have 
not been incorporated in the offspring O1 (between two cut points marked by ‘½’) as shown under the 
heading “Duplication” in the figure. This guarantees that the next two possible candidate cities have not 
already been incorporated in the offspring under construction. The next city in the offspring is determined 
as shown under the heading “Selection”. Assume that μ(c4,3) is greater then μ(c4,5), indicating that the 
choice of travel from city 4 to 3 is more suitable than 5, so we should select city 3 as the second city in 
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the offspring O1. The process is continued until a completely new offspring is formed. It is important to 
note that the FGSX can be adaptive in the sense that it attempts to learn from the best solution obtained 
in the previous generation by updating the parameter θ at each generation.

Mutation Operator

We used a simple reordering operator as a mutation by selecting two points along the length of the single 
chromosome at random and then reversing the order of the sub-sequence between these two points. We 
should also mention that this reordering operator is commonly known as a 2-opt move in the TSP lit-
erature, which involves the reversal of a tour segment. The operating principle is shown schematically 
in Figure 4.

Figure 3. An illustration of the proposed FGSX
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Parameter Setting

The proposed method was implemented in C++. The experimental results were obtained for 10 repli-
cations with different seeds common in all problem instances for the random number generation. The 
random number generator used the standard C++ library function. The test problems that were chosen 
are part of the extensive set of standard benchmark problems available in TSPLIB (Reinelt, 1991). The 
performance is measured for both the solution quality and algorithm computational time (CPU time) on 
a 2.80 GHz processor. The solution quality is determined with the percentage deviation of the obtained 
solution (tour length) from the best-known solution taken from TSPLIB.

The performance of a GA greatly depends on the structure of the problem considered, architecture 
of the algorithm and the settings for the algorithm parameters such as population size, crossover and 
mutation rates. Finding universal parameter values to prevent premature convergence still remains an 
unsolved problem (Back (1992) and Yun and Gen (2003)). Our experimentation showed that good per-
formance of the proposed hybrid method was obtained when setting the genetic parameters as follows: 
population size popsize = 45, crossover probability Pc = 0.45, mutation probability Pm = 0.55 and the 
number of iterations to be 50,000 for the termination condition of the algorithm. At the end of this section 
we briefly discuss the dependency between the values of genetic parameters and the rate of convergence 
to good quality local optima.

We introduced the tuning parameter λ in addition to the above GA’s parameters. The performance 
of the proposed method is sensitive to the chosen value of λ. Extensive experimentation showed that 
good performance is obtained when setting λ to 0.1, 0.2, or 0.3. We found that usually this range of λ 
values gave the best solution. Figure 5 illustrates the effect of different values of λ on the computational 
performance of the proposed method.

Figure 4. A simple reordering operator
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We evaluated the performance of the proposed method using random and the GRASP-link initializa-
tions; all other parameter settings were the same. A comparison of the results is tabulated in Table 2.

Given that the initialization process is computationally inexpensive, compared to the rest of the GA, 
the results show the value of using an effective initialization process. The evolution of solutions using 

Figure 5. A comparison of the proposed method on the eil51 problem with different values of λ

Table 2. Comparison of two different initialization methods

GRASP-Link Rand-Initial

Problem Mean
Variance

Mean
Variance

Error% Error%

eil51 0.11 0.01 0.51 0.35

eil76 0.89 0.69 0.53 0.20

kroA100 0.22 0.05 0.31 0.08

lin105 0.08 0.02 0.74 1.15

bier127 0.83 0.14 1.36 0.31

ch130 1.47 0.41 2.36 0.24

kroA150 1.37 0.26 1.88 1.09

tsp225 1.86 1.29 2.89 2.20

Average 0.86 0.36 1.33 0.70
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these two methods is illustrated in Figure 6. The results indicate that for a small number of generations, 
the GRASP-Link initialization leads to better performance than a random initialization.

A comparison of the proposed operator FGSX with the simplified GSX illustrated in Table 3. It 
should be noted that GSX has been the most effective operator in comparison with PMX, OX, and CX 
for the TSP problems Qu and Sun (1999). On average, the proposed FGSX has an error of 0.14% less 
than that of GSX.

Figure 6. Two different initializations for the eil76 problem
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Sensitivity Analysis

Given the results of Table 3, it might be reasonable to plan experimentation in such a way that larger 
problems are given a larger number of iterations. In order to keep the computational effort approximately 
unchanged, we keep the maximum number of tour evaluations constant; this would mean simultane-
ously reducing the size of the population and rising the number of iterations. Some bigger problems 
with different parameter values but with the identical tour requirement were considered. The results are 
tabulated in Table 4.

Table 3. Comparison of the FGSX with the simplified GSX

FGSX GSX

Problem Mean
Variance

Mean
Variance

Error% Error%

eil51 0.11 0.01 0.44 0.33

eil76 0.89 0.69 0.89 0.69

kroA100 0.22 0.05 0.42 0.69

kroB100 0.91 0.07 0.91 0.07

kroC100 0.59 0.22 0.66 0.56

kroD100 1.29 0.63 1.18 0.35

kroE100 0.42 0.05 0.49 0.09

rd100 0.70 0.68 1.00 0.98

eil101 1.46 0.58 1.46 0.58

lin105 0.08 0.02 0.27 0.17

bier127 0.83 0.14 1.19 0.67

ch130 1.47 0.41 1.70 0.63

ch150 0.58 0.09 0.87 0.40

kroA150 1.37 0.26 1.63 0.41

kroB150 1.62 1.05 1.62 1.05

tsp225 1.86 1.29 1.86 1.29

Average 0.90 0.39 1.04 0.56

Table 4. Comparison with different values of the parameters

Problem Popsize Iteration Mean
Error% Variance CPU

sec

lin318
25 90,000 2.37 0.72 2858

45 50,000 2.33 0.31 2919

pcb442
25 90,000 2.26 0.20 5476

45 50,000 3.55 1.14 5580

vm1084
15 150,000 3.75 0.31 32270

45 50,000 6.99 1.79 33580
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The results reported in Table 4 show that the quality of solutions for the two larger problems sig-
nificantly improved by increasing the number of iterations and reducing the population size. This ex-
perimentation thus leads us to set the parameters to the values that depend on the size of the problem.

A HYBRID METAHEURISTIC FOR  
THE PERMUTATION FLOW-SHOP SCHEDULING

Introduction

The aim of the design of a hybrid approach is to combine the strengths of some different techniques 
in order to improve the efficiency of a single method (Sheibani, 2011). In this chapter, we propose an 
evolutionary approach which is an integration of the fuzzy greedy heuristic into genetic algorithms to 
combinatorial optimization problems with specific reference to the flow-shop scheduling problem (FSP).

The FSP problem can be stated as follows: there are n jobs to be processed by m machines in an 
identical sequence on each machine. The usual objective is to minimize the completion time of the last 
job to leave the system, commonly termed the makespan (Cmax). The FSP with m > 2 belongs to the class 
of combinatorial optimization problems known to be NP-hard in the strong sense (Garey et al, 1976). 
Hence, approximation methods are generally considered to be the only practical way to solve most real-
life problems. A discussion of the computational complexity of the FSP can be found in (Gonzalez and 
Sahni, 1978; Garey and Johnson, 1979; Brucker, 2001). There are many variations of the FSP (Pinedo 
et al, 2015). In this chapter, the permutation flow-shop scheduling problem (PFSP) with makespan 
criterion is considered. In the PFSP after completing a job on one machine, the job is processed on 
the next machine or joins a queue if the machine is busy. All queues are assumed to operate under the 
first-in-first-out (FIFO) discipline. It means that a job cannot pass another job while waiting in a queue. 
Therefore, clearly there are n! possible schedules.

Metaheuristics have been popular approaches for this problem (Varadharajan and Rajendran, 2005; 
Grabowski and Wodecki, 2004; Rajendran and Zigler, 2004; Ruiz and Stützle, 2007; Costa et al 2015). 
We will now discuss some of those methods that are most relevant to our discussion. Reeves (1995) 
developed a genetic algorithm which the initial population was basically generated randomly, except for 
one member that was constructed by the NEH heuristic (Nawaz et al, 1983). The selection scheme used a 
rank-based method with a uniform distribution. The algorithm uses the one-point order crossover operator 
called C1 and a shift mutation with an adaptive rate. Chen et al (1995) proposed a very simple genetic 
algorithm. In this algorithm the initial population was generated in two phases. In the first phase a number 
of individuals were constructed by the CDS heuristic (Campbell et al, 1970), except for one member, 
which was constructed by Dannenbring’s (1977) heuristic. In the second phase, the members produced 
in the first phase were modified by a pairwise exchange procedure to produce additional members. The 
deviation of each member’s makespan from that of the largest makespan in the population was utilized to 
define the fitness of a member. They applied the partially mapped crossover operator (PMX) of Goldberg 
and Lingle (1985) in the rest of the algorithm but did not use mutation. In their implemented algorithm, 
the solutions become stable after 20 generations. Murata et al (1996) developed a GA with two hybrid 
versions, using SA and local search (LS), in order to improve the overall performance. In their proposed 
GA, the initial population was randomly generated; a probability distribution was adopted as a selection 
scheme; a two-point crossover operator, and the shift mutation operator were applied at each generation, 
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both with probability one. They concluded that the proposed hybrid versions outperformed all of the 
implemented pure methods i.e., GA, SA, and LS each used separately. Reeves and Yamada (1998) also 
developed a hybrid GA. The main feature of their proposed method was a local-search-based crossover 
operator, which they called the multi-step crossover fusion operator (MSXF). For another hybrid GA, we 
can mention the proposed algorithm of Wang and Zheng (2003). In this algorithm, the initial population 
included the solution obtained by the NEH heuristic. They also replaced an individual from the current 
generation by a solution that had been produced by means of an SA algorithm. This seemed to act like a 
mutation operator in their proposed hybrid algorithm. Etiler et al (2004) applied the linear order crossover 
operator (LOX) proposed by Falkenauer and Bouffouix (1991), and the shift mutation operator. Iyer 
and Saxena (2004), who used a randomly generated initial population and modified the one-point order 
crossover operator (OX) (Davis, 1985) in a way which preserves the largest common sub-sequence in 
the parent’s chromosomes. They also employed the pairwise exchange mutation operator. A more recent 
study by Sioud and Gagné (2018) proposed an enhanced migrating bird optimization algorithm for the 
permutation flow-shop problem with sequence dependent setup times minimizing the makespan. A state 
of the art review of intelligent scheduling methods can be found in Zarandi et al. (2020).

Representation of Solution

In order to apply our GA to the PFSP, a solution is represented by a string of integer numbers, each of 
which represents the job in that position of the sequence.

Fuzzy Greedy Initialization

In genetic algorithms, the initial population is usually chosen randomly among the possible individuals. 
There is evidence that better starting solutions usually yield better final solutions (Sheibani, 2005). The 
aim of the design of a hybrid method is to combine the strengths of some different techniques in order 
to improve the efficiency of a single approach. In practice, the use of heuristics for producing an initial 
population for a GA seems to be effective for exploring the most promising regions of the search space. 
We developed a GA by applying a constructive heuristic for initialization.

The performance of a GA is often sensitive to the quality of its initial population (Ahuja and Orlin, 
1997). In this implementation, we employed the FGH heuristic for generating the initial population. 
We randomly chose sufficient values of λ in the FGH heuristic’s effective range, including λmax to con-
struct a sequence (it should be noted that the FGH heuristic reduces to the NEH heuristic for λ ≥ λmax, 
see Sheibani (2010). This process is repeated until the initial population is completed. We will refer to 
this process as the FGH initialization. The steps are shown in Algorithm 2. The FGH heuristic for the 
PFSP consists of two phases: arranging the jobs in priority order and then constructing a sequence by a 
simple job insertion principle similar to the NEH heuristic (Nawaz et al, 1983). The priority of the jobs 
is determined according to Equation (5). Here, x is a generic variable associated with the data defining 
a particular instance of the PFSP. The parameter θ is a basic measure for evaluating the priority to be 
assigned to x. The parameter λ is a tuning parameter that is chosen by experimentation in the heuristic’s 
effective range between λmin and λmax to adjustθ. Let Pi, j be the processing time of job j on machine i. We 
represent x with x j as the sum of the processing times of job j on each machine, and θ as the average of 
the sums of the processing times of the jobs on each machine, through the following equations:
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Algorithm 2. The FGH initialization for the PFSP.

WHILE (initial population is not completed) DO 

BEGIN  

1.     λ = Rand (λmin,
 λ

max
).

2.     Calculate μ(xj
) for each job j.

3.     Arrange the jobs by descending order of μ(xj
).

4.     Select the next job and insert it in all possible positions in the 

partial sequence and keep the best one (i.e. minimum makespan) as the current 

partial sequence. 

5.     Repeat step 4 until all jobs are scheduled. 

6.     Add current solution to initial population. 

END 

RETURN initial_population;

Figure 7 exemplifies the effect of different values of λ on the computational performance of the 
proposed heuristic. For more details on the FGH heuristic for the PFSP, we refer the interested reader 
to Sheibani (2010 and 2017).

Figure 7. The FGH heuristic on a PFSP instance.
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Selection Scheme

A mixed strategy based on the roulette wheel selection and the elitist replacement was adopted. The 
roulette wheel method uses a probability distribution for selection of a chromosome, which is propor-
tional to its fitness, here in this implementation we have considered as 1/Cmax. Elitist replacement puts 
the fittest chromosome in the current population directly into the next generation.

Crossover Operator

There are several crossover operators that can be used for sequencing problems (Belfiore et al, 1998). Some 
good examples are OX and LOX crossover operators. In this experimentation, we used PMX operator. 
The operating principle is as follows: We build the offspring by randomly choosing a sub-sequence from 
one parent and preserving the order and positions of as many jobs as possible from the other parent, in 
which each job of the sub-sequence from the alternate parent is mapped to the position held by this job 
in the first parent. The remaining jobs are inherited from the alternate parent. The operating principle 
of the PMX is shown schematically in Figure 8. Let P1 and P2 be two selected chromosomes from the 
previous generation. Each is a string of 10 arranged jobs, numbered 0 to 9, which represents the order 
of the jobs on a sequence. In the figure, a randomly selected sub-sequence is shown between two cut 
points marked by ‘½’ in the chromosomes.

Mutation Operator

We used the simple pairwise exchange operator as a mutation by selecting two points along the length 
of the single chromosome at random and then jobs at these two points are exchanged. The operating 
principle is shown schematically in Figure 9.

Figure 8. The partially mapped crossover (PMX).
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Parameter Setting

The proposed GA was implemented in C++. The test problems are part of an extensive set of standard 
benchmark instances (Taillard, 1993). We evaluate the performance of the developed GA against its 
simple version (i.e. starting off with a random initial population). The solution quality is measured by 
the percentage deviation of the obtained solution from the best-known solution.

The performance of a GA greatly depends on the structure of the problem considered, architecture 
of the algorithm and the settings for the algorithm parameters such as population size, crossover and 
mutation rates. Finding universal parameter values to prevent premature convergence still remains an 
unsolved problem. Our experimentation showed that good performance of the proposed GA is obtained 
when setting the genetic parameters as follows: population size 50, crossover probability Pc = 0.6 and 
mutation probability Pm = 0.4. The termination criterion is 50,000 iterations. In this experimentation, we 
performed 10 replications with different seeds common for all instances. The random number generator 
used the standard C++ library function.

Effectiveness of the Initial Population

We examined the performance of the proposed method against its simple version (i.e. starting off with a 
random initial population), all other settings were the same. Table 5 summarizes the computational results.

Figure 9. The simple pairwise exchange operator.
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It is easy to observe that the proposed FGH initialization method has a very significant influence on 
the quality of the overall solution. Given that the initialization process was computationally inexpensive 
compared to the rest of the GA, this shows the value of using an effective initialization process.

Table 5. Comparison of two different initialization methods

   Problem
   (Job × Machine)

   FGH-Initialization    Random-Initialization

   Mean
   Variance

   Mean
   Variance

   Error%    Error%

   20 × 5

   ta001    0    0    1.34    0.19

   ta002    0.33    0.03    0.28    0.05

   ta003    0.71    0.24    1.35    0.32

   ta004    0.64    0.02    1.47    0.35

   ta005    1.14    0    1.06    0.05

   ta006    0    0    1.19    0.03

   ta007    0.57    0.07    1.37    0

   ta008    0.20    0.07    0.61    0.14

   ta009    1.42    0.05    1.58    1.15

   ta010    0.27    0.27    1.13    1.14

   50 × 20

   ta051    3.33    0.06    5.32    0.80

   ta052    3.87    0.12    6.34    0.48

   ta053    4.93    0.21    7.22    1.73

   ta054    4.15    0.20    5.56    0.91

   ta055    4.73    0.24    6.03    1.10

   ta056    3.95    0.04    5.80    1.12

   ta057    4.47    0.27    6.12    0.64

   ta058    4.86    0.28    6.48    0.56

   ta059    4.01    0.05    6.57    0.64

   ta060    3.97    0.06    5.57    1.27

   200 × 10

   ta091    0.69    0    1.71    0.15

   ta092    0.92    0.01    2.70    0.13

   ta093    1.03    0    2.07    0.05

   ta094    0.68    0.21    1.21    0.10

   ta095    0.51    0.01    2.80    0.33

   ta096    0.75    0.03    2.37    0.32

   ta097    0.69    0.02    2.17    0.08

   ta098    0.74    0.01    2.11    0.04

   ta099    0.59    0.02    2.18    0.17

   ta100    0.89    0.02    2.19    0.17

   Average    1.83    0.09    3.13    0.47
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Computational Analysis

We investigated the number of generations that the proposed GA requires to converge to the local optima 
obtained in our results in which 50,000 iterations were performed for each replication. We observed that 
in 26.33% of the cases (out of a total of 300 independent runs corresponding to the 10 instances from 
each group of problems considered), the fittest initial solution generated showed no improvement even 
through 50,000 iterations. In our opinion, this could be due in part to the high quality initial solutions 
that are obtained using the FGH heuristic. Another possible explanation is that the recombination method 
used was not sufficiently effective. Alternative recombination methods could be investigated. We also 
examined the performance of the proposed hybrid method when the maximum number of makespan 
evaluations (popsize × iterations) is reduced by a factor of 50. We changed the population size to 10 
and the number of iterations to 5000, giving 50,000 evaluations of makespan in total. The results are 
reported in Table 6.

The results reported in Table 3 show that the quality of solutions for the smaller problem significantly 
improved by increasing the number of iterations and the population size. This experimentation thus 
leads us to set the parameters to the values that depend on the size of the problem. Given these results, 
it might be reasonable to plan experimentations in such a way that larger problems are given a larger 
number of iterations.

Concluding Remarks

This chapter proposed a new idea for the integration of approaches for hard combinatorial optimisation 
problems. The effectiveness and efficiency of this so-called fuzzy greedy evaluation concept have been 
investigated within search, optimisation and learning systems for hard combinatorial optimisation prob-
lems. In this context, a hybrid genetic algorithm has been developed for the travelling salesman problem 

Table 6. The developed GA with the different setups

   Problem 
Size

   (Job × 
Machine)

   Problem    Popsize    Pc    Pm    Iteration    Best
   Error%

   Mean
   Error%

   Worst
   Error%    Variance

   20×5    ta001-010    10    0.6    0.4    5000    0.41    1.00    1.82    0.30

   50×20    ta051-060    10    0.6    0.4    5000    3.96    4.74    5.34    0.25

   200×10    ta091-100    10    0.6    0.4    5000    0.62    0.94    1.10    0.03

   Average    1.66    2.23    2.75    0.19

   20×5    ta001-010    50    0.6    0.4    50,000    0.31    0.53    0.90    0.07

   50×20    ta051-060    50    0.6    0.4    50,000    3.70    4.23    4.86    0.15

   200×10    ta091-100    50    0.6    0.4    50,000    0.52    0.75    1.00    0.03

   Average    1.51    1.83    2.25    0.09
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(TSP), and a hybrid genetic algorithm has been developed for the permutation flow-shop scheduling 
problem (PFSP).

The proposed methodology has the potential for application to other combinatorial optimization 
problems, if a suitable evaluation measure can be properly defined based on global information for a 
given problem solution. For future research we believe that the following topics are potentially useful: 
(1) developing efficient adaptations of the proposed heuristic, (2) extending the proposed method to 
other variations or objectives, and (3) developing efficient methods using the fuzzy greedy evaluation 
concept in other areas of optimization.
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ABSTRACT

Whereas the COVID-19 pandemic tested the solidity, agility, and resilience of organizations, it as well 
enhanced a refined debate on the conceptual frameworks that have traditionally been guiding the manage-
rial decisions and organizational structures, policies, and practices. This chapter aims at exploring the 
impact of the COVID-19 pandemic on knowledge, technology, creativity, and innovation management 
research, highlighting creativity as the core vector to understand the reconfiguration of the renewed 
corporate structures and processes. By literature review, it identifies key concepts, assumptions, and 
theoretical constructs, aiming at highlighting creativity as the core asset to understand how the world-
wide organizations have been able to overcome the twofold challenges and opportunities of the recent 
environmental conditions, defending that creativity hence emerged as the core asset so that organizations 
could test and reinforce their resilience, boosting overall performance via transversal dynamics to all 
the organization’s structure, stakeholders, policies, and practices.

INTRODUCTION

As of the year 2020, the world has been challenged with the wide-ranging impacts of the Covid-19 
pandemic (George et al., 2020). We have been assisting to a reconfiguration of the worldwide dynamics 
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into paths never imagined because as of that year we have been assisting to a phenomenon of global 
scale which crystalized into the translation of a health crisis into an economic, financial, and social one.

The truth is that the economic world as we know has faced a clear and profound redefinition, marked 
by deep transformations and creative solutions to the refined dynamics it faced. It is possible to point out 
that the widespread geographical proliferation of the virus stimulated social distancing as both a public 
health need, but also as a subsequent daily habit, which has ended up by conducting to the shutdown 
of businesses, events, and corporate offices, henceforth, notably affording negative consequences on 
the so far fueled undercurrents on the global financial markets. Not disregarding this economic impact 
of the Coronavirus, we can derive a second vector to explain its imprint on the renewed organizational 
subtleties, if we acknowledge the exponential rate at which the virus had been spreading, and for sure as 
well the delicate and sharp uncertainty on its current and future situation. This way, we can argue that 
it climaxed into a generalized feeling of constant panic by the worldwide population, by which people 
had been impelled to design and adopt safe and preventive habits not only in their daily routines (and in 
those, we stress their work dynamics) but also in their overall patterns of consumption and investment. 
And this alteration is assumed as wide-ranging not only in its geographical scope, but also on the actors 
it impacted, given that both consumers, investors, international trade partners, employers, and employees 
have been profoundly affected.

Based on the above mentioned, it is possible to defend that, whereas this pandemic has undeniably 
and profoundly tested the solidity, agility, and resilience of organizations, it as well keeps stressing the 
urgency of a refined academic debate and reviewed managerial approaches in what concerns to the core 
assumptions fundamental to the conceptual frameworks that have traditionally been guiding the mana-
gerial decisions, corporate structural configurations, and organizational policies and practices, and this 
based on the premise that, with this new global context, both new-fangled problems and challenges arose, 
nevertheless, as well revigorated opportunities have been afforded to the organizational environment, in 
both professional and personal spheres affecting its overall stakeholders.

Henceforth, the present chapter assumes both academic and managerial relevance, based on the argu-
ment (as already exposed) that it is consensual that, in recent times, the world has been experiencing un-
certain and turbulent environmental conditions, which impact the financial, economic, social, and political 
scopes. As so, the worldwide complex interdependencies have been stressfully challenged with increased 
competition, shortages on the demand on certain products/services and economic sectors, constraints on 
the supply of certain goods and services, volatile dynamics on pricing, and unpredictable technological 
changes, coupled and worsened with the Covid-19 pandemic. This to say, the present chapter aims at 
providing not only a review and exposition around the consequences this pandemic has addressed to the 
sustainability of businesses but, and subsequently, it aims as well at providing useful insights on which 
assets have assumed with amplified significance as a means to strengthen organizational resilience to 
overcome those reconfigured challenges, this way highlighting Creativity as the ultimate organizational 
asset to strive on this new-fangled global corporate environment. This also to say, stressing the relevance 
of Creativity as the ultimate organizational asset to boost organizational performance, premise that we 
sustain to have gain momentum and fundament in the current world, due to the twofold challenges and 
opportunities brought about by the worldwide impacts of the Covid-19 pandemic on the corporate level.

The chapter subsequently emerges as a result of the above-mentioned reflection, so, it develops as a 
thinking product acknowledging that the conditions which mark the refined worldwide dynamics require 
all stakeholders to realize the urgency of encouraging all organizational actors to be creative, hence 
imprinting Creativity on the overall organizational structure, strategies, policies, tools, and practices 
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(Amabile, 1988; Dnishev & Alzhanova, 2016; Shalley & Gilson, 2004). Empirical evidence shows 
that employee creativity sharply contributes to organizational innovation, effectiveness, efficiency, and 
sustainability (Shalley et al., 2004), hence, this chapter will add to the literature by providing further 
insights which corroborate this line of argumentation, highlighting the impact of this organizational as-
set as a core vector for increased levels of corporate performance, sustaining the competitive advantage.

Henceforth, the chapter aims to explore the impact of the Covid-19 pandemic on Knowledge, Tech-
nology, Creativity, and Innovation Management research, highlighting Creativity as the core vector to 
understand the underlying subtleties and impacts, and how it has then affected the reconfiguration of 
the renewed corporate structures and dynamics. As so, we aim at weighting Creativity as the core asset 
to understand how the worldwide organizations have been able to overcome the twofold challenges and 
opportunities of the recent environmental conditions, defending that Creativity indeed emerged in this 
context as the core asset so that organizations could stress their resilience and boost overall performance. 
The chapter, thus, identifies key concepts, assumptions, and theoretical constructs, also exposing them 
on their managerial impacts, to then discuss how these both differ and interconnect, providing useful 
insights on how such areas of investigation and core organizational assets emerged and developed, on 
this reconfigured global reality.

The chapter, hence, articulates on the premise which postulates that the better we know Creativity, 
then the more understandable the theoretical construct and managerial application of Innovation will 
become; hence, it will be possible to achieve greater chances to boost organizational performance, in 
the first instance indeed because Innovation needs Creativity.

The argumentation will, therefore, be structured around two main points, which despite being different 
from each other and, thus, possible to be dissected and analyzed separately, assume as intrinsically con-
nected in their theoretical construction and managerial implications. Therefore, the argumentation will 
develop as a continuous and logical cadence of ideas, so that all sections communicate with each other 
to climax by high pointing the relevance of Creativity as the ultimate corporate asset in this reconfigured 
pandemic organizational environment.

This to say, the first section of the chapter will provide a theoretical background review on the con-
cepts of Knowledge, Creativity, and Innovation, specifying their idiosyncrasies but also exposing the 
main vectors in which they correspond. Framed by this background, in a second section, the chapter 
will explore further insights on Creativity, aiming at ascertaining what is possible to learn about Cre-
ativity from the organizations’ response to Covid-19. This section will proceed with a literature review 
to theoretically address the twofold opportunities and challenges for Creativity in the organizational 
environment, specifically framed in the Covid-19 era.

Hence, in methodological terms, the chapter consists of theoretical work, adopting a descriptive 
exposition comparing and interconnecting different inputs and concepts from various disciplines and 
research fields, via a deductive analysis. This will be so, as the chapter will add to the existing research 
on the topic via presenting a systematic literature review of Knowledge, Innovation and Creativity theory 
in organizational contexts, and their potential towards boosting organizational performance, as a means 
to stress the organizational resilience in the turbulent times, which are a consensual characteristic of the 
current Covid-19 world.

This chapter will provide additional contribution to the current debate on the drivers of Organizational 
Performance by emphasizing the importance of both organizational as well as individual-level factors, 
this to say, by highlighting people as the key asset of all organizations to obtain a sustainable competi-
tive advantage. We believe this consists of an important aspect to shed light on. Resulting from this line 
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of thinking, this chapter will provide additional inputs which will highpoint that Creativity acts as a 
result of people skills and knowledge, being operationalized and boosted by the correct organizational 
structures, policies, and practices.

In conclusion, this chapter’s originality stems from the fact that it consubstantiates an insightful and 
enriching contribution to the field of knowledge because it interrelates multidisciplinary contributions, 
interconnecting concepts that have traditionally been presented in the literature as often juxtaposed, 
which has confused both theoretical debates as well as empirical research and subsequent managerial 
decisions, hence providing useful insights to expose the conceptual and practical differences and cor-
respondences between them. Therefore, this chapter will be providing an interesting contribution to 
literature, imprinting a more ambitious and rigorous investigation.

BACKGROUND

Knowledge

The impact caused by the accentuated evolution of information technology in society, as well as the 
profound modifications resulting from an economic model that preaches intense competitiveness, have 
been reflected in significant changes in the structuring paradigm of organizations and how knowledge 
has been understood in the development of new products, processes, and organizational structures (Silva, 
2002). To create and stabilize a sustainable competitive advantage, organizations are increasingly in-
vesting in the application of concepts such as learning, knowledge, and competence. This logic is based 
on the argument which advocates that the ongoing process composed by the creation, acquisition, and 
application of knowledge by the organization on its essence represents an intangible resource capable 
of conferring a competitive advantage to this organizational structure, sustaining it, according to Shin-
yashiki et al. (2003). This knowledge is derived from the interactions developed in learning processes 
that occur in the organizational environment, reasoning that can be better and deeply understood, on its 
plenitude, by acknowledging that the more specific such knowledge demonstrates in face of the organi-
zation, the more it will become the foundation of its core assets and competencies, and, consequently, 
an important strategic pilar.

Organizational Knowledge is an invisible asset slowly accumulated over time, hence, impossible to 
be traded or easily imitated by competitors, as it represents the basis of the organization’s history and 
culture. The more specificities it demonstrates towards the organization, the more it will become a strategic 
asset, considering that this knowledge is the foundation of the organization’s core competencies since 
it belongs to its human capital. Therefore, in the current (and future) society, knowledge increasingly 
becomes a central asset. The basic economic resources start to count (besides capital, natural resources, 
and labor) on the contribution of the knowledge required for production and business processes. This 
logic is based on Drucker (1993), who maintains that value is created by productivity and the ability to 
innovate, apply knowledge to work, creating knowledge workers. Thus, Knowledge Management goes 
beyond investment in technology or innovation management. It necessarily involves understanding the 
characteristics and demands of the competitive environment and understanding the individual and col-
lective needs associated with the creation and learning processes.

According to Abramowitz & David (1996), the present century has been characterized by the pro-
gressive intensity of knowledge in the productive system, from which the increasingly important role of 
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knowledge production and learning stands out. Indeed, in the contemporary era, political and economic 
discourses increasingly emphasize a knowledge-based economy as the structural platform of the current 
world’s interdependent and complex order, hence suggesting that the most promising strategy for eco-
nomic growth will indeed crystalize to be the one that emphasizes the knowledge base at the very core 
of the economy. This line of reasoning, subsequently, culminates to propose a clear and deep relationship 
between knowledge creation and diffusion, and economic power, given that the essence at the core of 
such relationship indicates that the Innovation highway depends on the evolution of knowledge. The root 
for such an argument grounds on the premise which advocates that the nature of global economic growth 
has been changed (and, indeed, keeps constantly changing) by the speed of innovation, which has only 
turned possible by the rapidly and profoundly changing technology, which climaxed to the possibility of 
generating shorter product life cycles, and, simultaneously, a high rate in what concerns to the develop-
ment of new goods. Deriving from such a refined scenario, organizations now need to ensure that their 
business strategies, development paths, and growth prospects are creative, innovative, competitive, and 
sustainable, so that they can assume as agents able to build and sustain competitive advantage, facing 
competitors, increasing their market share.

Not disregarding the above-mentioned scenario, the issue now emerges because, in the current global 
context, innovation, however, has become both growingly needed but also assumedly complex, given the 
fast and multifaced progress in the amount and variety of the available knowledge, but also due to the 
constant evolution of technology and to the fluctuating customer needs, factors that, on their very end, 
also end up by fostering the firstly mentioned one in regards to the amount and variety of knowledge. 
Also on the analysis of such context, it shall not be overlooked the increasing broad international com-
petitive pressure, which has been graining superior levels of density and complexity, hence increasingly 
organized in a multifaceted interdependence network (Martins, 2010). And from such a line of thinking 
it is possible to derive the argument that, since innovation assumes as extremely dependent on the avail-
ability of knowledge, the complexity created by the explosion of its wealth, variety, and scope needs to 
be identified and managed to ensure successful innovation.

According to Winter (1987), there is a serious lack of appropriate terminology and conceptual schemes 
in the analysis of the role of knowledge in the economy. Knowledge and information are referred to in 
economic models in two different contexts, but we will only focus on the perspective that considers 
knowledge as an asset, conceiving it as an input (competence) and output (innovation) in the productive 
process. In this sense, the knowledge economy will focus on the conditions by which knowledge becomes 
a “normal commodity”, something similar to a tangible product that can be produced and reproduced, 
having the ability to be transacted in markets. In articulation with this, there is the concept of “learn-
ing”, a core process in which competencies and capabilities are acquired, allowing the learner to achieve 
individual or organizational objectives with a greater degree of success.

The set of definitions of Knowledge Management is profuse. Gloet & Terziovski (2004) describe the 
concept simultaneously as a process because it simultaneously consists of the formalization of, and of 
the access to experience, knowledge, and expertise that creates new capabilities, enables superior perfor-
mance, encourages innovation, and supports customer value creation. This conceptualization encompasses 
several terms connected to the dynamics of knowledge, such as its creation, valuation, measurement, 
mapping, transportation, storage, sharing, and distribution. Darroch & McNaughton (2002) indicate 
that knowledge management refers to a management function that creates/locates knowledge, manages 
its flow, and ensures its efficient use for the long-term benefit of the organization. An organization that 
demonstrates competence in knowledge management will then take it on as its philosophy.
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Based on the above mentioned, it becomes clear that the conceptual construct of knowledge, and the 
respective inputs which then derive into the concept of Knowledge Management, relate strongly and 
closely to the concept of Intellectual Capital. According to Klein (1998), this theoretical construct refers 
to the intellectual capital of companies, namely, their knowledge, experience, expertise, and various 
intangible assets, rather than their tangible physical and financial capital, which increasingly determines 
their competitive positions.

In fact, and following the inputs provided by Edvinsson (1997), Intellectual Capital refers to the 
conglomerate of knowledge and information, so in other words, it condenses, articulates, and synthetizes 
the junction of Human Capital and Structural Capital. Moreover, indeed as the term itself indicates, in 
its essence it refers primarily to the skills, experience, knowledge, and abilities held, developed, and 
retained by human beings – people consist, thus, on this conceptual construct’s very core. As mentioned 
above, the concept can be detailed into two different, nevertheless articulated, components: Human 
Capital and Structural Capital. Human Capital refers, then, to a set of information which is acquired, 
improved, transmitted, and transformed into Knowledge by the individuals which, at their very core, 
entail a given organization, dynamics which is operationalized via a progressive and ongoing process all 
along with time. This to say, this capital culminates to assume as a critical vehicle for the creation and 
support of added value to this same organization, acting, subsequently, as well as a source of sustainable 
competitive advantage for it. Important to mention, such Knowledge can be tacit – arising from life-long 
experiences – or explicit – structured, encrypted, and stored. So, and deriving from this, it is noteworthy 
to highpoint that its transmission to other people is possible, via a myriad of forms, and all along with a 
temporal spectrum. In this sense, it is also important to mention that, over time, this information can be 
updated, transformed, and modified through training, experiences, research, exchanges, recycling, and, 
of course, also because of the challenges posed by the environment.

All people have an intellectual potential, whether in the degree of knowledge, creativity, competence, 
and/or skills, which can be similar or very different from each other. On the contrary, it is developed 
over time and as a function of the environment in which the person is inserted, the stimuli received, and 
the experiences he or she goes through.

Following the line of Kaya et al. (2010), within organizations, Intellectual Capital consists of the 
sum of everyone’s knowledge. It constitutes the intellectual matter, that is, it concerns the knowledge, 
information, intellectual property, and experiences that can be used to generate wealth, add value to the 
organization, and enhance its added value. The Intellectual Capital that is in people’s minds is currently 
considered the most important resource that an organization can have. Admitting the importance of 
Intellectual Capital, it is called the new competitive advantage, that is, a differential in obtaining suc-
cess and resources from an organization. It can be said that it is through the intellectual capital that a 
company can develop and stand out in the market where it operates, however, this does not leave aside 
the other resources.

In the industrial period, only physical resources (land, capital, and labor) were considered as an 
organization’s resources, but with the transition from the industrial period to the knowledge period, the 
intellect has also started to be valued as a differential for organizations.

Following the line of Koenig (1996), the management of Intellectual Capital within organizations 
has become crucial, revealing the need to seek resources to encourage employees to share knowledge, 
encompassing all levels throughout the organizational structure. In this way, the organization retains 
know-how and gets ideas for possible improvements and cost reduction. As Intellectual Capital is too 
complex to be measured, the concept of Knowledge Management was created to help organizations to 
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use means to better organize this intellect, to systematize, codify, apply, and capitalize on it. Intellectual 
capital thus comes to be considered an organizational competitive advantage, since it presents rarity 
and value, and is thus difficult to imitate. It is important to emphasize that Intellectual Capital cannot 
be a concept thought of solely as a function of business interests. Therefore, it must also be thought of 
as a strategic way of human emancipation, since it is a resource, first and foremost, of human beings, 
of everyone.

Therefore, the strategic relevance of intellectual capital for innovation and creativity processes in 
companies becomes clear. We can better understand it by alluding to Barry & Brown (1985), who argues 
that a successful company must understand how people work and how communication and information 
technology can help them perform their tasks more effectively. Fleury & Oliveira (2001), in the same 
line of thought, emphasize that organizational learning and innovation have become key elements for the 
survival and success of organizations, as well as the main solutions to the problem of competitiveness. 
Thus, in the 21st century, knowledge and innovation management and the management of intellectual 
capital in organizations will become areas of vital strategic importance, which, therefore, should translate 
into tools of fundamental relevance in the new administrative models, both for organizational survival 
and for the maintenance of a sustainable competitive advantage.

CREATIVITY

In this context, the question that Morgan (1995) poses is whether there really exists a possibility of de-
signing organizations that are as flexible, resilient, and resourceful as the functioning of the brain, thus 
able to create new forms of organization that spread brain-like capabilities throughout the company, in 
detriment of what has been done by perceiving knowledge and intelligence as a resource confined to 
special and confined units of the organization. In this logic, and according to Wigand et al. (1997), in 
this new business format, the division of labor should be increasingly dominated by cognitive rather 
than technical aspects. The value will therefore be created by transforming information into knowledge, 
and its application in the company, which will require a more holistic approach.

The premise underlying such argument is the one which postulates that the same organizational 
environment that is propitious to learning is also favorable to creativity, as highlighted by the works 
of Alencar (1998) and of Sternberg et al. (1997): work motivated by pleasure and satisfaction, com-
prehensive knowledge and experience, an organizational culture that includes predominant values for 
innovation and, of special relevance, the willingness to take risks and learn from one’s own mistakes, 
since creativity implies dealing with the unknown.

In this logic of ideas, learning from experience, applying knowledge gained from experience, deal-
ing with complex situations, solving problems even in the face of a scarcity of important information, 
determining what is important, being able to reason, reacting quickly and correctly to new situations, 
understanding visual images, processing and manipulating symbols, being creative and imaginative, and 
using heuristics (practical rules derived from experience) are some of the characteristics of intelligent 
behavior to be optimized in the execution of any functional activity in a company. More than that, they 
are also characteristics through which it is possible to observe a clear correlation between knowledge, 
learning, and creativity, as Stair (1998) points out.

Hence, from the above inputs, it emerges the theoretical construct of Creativity, and the above argu-
mentation also allows to highpoint its relevance. Indeed, Creativity refers to novelty products and use-
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ful ideas from a person or group of individuals working together (Amabile, 1988; Madjar et al., 2002; 
Shalley et al., 2000; Zhou & Shalley, 2003). Following the same line of thinking, but exposing it in other 
words, considering the definition proposed by Plucker et al. (2004: 90) it is possible to ascertain that 
such theoretical construct refers to the “interaction among aptitude, process, and environment”, which 
at its very core consists of a progressive dynamic over time lead by an individual or group, or in other 
words, by the core organizational actors, by whose efforts “a perceptible product” is produced, which 
assumes as “both novel and useful” within a given social context, to serve certain predefined needs.

So, extending on the above argument, it is arguable that Creativity, at its core, consists of the capacity 
to engender and produce outcomes which assume as both novel, different and relevant (Runco & Jaeger, 
2012), henceforth, it connects to the novelty, significance, originality, usefulness, appropriateness, and 
unusualness of the production (Besemer & Treffinger, 1981; Ford, 2000; Runco et al., 2005; Runco & 
Okuda, 1988). In short, this argument culminates in the premise that Creativity precedes Innovation. 
Creativity develops all along with a spectrum, which means, it varies in terms of the magnitude of 
its expression and impacts: indeed, its different graduations have conventionally been categorized in 
literature via a framework which discriminates four ordered classes, comprising the “Four C Model of 
Creativity” (Kaufman & Beghetto, 2009). Presenting such categories in descending order, we then have 
the spectrum formed by the “Big- C”, the “Pro-C”, the “Little-c”, and the “Mini-C”.

“Big-C” Creativity consists of clear-cut, eminent creative contributions. Simonton’s works on creative 
genius (e.g., 1977, 1991, 1994, 1997, 1998, 2004) are an example of studying “Big-C” Creativity, which 
the author has traditionally categorized to respect to typical creators whose works have lasted centuries, 
this way analyzing the first, best, and last contributions of scientists from a variety of scientific disci-
plines. A very useful and interesting example would be Simonton’s extensive research on the relationship 
between age and achievement (for a review see Simonton, 1997), hence suggesting that creative output 
at the “Big-C” level begins around the ’20s, which later ascends to an optimum level at some point near 
the age of 40 years old, and then gradually approaches back to zero in output levels.

“Pro-C” refers to professional-level accomplishments which are performed by a given domain’s 
practitioner, and in this sense, they assume significant enough to contribute to this domain’s growth and 
improvement, but the issue here is that they also assume not eminent within it. Following this explana-
tion, and to better demonstrate it via practical examples, this type of Creativity (clearly also labeled as 
“Professional Creativity”) can, for instance, take the form of an engineer finding new and cost-effective 
solutions to a problem (Cropley, 2015), or as well a flight attendant finding a creative way to deliver 
security instructions, to set a relaxed environment for passengers while gaining their attention (Waples 
& Friedrich, 2011).

The other predominant approach to Creativity (and in here we mention the “little-c” type, following the 
“Four C” Model categorization above exposed) sheds light on everyday activities, being, thus, practiced 
by virtually every individual throughout his/her routine, taking place in the simple activities around all 
spheres of life. So, it refers to those creative actions in which any nonexpert agent may indeed participate 
and add value, each day (Richards et al., 1988). Providing practical examples to better understand these 
manifestations of Creativity, we can see that it can take the form of discovering and implementing a 
new way to decorate a room, or even mixing cuisines to create a new meal. Also noteworthy to mention 
on this topic, such approaches have been mainly based on layperson perceptions of Creativity, which 
crystallize into theories that tend to de-emphasize analytical abilities – usually associated with IQ tests 
– to rather highpoint unconventionality, inquisitiveness, imagination, and freedom as core vectors to this 
Creativity manifestation (Sternberg, 1985).
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Finally, “mini-c” refers to the refined and personally meaningful interpretations of situations, expe-
riences, actions, and events – so, it assumes a more casuistic level of analysis, and is aimed mainly to 
express one’s own emotions (Beghetto & Kaufman, 2007). These manifestations might not be public or 
tangible, yet they are meaningful to the individual creator and reflect the creation of (his/her) new and 
refined ideas and knowledge (Cotter et al., 2018).

To summarize and to set forward the synthesis postulated by Kaufman & Beghetto (2009), the 
“little-c” category has been useful for addressing common misconceptions about creativity (Plucker et 
al., 2004). For instance, too much of a focus on “Big-C” leads to the idea that only certain people can be 
creative, the only creativity that matters is that of the “Big-C” kind, or that creativity involves negative 
forms of deviance (e.g., drug use, mental illness). Moreover, the category of “little-c” helps underscore 
the important (and, at times, essential) role that creativity plays in everyday life (Richards, 2007) and 
points to the importance of identifying and nurturing creativity in everyday settings such as schools and 
classrooms (Beghetto & Plucker, 2006), the workplace (Agars et al., 2005; Bakker et al., 2006), and the 
home and social settings (Baer & Kaufman, 2005; Cropley, 2006).

Once again based on the argumentation postulated by Kaufman & Beghetto (2009), we see the Four 
C Model as representing a developmental trajectory of Creativity in a person’s life, an argument that does 
not imply that creators necessarily pass through each category (or “stage of creativity”) on their journey 
to become an eminent creator. Instead, the model offers a useful, flexible and evolving framework to 
conceptualize and classify different (nevertheless, interconnected) levels of creative expression, and also 
assumes particularly interesting as it points to potential paths of creative maturation.

One example of the above exposed indeed consists on Amabile et al.’s (1996) componential model of 
Creativity, in which it is argued that three variables are required so that manifestations of Creativity can 
occur, namely 1) domain-relevant skills, 2) creativity-relevant skills, and 3) task motivation. Following 
this line of reasoning, expanding the argument exposed in the last paragraph, the inputs of Ostrower 
(1993) assume relevance, as the author advocates that Creativity indeed is not possible to be understood 
as the exclusive property of a very few chosen ones, but instead consists of a potential inherent to the 
condition of being human, so, it does not consist of an asset exclusive to a given elite. From this, it results 
that Creativity is not possible to be apprehended as an isolated object, subsequently, it is indeed critical 
to avoid any simplification when trying to understand this theoretical construct, given that it consists of 
an interconnected and complex element within a widest social, economic, political, and cultural context, 
placed with specific configurations that hinder its free flow.

Deriving from the exposition all along with this chapter, it is to this moment possible to conclude 
that there is nowadays a consensual and wide-ranging recognition that Creativity consists of a key factor 
for Innovation and, subsequently, sustainable competitive advantage fuelling the long-term success of 
organizations. And the fact is that such premise has gained momentum due to the consolidated impacts 
of the new era brought about by Globalization, by which competition in the business environment and 
the rapid pace of change have strongly and constantly pressured organizations to engage in the design and 
implementation of strategies to make better use of their resources – here we would include the Creativity 
of their human resources, as a core organizational asset.

However, an important remark shall be done in regards to the above-mentioned. The fact is that in the 
current times there is a predominant conception of Creativity which postulates that this organizational 
asset consists of a phenomenon of mere intrapsychic nature, this to say, it is centered on the individual 
and is, hence, dependent on agent factors such as the person’s personality traits, personal values, think-
ing styles, experiences, needs, and wishes, and motivation.
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As a corollary, an anthropocentric perspective of Creativity stands out from such approaches, nev-
ertheless, the impacts of Globalization and its crystallization on the current era have been assumedly 
questioning such theoretical perspectives on Creativity. This line of thinking has been set forward and 
further explained by Csikszentmihalyi (1998), who energetically reacted against the anthropocentric view 
on Creativity to rather advocate the relevance of the contextual environment – and its correspondent 
cultural, historical, social, political, economic, and financial forces – in the analysis around the differ-
ent configurations of Creativity manifestations. In this sense, the author incisively reminds the need to 
evolve from the Ptolemaic theories around the construct of Creativity (as above explained, in which the 
person as an individual agent assumes as the vital center of every explanation, factor, and configura-
tion), to rather design and develop a renewed model more inclined to a Copernican understanding of this 
construct, in which a refined level of analysis could be adopted and improved to conceive the person as 
an active, transformative and evolving part of a system of mutual influences and information. The key 
element on this idea roots on the premise that the two mentioned perspectives are not mutually exclu-
sive: on the contrary, they emerge as dynamic evolutions, progressive improvements on the theoretical 
analysis, which climaxed to systematize that organizational environment factors influence creativity 
positively and negatively, but it is also needed to take in consideration the personal elements favorable 
and unfavorable to its expression. Exposed in other words, this argument advocates that the individual’s 
behavior in the work environment, or also outside of it, is profoundly influenced by socio-cultural fac-
tors, which contribute considerably to the emergence, recognition, and cultivation of creativity, or, on 
the contrary, to its repression.

Based on the research developed by Guilford (1950), we can systematize the personal characteristics 
that, when manifested in an organization in a work context, negatively foster the expression of creativity: 
inflexibility, lack of motivation, lack of skills or experience, and lack of social preparation. On the other 
hand, opposite characteristics to the above have been observed in professionals who excel in creative 
production, such as a cast of personality traits, self-motivation, special cognitive skills, expertise in the 
area, and group skills.

As the origin of innovation lies in the creative ideas of individuals, creativity has received increasing 
attention, being pointed out as a critical human ability that must be channeled and strengthened in favor 
of the organization’s success. Several authors (Alencar, 1995; Amabile, 1995; Bruno-Faria & Alencar, 
1996; Locke & Kirkpatrick, 1995) have pointed out the characteristics of an organization that relate to 
creativity. Given the decisive role of creativity for the success of organizations in their process of deal-
ing with change, uncertainty, instability, competition, and systematically promoting innovation, leaders 
must be attentive to the conditions prevailing in their work environment, undoing possible barriers to 
creativity, and maximizing opportunities for its expression. However, what has been observed is that many 
organizations tend to ignore the potential for competence, responsibility, and productivity, encouraging 
dependence and passivity rather than initiative and creativity. The basic needs for recognition, support, 
and security that should be met in the work environment are often ignored, affecting work motivation, 
and contributing to keeping the potential for creativity dormant.

In this logic, and enhanced by the current global paradigm, the literature review emphasizes that 
the individual creation and learning processes, similarly to the organizational process, imply a personal 
reinvention, i.e., they are associated with changes in mental models, cognitive maps, and behaviors, as 
well as with the search for great challenges and resolutions of internal tensions. Moreover, it is also found 
that individuals, in their creative and learning processes, depend on great intrinsic motivation, as well 
as on interaction with others, the combination of multiple perspectives and experiences, and personal 
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trial and error. This approach indicates that knowledge management necessarily involves the systemic 
coordination of efforts at various levels: organizational and individual; strategic and operational; formal 
and informal norms. Underlying this is the recognition that human capital, formed by individual and 
organizational values and norms, as well as by the competencies, skills, and attitudes of each employee, 
is the “driving force” behind the generation of knowledge and value in organizations. This requires a 
constant stimulation of intrinsic motivation, the establishment of personal contacts, the analysis of dif-
ferent perspectives, openness to effective communication, and learning through individual experience, 
trial, and error.

In sum, we can infer some general strategic recommendations from this reasoning, which we present 
as a set of rules or indicators of success in knowledge management projects. We allude to the argumen-
tation of Davenport et al. (1998): it should not be the project of an individual, but of the organization; 
develop a definition of knowledge in the company; emphasize knowledge as stock and flow; knowledge 
is inside and outside people’s minds; create environments for the knowledge market to flourish (encour-
aged by trust and recognition); give equal importance to knowledge in different formats; contextualize 
knowledge; encourage learning and creativity; focus on the past/present as well as the future; recognize 
the importance of experimentation; give equal importance to the human and technological interface; seek 
ways to evaluate the knowledge initiatives undertaken, both by quantitative and qualitative measurement.

INNOVATION

Innovation assumes great relevance, both empirically and theoretically, because it is the cornerstone of 
economic development (Schumpeter, 1942). There is a clear relationship between business strategy, in-
novation, and organizational performance, based on the premise that innovation – consisting of the use 
of a new product, service, or method in business practice immediately after its discovery – influences 
the economic success and market share of the company/business in increasingly competitive global 
markets (Zahra, 1993).

There are several proposals for the definition of innovation. According to Chen et al. (2009), it 
refers to the introduction, in the productive system, of a new combination of factors essential to produc-
tion. For Cardinal et al. (2001), it consists of a process that encompasses the technical, physical, and 
knowledge-based activities that are central to the development of production routines. Harkema (2003) 
proposes a knowledge process that aims at the creation, sharing, and assimilation of new knowledge via 
the development of commercially viable solutions, encompassing products and services, thus linking 
to change - radial or incremental. In the same vein, Gloet & Terziovski (2004) suggest that it concerns 
the implementation of discoveries and inventions, condensed into a process that creates new products/
systems/processes. It is then consensual that this concept emphasizes the commercial application of new 
knowledge as a driver of growth and productivity in organizations and should be conceived holistically 
because it develops in a multidimensional process (Guellec & van Pottelsberghe, 2004). Along these 
lines, Lundvall & Nielsen (2007) systematize two reasons for conceiving innovation as a crucial outcome 
of knowledge production: on the one hand, innovation represents something new, adding aspects to ex-
isting knowledge; on the other, it represents the knowledge that has proven its relevance to the market 
economy, crystallized in an invention introduced into a given market.

It is also relevant to mention that innovation is a process of “creative destruction,” since it opens the 
way to new markets and creates bases for the establishment of new businesses, while it closes existing 
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markets, companies, and jobs (Schumpeter, 1942: 82-85). Arising from this logic, he highlights the 
moral depreciation of intellectual capital as another impact of innovation. Therefore, the change from 
a linear to an interactive model regarding the interconnection between innovation and knowledge aims 
to connect innovation and competence development based on an interactive and interdependent learn-
ing process in which all involved increase their competencies while engaging in the innovation process 
(Lundvall & Nielsen, 2007).

According to Drucker (1985), the concept of innovation refers to the tool par excellence of entrepreneurs, 
therefore, to how they explore change as a vehicle toward an opportunity for a new business or service. 
In the same vein, for Hartley (2014) the term consists of the successful development, implementation, 
and use of new or structurally improved products, processes, services, or organizational structures. Sarkar 
(2007), on the other hand, conceives the term as the exploration of new ideas that find market acceptance, 
often incorporating new technologies, processes, and even best practices. This argumentation, however, 
simultaneously merges and culminates in the ideas of Jacobs & Snijders (2008), when they suggest that 
innovation is the creation and implementation of something new, providing added value. Therefore, on a 
broader scale, it refers to the implementation of a new or significantly improved good, service, process, 
marketing method, or organizational structure.

According to Nicolau & Paranhos (2006), it is first necessary to highlight two vital aspects in the concept 
of innovation. On the one hand, it is important to retain that innovation is comprehensive, encompassing 
the activities of scientific research and technological development, as well as those of production and 
marketing; on the other, it should be noted that innovation occurs in a characteristic technological context, 
defined by the concepts of paradigm, trajectory, technological regime, and national innovation system.

In this sense, innovation management will consist of structuring a concrete innovation process, with 
a beginning (inputs), middle (processing), and end (outputs and generating results). In short, innovation 
management consists in establishing means and methods to generate value, making ideas concrete. This 
would derive into the premise which postulates that, given the concept of Innovation as laid out above, 
for the most part, innovations result from a conscious, constant, and intentional search for innovation 
opportunities. Therefore, we can see at the co-core of the concept of Innovation Management is a holistic 
analysis, corresponding to the joint and concerted management of the different actors and structures 
involved in the process: first, people as agents of innovation (who develop the ideas and apply them), 
and organizations and other attached structures, as operational structures that provide the conditions to 
effectively develop such innovations and capitalize on them.

Nevertheless, it is necessary to consider the opportunities for innovation as critical factors that may 
positively or negatively impact the innovation potential of given agents or organizations. It is, nonethe-
less, noteworthy to alter that these several sources or opportunities for innovation may occur at the same 
time, fostering an enriching context to boost innovation. In fact, and alluding to Drucker (2004), these 
are distinguished according to whether they occur within companies or industries, or whether, on the 
contrary, they are external to the company, this to say if they consist of aspects composing the surround-
ing social and intellectual environment.

In association with the concept of Innovation comes, therefore, the concept of Technology. Neverthe-
less, it should be noted that both are conceptually different, although often juxtaposition between them 
is observed. Well, the term technology, of Greek origin, is formed by tekne (referring to art, technique, 
or craft) and by logos (referring to the body of knowledge), therefore, it is used to define the knowledge 
that allows manufacturing objects and modifying the environment to meet human needs. In other words, 
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technology is the set of tools, methods, and techniques that allow the practical utilization of scientific 
knowledge.

Therefore, the concepts of innovation and technology are interrelated, and they are not exhausted 
in themselves or in time. That is, both concepts imply, in their essence, an evolutionary dynamic, of 
constant and strategic transformations, of analysis and re-analysis, and of extension in time, in face of 
the challenges that the spatial and temporal contexts (whether in their economic, financial, cultural, po-
litical, environmental, social configurations, etc.) will pose to human beings. Therefore, nothing is ever 
finished in matters of invention, creativity, and innovation: discussions on these topics are permanently 
open debates.

Only in this way can societies evolve, transform themselves, add value, seek more sustainable ways 
of living, increase their quality of life, enhance their development, and reduce asymmetries. Society has 
been strongly impacted by the advancement of technology, and as a corollary to the arguments made 
in the previous paragraphs, we conclude that, if we cannot guarantee the future, we can predict it (and, 
more than that, build it). There is a huge space in the market for innovative ideas, and these will be the 
best bet to face the growing challenges of a globalized, fast-paced world, marked by intense complex 
interdependencies.

Aimed at defining the concept, Schumpeter (1988) differentiated between the conceptual constructs 
of both invention and innovation. Specifically, an invention hence refers to an idea, construct, sketch, 
or model directed and crystalized into a new, refined, or improved artifact, product, service, process, or 
system. On the other hand, an innovation, in the economic sense, may only be complete when there is a 
commercial transaction involving an invention, subsequently, generating wealth. Therefore, the scope, 
the core, and the dynamics of both instructs are different. From this line of reasoning, it derives that such 
a theoretical evolution that arises from the differentiation of such concepts entails the in-depth study of 
notions, ideas, models, and managerial practices which are strongly focused on Knowledge, Creativity, 
and Innovation, and, as a consequence, considers an ambitious and lengthened universe that largely 
goes beyond the internal context of organizations, this way configuring into an environment fruitful to 
innovation as it becomes dynamic and openly structured, via the design, implementation, improvement, 
and development of new information networks (Santos et al., 2011).

This alert advocated by Schumpeter (1988), as above mentioned, leads to, on the one hand, comparing 
the concepts of innovation and knowledge management, nonetheless, on the other hand, it as well provides 
fruitful insights to interconnect them. Hence, and expanding this idea, it is suggested that knowledge 
management aims to support innovation, this to say, it is directed towards the creation of new ideas and 
the exploitation of the organization’s power of thought, including the capture of insights and experience 
to make them available and usable when, where and by whom needed, consequently leveraging and 
facilitating the access to the knowledge, to the experience, and the know-how. In this way, it favors the 
achievement of increasing and continuous collaboration levels, hence positively affecting knowledge 
sharing and constant learning, this way reaching process improvements by promoting better quality in 
decision making, ensuring efficiency and effectiveness on the exploitation of intellectual assets. Deriving 
from such a line of reasoning, knowledge management, on its side, consists of a planned, articulated, and 
structured approach to managing the creation, sharing, improvement, development, transformation, and 
transmission of knowledge as a vital organizational asset, being all such efforts articulated via a dynamic 
process directed at increasing the capability, speed, and effectiveness of an organization’s performance 
levels in delivering products/services for the benefit of its customers, this planned, structured and de-
veloped within a given business strategy. Hence, it is possible to ascertain that knowledge management 
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occurs at three levels, which interconnect even though they assume as different and separate, with their 
idiosyncrasies. Namely, it is possible to distinguish the individual, team, and organizational levels. As 
a corollary of such an idea, it then results that knowledge management may be understood as a holistic 
solution that incorporates a variety of organizational perspectives, actors, policies, practices, and struc-
tures and vectors – people, processes, culture, and technology (du Plessis & Boon, 2004).

In sum, from this argument, we see that knowledge management is not only focused on innovation but 
creates an enabling environment for innovation to occur knowledge management provides a knowledge-
driven organizational culture in which innovations can incubate. Although knowledge management 
systems per se do not possess the qualities necessary to provide a sustainable competitive advantage 
to organizations, their combination with other resources and competencies is key to developing and 
maintaining sustainable competitive advantage through product/process innovation, as they enable the 
conversion of learning capabilities and core competencies into a sustainable advantage, revitalizing 
organizational learning and resource development processes.

We can then highlight three main drivers of the application of knowledge management in innova-
tion, according to Cavusgil et al. (2003). The first is to build and sustain a competitive advantage using 
knowledge and collaborative practices. Building and sustaining an innovation program has become in-
creasingly complex in the current era due to changing customer needs, extensive competitive pressure, 
and rapid technological change, so organizations find it increasingly difficult to internalize innovations. 
Knowledge management can facilitate this, as acquiring knowledge and capabilities via collaboration is 
an effective and efficient way to innovate. The second driver highlights that knowledge management can 
be a mechanism to address the complexity of innovation, as it helps the management of new knowledge 
created through the innovation process, but also the management of existing knowledge as an input 
resource in the innovation process. The third factor of applying knowledge management to benefit the 
innovation process focuses on the integration of knowledge internal and external to the organization, 
which implies that it can be shared, transacted, developed, refined, and made available at the point of 
need. Knowledge integration through knowledge management platforms and processes should therefore 
facilitate reflection and dialogue to enable personal/organizational learning and innovation, otherwise, 
organizations could underutilize knowledge as an innovation resource. In sum, from this argument, we 
see that knowledge management is not only focused on innovation but creates an enabling environment 
for innovation to occur knowledge management provides a knowledge-driven organizational culture in 
which innovations can incubate. Although knowledge management systems per se do not possess the 
qualities necessary to provide a sustainable competitive advantage to organizations, their combination 
with other resources and competencies is key to developing and maintaining sustainable competitive 
advantage through product/process innovation, as they enable the conversion of learning capabilities 
and core competencies into a sustainable advantage, revitalizing organizational learning and resource 
development processes.

In this line of thinking, the distinction between the concepts of innovation and creativity becomes 
clear, and although the concepts are distinct from each other, each of them presenting idiosyncrasies, 
the truth is that, nevertheless, it is possible to establish commonalities between both, since innovation 
requires creativity at its core. Therefore, it follows that the concepts of creativity and innovation cannot 
be considered synonymous, although it is necessary to recognize the juxtaposition that is often observed 
between the two. The main difference between these conceptual constructions lies in the focus of each one.

On the one hand, creativity exists as an ability that unleashes the potential for the human mind to 
process creatively, the human brain can conceive ideas and form thoughts that are capable of escaping 
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from previously conceived and established patterns, launching ideas, products, and actions that are 
innovative and that challenge the status quo. It follows that creativity is a pre-existing ability in the hu-
man mind, certainly with the potential to evolve through the type of stimuli received and that it can be 
channeled into action.

Innovation, on the other hand, is more linked to action, since it consists in proposing or creating 
changes in systems that are considered stable. Innovating, then, means offering a new action, function, 
ability, product, or improvement in a system that we already know, making significant improvements in 
it, increasing its value. In short, this argument culminates in the premise that creativity precedes innova-
tion. Creativity is the moment when the agents of innovation gather the references, this time idealizing 
an idea that is later transfigured into a product, starting the sketches for its conception. However, if 
such a product as a final conception is not put into practice, it will never be more than a creative effort, 
because it will not constitute innovation since it has not passed to the materialization phase. Innovation, 
on the other hand, happens when the idea is put into practice, thus generating value. As a corollary to 
this argument, there is the assumption that creativity is not measurable, whereas innovation is. In short, 
we can establish that, conceptually, creativity and innovation are in different spheres, but they are forces 
that coexist and, when they intersect, produce better results in adding value to a given process, good, 
or product.

What is Possible to Learn about Creativity from the 
Organizations’ Response to Covid-19?

Creativity in the workplace has been regarded as an essential asset to organizational innovation (Akinola 
et al., 2019), acknowledging that, at its very essence, it corresponds to the creation of new and useful 
ideas or solutions, this way able to add value to the organizational value chain (Fisher & Barrett, 2019). 
Indeed, such relevance has been stressed out in the current Covid-19 times, and for sure by both the 
challenges and the opportunities that such context addressed to the organizational structures. From this 
logic, it derives the argument which postulates that creating, implementing, developing, and improving 
the conditions which allow employees to foster creativity consists of a vital twofold opportunity and 
challenge for managers, as people leading actors in organizational structures.

The core assumption on the argumentation all along with this chapter acknowledges that the scope of 
the potential and conceivable problems, as well as the corresponding resources related to a task, process, 
or responsibility, intrinsically outlines the configuration of the knowledge landscape in which people, as 
the essential organizational actors, must navigate as they search for refined, updated, novel and useful 
solutions to problems – creative and innovative approaches to the organizational challenges, this to say, as 
they try to add value in the organizational value chain, to achieve and sustain the organizational competi-
tive advantage (Cromwell et al., 2018). The simultaneous interest, complexity, and density in analyzing 
this problem relate to the fact that the Covid-19 pandemic indeed drastically, rapidly, and substantially 
expanded the scope of possible problems to solve and opportunities to manage in the organizational 
environment on the business arena, while also restricting the resources available to develop creative and 
innovative solutions to those problems, so that organizations could not only survive to the challenging 
times but also capitalize on its challenges and opportunities, reviewing their business models and values 
chains, updating and strengthening their competitive advantage sources.

Both theoretical and empirical research on creativity and innovation problematics has been proving 
two predominant problem-solving processes that can be employed and developed by people to address 
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and steer through such an uncertain, complex, delicate, and heterogeneous context. Namely, here we 
refer to a) directed creativity, which occurs when people start to develop innovative solutions to an is-
sue stepping from a clearly defined problem, this way addressing and navigating through uncertainty 
and probabilities to search for a solution and potential added value; and, on the other hand, b) emergent 
creativity, which happens when people start to address a challenge via an incompletely designed and 
developed solution, as so, also facing uncertainty to search for problems, not directly to search for a 
solution (Cromwell et al., 2018).

Nonetheless, the critical issue here resides in the fact that, at its essence, creativity consists of a 
problem-solving ongoing process that is fundamentally affected by the environmental configurations of 
the time and space context in which people, its core agents, develop and operate. Therefore, from this 
line of reasoning, it derives that important dimension of the environment cannot be neglected, this way, 
refined analytical models (both to conceive creativity theoretically and operationally) need to be con-
ceived. This is rooted in the premise that such a myriad of external vectors can positively or negatively 
affect creativity, given that they include the range of problems, goals, objectives, and criteria that need 
to be addressed, managed, overcome, and/or satisfied; and the resources available to develop the creative 
solutions, to add value to the organizational structure (in here, we are namely referring to knowledge, 
materials, tools, people, finance, time, etc.), following the argumentation of Cromwell et al. (2018).

Following this line of thinking, the critical problem in such a complex and delicate context arises from 
the case that creating these favorable conditions to creativity and innovation can be particularly hard and 
difficult during times of stress, heterogeneity, and uncertainty, which we have assisted particularly dur-
ing the Covid-19 pandemic, times in which employees indeed tend to assign a greater priority to tasks 
that are certain and controllable, as a psychosomatic defense mechanism, rather than devoting efforts to 
try to be creative (Luis et al., 2020). The core premise to bear in mind here postulates that the fluctua-
tion of problems and resources over time influences how much uncertainty, stress, and heterogeneity 
people experience during the process – this to say, may hinder their creative disposal and potential. If at 
least theoretically, such a line of reasoning can be established, the truth is that the Covid-19 pandemic 
offers a particularly timely and geographical context in which to sharply examine these issues, based 
on the premise that, given the great uncertainty in the workplace caused by the twofold challenges and 
opportunities such a global problem addressed, identifying ways to facilitate knowledge creation and 
sharing, learning tools, and initiatives, creativity and innovation platforms under such both complex and 
interesting conditions configures as a serious and perilous topic for organizational leaders to manage.

So, following the reasoning in the above paragraph, we can start from the assumption that uncertainty 
frequently conducts to stress (Peters et al., 2017) and anxiety (Counsell et al., 2017; Tseng et al., 2018) 
due to the disruption of routines and lifestyles, which, on their very end, should lead to opportunities 
to consider and implement creative actions. Nonetheless, stress and anxiety felt on such contextual 
configurations may configure as psychosomatic symptoms clearly and growingly felt by people facing 
such situations, being these increasingly reported throughout the Covid-19 outbreak, generally in all 
geographical areas affected by the pandemic. However, a line of reasoning can also be done to advocate 
those times of uncertainty may also positively act as catalysts for creativity (Barbot & Reiter-Palmon, 
2019), based on the assumption that it is most certainly both welcome and needed in such unprecedented 
circumstances (Kaufman & Beghetto, 2013). Such an idea is based on the premise that uncertainty 
motivates the consideration, development, and exploration of creative actions and innovative tools and 
paths (Binnewies et al., 2008). In that sense, it can be argued that creative action usually entails chal-
lenging one’s old assumptions and trying new things, therefore, this construct can be conceived as a 
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process and a means to make sense of and cope with heterogeneity, uncertainty, and complexity (Barbot 
& Reiter-Palmon, 2019; Ford, 2000). Furthering this line of thinking, indeed the core assumption is 
that, in organizational and entrepreneurial contexts, uncertainty and its concurrent management may 
be conceived to be at the root of creative and innovative processes and their corresponding endeavors 
(Fong et al., 2018; Blauth et al., 2014).

In many countries, the Covid-19 pandemic produced impactful consequences both at a personal 
level, as well as in organizational structures, given that it resulted in a period of lockdown that impacted 
individuals’ lifestyles in the overall spectrum. Even though the majority of empirical research under 
this area focuses on the negative effects of lockdown measures, hence reporting negative consequences 
on people skills, experiences, and habitats under such circumstances, the work of Mercier et al. (2021) 
assumes both interesting and extremely relevant, as it focusses on one particular positive outcome that 
might have emerged from the Covid-19 induced lockdown. In specific, the authors empirically exam-
ined the positive effects such a delicate and complex context provoked into creativity. The breakthrough 
results reported on this work provide fruitful insights to ascertain the relevance of creativity as a core 
organizational asset in the complex business environment brought about by the widespread impacts of 
the Covid-19 pandemic, this way as well allowing an insightful reflection around what this pandemic 
allowed academics, practitioners, managers, leaders, and employees to learn in regards to organiza-
tional and individual creativity as a means to face stress and uncertainty at a global level. Nonetheless, 
it is important to clarify that by no means do the authors neglect the potential and commonly reported 
prejudicial effects of such contexts in the physical and mental health of many people, consequences to 
be widely observed, regardless of the period, socio-economic level of living conditions, geographical 
area, among other variables. Hence, and to this end, the above-mentioned work compared self-reported 
professional creativity (“Pro-C”, as already theoretically detailed in a previous point of this chapter) and 
everyday creativity (“Little-C”) at two different points in time, organized into a continuous spectrum: 
namely, before and during the lockdown. Designing and making use of a questionnaire-based study 
conducted on a French sample (N = 1266), the authors expected the research participants to report a 
natural tendency to report creative solutions and innovative action paths during lockdown (than before 
such a period), and such a pattern of attitudes and behaviors to be observed in both their professional 
and everyday spheres. The case was, nonetheless, that, regarding “Pro-C”, no significant variations and 
discrepancies were observed between the two temporal points in comparison; but in what concerns “little-
c”, the truth was that a significant increase has been reported to have happened during the lockdown 
period. Furthermore, the results provided by this work emerge as extremely relevant to such discussions 
because they suggest that participants disposing of lower levels of baseline creativity (this having been 
observed before lockdown) profited from the pandemic situation, such a conclusion to be derived if 
taken into comparison those individuals disposing of higher levels of initial baseline creativity. Hence, 
this work provides an enriching and useful basis to start theoretical discussions on the possible positive 
outcomes of uncertain and stressful contexts, such as the Covid-19 pandemics, into the organizational 
dynamics, this way boosting the debate into a more updated and refined analysis.

As we can see, the theoretical background of Mercier et al.’s (2021) work relates a set of concepts, 
articulating a multidisciplinary contribution to the empirical research and academic debate under the 
Organizational Creativity topic. Most of all, its roots rely on the investigation of psychosomatic responses 
to situations in which individuals face stress, anxiety, and uncertainty, and how such responses may then 
derive into organizational positive or negative impacts. In detail, it is possible to acknowledge that such 
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work provides an enriching investigation around uncertainty, anxiety, solitude, boredom, exhaustion, 
stress, coping mechanisms, frustration, self-reflection, and self-transformation.

Furthering such a line or reasoning, we can start by advocating that solitude, at least discussing it in 
theoretical terms, should present as a positive feeling in a given situation that then proves beneficial to 
develop creative and innovative solutions and action paths, given that it can particularly enable renewed 
perspectives around a myriad of fields in the daily life, these motivated by the freedom of spirit which 
turns possible to be experienced in such a context (Simonton, 2000). Apropos, Long & Averill (2003) 
advanced two ways in which solitude could enable increased levels of Creativity, namely: one by pro-
moting and energizing the individual’s imaginative involvement into a myriad of realities, this to say, by 
both enabling and leveraging people’s imagination, daydream, and wonder, creating alternative scenarios 
to the present reality (Barabasz, 1991). Although different, logically relating to this emerges the other 
possible way in which solitude could boost creative behaviors in such delicate contexts, based on the 
premise that solitude may be conceived as interestingly able to facilitate self-reflection and contemplation 
(Koch, 1994), which, at their very core, are key to the generation of alternative and refined perspectives 
on life, which later derive into the adoption of new-fangled attitudes and behaviors (Long & Averill, 
2003). Hence, it can be defended that solitude can positively nurture creativity via the adoption of differ-
ent, alternative, and complementary selves, this both via and resulting in a self-transformation process.

Furthermore, solitude has frequently and commonly been associated with boredom, both theoreti-
cally and empirically (Farmer & Sundberg, 1986; Galanaki, 2004), a fact that derives from the result-
ing deprivation of activities, experiences, and habits, foremost interpersonal interactions, that notably 
characterize situations of solitude and social isolation. This fact assumes relevant to the discussion in 
the present chapter, taking into consideration that such an uncertain, stressful, anxious, solitary, boring, 
and frustrating context has been broadly experienced throughout state-imposed lockdowns all around 
the globe in the current times, as a result of the governmental responses to the impacts derived from 
the Covid-19 pandemic (Brodeur et al., 2020). The key issue here is that not disregarding that empiri-
cal research and theoretical debates have commonly been associating boredom (just as solitude) with 
a series of negative outcomes (the work of Vodanovich, 2003 provides a fruitful review on the topic), 
recent research has also increasingly been confirming that boredom could derive into beneficial impacts 
to creativity (Mann & Cadman, 2014), thus conceiving creativity as a personal response to boredom in 
the sense that it develops alternative approaches to situations so that the individual or the organization 
can explore new ways to conduct and overcome boring tasks and/or rigid processes, via an attempt to 
make it more interesting, stimulating and/or engaging (Toohey, 2011). This way, it may be arguable 
that Creativity highlights into contexts marked by uncertainty, stress, anxiety, solitude, boredom, and 
frustration, if we defend that it consists, at its very essence, into “an alerting phenomenon” which calls 
our attention that “all is not well and something must be done” (Gaylin, 1979: 129).

As a corollary of such a discussion, it then turns defendable to postulate that, analogous to uncertainty, 
these contextual configurations so characteristic from the Covid-19 time and environment should favor 
creativity in both personal and professional spheres.

The Twofold Need For and Challenges Brought About by Creativity 
in the Organizational Environment, in the Covid-19 Era

The key problem to think about Creativity as an organizational response in terms of risk management 
approaches in times of crisis, such as the current one marked by the impacts of the Covid-19 pandemic, 
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resides in the fact that, whereas the pandemic has tested the agility, competitiveness, sustainability, and 
resilience of organizations, it as well has forced both academicals, practitioners, leaders, managers, 
and overall employees to design, develop and implement a deeper look at the assumptions underlying 
the conventional theoretical frameworks so far used to guide managerial decisions and organizational 
practices (George et al., 2020).

In this regard, a first twofold need for and challenge brought about by Creativity in the organizational 
environment, in the Covid-19 era, can be mentioned to be the revised scope and content of problem 
categorization, which then develops to also profoundly impact the design, implementation, and develop-
ment of risk management approaches. To base such an idea, we advocate that we have been assisting to 
a transversal, deep, and rapid disruption of the conventional problems employees, managers, academ-
ics, practitioners, scientists, and experts have been embedded in for decades, as their daily routines also 
profoundly alter in this accelerated and uncertain rhythm. As a consequence, it can be arguable that 
variations, even though subtle at the beginning, will occur not only on the frequency of problems that 
are addressed, but foremost on their type, scope, and geographical area. So, such differences will not 
only be observed on the problems that individuals choose to solve, but also (and more notably) on how 
these, on their hand, will affect the broader progress of the business atmosphere, of the organizational 
environment, and also of Science.

A second twofold need for and challenge brought about by Creativity in the organizational environ-
ment, in the Covid-19 era, can be mentioned to be the “forced” guideline to move from working in the 
workplace, to be working from home. Indeed, and alluding to George et al. (2020), it can be arguable 
that this has been the most notorious and significant organization design shock that the pandemic cre-
ated, given that such new working habits resulted in a clear rush to design ways to implement working 
conditions at home, whenever possible, and to rapidly adapt to remote collaboration and its inherent 
technological infrastructure, which often needed to be updated. This way, working habits have faced a 
clear and profound transformation, evolving from a conventional notion of remote work, so far understood 
as a mere benefit/feature of multinational firms and open-source communities, to later be understood as 
a daily-life habit, almost a sine qua non condition of the current pandemic times, due to the forced “all 
remote, all the time” moto.

Creativity, thus, emerged in such a scenario as a simultaneous need and solution. Nonetheless, the 
challenge was the core theoretical problem inherent to the concept of creativity, which can be assumed 
to nurture, be expressed, and materialize quicker and easier when via interpersonal contacts. Fostering 
this idea, it can be defendable that collaboration and communication drive innovation behavior, so, the 
jointness of such vectors roots at the core of the construct of creativity, at least when conceiving it in 
theoretical terms. Henceforth, a key problem could arise, because it can be discussible if creativity, both 
in its personal and collective origin and manifestation, may suffer as a consequence of the forced “work-
ing from home” practices, so, from the impacts of the Covid-19 outbreak. Hence, it would be reasonable 
to question if collaboration patterns would be hindered in such a scenario, which means if they could 
change in terms of co-producers of knowledge and agents of knowledge transfer. Nonetheless, a different 
line of thinking is also legitimate to be addressed, by which it is possible to argue that conformity pres-
sures that induce groupthink may be less prone to be generated and to prevail in virtual groups, which, 
on their hand, have been created as a result of this virtual “working from home” renewed practice. Not 
disregarding any of the mentioned ideas, the truth is that on the debates around this topic, it appears to 
be consensual that the current virtual work that emerged as a twofold need and consequence of the ef-
fects of the Covid-19 outbreak in organizational structures and working habits might indeed nudge the 
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individual habits and patterns of thinking, investigation, and experimentation, in the sense that the locus 
of brainstorm, research, and tentative alters from co-located offices to indeed fix into geographically 
distant colleagues, in a myriad of spatial locations. Even though the complexification of the analysis can 
proceed and go deeper, because even based on such consensual assumption, it is legitimate to question 
if, in such a complex, accelerated, stressful, and uncertain scenario the rapid iteration and prototyping, 
characteristic results from creativity, can be feasible online.

Hence, we can postulate that Creativity entails, at least theoretically, a meaningful and substantial 
effect on the resilience ability of organizations, employees, and entrepreneurs, given that it induces 
both personal and organizational/collective adaptability, hence, developing important impacts on the 
survival and sustainability potential of the organizations and their inherent business value chains; idea 
which results on the assumption that Creativity must be advanced and followed by Innovation so that 
organizations can indeed assume able to survive during the Covid 19 times (Dora, 2021).

The so-far possible synthesis of such a logic of argumentation allows to advocate for the need for 
constant debate, given that the antecedents of creativity in virtual teams and people working outside the 
conventional workplaces remain still fundamentally unexplored (Litchfield et al., 2015), such a situation 
due as well to the fact that Covid-19 outbreak has been categorized as an unprecedented global crisis, 
provoking widespread consequences in a myriad of daily-life scopes, regardless of the conventional na-
tional, cultural, social, and geographical boundaries. Indeed, as systematizing the insights provided in the 
above paragraph, is it is consensual in the extant literature that, so far, face to face interactions has been 
the prevailing approach to boost knowledge creation, sharing, and transfer, and also to leverage creativity 
and innovation levels in organizational structures, hence defending that such approach entails a positive 
role in the generation, implementation, and enhancement of group-level creativity, according to George 
et al. (2020) another fact not to be overlooked also consists on the idea that it remains unclear if and 
how can it indeed be replicated or bettered in the current online contexts, structures, tools, and practices.

At the same time, the growing concerns on the virtualization of work cannot be neglected, and are 
compelling organizations to growingly look for hybrid solutions so that they can articulate a joint dy-
namic between virtual and present work (in-home, in the workplace). As a specific example, and perhaps 
the most frequent concern of both organizational managers and employees in what concerns this issue, 
refers to how can organizations onboard their new members, because it can for sure be questioned how 
teams can be structured from the ground, specifically from a variety of members who may have never 
met in personal terms and the physical world.

Not only is the question of collaboration assuming relevance in this scenario, but also the one refer-
ring to technology. Indeed, and furthering the insights already mentioned in the previous paragraphs, it 
is as well interesting to debate around the joint action between creativity, innovation, and collaboration 
networks, specifically if those may be boosted or hindered by the virtualization dynamics forced by the 
Covid-19 impacts, due to the “working from home” guidelines as a response to reorganize organizational 
structures and its correspondent working habits. Therefore, this line of reasoning hypothesizes if the 
network structure will profoundly and decisively change with such a forced need for virtualization, or, on 
the contrary, if the growing dynamics of experimenting with technology components will become more 
(or less) radical, or even if both options will coexist, and if so, in which combination. The rationale for 
these questions (which indeed consist of avenues for future research, together with the topics addressed 
in the previous paragraphs) roots on the core premise which postulates that, in this new, uncertain, 
complex, delicate, and stressful context, indeed social interactions are rapidly, constantly and deeply 
being reshaped, and, on the other hand, if innovation is established and predicted to emerge, develop 
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and capitalize on mutual knowledge among employees articulated via a collaboration dynamics, oc-
cupying various and different structural roles and positions within a network of experts and scientists 
experimenting different theoretical and analytical approaches, as well as process tools and technology 
components (Schillebeeckx et al., 2019), then organizations will be challenged with the opportunity to 
conceive, develop and implement renewed patterns of knowledge creation and sharing, creativity, in-
novation, teamwork, and collaboration.

The pandemic has also speeded the adoption of virtual solutions, digital technologies, and cloud 
applications to leverage the delivery of core businesses, in face of the twofold challenges and opportu-
nities brought about by Covid-19, which hindered the survival potential and sustainability of business 
value-added chains of many organizations. This way, George et al. (2020) advocate towards an industry 
disruption, which will result in the emergence of updated network infrastructures, new technologies, and 
refined business models as a consequence of the pandemics in which regards to Creativity, Adaption, 
Agility, and Innovation in the organizational context. The problem, nonetheless, resides in the fact that 
the dominant theoretical and empirical approach to Creativity and Innovation is in the extant academic 
research and organizational management. This emphasized the physical infrastructure required for creative 
efforts to be materialized into innovative outcomes as the dominant analytical rational and theoretical 
model for over a century. Nonetheless, the issue nowadays resides in the fact that the vast majority of 
the innovation infrastructure cannot yet be virtualized, which then hinders the efficiency potential of the 
business value-chain of many organizations in the current pandemic scenario. Therefore, it turns clear 
that this pandemic has been raising questions on the discovery pattern, the experimentation process, and 
how innovation infrastructure, including labs, buildings, and social ecosystems, might change (George 
et al., 2020). So, at its very core, the pandemics have given momentum to the thoughtful debate around 
the conduct of Science. Hence, furthering this line of thinking, in the current Covid-19 scenario it turns 
acceptable to debate if this pandemic will result in a need to rapidly and profoundly alert academics, 
practitioners, managers, leaders, employees, scientists, and experts to redesign how knowledge is created, 
developed, transferred, and shared, so also, how experiments are designed, conducted, and evaluated. 
This to say, as a corollary, it is increasingly discussible if the Covid-19 impacts will push the frontiers 
of science, namely, if certain scientific or innovation domains will have the potential to assume as more 
relevant or urgent due to contextual configurations, for example, due to flows of investment capital and 
managerial attention, which indeed, on their hand, mark the environmental configuration that resulted 
from this pandemic impacts.

Relating with the insights exposed in the above-mentioned paragraph, we can call out for a third 
twofold need for and challenge brought about by Creativity in the organizational environment, in the 
Covid-19 era. This refers to the dilemma concerning the digitalization and correspondent modulariza-
tion of work, which may hinder the enhancement of collaborative patterns of action, cooperative ap-
proaches, and teamwork outcomes. In this regard, it has been increasingly questioned if the need for 
the modularization of work, brought about by the rapid, increasing, and somewhat forced triumph of 
the electronic interaction, will result in boosting or hindering the conventional dynamics of face-to-face 
interaction and work coordination. Two reasonable lines of thinking are being developed in this regard, 
one defending that face-to-face interaction and work coordination indeed come to be vital in such context; 
nonetheless, a distinct one argues that asynchronous tacit coordination configures as a potentially viable 
alternative (Srikanth & Puranam, 2014). Moreover, it can as well be defendable that perhaps a more 
efficient alternative perspective entails a combination of both approaches, based on the idea that such a 
joint method will allow the accelerated and complex interdependent work – so characteristic from the 
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business environment brought about by the Covid-19 impacts – would, thus, be able to be executed in 
a distributed context, relying on both coordination and observation as management core vectors, being 
that coordination would root not on direct virtual contact, such as on video calls (“seeing the face”), 
but instead, it would be based on mutual and constant observation of work (“seeing the work”) via a 
consensually defined set of systemic procedures to ensure compatibility.

Related to this, another relevant point to discuss arises – monitoring performance, team spirit, and 
individual agents’ motivation and overall feeling of well-being in the workplace and the job function. 
Indeed, the rationale to such a debate consists of the problem that, if monitoring is expensive, from this 
assumption it could derive the argument that basic organization design principles will, subsequently, tend 
to an essential move and transformation from behavioral to outcome-based control (Puranam, 2018). The 
key conclusion from such an idea postulates that the digitalization of work may make the latter solution 
(“outcome-based control”) both more likely to happen and feasible, henceforth providing, beneficial 
consequences, allowing workers to be evaluated on results, rather than behaviors. Nonetheless, a critical 
alert needs to be addressed given that, at the same time, a reasonable line of thinking may be defended 
to advocate that such digital technologies can enable intrusive surveillance.

Finally, a fourth twofold need for and challenge brought about by Creativity in the organizational 
environment, in the Covid-19 era, can be mentioned to be the unequal distributional consequences of In-
novation which results from the creative boost this context enhances. The core vector to discuss concerning 
this postulates that this pandemic has amplified and intensified the dilemma between the beneficial effects 
of the increased and improved digital access (which is defendable to beneficially impact the well-being 
and life-quality standards to enhance people life chances), and the potentially harmful effects on equity, 
regional development, social cohesion, and inclusion. Furthering such an idea, it can be debatable that 
the consequences of Covid-19 have sharply impacted the self-awareness in what concerns the partial-
ity, heterogeneity, and inequity patterns of Creativity inducement and Innovation outcomes, through 
its disproportional influence on individuals, geographical scopes, and disenfranchised communities, as 
to say that time is needed (and with it, also future and deeper research on the topic) aimed at studying 
the distributional consequences of creativity and innovation, as well as how these then result into the 
adoption of new technologies, based on the premise that, as we examine the effects of the pandemic, it 
starts to be clear that not everyone, every location, every community, and every organization benefits in 
equal levels and standards from the twofold challenges and opportunities brought about by Creativity 
and Innovation (George et al., 2020).

So, the corollary of such discussion culminates on the argument that technology tools and network 
infrastructures, as well as team structures and dynamics, namely the implications of the widespread of 
technologies and the virtualization of work on a dynamic of collaboration, teamwork, and creativity of 
all organizational individual agents, will assume gradually important in what concerns to Organizational 
Creativity and Innovation research (George et al., 2020).

SOLUTIONS AND RECOMMENDATIONS

Even though this work configures as an interesting starting point to boost discussions on the topic, it 
as well presents limitations. It is based on theoretical work, resulting from literature review, therefore, 
the theoretical insights hereby postulated shall be faced with and assessed by empirical testing, to prove 
their relevance and robustness as analytical lines of thinking. Hence, the contributes provided in this 
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chapter shall be furthered, developed to be inserted into empirical and operational models, so that the 
impacts of creativity on organizational performance can be more sharply, incisively, broadly, and rigor-
ously examined.

Expanding the above mentioned, it then turns clear that more empirical research shall follow, review-
ing and furthering the present work, taking into consideration that the contextual situation which gave 
it its reason, motivation, and problematics (Covid-19 pandemic) prevails in time, given that solutions 
are not yet being provided and society is not yet capitalizing on its potential, indeed only mechanisms 
to control public health and to implement safety measures are mainly being actioned nowadays. So, as 
the problem keeps existing through time, more research is needed to fully understand it and to better 
both design strategies, policies, and tools to manage and to overcome it in the present, but studies are 
also needed to fully understand it so that the future can be best anticipated and analogous challenges 
overcome with potentially higher success rates.

FUTURE RESEARCH DIRECTIONS

The Covid-19 pandemic brought new ways of structuring organizations, doing business, managing 
teams, setting human resources policies and practices, balancing both personal and professional life, 
etc., according to which the challenge has been set forward so that organizations redefine the structures, 
processes, and tools how they operate to generate, implement, develop and sustain secure, successful and 
rewarding careers. The critical issue is that the Covid-19 crisis configured as a disruption to society, a 
new and ongoing situation with an unknown period, therefore, high levels of uncertainty are associated 
with such a context, which result in risk management approaches increasingly difficult to design and 
implement. Hence, such a scenario turns it difficult to try to foresee, anticipate and plan strategies for 
the present and the future.

Following the line of Ratten (2020), this represents both an opportunity and a challenge to the society, 
both in personal agents and their daily-life habits, both to the business environment and to the organiza-
tional value chains and teams, and the responsible approach and the corresponding success will indeed 
depend on how businesses address and respond to such challenges (Alon et al., 2020). Such a context 
emerged as a clear result of the widespread impacts of Covid-19, a pandemic that brought unparalleled 
challenges all over the world, regardless of conventional time and geographical frontiers. Such a delicate 
and complex context resulted in the organizational need to timely review and update the pre-designed 
crisis management plans (Mikusová & Horváthová, 2019), hence aiming at updating and sustaining busi-
ness value chains, by creating refined work conditions to protect workers within an unforeseen situation.

In such a scenario, it can be defendable that a possible solution can root on the increasing need 
for cooperation particularly in terms of creating, developing, and sharing knowledge (Kirk & Rifkin, 
2020). Creativity, hence, assumes as a critical vector to analyze to generate innovative tools, processes, 
and approaches to overcome the challenges and capitalize on the opportunities that current and future 
organizations face in such an environment. In conclusion, the present chapter provides a more inclusive 
and integrative framework to understand the relevance of creativity as a core organizational asset, so 
that business value chains can remain competitive in the current pandemic times, acknowledging that 
it offers fruitful insights which enable the deeper theoretical understanding, in terms of the business, 
organizational, and entrepreneurship literature, of the micro, macro, and meso environmental effects 
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deriving from the Covid-19 crisis, fact that highlights as relevant taken into consideration that, in the 
present times, the effects of Covid-19 on entrepreneurship remain largely unexplored.

Another important aspect to expose evidence that the current research around creativity and innova-
tion theory (foremost in what concerns their expression and management at the organizational level) 
largely ignores the role of the inherent individual idiosyncrasies, from which it highlights the creative 
self-efficacy (the work of Shao et al., 2019 constitutes, nonetheless, a notable exception to this tendency). 
Also, research (wrongly) tends to be parsimonious on the analysis, given that it frequently ignores and 
marginalizes the potential impact of the organizational context as an important vector impacting the or-
ganizational actor’s propensity towards creative and innovative patterns of action (Radomska & Wołczek, 
2020; Shao et al., 2019). Developing this line of reasoning, acknowledging the benefits of creative self-
efficacy infers that managers shall configure as active, dynamic, exemplary, and reliable agents/models to 
provide their subordinates with key experiences and examples in which teams (as a collective structure) 
and employees (as individual agents) can generate, develop and implement creative ideas under uncertain 
conditions (Tierney & Farmer, 2002). Future research shall dedicate to investigating this issue. Provid-
ing employees with positive feedback about their creative behaviors, and also rewarding such efforts, 
may assume a positive attitude from the management team to improve the employees’ self-confidence 
in their creative abilities, hence later boosting the expression and materialization of such skill. To help 
them in this process, the potential positive effects of creativity training sessions can be defendable as a 
useful approach to advance the employees’ creative self-efficacy.

It shall be stressed that future research shall be furthered to design and implement instruments and 
analytical models which prove able to robustly assess the adherence and correspondent impact of stringency 
measures, governmental political configurations, social and historical background, and cultural dimensions 
into the possible positive contextual motivators of creativity and innovation so that we can have increas-
ing insight on these relationships, which turns able the rigorous investigation of cross-cultural samples. 
This would configure an interesting line of research, based on the argument that the current empirical 
evidence has been reporting data which suggests that national creativity and innovation parameters are 
interdependent, indeed interconnected with the reported perceptions of overall subjective well-being at 
the country level (Kapoor & Kaufman, 2020). To be more specific on such an idea, empirical research 
on this issue is frequently evidencing that Eastern countries are more prone to report lower levels on 
what concerns overall creativity, compared to the ones scored by Western nations (Xie & Paik, 2019). 
The rationale to explain such discrepancies roots in the different perceptions towards innovative and 
creative outputs, climaxing into the assumption that these vary cross-culturally. Research has proven 
that the mentioned discrepancies may find their fundament on the different configurations of Hofstede’s 
cultural dimensions (Hofstede, 1984), as the work of Morris & Leung (2010) reports, advocating that, 
for example, Western countries value novelty, whereas Eastern ones emphasize usefulness.

Also noteworthy to highlight, subsequent research on the Organizational Creativity topic can also 
compare global creativity and innovation indices in a temporal spectrum, this to say, in the years before 
and after the outbreak of the Covid-19 pandemic, which would configure an interesting line of empirical 
research given that it would allow exploring temporal changes in these outcomes.

As well, it shall be considered, into future research avenues, that the reported “Four C” Model to 
understand creativity and its manifestations, both in a personal as well as at the individual level, presents 
a good starting point to develop research on the topic, nonetheless, further revisions and updates to it are 
welcome. Specifically, by this idea, we convey that such an analytical and conceptual model, by focus-
ing too closely and intently on the traditional (“Little-C”, “Big-C”) distinctions of Creativity, offers the 
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dual risk of, on the one hand, overlooking – or even neglecting – the creative potential of children; and 
on the other hand, of minimizing professional-level creative productions of expert creators, given that 
it focusses mainly on the two extremes of the creativity spectrum.

Another crucial vector to emphasize in this section refers to the critical gap in the existing literature 
on the Organizational Creativity topic, which involves the lack of application of Paradox Theory to 
the existing theoretical debates and empirical models (Pinto, 2019). Such a limitation also occurs in 
this chapter, and it is vital to be highlighted taking into consideration that the Paradox Theory assumes 
particularly suited to investigate creativity because it allows incorporating the impacts of vectors deriv-
ing from both the role of individual differences (such as creative self-efficacy) and from the role of the 
organizational context (such as high uncertainty) into the theoretical and empirical research models.

To better understand this logic, we need to consider two basic premises: at first, we need to acknowl-
edge that creating, constructing, and developing creative ideas intrinsically involves both divergent and 
convergent thinking (Miron-Spektor & Erez, 2017); simultaneously, we need to ponder that both cognitive 
flexibility and persistence are imbedded into creative thinking paths and innovative practical solutions 
(Nijstad et al., 2010). Based on this, it is possible to prove the relevance of the Paradox Theory to such 
debates, given that it rigorously analyses the inherent contradictions and inconsistencies derived from 
competing demands, such as (and namely) those experienced when indeed engaging in creative tasks.

CONCLUSION

Research around the topic of creativity and innovation at the organizational level is becoming more 
prolific, subsequently assuming as a growing field that has evolved beyond fundamental categorizations 
and basic initial models. If progress in scientific research on this topic has been achieved over time, often 
interconnecting several research domains via a multidisciplinary investigation approach, aimed at reach-
ing a broad and rigorous analysis, it can as well not be neglected that it is nowadays vital to dispose of a 
specific understanding and classification of what it means to be creative, following the alerts addressed 
by Kaufman & Beghetto (2009).

The thematic analysis from the literature in which this chapter has been based has provided useful 
insights so that debates can follow and be developed into more rigorous levels of analysis, hence able 
to cover the four main inter-related twofold opportunities and challenges that contexts of crisis bring to 
organizations (from which it stands out, as a practical example, the effects brought about by the Covid-19 
pandemic), including namely (i) cost and finance-related challenges, (ii) disruption of activities, (iii) 
workforce subsistence, and (iv) existential difficulties.

The present chapter advocates that argue that the “Four C” Model to classify the different types of 
creativity and manifestations assume relevant to investigate the expression of this skill both in a per-
sonal as well as in a professional level, given that it turns possible to consider personal interests, wishes, 
demands, aspirations, experiences, and pursuits, interconnected with creative ability, all this via a joint 
vector developed and operationalized at an appropriate level of specificity. Furthering this line, such a 
model assumes as a virtuous starting point to understand the issue under investigation, as it presents a 
framework in which previous theories, conceptual constructs, and core notions on knowledge, creativity, 
and innovation can be situated, connected, developed, implemented, and reviewed. Equally noteworthy 
to mention regarding this, is the fact that such a conceptual model for Creativity assumes as well relevant 
because it highlights aspects of creativity that require further clarification and investigation.
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The argumentation exposed all along with this chapter provides fruitful insights which postulate that 
contexts of crisis – such as the current one, derived from the global impacts of the Covid-19 pandemic, 
which crosses demographic, geographic, and organizational boundaries – can enhance and facilitate 
people’s efforts toward creativity and innovation under certain conditions, this being observed both in 
personal as well as in professional terms. Hence, contexts of stress, uncertainty, anxiety, solitude, bore-
dom, doubt, and frustration for sure impel to negative outcomes on mental and physical health, neverthe-
less, it can also be advocated that beneficial effects may derive from such contexts, which can boost the 
search for creative and innovative approaches and outcomes to the problems faced on such scenarios. 
Specifically, by the argumentation exposed all along with this chapter it has been possible to advocate 
that employees may generally perceive work uncertainty brought by the pandemic as a motor to lever-
age their creativity so that they can start envisaging renewed and innovative approaches to the twofold 
challenges and opportunities such a context of stress, anxiety, uncertainty and solitude brought about.

By expansion of this argument, interconnecting the personal and the organizational level, the argu-
mentation on this chapter defended that organizational creativity and innovation can be facilitated and 
positively boosted in such times of global crisis, indeed as a response strategy to such a scenario, im-
printing the organization to develop higher levels of resilience and to address a more efficient response 
in order not only to manage risk and to overcome the challenge but foremost to capitalize on the op-
portunities brought about by such contexts. This consists, then, of the additional value provided by the 
present chapter, given that it provides a useful framework of recommendations to help organizations to 
enhance both their resilience, sustainability, and responsiveness in the context of the Covid-19 crisis, 
focusing on creativity as a core organizational asset, which is the same as to say, focusing on people as 
the organizational core asset to design, develop, improve and sustain the business added-value chain, and, 
subsequently and inherently, the organizational competitive advantage. These recommendations namely 
include collaboration, openness, durability, leading by example, and constant learning; attitudes and 
behaviors to be taken directly by the part of the management team, being the leaders and the managers 
the role models and motors of the subsequent employees’ actions, which we can defend that will, then, 
derive as a spill-over effect of the above-mentioned ones.

The fundament to this argumentation basis on the very core concept of leadership, if we acknowledge 
that it essentially corresponds to the process of engaging with others aiming to set and achieve shared 
goals, which, logically, assumes indispensable in organizations, moreover in times of crisis such as 
the current ones we face due to the widespread global impacts of Covid-19 (Hayes & Wooten, 2010). 
Covid-19 has proven that risk management organizational strategies, policies, practices, and tools both 
require and result in consensual, concerted, coordinated, and mutual responses amidst uncertainty, 
transformation, acceleration, anxiety, and stress by a myriad of different teams that can cross multiple 
functions, scopes, roles, and localizations. Continuing such a logic of reasoning, it can be defendable 
that effective teamwork both roots and results on accurate, open, honest, timely, constant, dynamic, and 
problem-solving communications, which shall inherently and simultaneously convey and root on shared 
goals, shared knowledge, transparency, genuine care, and mutual respect — requirements which call out 
for the absolute need of relational coordination to both design and implement efficient risk management 
strategies to such global crisis contexts.

Following the line of Nembhard et al. (2020), which corresponds to the above argumentation, we 
can also conclude that this chapter encourages organizational managers and leaders to implement and 
perform seven actions, as their core business and management approach to boost personal and organi-
zational creativity, aiming at improving the overall organizational performance so that beneficial ef-
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fects can derive to improve the organizational resilience, sustainability, and risk management approach. 
Namely, this chapter highpoints 1) managing people as the center of the business environment and the 
organizational structure, 2) managing operations via creative paths of action and innovative solutions, 3) 
base interpersonal interactions in open, direct, fair, constant, and honest communication flows, 4) design 
and adopt learning rather than a performance mindset, 5) adhere to teamwork, progressive learning and 
knowledge sharing as the vital ways of working, 6) embrace clear, humble, coherent and transformative 
leadership, and 7) create outside partnerships which are transversal to a myriad of market scopes and 
geographical locations.

The problem here grounds on the fact that addressing such problems requires a systems’ thinking 
mindset, able to conceive the scenario as a virtuous twofold challenge and opportunity, hence, imprint-
ing a holistic perspective on the analysis. This perspective would be the most efficient one to address 
creativity at the organizational level because it would prove beneficial to recognize the importance of 
both internal and external operations, this way highlighting problems and analyzing strategies, structures, 
processes, policies, tools, and practices, subsequently having a great foundation allowing the creation and 
development of teams that foster internally and externally to create, share, transfer and expand knowl-
edge sources to develop ideas, boosting personal and organizational creativity aimed at improving the 
innovation levels in the organization. Critical for such creativity is organizational support for the quick 
implementation of iterative changes to respond to new problems that may arise, and which may indeed 
trump planned strategy. Hence, organizations shall direct efforts to design and adopt a learning mindset, 
proven to be the most efficient one to boost personal and collective creativity, given that it explores new 
ideas and practices, hence relieving, overcoming, and mining the pressure created by the unproductive 
performance, setting employees free from such constraints so that they can have the right resources to 
offer creative ideas and innovative courses of action, this to say, to think, to hypothesize, to brainstorm 
with different agents and to experiment, to generate, develop, implement and evaluate updated, new-
flanged and effective solutions. On the contrary, a performance mindset strictly follows and optimizes 
established practices, via pre-designed tools to achieve prior and often rigid strategies and goals, which 
hinders the room for creativity to bloom.

Nonetheless, an alert shall be done in regards to the just exposed, stressing that this idea is possible 
to be defended at least in theoretical terms, thus, of course, the logic of reasoning advocated in this work 
needs to be empirically tested and validated.
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ABSTRACT

A Gibbs-Duhem relationship in economics, Slutsky conditions, and the relationship proposed by margin-
alist theory between exchange value and value in use was found from a phenomenological description 
and tested considering the macroeconomic equations. To simplify the calculations, it was considered that 
the economic systems are in equilibrium to make an analogy with the thermodynamics of equilibrium. 
In addition, fundamental considerations were made, such as considering that a consumer’s wealth or 
a small country is constant for the existence of a measurable (quantifiable) utility function. However, 
according to the discussion, it could be seen that W. Saslow’s theory must be developed in the field of 
non-equilibrium thermodynamics, which is why the economy is not a system that is in equilibrium, but 
rather, on the contrary, the economy is a dynamic system.

INTRODUCTION

There are many analogies between economic and physical systems in economics; in particular, Ther-
modynamics has implications. These analogies are similar to each other, especially in how they deal 
with the concept of entropy. The idea of applying the way of thinking of thermodynamics to economics 
is not new, in fact, in the thought of Karl Marx. For Marxist thought, energy is a fluid, just like money 
is (Baierlein, 2001).

Bejan et al. (2020) shows that the sudden end of economic expansion (movement, wealth) emerges 
as a natural, physical feature of the spreading movement, which has access to power (money), freedom 
to morph, and power storage (savings) for future movement on even greater areas. The movement is 
driven by power generation, which is interspaced with power savings on the same area. The theory is 
constructed systematically from the physical basis of economics concepts (money, savings, time, and 
bubbles) to a physics model that accounts for the time-dependent spreading of movement on an area. 
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Previous study has shown that physics accounts for the proportionality between the annual wealth (GDP) 
of a population and the annual consumption of fuel to generate power for that population. The present 
theory extends this view to the more realistic situation where every movement in society (wealth and 
fuel consumption) is time dependent.

Jakimowicz (2020) shows that non-extensive cross-entropy econometrics is a valuable complement 
to traditional econometrics as it explains phenomena based on power-law probability distribution and 
enables econometric model estimation for non-ergodic ill-behaved (troublesome) inverse problems. 
Furthermore, the entropy economics has accelerated the emergence of modern econophysics and com-
plexity economics. These new directions of research have led to many interesting discoveries that usu-
ally contradict the claims of conventional economics. Econophysics has questioned the efficient market 
hypothesis, while complexity economics has shown that markets and economies function best near the 
edge of chaos. Quantum economics has already appeared on the horizon, which recognizes money as a 
fundamental measurement device in the economy. The development of these sciences may indicate the 
need to reformulate all mainstream economics from its foundations.

A research Rashkovskiy (2021) consider the thermodynamic approach to the description of economic 
systems and processes. The first and second laws of thermodynamics as applied to economic systems are 
derived and analyzed. It is shown that there is a deep analogy between the parameters of thermodynamic 
and economic systems (markets); in particular, each thermodynamic parameter can be associated with 
a certain economic parameter or indicator. The economic meaning of such primordial thermodynamic 
concepts as pressure, volume, internal energy, heat, etc. has been established. The thermostatistics of 
the market is considered. It is shown that, as in conventional thermostatistics, many market parameters, 
such as price of goods, quantity of goods, etc., as well as their fluctuations can be calculated formally 
using the partition function of an economic system.

In this Tsirlin & Gagarina (2020), we consider optimal trading processes in economic systems. The 
analysis is based on accounting for irreversibility factors using the wealth function concept. The exis-
tence of the welfare function is proved, the concept of capital dissipation is introduced as a measure of 
the irreversibility of processes in the microeconomic system, and the economic balances are recorded, 
including capital dissipation. Problems in the form of kinetic equations leading to given conditions of 
minimal dissipation are considered.

Many consider that this case corresponds to a way of thinking of dialectical materialism. Historically, 
the development of thermodynamics originated due to the industrial revolution. The Nobel Prize winner 
in economics Samuelson suggested that economics and thermodynamics had much in common (Bedi 
et al., 2007), but his research was not as deep as Roegen Georgescu, who made a detailed study of one 
of the main variables of state of thermodynamics: Entropy (Bryant, 1982).

In 1998, Wayne Saslow, professor at Texas A&M University, proposed an analogy between thermo-
dynamics and economics; specifically, his theoretical development was based on the Consumer Theory 
(Bryant, 2007). This analogy raises a phenomenological description of thermodynamic and economic 
systems. It is mainly based on the assumption that an economic system is in equilibrium; it also shows 
how some state variables of Thermodynamics have their respective analogs in Economics(Chakrabarti 
et al., 2006).

There are two ways of working in Thermodynamics and the first is finding the Internal Energy func-
tion of a thermodynamic system, the second is finding the Entropy function of the system. However, 
obtaining a function Internal energy or entropy theoretically is impossible, except that basic assump-
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tions are made to obtain a function. Still, in reality, these functions can be experimentally obtained for 
a thermodynamic system (Chamizo & Novales Cinca, 2015).

From this point of view, W. Saslow seeks to describe an economic system based on a function by 
analogy with Internal Energy; the problem, the analogy proposed by Saslow, is that it does not clearly 
define a temperature and entropy for an economic system. However, those who take the path of looking 
for a Thermodynamic formulation by entropy find that its analog in economics is the Production Func-
tion using the analogy between the Second Law of Thermodynamics and the Second Law of Economics. 
However, the temperature in economics still is not a very clear concept (Cooter & Ulen, 1988; De León 
Arias, 2010). It should be noted that the basic hypotheses of W. Saslow’s theory of the analogy between 
thermodynamics and economics are:

1.  An economic system in equilibrium. In practice, we know that economic systems are neither iso-
lated nor in equilibrium but are dynamic systems.

2.  The existence of a Utility Function (the analog to Internal Energy)
3.  Parameters are Measurable.
4.  The wealth of a consumer or small country is constant.

The aim of this paper is to simplify the calculations, it was considered that the economic systems are 
in equilibrium to make an analogy with the Thermodynamics of equilibrium.

THEORETICAL FOUNDATION

Economic Analogies

Examples of economic systems of interest are an individual consumer or a small country, each incor-
porated into a large economic system. Assume an individual consumer. A fundamental assumption in 
economics is that the consumer uses a utility function U to choose to buy one good. We will assume that 
U is given in a convenient set of units, such as 200 suns, and we also assume that U is also measurable. 
Utility in economics is a psychological concept; it does not have a numerically measurable value. This 
tells us the (subjective) satisfaction that was owning an object produces. We begin by discussing certain 
fundamental relationships in economics(Erlichson, 1984).
We first consider the measurability of the economic quantity known as wealth W.

W = 𝜆.M + p.N(Economy) (1)

Where λ and M represent the value and amount of money, p and N represent the vectors of prices and 
numbers of goods. Wealth is not only the material part, that is, the amount of goods that an individual 
can possess, but it can also be the monetary part, for example, M represents the amount of money that 
the individual can have in the bank and λ represents how much your money increases. W is conserved 
in a transaction; since it is the total energy E of a thermodynamic system, it is tempting to consider them 
as analogs. From the point of view of maximization, a natural analogy is between –E and W(Felder & 
Felder, 2015). Economists assume that the value of currencies and goods of an individual consumer is 
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adding by the value of U that typically exceeds W. The excess is known as surplus, for which we intro-
duce the notation Ψ.

Ψ = U – W(Economy) (2)

In a primitive or very scarce economy, there is no surplus, so Ψ = 0. In this case, all people perform 
the same economic function in the same efficiency, and there is no benefit of specialization and trade. 
The surplus Ψ cannot be negative; for typical economic systems Ψ <0.
The Helmholtz free energy of a system with N identical particles is defined as:

F = -P.V + 𝜇.N(Thermodynamics) (3)

Where P is the pressure, V is the volume and is the chemical potential µ of the particles. The quan-
tity in thermodynamics analogous to the price p is the chemical potentialµ. To have a clear idea, the 
chemical potential is understood as a tendency to diffusion(Greiner & Müller, 2010). Let us consider a 
country that produces a certain good, and if the price of that good in the world market is higher than the 
sale price in that country, the usual tendency is for the country to export that good. Therefore there is 
a process of diffusion of country goods abroad. On the contrary, if the price of the same good is lower 
abroad than in the country itself, there is a process of diffusion of said good to the country’s interior 
(Georgescu-Roegen, 1971).
Energy E is related to F in terms of temperature T and entropy S.

T.S = E – F(Thermodynamics) (4)

A comparison of equations (2) and (4) suggests another analogy, that Ψ and TS. Because the surplus 
is zero for an undeveloped economy, we attempt the common language of economic temperature T with 
economic development.

Thermodynamics, Entropy, and Balance

Thermodynamics operates with the transformation of heat into mechanical work and dates from the work 
of Carnot (1824), who established the principle of limiting the quantity of work from the heat under given 
conditions. The reasoning by which Carnot established his principle is one of the most extraordinary 
triumphs of the deductive method (Mankiw, 2014).

Carnot’s thought is the basis of the Second Law of Thermodynamics. It is extraordinary that it was 
established long before the experimental studies of James Joule (1845), who established the First Law 
of Thermodynamics, that heat is a form of energy.

According to James Joule, a system with a fixed number of particles can change its energy in two ways. 
Heat δQ can enter the system or Work δW that the system can do. Conservation of energy is written as:

dE = 𝛿Q + 𝛿W (5)
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From Carnot’s studies, we can show that in equilibrium δQ = TdS, where T is the temperature and 
the entropy S is a function of the system’s state. Besides the work done on the system of δW =-PdV, the 
conservation of energy takes the form (McCauley, 2009):

dE = TdS + PdV (6)

Although the energy of a thermodynamic system is uniquely defined, its contained heat (the integral of 
δQ) and its contained work (the integral of –PdV) are not so (Pindyck et al., 2013). A system can go from 
one energy state to another through an infinite number of processes where the contributions of work and 
heat differ [8]. Finally, if the particles can enter or leave the system by an amount dN, there is an energy 
change µdN. The fundamental relationship of thermodynamics combines these energy changes to give:

dE = TdS + PdV + 𝜇dN (7)

Consider two identical gas chambers at the same temperature, pressure, and chemical potential. 
In the connection of the chambers, the energy E, the volume V, and the number of particles N of the 
combined system will be the sum of the energies, volumes, and number of particles N of the combined 
system of particles for the individual systems. Such variables are called extensive. The entropy S is also 
an extensive variable. On the other hand, the temperature T, the pressure P, and the chemical potential 
of the combined system do not change. Such variables are called intensive. Another way to write equa-
tion (7) is to consider energy as an extensive variable and a function of the three variables S, V, and 
N(Rogers & Rempe, 2012):

E = E(S, V, N) (8)

Knowledge of E (S, V, N) characterizes the thermodynamic state of the system. For this reason, E 
(S, V, N) is called the system state function. Since changes in energy E are characterized by changes in 
S, V, and N, we have from equation (8)
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A comparison of equations (7) and (9) leads to the identification:

T E
S

P E
V

E
NV N S N S V

� �
�
�

�
�
� � �

�
�

�
�
� � �

�
�

�
�
�

�
�

�
�

�
�
�

, , ,

; ;  (10)

Maxwell’s relations are a consequence of the fact that the crisscrossing wineskin of the derivatives 
of E (S, V, N) does not matter. Then, from equations (8) and (10), we have

�
� �

�
� �

�
�

�
�

2 2E
S V

E
V S

or P
S

T
VV N S N

� �
�
�

�
�
� � �

�
�

�
�
�

, ,

 

 EBSCOhost - printed on 2/9/2023 12:33 AM via . All use subject to https://www.ebsco.com/terms-of-use



71

Thermodynamics and Economics Analogies
 

�
� �

�
� �

��
�

�
�

2 2E
S V

E
V S

or
S

T
VV N S V

� �
�
�

�
�
� � �

�
�

�
�
�

, ,

 

�
� �

�
� �

�
�

�
�

2 2E
N V

E
V S

or P
N

T
VS V S N

� �
�
�

�
�
� � �

�
�

�
�
�

, ,

 (11)

These relationships guarantee that the integrals over dE in S, V, and N are independent paths.
Because energy is an extensive quantity, it satisfies:

E(𝛼S, 𝛼V, 𝛼N) = 𝛼E(S, V, N) (12)

For a parameter α> 0. Scaling the extensive quantities S, V and N scale the extensive quantity E, which 
depends on S, V, and N [05]. Observe that T, P, and µ are not changed because this scaling corresponds 
to systems that are in great times α. Differentiating the left-hand part of the equation (12) concerning α, 
and then using equations (12) and (10) gives.
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Differentiating the right-hand part of the equation (12)

dE S V N
d

E S V N
� � �

�
, ,

, ,� �
� � �  (14)

Equating equations (13) and (14) we obtain the fundamental relation:

E(S, V, N) = TS – PV + 𝜇N (15)

Subtracting equation (9) from the differential of equation (15) gives the Gibbs-Duhem relationship 
[5, 11, 21]

0 = Sdt – VdP + Nd𝜇 (16)

The variation of the chemical potential is not independent of the variations of temperature and pressure, 
but the variation of anyone can be calculated as a function of the variations of the other two (Richmond 
et al., 2013). The Gibbs-Duhem relationship presents the relationship between the intensive parameters 
in the differential form (Riley et al., 1999). For some purposes, the set (T, V, N) instead of (S, V, N) is 
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a more natural set of variables. In this case, the appropriate thermodynamic potential is the Helmholtz 
F free energy. Combining equations (3) and (15), we obtain

F = E – TS  (17)

Using equations (10) and equation (17), dF satisfies

dF = dE – TdS – SdT = -SdT – PdV + 𝜇dN (18)

Note that dF = 0 for a system at fixed V and N in contact with a thermal reservoir that sets T. But, 
by setting T and N, the dW =-PdV work done on the system equals dF. This relationship is the origin of 
the terminology free energy. Equation (17) is the Legendre transformation of energy and allows us to go 
from a function with natural variables (S, V, N) to one with natural variables (T, V, N) (Saslow, 1999). 
The variables S and T are dual to each other, like V and P and N and µ. If a system has two possible 
states with the same T, V, and N, the state with the lowest free energy F (T, V, N) is thermodynamically 
stable. Using these natural variables, equation (3) for F can be written as:

F(T, V, N) = -PV + 𝜇N (19)

Thermodynamics Interpretation of Economics

Knowledge of the state function as a function of the appropriate economic parameters characterizes the 
economic system. From the economic relationship previously introduced

Ψ = TS (20)

And from equation (2)

U = TS + W = TS + 𝜆M + pN (21)

A comparison of equation (21) for U to equation (15) suggests that, from the point of view of its set 
of natural variables, we have

U = U(S, M, N) (22)

The equation (22) is our fundamental assumption. The economic equivalent of equation (7) is

dU = TdS + 𝜆dM + pdN (23)

Where
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In the book The Wealth of Nations, Adam Smith distinguished between two measures of utility. One 
measure is the “exchange rate.” In economics, this is conventional to identifying the value in exchange 
with the price. From equation (24), we take this measure to be the marginal utility times dU/dN at fixed 
S and N. We want to identify “value in use” with marginal utility per good dU / dN for another set of 
fixed variables. For the sake of simplicity, we will do this by taking M as fixed, but we cannot be explicit 
about the second variable that will have to be fixed, and we simply denote it as x. From equation (23) 
below, we have
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One of the great triumphs of the nineteenth century in “marginalist” economic theory is in the fol-
lowing argument: A consumer purchases goods subject to the condition that the relation between the 
value of any good in use to its price p accepts in a common value (Saslow, 1999). This next statement 
requires that to set the market values   of goods, U is maximized for each good. Fixing the market value 
means that products 1 and 2 are traded in the market subject to the condition.

0 = p1dN1 + p2dN2 (26)

Maximizing U requires that
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Combining equations (26) and (27) below gives
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Therefore, the relation in value in use of prices is constant.
Using equation (25); Equation (28) can be expressed as

1
1

p
U
N

T
p

S
N

constant
x M x M

�
�

�
�

�
�
�

�
�
� � �

�
�

�
�
� � �

, ,

 (29)

We represent with m the value in use (marginal utility for good, at x and M fixed)
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Notice that m is specified in monetary units. From equations (28) and (29), the m/p relationship has 
the dimensions for all goods. The m/p relationship can be generalized to include the value of currencies, 
thus allowing the study of savings. Specifically, we define
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 (31)

If equations (21) be used when relating W and U, the analogy with the expansion associated with F 
leads to

dW = -SdT + 𝜆dM + pdN (32)

where
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From equation (32), we can write the functional dependence

W = W(T, M, N) (34)

Considering the market as a reservoir r, we have from equation (32)

dWr = -SrdTr + 𝜆rdMr + prdNr (35)

Subject to the conditions dT = dTr = 0, the conservation of money (dM + dMr= 0), we find by add-
ing equations (32) and (35) that

dW + dWr = (𝜆 – 𝜆r)dM + (p – pr)dN (36)

The right-hand part of equation (36) is zero for arbitrary variations of dM and dN only if the value 
of the money for the consumer is the same as the value of the money for the market λ = λr. Similarly, 
for the value of a good, we have p = pr.
Note that equation (1) gives the differential

dW = 𝜆dM + pdN + Md𝜆 + Ndp (37)

The consistency of equations (37) and (32) requires that
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0 = SdT + Md𝜆 + Ndp (38)

Equation (38) is the analog of equation (16), the Gibbs-Duhem relationship. It implies that a decrease 
in the price of currency or goods (as when the state develops an economic increase) is accompanied by 
an increase in economic temperature(Saslow, 1999). This qualitative behavior is expected from conven-
tional economic reasoning. Specifically, if a common factor increases all prices and currency values, 
then the system does not change. By equation (38), the temperature is nothing more than an increase in 
the common factor. We can write the change in the Marshallian surplus, Ψ = TS as

d = TdS + SdT = TdS – Md𝜆 – Ndp  (39)

We interpret the term TS as the change in the economic value of leisure. We will call TdS the Veble-
nian surplus. The term –Ndp is the change in the consumer surplus of the goods. We will call –Ndp the 
Smithian surplus. Likewise, the term –Mdλ can be interpreted as a surplus in the currency due to the 
efficiency produced by specialization.

To see that –Ndp is a surplus, note that the cost of purchasing goods increasing (where the first goods 

are scarce and therefore expensive) is 
o

N
pdN∫ , where p (N) is the price of the good nth, it decreases as 

N increases (rate is, (dp/dN) <0). However, when all are purchased at once, the real cost for the con-
sumer is Np. The difference is

o

N

p o

p N
pdN Np Ndp� �� � �

�� �

� �
 (40)

The difference is positive since the limits of the integration of equation (40) dp are negative. Hence 
–Np is the change in consumer surplus of the goods. The following “Maxwell relations” are an immediate 
consequence of the fact that the interlocking order of the derivatives of U = U (S, M, N) does not matter.
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In economics, these relationships are known as Slutsky conditions(Saslow, 1999). This guarantees 
that the integrals over dU in S, M, and N are independent paths.
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THERMOMETRY AND THERMODYNAMICS

We have so far assumed that economic temperature is a well-defined quantity. However, in thermody-
namics, it took hundreds of years before qualitative thermometers based on the height of a liquid column 
were properly calibrated against an absolute temperature scale T. The ideal gas law determines absolute 
temperature relatively simple. When applicable to real gases at low-density N/V and high absolute 
temperature T, the ideal gas law, PV=NkBT, makes thermometry relatively easy (kB is Boltzmann’s 
constant). Therefore, a measurement of P and N/V gives T.

It will be difficult to find an inexpensive analog for the ideal gas thermometer. One difference is that 
the velocity of the particles of an ideal gas has no upper limit and a lower limit limits its energy, whereas 
an economic agent has defined values   for its wealth and utility. However, magnetic salts behave, over 
a limited range of temperatures, as if they only have a finite number of energy levels(Saslow, 1999).

Common thermometry involves reading the height of a column of fluid or the position of a pointer 
connected to a coil of wire. Both quantities depend on the coefficient of thermal expansion. Other forms 
of thermometry depend on other temperature-dependent variables. These can be calibrated against another 
carbon resistance thermometer; its electrical resistance is a measure of temperature. In the millikelvin 
range, calibrations are made with thermometers that use certain magnetic salts. At very low and very 
high temperatures, it isn’t easy to perform any thermometry at all. Therefore, we consider the general 
problem of how we can calibrate a measurement of a quantity (for example, electrical resistance), which 
we will call τ, against an absolute thermodynamic temperature T.

Recall that T = 0 for all scales is of thermodynamic temperature. However, there is no absolute scale 
for temperature. Recall that T = 0 for all thermodynamic temperature scales. However, there is no absolute 
scale for temperature. By setting (roughly) 273 degrees to be the water point or using the triple point 
temperature of pure material, you determine the Kelvin temperature scale from TK. On another planet, 
the thermodynamic temperature scale would be different, but only by a scale factor. If the inhabitants of 
another planet called the water point 546 degrees freezing, we would know that their temperatures are 
twice that on the Kelvin scale(Sciubba, 2005).

The determination of the temperature scale. In general, the thermometric property τ depends on T, P, 
and N. For this thermometer, and we must determine the thermodynamic temperature T as a function of 
τ, V and N. W. Saslow’s discussion of it; is an extension of Landau and Lifshitz, where he considers a 
thermometer that measures a quantity τ depending only on the temperature T: τ = τ (T) (Sciubba, 2005).

We will summarize (42 to 48) in this way. Consider a measurable quantity, the heat gain dQ = TdS, 
and how it varies with a change in pressure at a fixed temperature T and N. It will be useful to use 
Maxwell’s relationship [based on Gibbs free energy G (T, P, N) = E - TS + PV] to rearrange everything 
and integrate to get the temperature scale T as T = T (τ, P, N) in terms of measurable quantities. Using 
fixed V and varying N, we can obtain T (τ, V, µ) through some relationships that indicate that there is 
more than one way to obtain a temperature scale. The above discussion suggests at least eight ways to 
perform thermometry. In fixed T, we measure the dependence of dQ to both dV or dP, either N fixed or 
µfix, we measure the dependence of dQ to both dN or dµ either fixed V or fixed P. Two pairs of these 
eight measurements lead to τ as a function of the same fixed variables.
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THERMOMETRY IN ECONOMICS

Having described some developments in the complexity of thermometry in physics, we now indicate how 
to perform thermometry in economics. For this, it is essential that we measure dQ = TdS, the Veblenian 
surplus, and that we have a quantity that can serve as a thermometer. By equation (23), we have

TdS = dU – 𝜆dM – pdN  (49)

Therefore, if we can measure dU, λ, dM, p, and dN, we can measure dQ = TdS. Let’s suppose that we 
have some economic indicator t that depends on T, λ, and N. To use the relation τ (T, λ, N), which will 
require a new thermal Slutsky condition, we obtained using the economic free energy analog by Gibbs. As

V(T, p, M) = U – TS – 𝜆M  (50)

Where = pN is obtained using the equation (21) and is the monetary value of the goods. Its differ-
ential satisfies

dV = -SdT – 𝜆dM + pdN (51)

Which follows in the substitution of the equation (23) in the differential of the equation (50). Then

�
���

�
� ��

2 2V
T

V
TN N

�

�
�

�

�
� �

�

�
�

�

�
�  (52)

What leads to

�
��

�
� �

S M
TT N N

�
�
�

�
�
� � �

�
�

�
�
�

, ,

 (53)

Using equation (53) and dQ = TdS, we have
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which can be rearranged to write
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The left side of the equation (55) is at fixed λ and N, so the right-hand side must be written in terms 
of the variables τ, λ, and N, which explains the notation f(τ, λ, N). Then we can integrate from T0 and 
the corresponding τ0 to obtain
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where dQ = TdS as usual. From equation (56), we can obtain, in principle, the temperature scale T 
(τ, λ, N) in terms of the measurable quantities τ, λ, N. We have to be able to measure the quantities that 
appear in the expression for f (τ, λ, N). Especially difficult to measure is the change in the Veblenian 
surplus, dQ = TdS. By the equation (24), this quantity is also the change in utility in fixed goods and 
money, and thus its measurability is the subject of debate among economists. The present work is based 
on the assumption of the capacity to measure utility. Other forms of inexpensive thermometry are pos-
sible, which are perhaps more practical to apply by analogy to thermometry in thermodynamics(Tsirlin 
et al., 2005).

THERMODYNAMICAL INTERPRETATION OF MACROECONOMICS

Both thermodynamics and macroeconomics operate with variables that define the macroscopic state of 
the system under study. The passage of the variables defined by W. Saslow in the Theory of the Con-
sumer to Macroeconomics is followed phenomenologically. In the case of the value of money λ and the 
amount of money M, each country has an amount of International Reserves (which will be M), a deposit 
of foreign currency controlled by central banks and other authorities. Monetary assets are made up of 
various reserve currencies, especially dollars and euros. And the value of money will be the price of 
said currencies in the country of origin, known as the exchange rate (now λ).

To consider a macroeconomic analog of entropy, the definitions that encompass this concept were 
taken into account. In the first place, entropy is understood as a degree of disorder of a system, a con-
cept that is almost currently being discarded and is in question. The second concept is associated with 
the spontaneous dispersion of energy or as a measure of irreversible processes. But the clearest concept 
of entropy is a magnitude that always increases as time progresses. Hence entropy is considered as an 
arrow of time (Tisza & Manning, 1957).

For this reason, a macroeconomic variable was sought, which increases over time, considering that 
there are no externalities that could change or alter its behavior. Said macroeconomic variable turns out 
to be Real GDP since it expresses the monetary value of producing goods and services for final demand 
in a country during a given period. For the analogy proposed by Saslow, the Surplus Ψ (understood as 
what remains), for a country, becomes the Trade Balance (exports minus imports). The Trade Balance 
is a part of GDP shown in the following expression (Tsirlin et al., 2005).

Y = C + I + GP + BC (57)
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Where Υ is Real GDP, C is Consumption, and I is Investment, GP is Public Expenditure, and BC 
is Trade Balance. With this, according to the Second Law of Thermodynamics and the Second Law of 
Economics (Tisza & Manning, 1957), we can provisionally define a Level of Economic Development 
(T) given by the following equation:

T BC
Y

=  (58)

An indicator will give the analogy for the price called the Consumer Price Index (CPI), which is a 
dimensionless quantity defined as:

CPI � Price of the basket of goods and services in the currennt year

Basket price in the base year forexample,1950� �
 (59)

In analogy, the number of goods would have to be associated with a magnitude that allows us to 
approach some macroeconomic variable, but the turn in this search is based on the fact that this new 
variable carries its magnitude of monetary units (for example, S). This new variable is defined as the 
Quantity of Capital Goods or simply Capital Stock.

The Utility function defined by W. Saslow is not the Economic Utility Function since this would lead 
to measuring something that is not measurable (degree of satisfaction in a person when buying a good). 
Worse, according to the definition that he raises in equations (1) and (4), this would rather represent the 
Accounting Income function. Considering that the utility for an accountant is different from the utility 
for an economist since the latter considers variables, such as the opportunity cost, among other variables.

Table 1. Summary of the state variables suggested between the Microeconomic and Macroeconomic 
Thermodynamic systems

Thermodynamics Microeconomics Macroeconomics

State variables Symbol State variables Symbol State variables Symbol

Chemical Potential μ Price of the good p CPI p or IPC

Particles Number N Number of Goods N Quantity of Capital Goods N

Gibbs potential G Cost of Goods C Cost of Capital Goods C

Entropy S Entropy S Real GDP ¡

Temperature T Level of development T Level of development T

Hot Q Surplus Q Balance of trade BC

Pressure P Value of money λ Exchange rate λ

Volume V Money Amount M International Reserves M

Helmholtz potential F Wealth W Wealth W

Internal energy E Utility U Utility U
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DISCUSSION

One of the many fundamental assumptions of Saslow’s theory is the existence of a Utility function, 
which is supposed to be measurable (measurable), but what Saslow did not take into account was that 
there are two types of utility functions, one is the function economic utility, which is what it assumes 
in principle, but which in reality is not measurable, because psychological aspects are associated with 
it (Tisza & Manning, 1957). As might be expected, it isn’t easy to measure something that is associ-
ated with psychological aspects. The other utility function is the one commonly used by accountants. 
This function is quantifiable and differs greatly from the economic utility function. One consideration, 
based on a simple analysis of table I, we see that by analogy, wealth is the negative of the Helmholtz 
potential, according to Saslow. Helmholtz’s Least Potential principle establishes that: “The equilibrium 
value of any internal parameter without bonds of a system that is in diathermic contact with a heat source 
minimizes the Helmholtz potential at constant temperature (equal to that of the heat source).” That is, 
in any process, the minimum of Helmholtz Potential will always be produced. The principle is perfectly 
fulfilled in nature. If we put the negative before that minimum, what we will do is maximize said func-
tion. What Saslow intended in his analogy was for wealth to be maximized. If we remove that negative, 
what we will have is that wealth will also have to be minimal. We also consider that wealth comprises 
two parts: an intangible (generated, for example, bank accounts) and a tangible (generated by the number 
of assets that one owns). Until a few years ago, many economists believed that wealth, for example, in a 
country, is an amount that is always increasing. Green economists, also called Ecological Economists, 
have taken a radical turn in this type of thinking by stating that the wealth of a country is constant since 
natural and human wealth is also considered (Saslow, 1999). In this condition, all the wealth constituted 
by tangible goods is obtained through a transformation. Therefore, we consider that the most convenient 
thing should be to minimize the extraction of natural resources, as the analogy between Helmholtz’s 
potential and wealth would establish. Despite assumptions that in principle baffle any economist, this 
formulation developed by W. Saslow finds that the macroscopic variables that define a thermodynamic 
state have their respective analogs in microeconomics and Macroeconomics. Saslow gets very interesting 
outputs in his theory, taken by analogy economics from the point of view of thermodynamics(Greiner 
& Müller, 2010). He clearly shows the Slutsky relations obtained in the same way that the Maxwell 
relations are obtained, and an economic Gibbs - Duhem relationship, which was unknown until then, 
was also estimated. Furthermore, he deduces that the relationship between exchange value and value 
in use is a constant, an idea proposed by marginalist theory. It should be noted that the values   obtained 
in our analysis of the data collected by various sources have a large margin of error and relative error. 
We consider that this is largely due to the elementary assumption of Saslow’s theory that economic 
systems are in a state of equilibrium. This theory clearly shows the failure to apply theories based on 
equilibrium to such a dynamic system as the economy. Dynamical systems, their error exponentially as 
time elapses (Bryant, 1982). In addition, the fall in the Trade Balance shows us a clear example of how 
unstable an economic system is. In recent years, the Trade Balance values   turned out to be negative, 
since lately more is imported than exported. If a thermodynamic analogy were made, it is as if the heat 
had been added to a thermodynamic system. Although W. Saslow indeed developed in a general way, 
an expression based on the analysis of thermometry, to develop a thermometric scale in economics, a 
problem arises when considering that a value of some thermometric property is required for the which 
is considered an acceptable temperature. For instance, Germany already develops this indicator, and it is 
considered that the stable temperature for an economic system is 36.5 ° C and 41 ° C when the economy 
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is already becoming unsustainable[9]. In addition, to have a thermometric scale, the system must reach 
an equilibrium which, as we pointed out previously, is not so easy to develop since economic systems 
are dynamic systems(Greiner & Müller, 2010).

CONCLUSION

From Tables 1, we can see that they exist if it is possible to obtain by analogy the relationships between 
the thermodynamic and economic variables, as well as the Slutsky relationships (equations (41), (42), 
(43)) by analogy with the Maxwell relations, a Gibbs - Duhem relation (equation (39)), Saslow’s theory, 
allowed to mathematize the “marginalist” proposal (equation (28)), as well as finding expressions that can 
be used to define thermometric scales in economics, as an indicator of the state of the economy. Despite 
all these beautiful achievements made by W. Saslow’s theory, it is not applicable due to its elementary 
assumption that economic systems are in equilibrium. A condition that is not true in reality. This theory 
could not apply to thermodynamic processes since, in thermodynamic processes, quasi-static processes 
are considered. In addition, we must remember that in society, external factors occur, call it crises, ca-
tastrophes, wars; that can shift the economy of a country completely; under these conditions, Saslow’s 
theory is not applicable since the functions (Cost of Capital Goods, Amount of Intangible Wealth, Trade 
Balance) as a function of its independent variables they are dispersing, which increases the error over 
time. It is proposed to study this theory, but from the point of view of Non-Equilibrium Thermodynamics, 
hoping to have results closer to reality. A theory could even be developed from a Statistical Mechanical 
approach to make corrections to Saslow’s theory under microeconomic considerations. It should be borne 
in mind that today much of macroeconomic analysis focuses on microeconomic analysis. Finally, it is 
concluded that W. Saslow’s Theory of the Analogy between Thermodynamics and Economics is not ap-
plicable due to obtaining considerable errors and considering economic systems as equilibrium systems. 
Briefly, to simplify the calculations, it was considered that the economic systems are in equilibrium to 
make an analogy with the Thermodynamics of Equilibrium. In addition, fundamental considerations 
were made, such as considering that a consumer’s wealth or a small country is constant for the existence 
of a measurable (quantifiable) utility function. However, according to the discussion, it could be seen 
that W. Saslow’s theory must be developed in the field of Non-Equilibrium thermodynamics, which 
is why the economy is not a system that is in equilibrium but rather, on the contrary, the economy is a 
dynamic system.
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KEY TERMS AND DEFINITIONS

Circularity: A circular economy (also referred to as “circularity”) is an economic system that tack-
les global challenges like climate change, biodiversity loss, waste, and pollution. Most linear economy 
businesses take a natural resource and turn it into a product that is ultimately destined to become waste 
because it has been designed and made. This process is often summarised by “take, make, waste.” By 
contrast, a circular economy uses reuse, sharing, repair, refurbishment, remanufacturing, and recycling 
to create a closed-loop system, minimize resource inputs, and create waste, pollution, and carbon emis-
sions. The circular economy aims to keep products, materials, equipment, and infrastructure in use for 
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longer, thus improving the productivity of these resources. Waste materials and energy should become 
input for other processes through waste valorization: either as a component or recovered resource for 
another industrial process or as regenerative resources for nature (e.g., compost). This regenerative ap-
proach contrasts with the traditional linear economy, which has a “take, make, dispose” production model.

Eco Commerce: Eco commerce is a business, investment, and technology-development model that 
employs market-based solutions to balancing the world’s energy needs and environmental integrity. 
Through green trading and green finance, eco-commerce promotes the further development of “clean 
technologies” such as wind power, solar power, biomass, and hydropower.

Eco-Tariffs: An eco-tariff, also known as an environmental tariff, is a trade barrier erected to reduce 
pollution and improve the environment. These trade barriers may take the form of import or export taxes 
on products with a large carbon footprint or imported from countries with lax environmental regulations.

Emissions Trading: Emissions trading (also known as cap and trade, emissions trading scheme, or 
ETS) is a market-based approach to controlling pollution by providing economic incentives for reducing 
the emissions of pollutants.

Environmental Enterprise: An environmental enterprise is an environmentally friendly/compatible 
business. Specifically, an environmental enterprise is a business that produces value in the same manner 
which an ecosystem does, neither producing waste nor consuming unsustainable resources. In addition, 
an environmental enterprise rather finds alternative ways to produce one’s products instead of taking 
advantage of animals for the sake of human profits. To be closer to being an environmentally friendly 
company, some environmental enterprises invest their money to develop or improve their technologies 
which are also environmentally friendly. In addition, environmental enterprises usually try to reduce 
global warming, so some companies use environmentally friendly materials to build their stores. They 
also set in environmentally friendly place regulations. All these efforts of the environmental enterprises 
can bring positive effects both for nature and people. The concept is rooted in the well-enumerated 
theories of natural capital, the eco-economy, and cradle-to-cradle design. Examples of environmental 
enterprises would be Seventh Generation, Inc., and Whole Foods.

Green Economy: A green economy is an economy that aims at reducing environmental risks and 
ecological scarcities and that aims for sustainable development without degrading the environment. It 
is closely related to ecological economics but has a more politically applied focus.

Green Politics: Green politics, or ecopolitics, is a political ideology that aims to foster an ecologi-
cally sustainable society often, but not always, rooted in environmentalism, nonviolence, social justice, 
and grassroots democracy. It began taking shape in the western world in the 1970s; since then, Green 
parties have developed and established themselves in many countries around the globe and have achieved 
some electoral success.

Low-Carbon Economy: A low-carbon economy (LCE) or decarbonized economy is an economy 
based on low-carbon power sources with minimal greenhouse gas (GHG) emissions into the atmosphere, 
specifically carbon dioxide. GHG emissions due to anthropogenic (human) activity are the dominant 
cause of observed climate change since the mid-20th century. Continued emission of greenhouse gases 
may cause long-lasting changes worldwide, increasing the likelihood of severe, pervasive, and irrevers-
ible effects for people and ecosystems.

Natural Resource Economics: Natural resource economics deals with the supply, demand, and 
allocation of the Earth’s natural resources. One main objective of natural resource economics is to 
understand better the role of natural resources in the economy to develop more sustainable methods of 
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managing those resources to ensure their future generations. Resource economists study interactions 
between economic and natural systems intending to develop a sustainable and efficient economy.

Sustainable Development: Sustainable development is an organizing principle for meeting human 
development goals while simultaneously sustaining the ability of natural systems to provide the natural 
resources and ecosystem services on which the economy and society depend. The desired result is a 
state of society where living conditions and resources are used to continue to meet human needs without 
undermining the integrity and stability of the natural system. Sustainable development can be defined as 
development that meets the needs of the present without compromising the ability of future generations 
to meet their own needs. Sustainability goals, such as the current UN-level Sustainable Development 
Goals, address the global challenges, including poverty, inequality, climate change, environmental deg-
radation, peace, and justice.
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ABSTRACT

The chapter aimed to understand the phases of quality function deployment (QFD) in agribusiness sup-
ply chain in the food sector. A literature review (LR) was analyzed a time frame of the latest 10-year 
publications of 30 scientific articles. Thus, results pointed out articles related to QFD applications in 
the food supply chain in which a scenario composed mostly of occasional publications is found. Such 
applications vary in product improvement or supply chain improvement, quality analysis of existing 
products, development of new products that satisfy consumers’ desires, and quality planning; however, 
the application of other theories and tools related to QFD is recurrent, and there are few articles about 
the implementation of all QFD phases. It also found a greater predominance of performing the steps to 
build the HoQ (house of quality) corresponding to the “what?” of the voice of the customer matrix, the 
“how?” of the voice of the expert matrix, the “what and how?” of relationship and technical benchmark-
ing matrices to determine target values.
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INTRODUCTION

Agribusiness constitutes a complex supply chain that extends from rural producers to consumers, so 
that its latent agents are assigned to the manufacture of inputs, production in agricultural businesses, 
technical assistance, transformation and processing by agro-industries, commercialization, distribution, 
transport, export and retail (Gasques, 2004).

Therefore, the quality of consumer goods to be produced by this sector is also predicated on ensur-
ing its market competitiveness. However, the concept of quality is a variable, which can lead to several 
conflicts in the supply chain, given that producers, suppliers and consumers evaluate quality as they 
conceive it (Brunsø et al., 2002).

The concept of quality incorporates two dimensions: a visible quality that refers to the physical fea-
tures of the product, usually assessed by engineers or experts; and a subjective quality that concerns the 
one perceived by consumers. Therefore, an intersection between these two dimensions should be the 
target in the search for quality which will be a competitive parameter for agribusiness only if producers 
translate consumer desires into physical features for their product (Grunert, 2005).

In this line of thought, to create and manufacture products that meet total quality requirements and 
are outside the standards of imitation or copying, a system of tools and benchmarking techniques has 
been created by Yoji Akao and Shigeru Mizuno, which was originally called as the quality function 
deployment (QFD) (Akao, 1997).

This method is a way to translate the needs of customers based on their requirements or specifica-
tions, which can be used to correct, improve, or develop a product or provide a service so that it is as 
close as possible to meet actual customer needs (Akao & Mazur 2003). It can be implemented in any 
links of a supply chain.

According to Chan & Wu (2002), the functional fields of QFD applications are: product develop-
ment (new products or model change), quality management (production processes or quality control 
improvement), analysis of customer needs (development of products with enhanced quality to meet or 
overcome customer expectations), product design (assisting the company in designing product quality by 
analyzing customer needs), process planning (so that issues can be found and resolved early on product 
development) and decision making (management of processes directed towards the customer based on 
a market analysis to aid decision-making processes).

Therefore, this chapter aims to answer the following question: how are publications about the Qual-
ity Function Deployment (QFD) applied and configured in agribusiness regarding food supply chain?

For such a purpose, the literature review (LR) is going to be presented, at first highlighting the concept 
of quality function deployment (QFD) and its history, in a second step punctuating the QFD application 
steps presented by several authors. Finally, to group concepts and application, we will present articles 
published of the last ten years in the agribusiness area where QFD was applied, regarding food supply 
chain, using all or some of the steps described as a development of the chapter.

In view of this, it is also aimed to contribute to show the importance of application of QFD in food 
supply chains and expand the boundaries of knowledge due to its originality, thus encouraging other 
researchers directly linked to production of food of animal and plant origin, to contribute to the enrich-
ment of this area of knowledge, since QFD applications are common in several sectors, but incipient in 
agribusiness. 
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QUALITY FUNCTION DEPLOYMENT (QFD)

The quality function deployment (QFD) was created in Japan in the late 1960s after the Second World 
War with the aim of making the products developed countrywide original and satisfactory. In this period, 
statistical quality control (SQC) was the main activity undertaken in the country, and thus the search 
for quality became the main objective of automobile, electronics, and software companies, which has 
been quickly adopted by manufacturing industries. These aspects encourage its application from the 
perspective of manufacturing products and providing services under the control of total quality (Akao, 
1997; Chan & Wu, 2002).

In view of its positive aspects, QFD was adopted by North American companies to be used in the set 
of planning tools for manufacturing their products and providing services in 1980. As a result, QFD was 
rapidly disseminated among industries in other countries, which is a fact that currently leads to insightful 
literature publications on the subject (Chan & Wu, 2002).

Quality deployment proposed by the QFD is essentially based on analysis, planning and structured 
development of products based on finding customer needs, which are to be interpreted and translated by 
the research and development team, as well as a team of engineers or experts who develop the method 
that are going to incorporate the customer’s desirable quality features into the product through a detailed 
technical assessment after product planning (Benner et al., 2003; Hauser & Clausing, 1988).

In this sense, the QFD implementation enabled to plan and develop products based on a previously 
structured analysis, a condition that allows a company’s product research and development to identify the 
demands and needs of its customers based on a systematic assessment of the proposed product, together 
with an analysis of consumer needs or expectations (Benner et al., 2003a).

The QFD has been drawing the attention of automobile manufacturing industries for quite some 
time, but nowadays it is flexible enough to be applied in several industrial sectors, such as the food 
sector. Theory has been applied in this sector since 1987, and currently several scientific articles report 
its application advantages based on an identification of the voice of the customer (Cardoso et al., 2015; 
Hofmeister, 1991; Benner et al., 2003; Costa et al., 2001).

How to Apply the QFD

QFD application starts from developing the product planning matrices which are the steps for building 
the house of quality - HoQ, since its structural appearance is like that of a house. In it, each component or 
process of product operation is associated and correlated to achieve desired quality (Benner et al., 2003).

Its objective is to capture the customer’s requirements (quality desired by the consumer), turn them 
into product requirements (technical characteristics for the product found by the engineering team), 
relate them to obtain relative and absolute values (the higher they are, the greater the chance of satisfy-
ing customer’s requirements) and translate them into respective target values, i.e. the one that must be 
implemented in the product (Takai & Kalapurackal 2012).

HoQ is the first and foremost translation that occurs in the step of product planning, given that speci-
fications and improvement goals will be implemented through it. Thus, an understanding of QFD is 
achieved through the development of HoQ, so that each construction step guides the following process 
(Govers, 1996; Benner et al., 2003).
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As a result, the QFD can be defined as a systematic implementation of operations functions required 
for the product, which allows improvement and attaining quality through understanding specific details 
that can be implemented by taking each step of every matrix (Cauchick Miguel, 2005).

The four steps of the HoQ include product planning, product design, manufacturing planning or process 
planning, and production planning, which can be understood as: step 1. product planning: translating 
customer needs into attributes for product design, corresponding to technical measures; step 2. product 
design: translating important technical measures into product characteristics; step 3. process planning: 
translating important features of the product into process operations; and step 4. production planning: 
translating key process operations into production requirements (Chan & Wu, 2004).

Given the above, the deployment of HoQ steps, shown in Figure 1, determines how outputs of one 
step determine the inputs of the following.

The HoQ preparation then depends on devising the planning phases, which is incorporated into any 
of the versions of the QFD. Given this, HoQ has been the main focus of literature on the method, as it 
contains the main quality planning data that the company needs to foster its relationship with consumers 
and maintain its stability and competitiveness in the market (Benner et al., 2003a; Costa et al., 2001).

The basic structure of HoQ, shown in Figure 2, shows a step-by-step approach of its construction and 
how the guiding questions of the planning matrix lead to the deployment of structural steps.

Figure 1. HoQ steps deployment
Source: The authors based on Govers (1996); Abreu (1997).
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• Voice of the customer matrix - “what?”

Devising the basic structure of the HoQ starts by capturing the voice of the customer by asking 
“what?”, which focuses on verifying the customer’s requirements, i.e., what customers desire by listen-
ing to them and recording their desires and needs.

At this step customer demands are translated (Viaene & Januszewska 1999) that are usually obtained 
by qualitative market research (Hauser & Clausing 1988).

• Level of importance of “what?”

To identify whether the customer’s preferences or needs are equally important, the next step is to 
measure the importance of “what?” from the considerations obtained by the voice of the customer.

The degree of importance is the quantitative aspect regarding the items described by consumers 
(Viaene & Januszewska 1999). Some companies use statistical techniques to determine the preference 
of customers in relation to existing products or those that will be launched in the market, or techniques 
of revealed preferences that capture the preference of consumers based on their actions or words (Hauser 
& Clausing 1988).

Figure 2. HoQ structure
Source: The authors based on Benner et al. (2003); Costa et al. (2001).
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• Technical benchmarking matrix

This phase, on the right side of HoQ, is also known as the competition analysis matrix., and is caus-
ally linked to the expansion of the company’s strategic vision, as it identifies opportunities for improvi-
ment for the studied product in relation to its competitors. As a result, technical benchmarking should 
be based on assessing scientific, qualitative, or quantitative surveys about customers, so that data can 
be classified or represented graphically in the matrix (De Pelsmaeker et al., 2014; Costa et al., 2001).

• Voice of the expert matrix - “how?”

At this step, the research and development team translate the customer’s requirements into product 
requirements through an analysis.

According to Dolgun & Köksal (2018), this step is necessary, since it is common for customers to 
use vague, ambiguous, and imprecise terms to voice their concerns about their desired requirements.

This step filters the customer’s requirements until technical features of the product are obtained, 
which will be used as parameters for the product planning process (Abreu, 1997).

• Relationship matrix - “what? and How?”

At the core of the HoQ is the relationship matrix. In it, the information between “what?” and “how?” 
are interrelate so as to identify how technical features affect quality characteristics (Viaene & Janusze-
wska, 1999).

The idea is to show where decisions should be made on a positive or negative demonstration among 
related attributes (Hauser and Clausing 1988; Fernandes and Rebelato 2006).

• Technical benchmarking matrix - “how much?”

At the bottom of the HoQ is the value of technical priorities of the planning matrix, which correspond 
to the value of production requirements.

The “how much?” must be as measurable as possible, since the more measurable they are, the greater 
the number of opportunities for the research and development to analyze and improve the product will 
be (Benner et al., 2003).

• Correlation matrix

This matrix is located on the HoQ roof and is understood by means of a transversal analysis between 
correlations of technical features attributed by the voice of the expert.

The analysis is performed by using distinct symbols that encode positive, negative relationships and 
the intensity between elements through their correlation. This step allows observing and controlling 
interactions between the technical quality features of the product, along with the production process by 
projecting combined effects between technical quality features and highlighting possible opportunities 
for innovation, identifying incompatibilities between product characteristics and possible unwanted 
changes (Naspetti et al., 2015; Viaene & Januszewska, 1999).

 EBSCOhost - printed on 2/9/2023 12:33 AM via . All use subject to https://www.ebsco.com/terms-of-use



92

Quality Function Deployment in the Agribusiness Supply Chain in the Food Sector
 

APPLICATION OF QFD IN AGRIBUSINESS

The methodologies selected to construct this chapter are mainly based on the article published by Con-
forto et al. (2011) who had listed the stages of an LR through a roadmap. It has three methodological 
stages (input, processing, and output) together with the development of others that aim to guide the 
present methodology.

Thus, the methodological roadmap drawn by this research is according to the following stages:

Input

This stage corresponds to the selection of data collection procedures, which are going to be developed 
from support procedures to identify the problem and reach the research objective.

To achieve the objective of this research, which is to identify scientific publications about studies 
on quality function deployment (QFD) applied to agribusiness and food industries, four databases were 
selected: Web of Science, Scopus (Elsevier), Wiley Online Library and Taylor and Francis.

Subsequently, keywords were assessed to develop the strings that were cited isloatedly and in English 
at first, thus comprising the following: quality function deployment, agribusiness and food.

Next, strings were assessed by using the keywords presented above, together with Boolean operators 
“OR”, “AND”, quotes and parentheses, to cross-check the keywords from which the following combina-
tion was obtained (‘Quality Function Deployment’ OR ‘QFD’) AND (Agribusiness OR Foods).

Processing

This stage consists in the manner through which information is going be generated and processed so that 
it is used in the output stage, corresponding to a summary of results.

Therefore, in the processing stage of this research, it was opted for restricted access to selected 
databases by using free search entries of isolated and strings, as referenced in the previous stage. The 
string choice was consolidated as: (‘Quality Function Deployment’ OR ‘QFD’) AND (Agribusiness OR 
Foods), due to presenting better results.

Thus, while consolidating the string choice, searches without filters (free searches) were carried out 
on the selected databases for identifying preliminary results.

Then, inclusion filters were selected based on the time frame proposed by the research objective, 
along with two other specifications. Therefore, the filters used in this search are as follows: No filter - no 
search filter; Filter 1- published in the latest ten years (2011 - 2020); Filter 2 - scientific articles only. 
Thus, the results in Table 1 were achieved.

Table 1. Results of the application of search filters on selected databases

          Databases           Without Filter           Filter 1           Filter 2

          Scopus           212           85           57

          Taylor and Francis           323           186           186

          Web of Science           65           54           39

          Wiley Online Library           327           163           82

          Total           364
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Then, starting from a total of 364 articles, which results from using filter 2 together with the sum 
of results between databases, the sorting stage of articles by title and abstract begins to select accepted 
articles for data analysis. In this stage, it was adopted an inclusion criterion, which were: meeting the 
research objective, applying to agribusiness and food industries, and exclusion criteria, i.e., duplicate 
articles and those having technical or irrelevant subjects to the present research objective.

Therefore, due to the application of inclusion and exclusion criteria, the pre-selected articles totalled 
31 articles. However, after reading and thoroughly analyzing articles, 29 were selected due to having 
verification priority, which consists of: 15 articles from the Scopus database; 11 articles from the Web 
of Science database, 2 articles from the Wiley Online Library database and 1 from Taylor and Francis 
database.

Output – Search Results

The results of selected articles are highlighted in Table 2. It is worth mentioning that this sort of inves-
tigation was restricted only to articles published in journals.
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The discussion of how authors have performed the QFD phases and their main research results have 
been presented in increasing chronological order, next to the Discussion section as follows.

Table 2. Articles selected through a LR

          Nº           Author           Year           Product type applied

          1           Rosado Júnior et al.           2011           Bulls

          2           Bevilacqua et al.           2012           Olive oil

          3           Naspetti et al.           2012           Organic sheep cheese

          4           Park et al.           2012           Korean beef barbecue

          5           Kuo et al.           2012           Black bean

          6           Kristianto et al.           2012           Flour

          7           Cardoso et al.           2014           Organic fruit jelly

          8           Alba-Elías et al.           2014           Food additive for pickled vegetables

          9           Pelsmaeker et al.           2014           Stuffed chocolates

          10           Dill et al.           2014           Pork loin supply chain

          11           Naspetti et al.           2015           Poultry meat in the organic sector

          12           Hsia, Liao & Huang           2016           Rice

          13           Mardar et al.           2016           Grain-based product

          14           Suryaningrat           2016           Cassava processed for cake

          15           Ekawati & Bazarado           2016           Processed carrot

          16           Elleuch et al.           2016           Supply chain for agrifood products

          17           Sayadi et al.           2017           Agricultural practices in olive growing

          18           Dolgun & Köksal           2017           Yogurt

          19           Jambrak et al.           2017           Apple juice and nectars

          20           Djekic et al.           2018           Chicken meat supply chain

          21           Schiavo et al.           2018           Frozen chicken meat supply chain

          22           Ahmadabadi et al.           2018           Sesame

          23           Liu et al.           2018           Supply chain of fresh products (vegetables, meat, and 
others.)

          24           Kaletnik et al.           2019           Nuts value chain

          25           Vanany et al.           2019           Halal chicken meat

          26           Wang et al.           2019           granola bar

          27           Djekic et al.           2019           Chain of fruits (apple)

          28           Cappelli et al.           2019           Value chain of extra virgin olive oil

          29           Dias Júnior et al.           2020           Barbecue Charcoal
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DISCUSSION

A discussion has been additionally presented in increasing chronological order about how authors have 
performed the QFD phases and their main research results, in which:

Rosado Júnior et al. (2011) used the QFD to analyze the quality required for bulls to enhance the 
method by Ribeiro; Echeveste; Danilevicz (2000) and propose a new one aimed to analyze and relate 
products and services together. The authors collected the voice of the customer through a structured 
questionnaire with discursive questions asked to customers and technicians to elaborate the “what?” 
and “how?” phases and draw a relationship between “what? and how?” from the HoQ. Subsequently, 
they developed a technical benchmarking matrix to analyze the difficulties in achieving the required 
quality, which have been found through a competitive analysis. An adaptation of the method provided a 
joint analysis of products and services, thus confirming the hypothesis that there is a cross-relationship 
between them and enabling further studies on the product. The authors developed a HoQ by focusing on 
finding the relationship matrix results without applying and analyzing the correlation matrix.

Bevilacqua et al. (2012) employed a QFD model proposed by Bech et al. (1997) which promotes an 
integration between sensory and market analyses of food products. The authors also included a joint 
evaluation by using the fuzzy logic and QFD to analyze the quality of different types of olive oil. The 
authors captured the voice of the customer through a structured questionnaire applied randomly to per-
form the “what?” and how?” steps. Therefore, they assign the “what? and how?” relationship matrix to 
the fuzzy logic with the purpose of capturing the elasticity of imprecise requirements from customers. 
The use of mathematical tools, such as the fuzzy logic, proved to be applicable to QFD. And a fuzzy 
suitability index was calculated for each type of oil analyzed according to a equation written by Facchi-
netti; Ghiselli Muzioli; Ricci (1998) to compare and classify them. The research focused on collecting 
the main items of data from HoQ without using the technical benchmarking and correlation matrices.

Naspetti et al. (2012) collected the voice of the customer in Italy in Udine, Potenza and Ancona to 
improve the quality of organic sheep cheeses, but only consumers of organic products were assessed by 
employing the likert scale so as to determine the level of importance of “what?”. The research demon-
strated how consumer choices affect the production phase and agricultural strategies, and vice versa, thus 
highlighting the opportunity to connect producers and customers towards continuous product improve-
ment. The authors have not adapted the QFD or used other methods or tools, nor developed analyzes 
on the technical benchmarking and correlation matrices, which reveals the need for further studies to 
analyze these parameters.

Park et al. (2012) employed the voice of customer at random involving experts and consumers of 
Korean restaurants located in Manhattan and New York to improve the quality of Korean beef barbecue. 
The authors comprehensively assessed the HoQ by developing and employing all phases of the technical 
benchmarking matrix. In addition, they pointed out that it is essential to integrate planning phases for 
devising product improvement strategies. It was suggested five main strategies for improving Korean 
bulgogi barbecue by considering relative importance, technical difficulties, and a correlation of engi-
neering characteristics. Furthermore, other methods or tools were not employed in their research, and 
an adaptation of the method was not performed either.

Kuo et al. (2012) integrated the Kano model into the QFD, which is a quality management tool that 
seeks to improve processes, products or services, whose main basis is also to analyze customer needs. 
The authors interviewed consumers over the age of 20 who are on a healthy diet in central Taiwan, 
Nantou County, Changhua County and Taichung City. The Kano model focused on the “what?” to 
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identify the relationship between quality attributes of healthy black bean foods together with quality 
factors generated by the Kano model. Then, the “how?” was deployed and it was carried out an analysis 
of the relationship between “what? and how?”, as well as a competitive analysis of products (technical 
benchmarking matrix). The statistical package for the social sciences 16.0 (SPSS) software was used to 
analyze quantitative data and measure research reliability, which proved to be satisfactory, as the results 
serve as reference for companies to allocate their resources efficiently, establish product development 
strategies, improve quality according to consumer satisfaction, reduce time in product development and 
increase the success rate of their products in the market.

Kristianto et al. (2012) employed the QFD to assess and improve the effectiveness of a total quality 
management (TQM) program adopted by a wheat flour milling company. TQM is a strategy that seeks to 
improve quality, productivity, and competitiveness, which integrates all organizational functions to meet 
the needs of customers. In this sense, data on the voice of customers of the flour processing company 
has been collected, in which an integrated approach of the method assisted in designing a more com-
petitive product predicated on the fact that the quality program should extend to all operational levels of 
the company, as well as on what resources should be aligned to meet customer needs. It was focused on 
the results of the “what? and how?” to obtain the technical benchmarking matrix without considering 
considerations by the strategic benchmarking and correlation matrices.

Cardoso et al. (2014) integrated the supply chain information (SCIM) model suggested by Benner et 
al. (2003b) into the QFD who had proposed to insert supply chain information into the initial “what?” 
matrix to develop a new organic fruit jelly product. Thus, the research captured the requirements of 
customers and experts on the production process of fruit jelly and the supply chain in terms of produc-
tion by linking its main elements to the required quality. The used model comprises the voice of the 
customer, quality planning, production planning and a correlation between raw materials and quality 
features. It was considered that an adaptation of the initial matrix, which includes information about 
the agro-industrial supply chain, was fundamental to ensure levels of quality required by consumers of 
organic products, along with considerations about possible changes that the food may undergo during 
the production process, i.e. natural product variations. However, the strategic planning and correlation 
matrices were not used in their analysis.

Alba-Elías et al. (2014) used the QFD to improve the production process of vegetable preserves to-
gether with the creation of a regulator in the form of tablets for using food additives1. The authors used 
the method created by Hauser and Clausing (1988) and used the HoQ to compile a part deployment 
matrix, which was used to assemble an regulator. The part deployment matrix was initiated by assign-
ing the HoQ’s most important “whats?” to the “hows?” to obtain a relationship matrix of “what? and 
how?” and the technical benchmarking matrix. Subsequently, the correlation matrix was assesed, and it 
was found that there is no need to apply and evaluate the technical benchmarking matrix in the research. 
The method ensured that the designed device met all the top requirements of customers, thus increasing 
productivity and safety of the regulator.

De Pelsmaeker et al., (2014) employed the model proposed by Costa; Dekker; Jongen (2001) to im-
prove the quality of stuffed chocolate, which consists in a combination of sensory analysis (appearance, 
aroma, texture and taste) with instrumental analysis and production features at the HoQ. This model 
is used to translate consumer requirements into sensory attributes measurable by a descriptive sensory 
analysis, in which the voice of the customer is highly detailed from sensory and instrumental analysis. 
Sensory measures aim to establish target values   for the most favorite chocolates as input to the HoQ, 
and thus a quantitative descriptive analysis was used together with a sensory panel composed of eight 
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trained evaluators. The authors deployed all steps of the HoQ and provided precise details on the design 
of matrices. The research suggested the correction of fat bloom to optimize the production of chocolates, 
in addition to mentioning that the HoQ is a good tool due to demonstrating the relationship between 
product features and those of the process, therefore new sensory studies have been proposed to highlight 
that the method requires technique, knowledge and skill from food company personnel.

Dill et al. (2014) captured the voice of the customer through a structured questionnaire sent by email 
aiming to improve pork loin supply chain, whose data was collected by the software Sphinx Léxica 
version 5.0 from a random sample of customers. The authors used the HoQ to analyze the relationship 
between consumer needs and the processes that must be improved in the supply chain, which required 
analyzing supply chain sectors (production, transport, processing, and distribution). Results were achieved 
by understanding the technical benchmarking matrix data, mainly by focusing on identifying that food 
safety is an attribute which is quite relevant from the customer’s perspective, along with improvements 
in the product image and different stages of the supply chain processes, such as: animal handling, genetic 
selection and feeding are associated with the end product’s quality, as well as animal welfare practices 
for transport and slaughter, i.e. all aspects related to obtaining a more succulent and less fibrous product 
. Furthermore, the research has neither exclusively assessed the technical benchmarking matrix, nor the 
correlation matrix.

Naspetti et al. (2015) used the voice of the customers of buyers from three regions of Italy using the 
standpoint of experts to obtain the voice of the expert and analyzing the correlation matrix to improve 
poultry meat. Two measurable visual sensory attributes (meat color and presence of fat) were included 
in the research analysis to emphasize the understanding of results through the HoQ relationship, tech-
nical benchmarking and correlation matrices by deploying and describing each phase of the research 
analysis. The results revealed that to meet customer requirements, the poultry meat sector must focus 
on more extensive production systems, such as those applied in integrated or organic systems, operating 
specifically along the supply chain as for the type of poultry housings, animal genotype, animal welfare 
and stocking density, in addition to collecting more accurate data on product labeling. Moreover, the 
possibility of integrating sensory aspects to the method is a good alternative to further investigate the 
relationship between the processing stages and poultry meat quality.

In a study conducted by Hsia et al. (2015), the manager, engineers and workers of a milling plant 
were asked to describe and discuss the eight stages of rice processing to elaborate the voice of the cus-
tomer regarding “what?” aiming to improve it. Therefore, the “what?” and “how?” were translated and 
applied in a relationship matrix to obtain a technical benchmarking matrix. No other matrices were used 
(technical benchmarking and correlation matrices), but other tools and techniques were implemented 
to achieve objectives, starting from a risk assessment and analysis to determine the three stages of 
greatest risk in rice milling processes (drying, cooling and color classification). Then, the cause-effect 
diagram was used and eight risk factors that lead to a decrease in the quality of the three stages have 
been identified. In addition, the eight risk factors have been analyzed by the HoQ relationship matrix, 
which showed that the quality of ground rice can increase as a result of an operational improvement 
of the four main factors, namely: grain color analysis, refrigeration system for storage, installation of 
ventilation and improvement of the subsystem of air pressure nozzles of the grinding machine, which 
has been achieved by using the Russian method theoria resheneyva isobretatelskehuh zadach (TRIZ), 
i.e. a method of systematic innovation for problem solving.

Mardar et al. (2016) captured the voice of the customer through a questionnaire structured in accor-
dance with the Kano model for customer satisfaction, which has been divided into three requirements 
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corresponding to the product (essential product requirements, satisfaction features and attractiveness 
requirements) for creating a new grain-based product. The voice of the customer was interpreted by the 
technical team with the aid of two quality management instruments, i.e., the affinity and tree diagrams, 
whose results were used to compile the relationship matrix afterwards. All the phases of the method 
have been deployed and the technical benchmarking matrix that assessed the competitiveness of popular 
grain biscuit brands was highlighted, as well as the correlation matrix that pointed out the difficulties 
in correlating the product’s technical features, therefore an empty sign was used for such cases. The 
research showed that the creation of a new grain-based product that improves customer health depends 
on the type of raw material being used, and on the rich food additive and energy value of the finished 
product. As for the method applied to new grain-based products, it proved to be satisfactory at determin-
ing customer requirements, as well as for prioritization purposes based on customer preferences through 
the translation of detailed technical features which facilitated the elaboration of a competitive product.

Suryaningrat (2016) empoyed the QFD method to assess customer expectations and develop a sus-
tainable supply chain for processed cassava products, which is cassava cake in this case. The first step to 
prepare the HoQ (voice of the customer) was obtained by means of a structured questionnaire addressed 
to loyal consumers, product retailers and the production unit itself (employer and employees). Then, it 
was discussed the translation of the voice of the expert and the assessment of data from the relationship 
matrix to compile a technical benchmarking matrix. Analyzes of the correlation matrix or the right side 
of the HoQ have not been addressed in his research, which exposes the competitive analysis. The study 
showed that nine items affect product performance, which are related to ingredients used, production 
method and packaging process. As regards the supply chain, production execution and quality control 
stand out, as raw material processing activities tightly integrates with all items translated by the voice 
of the expert, which must be in accordance with production planning, control and inventory, as well as 
performing an evaluation for raw material acquisition.

Ekawati & Bazarado (2016) after using the voice of the customer, identified and designed two new 
food products based on carrots, i.e. candied carrot and carrot syrup, which were applied to the QFD, 
especially for product design. The authors developed four HoQ matrices with two different objectives 
for each product, one for product evaluation (phase 1) and another for packaging evaluation (phase 2), 
with separate evaluations for each product. The results of phase 1 were the basis for determining tech-
nical requirements of phase 2, which has been subsequently used for packaging. The product design 
specifications about “how?” were obtained through brainstorming sessions in the form of discussions 
and interviews involving agricultural or food technology experts. Furthermore, the authors deployed all 
steps of the HoQ and pointed out that product design development, elaborated through the QFD, resulted 
in critical elements for producing carrot products and their packaging.

Elleuch et al. (2016) addressed the problem of mitigating vulnerabilities by improving resilience 
within an agribusiness by carrying out a specific analysis of its supply and production chain to improve 
the agribusiness supply chain. The QFD was used as a structuring tool to find vulnerabilities and potential 
resilience capacities of the supply chain, which has been performed by assessing the relationship and 
technical benchmarking matrices, without the deployment of other HoQ matrices. However, conduct-
ing the research is complex, since it comprises four phases prior to the method application, namely: 1. 
identification of vulnerability factors in the supply chain through interviews invoving experts and ap-
plication of results together using the Ishikawa diagram; 2. assessment of the severity of vulnerability 
factors by means of a binary comparison of the analytic hierarchy process (AHP); 3. identification of 
potential resilience capabilities through literature review; 4. application of the QFD method with the 
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purpose of minimizing vulnerability factors through mitigation solutions called resilience capabilities. 
The result was deemed pertinent by the company’s operational team and fuzzy methods were used to 
meet the research uncertainties through a binary comparison of vulnerabilities regarding the assessment 
of resilience in relation to vulnerabilities.

Sayadi et al. (2017) captured the voice of the customer through survey questionnaires to improve 
agricultural practices of olive cultivation. These questionnaires have been analyzed by the National Insti-
tute of Statistics of Spain in which a large quantitative study was developed to analyze habits, behaviors, 
and attitudes of customers as regards olive oil consumption. The demand for quality aspects included 
broad requirements, such as chemical and sensory aspects, marketing (price, place of purchase and type 
of bottle), certification and quality assurance, social aspects, and environmental issues. In addition, an 
analysis was carried out involving experts in the sector (olive growers, researchers, technicians and oil 
mills runners, quality laboratories, etc.) to obtain technical features and understand the relationship and 
correlation matrices. The research has not addressed the right side of the HoQ (strategic planning) since 
it was not necessary for achieving the research objective. The target values   shown by the HoQ pointed 
out that the search for olive oil quality starts from agricultural operations to the extraction process 
(transport, storage, processing, and olive oil storage) that must be combined and integrated to preserve 
the qualitative features of olive oil.

Dolgun & Köksal (2018) used the QFD for improving the quality of Yogurt and thus the method 
was coupled with the strengths of Kansei Kougaku (engineering of the senses) to support processes and 
define goals between the customers’ requirements and the product’s technical features, specially for 
the sensorial, project and statistical modeling analyses of hedonic and technical data coupled with the 
analytic hierarchy process (AHP) so as to better understand the results. The voice of the customer was 
captured rigorously (only regular product customers) by collecting demographic information and pat-
terns of purchase/consumption, along with the sensory analysis of the studied product and three more 
competing samples for a sensory comparison. Data was translated by the marketing, manufacturing, 
research and development, and quality control team of the yogurt company. The research focused on 
obtaining data from the technical benchmarking matrix and its evaluation, which were coupled with other 
support tools without the application of a correlation matrix. The ordinal scale assessments proposed 
by the HoQ were converted into proportional scales and applied to AHP. According to the authors, peer 
comparisons require less cognitive effort than direct scoring methods, and the approach based on the 
results of statistical analysis, technical and prediction models significantly increased the effectiveness 
of decision-making processes if compared to previous attempts of adding information from the HoQ.

Jambrak et al. (2018) analyzed the quality features of apple juice and nectars treated with high pow-
ered ultrasound, in which sensory and physical attributes have been evaluated by the HoQ based on the 
customers’ requirements. The voice of the customer was randomly captured, and general demographic 
information was obtained about interviewees, as well as their impressions about tasting. Seven basic 
quality sensory features about apple juice and nectars have been classified and translated into ten tech-
nical characteristics by the research and development. The HoQ was adapted for employing sensory 
characteristics and it was usd the required quality, technical quality characteristics, relationship matrix 
and target values   obtained by technical benchmarking observed for the treated sample. The correlation 
matrix and the technical benchmarking matrix were not used. Treated samples have been evaluated by 
the software Statgraphics Centurion for statistical understanding and used to compile a semantic dif-
ferential chart showing the final quality index to assimilate results. It was found that processing using 
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high powered ultrasound assists in preserving the drink and maintains its main sensory properties, such 
as taste and scent.

Djekic et al. (2018) analyzed the chicken meat supply chain and thus focused their efforts on the analysis 
of the voice of the customer, voice of the expert, relationship, and technical benchmarking matrices, but 
without the application of other matrices of the HoQ. The voice of the customer was captured through 
five actors in the chicken meat supply chain: customers, retailers, meat processors, slaughterhouses, and 
farms. The authors built five HoQ, one for each actor in the supply chain, which have been developed 
with the aid of the Delphi method that provides consensus and synthesizes the opinions of experts. The 
results were analyzed from the customers’ standpoint to the supplier at different stages of the chicken meat 
supply chain and therefore the HoQ was employed from the consumer to the farm. The Mann-Whitney 
test was carried out at statistical significance level using Microsoft Excel 2010 and SPSS Statistics 17.0 
to determine the differences between customers and suppliers in relation to the ranking of variables along 
with quality aspects for interactions. The method provided an identification of quality features among 
the five actors in the chicken meat supply chain by emphazing animal welfare requirements in the first 
link of the supply chain. The research allowed improving cohesion and enhancing the supply chain, in 
addition to the possibility of formulating policies to improve the supply chain’s competitive strategies.

Schiavo et al. (2018) analyzed the quality of frozen chicken meat supply chain by consolidating the 
voice of the customer based on considerations of two groups: those who buy chilled chicken meat to be 
resold (retail, supermarkets, butchers and steakhouses) and those that add value to products by prepar-
ing chicken for end consumers (restaurants and fast food), which have been translated by the HoQ in 
the “how?” phase and the next phase of the relationship matrix was subsequently employed to prioritize 
the phases of frozen chicken meat production process using an exponential scale of 1-3-9, i.e. the most 
popular scale according to Takai and Kalapurackal (2012). By evaluating the relationship and techni-
cal benchmarking matrices, it was identified that there are differences in the priorities of retailers and 
restaurants, but that both present congruence to requirements such as food safety, in which time and 
temperature are crucial variables in relation to trasport and distribution.

Ahmadabadi et al.(2018) coupled the QFD with the design of experiments (DOE) to identify a new 
sesame product, which is generally used to recognize and compare the effects of quality features during 
a process, along with the BAH structure (Booz, Allen and Hamilton) for the development of new food 
products. 384 people were interviewed to survey the voice of the customer and record new customer 
needs, in which it was obtained sesame chocolate. The new product was examined and translated into 
technical features towards the advancement of “how?”, and then they elaborate the relationship and 
technical benchmarking matrices to assess the ingredients and plan the sesame chocolate production 
process. The next phase of the research used Taguchi’s method of experimental design (TMED) to im-
prove the quality of products through statistical concepts in which ten phases of procedures based on its 
method have been implemented. The study confirms that the QFD and DOE applied to a new product 
can meet customer demands, while at the same time meeting the requirements of product nutritionists 
and technologists. However, the actors have not used the correlation or technical benchmarking matrices.

Liu et al. (2018) proposed a new decision-making method invoving multiple statistical criteria for 
selecting green produce suppliers of fresh produce to improve its supply chain process, which consists of 
two stages: 1. selection criteria establishment; 2. presentation of the selection method. In the first stage, 
the HoQ was used to compile two relationship matrices to assess the interrelationships between customer 
requirements, company strategies and selection criteria, which have been considered separately in the 
two matrices. However, one of the main limitations of QFD was the application of absolute priority to 
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determine target values among customers’ requirements. Thus, to overcome such an issue, the analytic 
hierarchy process (AHP) and analytic network process (ANP) were integrated into the QFD with the 
purpose of selecting suppliers and calculating priorities between customer requirements and company 
strategies, together with subjective criteria weights. In the second stage, Shannon’s entropy method (used 
to measure the average degree of uncertainty regarding sources of information) was used to obtain the 
objective criteria weights, thus generating qualitative assessment and multi-objective optimization by 
reason analysis, in addition to the fuzzy MULTIMOORA method which was used to classify the sup-
plier. The method proposed by the authors considered the interrelationships between selection criteria 
for green produce suppliers and the research focused on obtaining the technical benchmarking matrix 
from the HoQ without developing other HoQ matrices.

Kaletnik et al. (2019) considered economic and mathematical methods, and the theory of constraints 
for the development of provisions for new products, in addition to the QFD methodology for creating 
innovative products. Healthy, organic, and unrefined vegetable oils have been identified, which is walnut 
oil. It was performed interviews involving experts and conducted experimental laboratory studies for the 
production and implementation of requirements for the developed innovative products. The HoQ was 
used to link customer desires to the company’s marketing complex. The features met the requirements 
of the gradual process of quality function deplotyment in the following order: voice of the customer, 
voice of the expert (through the company’s marketing complex for the characteristics of components) 
that is typical of the process, and production planning features, which resulted in the weighting coef-
ficient (target value) of the QFD. The study offered a model for the value chain and nut processing, in 
addition to new production technologies for designing new products, and the integrations of technical 
benchmarking and correction matrices were not considered.

Vanany et al. (2019) proposed a multiphase QFD model to identify key processes and prioritize 
programs to improve the production of halal chicken meat. The matrix of the first step of the HoQ was 
compiled according to the Halal Assurance System (HAS) requirements, in which two halal auditors 
represented the voice of the customer which was translated by experts from the Assessment Institute 
for Food, Drug and Cosmetic, The Indonesian Council of Ulama (AIFDC - ICU) as regards technical 
control features for the product. Thereafter, the authors described the three phases of the QFD and their 
interrelationships using the proposed multiphase model for halal food control, which refers to: 1st. pri-
oritizing the production process based on HAS attributes; 2nd, prioritizing the critical halal factors in 
terms of quality; and 3rd. the priority of improvement programs is assessed by and the degree of criticality 
of halal foods is determined. Thus, the relationship and technical benchmarking matrices were devised 
to establish priorities and assessing the requirements inserted in the HoQ, without an interpretation of 
technical benchmarking and correction matrices. The target values proposed by the technical benchmark-
ing matrix assisted the chicken processing plant in minimizing possible problems, thus identifying the 
main improvement programs.

Wang et al. (2019) proposed a seven-phase QFD approach, which emerged by modifying the nine-
phase model proposed by Chan and Wu (2005) coupled with the sensory model proposed by Bech et 
al. (1997), in addition to performing a competitive analysis so as to find the final level of importance 
of customers’ requirements, together with the fuzzy logic applied in the results of interviews, in which 
it was replaced a precise value of relative technical ratings with classification priorities. The model 
presented by the authors identified the customers’ requirements, evaluated the level of importance of 
the competitive analysis results (technical benchmarking matrix), identified the sensory attributes of 
the product found and presented how strong the relationship between “what? and how?” is through its 
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technical features. Therefore, the relative technical ratings (priority ratings according to the product de-
velopment team) have been determined based on the importance of “what?” along with the strength of 
relationships between “what? and how?”. The correlation matrix was not integrated with the proposed 
model, and results show that relative technical ratings reflect the customer’s needs and the relative im-
portance they attached to them.

Djekic et al. (2019) addressed the four main actors regarding apple supply chains (consumers, retail-
ers, cold stores, and orchards) with the purpose of understanding quality requirements for agents in fruit 
supply chains. The authors analyzed the points of view of customers and suppliers at different links of 
the apple supply chain (from orchards to consumers) by applying the QFD of consumers to the orchard 
through the elaboration of three HoQ matrices that related: orchards and cold storage; cold storage and 
retail; retail and consumer. The development of HoQ focused on the elaboration of the relationship matrix 
to obtain target values   of the technical benchmarking matrix. The voice of the customer was captured 
through the participation of four main actors involved in apple production, which were translated into 
quality features and applied to the relationship matrix to verify integrations. Integrations were assessed 
by scientists from the faculty of agriculture (Institute of Food Technology and Biochemistry and Horti-
culture Institute) who have classified relationships using the Delphi method (used by experts to reach a 
consensus) with the purpose of stimulating and synthesizing opinions between integrations. The results 
suggest that the perceptions of quality are different among actors in the apple supply chain, ranging from 
internal quality parameters, such as juiciness, to the production system employed in orchards, which can 
be confirmed by comparing the results in two directions - from orchards to consumers (from bottom to 
top) and from consumer to orchards (from top to bottom).

Cappelli et al. (2019) utilized the QFD to improve the quality of the extra virgin olive oil (EVOO) 
production process. The research was applied to companies that produce high-quality EVOO and the voice 
of the customer was captured by an experienced group of people involved in the process of extracting 
olive oil through brainstorming, in which they raised the critical phases capable of influencing product 
quality performance and identified the olive washing process as the most critical, as it presents great 
potential for microbial load when poorly washed. Thus, HoQ was applied to the olive washing machine to 
identify the main aspects that must be improved in it. The identification took place through the experts’ 
evaluation of the relationship and technical benchmarking matrices, which revealed the following as 
target value: processing time reduction, washing system improvement, water consumption reduction, and 
worker safety increase. The results obtained have been translated into technical characteristics for the 
washing machine, which were subsequently introduced into a prototype that was developed and tested 
by eight experts in the engineering sector. According to the results, the application of the proposed ap-
proach made it possible to identify the critical issues of EVOO and led to a complete reinvention of the 
olive washing system.

Dias Júnior et al. (2020) presented the second phase of a study conducted by Dias Júnior et al. (2015), 
in which it was aimed to broadly identify the quality requirements of barbecue charcoal. In this research, 
the authors integrated the Kano model to relate product requirements to consumer satisfaction and the 
cause-effect or Ishikawa (fishbone) diagram has been used to ascertain the main factors that contribute 
to the quality of charcoal, i.e., from production to making the product available for customers. The voice 
of the customer was collected through questionnaires through a technical-qualitative approach to deepen 
the analysis of customers’ perspective on the product. The “what?” was translated by a team of producers, 
distributors, traders, technical experts, and others interested in matters related to charcoal supply chain. 
In addition, all HoQ matrices have been applied and deployed by experts. The projected quality results 
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(target values) revealed the main quality features of barbecue charcoal in an extensive and decreasing 
order (ease of ignition, rapid formation of embers and flames, rapid preparation of barbecues and af-
fordable price to customers) and highlighted that the factors related to the raw material (wood), labor 
and methodology (carbonization) indicated by the cause-effect diagram exert more decisive effects on 
the quality of barbecue charcoal.

The research results comprise a discussion of 30 selected articles, in which the type of product used, 
purpose of application, illustration of the HoQ steps and a description of application steps of HoQ has 
been analyzed and summarized in Table 3.

Table 3 (a). Overall analysis of 30 articles selected through the literature review

          Nº

          Purpose of application

          Analysis 
of the 

required 
quality 
applied

          Analysis 
of the quality 
of an existing 

product

          Analysis 
of the required 

quality of 
an existing 

product

          Development 
of a new product

          New 
product 
design 

development

          Improving the quality of 
an existing product

          1           x

          2           x

          3           x

          4           x

          5           x

          6           x

          7           x

          8           x

          9           x

          10           x

          11           x

          12           x

          13           x

          14           x

          15           x

          16           x

          17           x

          18           x

          19           x

          20           x

          21           x

          22           x

          23           x

          24           x

          25           x

          26           x

          27           x

          28           x

          29           x

Source: The authors.
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CONCLUSION

Out of the 29 scientific articles analyzed, it was found that publications related to the QFD characterize a 
scenario of predominantly one-off publications (28 publications), except for the case of charcoal, which 
presents a second stage of the study.

Table 3 (b). Overall analysis of 30 articles selected through the literature review

          Description of the QFD application phases

          Voice of the 
customer matrix - 

“what?”

          Voice of the 
expert matrix - 

“how?”

          Relationship 
matrix - “what? 

and How?”

          Strategic 
planning matrix

          Technical 
benchmarking 
matrix - “how 

much?”

          Correlation 
matrix

          x           x           x           x           x

          x           x           x           x           x

          x           x           x           x

          x           x           x           x           x           x

          x           x           x           x           x

          x           x           x           x

          x           x           x           x

          x           x           x           x           x

          x           x           x           x           x           x

          x           x           x           x

          x           x           x           x           x

          x           x           x           x

          x           x           x           x           x           x

          x           x           x           x

          x           x           x           x           x           x

          x           x           x           x

          x           x           x           x           x

          x           x           x           x           x

          x           x           x           x

          x           x           x           x

          x           x           x           x

          x           x           x           x

          x           x           x           x

          x           x           x           x

          x           x           x           x

          x           x           x           x           x

          x           x           x           x

          x           x           x           x

          x           x           x           x           x           x
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Regarding the variations in method application, it was observed that these are configured as: product 
improvement or supply chain improvement (17 publications), quality analysis applied to existing products 
(5 publications), development of new products that satisfy customer requirements (4 publications) and 
quality planning (1 publication).

As for the application of other theories and tools linked to the method, it was found that it is recur-
rent (18 publications), since authors increasingly seek to improve the applications of QFD in the food 
industry to restrict the method to its research objective and obtain more secure data.

Moreover, it was found that few articles are aligned with the application of all steps of the HoQ (5 
publications), corresponding to studies carried out by Park et al. (2012); De Pelsmaeker et al., (2014); 
Mardar et al. (2016); Ekawati & Bazarado (2016); and Dias Júnior et al. (2020).

The matrices with greater application predominance are: the “what?” voice of the customer matrix, 
the “how?” voice of the expert matrix, the “what? and how?” relationship matrix and the technical 
benchmarking matrix for obtaining target values (29 publications).

As for the divergent points, these are related to a lack of application of the technical benchmarking 
matrix (9 publications) and correlation matrix (9 publications), and there is no simultaneous application 
of these two phases in 24 other publications.

This demonstrates that the QFD has been partially used in studies identified for the agribusiness sup-
ply chain in the food sector, thus its full potential is wasted for analyzing quality in product development.

Thus, it is relevant to conduct studies on the agribusiness supply chain in the food sector aimed to 
extend knowledge about it and minimize conflicts between agents in the supply chain regarding varia-
tion in the perception of quality, since it is currently driven by all actors involved in agribusinesses 
(Grunert, 2005).
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ENDNOTE

1  Food additive means any substance that is not typically consumed as food itself, and that is not 
usually used as a typical food ingredient, either with or without nutritional value, whose addition 
is intended for the manufacture, processing, preparation, treatment, packaging, transport or storage 
of food products (Alba-Elías et al., 2014).
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ABSTRACT

This chapter explores the contrary views on CSR activities of financial institutions by drawing attention 
to the purported chameleon behavior of banks in promoting various CSR programs, adopting equator 
principles in lending activity, conducting financial education campaigns to increase the degree of fi-
nancial inclusion of the population versus the claim about deceptive promotional techniques, practicing 
abusive contractual clauses in order to maximize profits at the expense of consumers. The chapter is 
distinguished by the critical attitude towards the behavior of FTNCs which knows significant differences 
depending on the area of manifestation – in the country of origin or in the host countries, developing 
countries. In addition, these entities take advantage of international instruments set up such as the 
equator principles or non-financial reporting standards to create a positive image among stakeholders, 
although their behavior is not socially responsible.
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INTRODUCTION

Financial Transnational Corporations (FTNCs) are the giants of the world economy; despite not having 
a productive activity, they have a major impact on the real life because all companies and consumers 
need different financial products and services. FTNCs ensure the financing of economic agents not only 
from the countries of origin but also from the host countries, thereby influencing transnational trans-
actions at the global level. The business method of FTNCs have a worldwide impact, from Small and 
Medium Enterprises (SMEs) to financial consumers and investors. FTNCs have evolved from the sole 
goal of maximizing profit at any cost for shareholders’ interest to satisfying various stakeholders. The 
effects of the financial crisis of 2008 felt by people across the globe, generated a rather hostile attitude 
towards FTNCs.

The uncontrolled feeding of the financial innovation process by banking institutions and the poor 
disposal of banking products by rating agencies contributed to the financial crisis in 2008. The devas-
tating impact of toxic assets on the real economy was further highlighted during the global crisis. For 
these reasons, we are currently witnessing the metamorphosis of the international financial system, under 
the sign of sustainable development and corporate social responsibility (CSR). It has been noted that 
financial institutions have different behavior in host and home countries. The application of the double 
standard suggests a chameleon behavior that on the one hand promote social responsibility but, on the 
other hand, generate negative externalities especially in developing countries characterized by abusive 
behavior towards consumers coupled with poor financial education. Seeking to exploit the low level of 
financial education, banks with foreign capital practice use abusive contractual clauses and deceptive 
promotional techniques. Therefore, the presentation by financial institutions of detailed information 
on their websites or even the publication of sustainability reports is considered by some specialists as 
a greenwashing technique that tries to beautify the real situation and create a very good image among 
stakeholders.

In terms of CSR, banks are very involved and run various programs that focus initiatives such as 
the development of local communities and improvement of financial education. Such programs ensure 
an improvement of the image among consumers and enhances public opinion (Perez & del Bosque, 
2009; Pérez & del Bosque, 2015; Ruiz, 2018; Palazzo et al., 2020; Pérez et al., 2020; Siano et al., 2020; 
Stancu et al. 2020). To shed more light on the discussions surrounding the motives of FTNCs, this work 
investigates the genuineness or greenwashing of CSR activities of the FTNCs, and how they promote the 
principles of sustainable development by adopting green standards such as the Equator principles (EPs).

In specific terms, the study sets out to discuss CSR activities of the FTNCs, and how they promote 
the principles of sustainable development by adopting green standards such as the Equator principles 
(EPs). EPs represents a CSR framework that is voluntary and serves as a basis of determining, assessing 
and managing environmental and social projects1.

CSR is also very important in financial institutions mainly because of the role in capital allocation 
and infrastructural development (Osellame, 2013). For example, Canadian Bankers Association are also 
committed to sustainability initiatives. To demonstrate their commitment, the association have adopted 
sustainable banking through some of their operations in areas such as purchasing green power and reduc-
ing the amount of paper used2. Furthermore, the Bank Act (459.3) requires Canadian banks with more 
than one billion dollars to publish a statement describing the contribution to the Canadian economy and 
society (The Bank Act, 1991)3. This requirement further emphasizes the importance of sustainability 
initiatives within the banking industry.
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Despite these efforts, there is a growing concern that banks may not be sincere when it comes to 
sustainability initiatives as financial institutions are generally profit oriented enterprises. The incentive 
to voluntarily adopt a CSR initiative-and its associated costs- is therefore baffling. Is it all green washing 
or do these banks really care? We find that Financial corporations from many countries implement and 
comply with the Equator Principles (EPs) as a means of demonstrating CSR initiatives. This is contrary 
to the criticism that banks adopt EPs to be seen as responsible. For example, Canadian banks that adopt 
EPs are regarded as an “Equator Principle Financial Institution”. Such banks are allowed to use this 
title on their websites and in press releases (Robertson, 2011). The use of such title confers reputational 
advantages to adopting banks. In addition to this criticism, researchers have also expressed concerns that 
financial institutions are free-riding to gain reputational benefits and not necessarily complying with EPs 
requirements (Amalric, 2005; Osellame, 2013) mainly because banks have been noted to evaluate the 
cost versus benefit of implementing EPs, and will likely adopt EPs if the expected benefits outweigh the 
identified costs (Amalric, 2005). Exploring sustainability initiatives through EPs adoption further provides 
the much needed insight into the CSR activities and the associated motives of this very important sector.

This study therefore explores the contrary views on CSR activities of financial institutions by drawing 
attention to the purported chameleon behavior of banks in promoting various CSR programs, adopting 
Equator principles in lending activity, conducting financial education campaigns to increase the degree 
of financial inclusion of the population versus the claim about deceptive promotional techniques, prac-
ticing abusive contractual clauses in order to maximize profits at the expense of consumers. The present 
work is distinguished by the critical attitude towards the behavior of FTNCs which knows significant 
differences depending on the area of manifestation - in the country of origin or in the host countries, 
developing countries. In addition, these entities take advantage of international instruments set up such 
as the Equator Principles or non-financial reporting standards to create a positive image among stake-
holders, although their behavior is not socially responsible.

This study is important for three main reasons. First, this article contributes to research on sustain-
ability and sustainability initiatives. As organizations aim to be seen as socially responsible in order to 
gain reputation advantage, it is important for the public to be well informed regarding the motive behind 
such CSR activities. Second, this study contributes to the debate on the need for a framework to report 
CSR activities. A review of the Equator principles compliance suggests banks are genuine in the appli-
cation of the principles. This review can motivate other financial institutions to voluntarily comply and 
also motivate other regulatory bodies to float similar initiatives. Finally, the findings are important to 
multiple stakeholders. Managers of organizations and those responsible for company image and reputation 
are more informed about activities of competitors. Regulators are better informed about compliance of 
financial companies to existing regulations and researchers are provided with opportunities for further 
research in areas such as the impact of digitalization in the financial services industry.

To present the complex activity carried out by financial institutions, the chapter has three sections. 
The first section presents the background information on the convergent and divergent actions of banks 
in promoting the principles of sustainable development. The authors focused on the CSR in the financial 
industry including a discussion on the greenwashing strategies of these firms and proposes the research 
questions in this study. The second section discusses the methods and analysis. In the next section the 
authors present the main directions in which financial institutions are involved in promoting the prin-
ciples of sustainable development. In the second section, the authors present the applicability of Equator 
principles by financial institutions in the lending process, the involvement of banks in financial education 
programs and also the cases of greenwashing detected in different countries. The third section concludes 
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with considerations regarding the divergent actions in which the credit institutions are involved as well 
as proposed directions for future research.

LITERATURE REVIEW

Corporate Social Responsibility in Financial Field

For several decades, the concern of different categories of stakeholders has been about the process of 
sustainable development. More and more often, researchers and practitioners talk about sustainability and 
CSR in terms of sustainable industry, sustainable agriculture, sustainable tourism, and social responsible 
investors. Sustainable development is a concept that has found its rightful place in all areas (Matei, 2013, 
Raimi et al., 2019; Gigauri & Damenia, 2020, Morina et al., 2020; Raimi, 2020). Increasing number of 
companies and public authorities are pursuing environmental, social and economic issues in their activi-
ties, and business models being remodeled under the sign of CSR. Under pressure from stakeholders, 
more and more companies are getting involved in CSR programs focused on environmental protection, 
developing local communities, respecting employees’ rights or fighting corruption. The interest of the 
companies for carrying out the CSR actions has to do with the field of activity, the size of the company 
but can depending on other economic and social variables (Mukherjee, 2013).

The three P’s: People, Planet and Profit or “three pillars of sustainability” are elements that need to 
be considered in order to assess the performance of different organizations in a broader context. “Triple 
Bottom Line” involves the incorporation of economic, environmental and social aspects in the activity 
of any company or public institution. Sustainable development is the most important goal of humanity, 
but its complexity involves the implementation of the principles of sustainability in all areas and the 
mobilization of stakeholder groups, whose activity does not necessarily have a negative impact on the 
environment or resource consumption. In fact, sustainable development and social responsibility are two 
concepts that could shape the activity of each public or private entity, because any economic agent must 
not only limit its negative impact on the environment, but must also intensify its positive effects on the 
society in which it acts through different tools established to protect the environment, contribute to the 
development of the local community, promote ethical business behavior, and fight against corruption 
(Ciutacu et al., 2005; Hysa, 2011; Matei, 2013; García‐Sánchez et al., 2019; Pérez et al., 2020; Stancu 
et al. 2020;Gigauri, 2021; Voica & Stancu, 2021). According to the study of Rehman et al. (2020), 
government financed research and development can help the private sector investment in research and 
development, to quickly restore the economy after one crisis happens. Concerning the impact of uni-
versity research and development intensity on private research and development intensity, European 
economies are superior in terms of university-industry linkages for boosting technological innovation 
(Rehman et al., 2020).

At the international level, the concentration of efforts by international organizations such as the 
United Nations (UN), Organisation for Economic Co-operation and Development (OECD), International 
Monetary Fund, World Bank are remarkable. These institutions seek to shape the sustainable and re-
sponsible behavior of various actors in the world economy and to provide multiple economic operators 
instruments and tools through which they can meet the objectives of sustainable development (Matei, 
2013; Osellame, 2013; Raimi et al., 2015; Hysa et al, 2020; Panait et al., 2020; Raimi and Isiaka, 2021). 
As a first step, companies and institutions in different fields of activity became aware of the contribution 
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they can make to sustainable development and then identified the means by which they can do so taking 
into account the specifics of the activity. Internationally, the activity of institutions such as the United 
Nations, which launched the principles of corporate social responsibility (Global Compact Principles), 
principles that were later adapted in collaboration with other organizations for other entities or fields of 
activity (for investments responsible for agriculture, for portfolio investors, etc.).

Given the specific categories of stakeholders, social responsibility and corporate governance actions 
have specific characteristics in this field. The robustness of the international financial system was called 
into question after the bank failures that broke out in 2008, and experts realized that risk management 
is a particularly important issue for financial institutions given the specific categories of stakeholders, 
namely depositors, life insurance policyholders, pension scheme beneficiaries, savings account holders, 
portfolio investors. The bankruptcy of a bank or its financial difficulties can generate devastating effects 
on their customers who have deposited their savings, but also on other institutions given the interde-
pendence relations specific to the sector. The manifestation of systemic risk, the domino effect and the 
decline of investor confidence are realities demonstrated by the international financial crisis. Analyzes 
by European authorities on the work of financial institutions have highlighted the misunderstanding of 
risks by employees involved in the risk management process and their lack of training on risky products 
(COM / 2010/284).

Since 2001, the European Commission has noted the involvement of financial institutions in pro-
moting CSR among their clients by using social and environmental criteria in evaluating investment 
projects that are to be financed by bank credit (COM 366/2001). Building on the policies developed 
by the International Bank for Reconstruction and Development and the International Finance Corpora-
tion on assessing investment projects not only financially but also socially and environmentally, the 
world’s largest commercial banks have taken the initiative to launch the Equator Principles in 2001 (the 
principles were revised in 2006 and 2013). These Principles aim to determine, assess and manage the 
environmental and social risks related to investment projects financed (minimum USD 50 million) by 
banks. Adherence to the principles also involves the annual publication of reports presenting synthetic 
data on projects financed under these principles. In Romania, the analysis of CSR activities carried out 
by the most important banks in the banking system demonstrates their involvement, especially in the 
social field, a special importance being given to financial education programs.

Another area of interest of financial institutions is impact investments. Impact investments create a 
positive social or environmental impact in addition to the profit generated, being oriented on the basis 
of the economic pyramid (bottom of pyramid) - they aim either to improve the living conditions of poor 
or vulnerable people or to obtain positive effects on the environment. The financing instruments for 
impact investments are the traditional ones such as stocks, bonds, but there are also innovative products 
such as Social Impact Bonds already launched in the UK, even the evaluation of financial performance 
is done traditionally. Measuring social and environmental impact is much more difficult to achieve, but 
there are some concerns in this regard: Global Impact Investing Rating System (GIIRS) or Impact Re-
porting and Investment Standards. Therefore, the vulnerabilities generated by the international financial 
crisis are managed with the help of new financial instruments and strategies, noting the involvement of 
international bodies such as the World Bank or national public authorities.

”Because CSR activities are driven by industry-specific factors and the societal environment in 
which organizations operate” (Singh et al., 2020, p 1), financial institutions are focused on financial 
inclusion programs. Credit institutions are increasingly interested in attracting people with low incomes, 
disabilities or from disadvantaged areas to the banking system, both to increase the number of custom-
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ers and implicitly the profit, but also to offer them the possibility to carry out specific operations in 
a certain safe and fast way in order to meet current needs but also to achieve long-term goals. In this 
way, through the financial inclusion of unserved people, the sustainable development of the company is 
achieved through a better management of financial resources by consumers, by attracting their savings 
in the formal financial system, by a better substantiation of the decisions they take on long term and 
expanding the financing possibilities they have for satisfying personal needs or for starting a business 
(Maei, 2013; Vasile et al., 2021).

Financial inclusion assumes that “all working-age adults have effective access to the following fi-
nancial services provided by formal institutions: credit, savings (defined broadly to include transaction 
accounts), payments, insurance, and investments.” (GFPI 2016, p. 6). Financial inclusion involves com-
bined efforts by credit institutions, companies by conducting financial education programs for consumers 
and employees so that they understand and be able to use increasingly complex financial instruments, 
to substantiate the decisions as accurately as possible, savings and investment plans given the impact 
of these decisions on personal and professional life. Financial inclusion has acquired new values with 
the digitalization of economic activities. This new type of financial inclusion (digital financial inclu-
sion) uses digital technology in the design and delivery of specific financial products. The integration 
of digitalization in the process of financial inclusion has beneficial effects by attracting in the banking 
circuit people in disadvantaged areas (where there are no banking agencies) or people with disabilities 
who travel more difficult. The positive externalities generated by financial inclusion are broad and com-
plex, in addition to increasing the degree of social inclusion and the standard of living for consumers, it 
can be seen as complementary to anti-money laundering and counter-terrorist financing, as it enhances 
transparency (De Koker & Jentzsch, 2013; Grigorescu et al., 2017; Raimi et al., 2021; Singh et al., 2021; 
Vasile et al., 2021).

The international financial crisis has demonstrated the negative implications of the financial innova-
tion process (figure no 1). Out of a desire to face the increasingly fierce competition on the financial 
market, banks and stock exchanges have competed in launching new financial products, in some cases 
very sophisticated and complex, being difficult to assess even by rating agencies. The financialization 

Figure 1. Dimensions of financial institutions activities on international market
Source: authors based on selected scholarly papers
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of the economy, the loss of the link between the real and the symbolic economy have dramatic conse-
quences that have led to weakening investor confidence in financial market institutions, including financial 
supervisors who demonstrated, during the crisis, the limits of their competencies (Matei, 2013; Voica, 
2017; Andrei et al., 2018; Panait et al., 2018).

Given the specifics of the activity carried out by banks, the first of the research questions posed in 
this chapter could be formulated.

(RQ1) Are FTNCs involved in promoting the principles of sustainable development and CSR through 
several instruments?

Greenwashing Strategies in Financial Field

As good as the philosophy of CSR is, both in theory and practice, a number of industry reports and 
scholarly articles explained that the underlining motives behind the green behaviours of corporate firms 
are being undermined by unethical and deviant behaviour of companies (Vollero et al., 2016; Volgger 
& Huang, 2019). In the global financial industry, the phenomenon of green banking (otherwise called 
social or responsible banking) is being promoted by the banks as climate-sensitive sectors to reduce 
global carbon emission and in full compliance with their economic, environmental and social obligations 
(Park & Kim, 2020). Consequently, it has become fashionable for banks and other financial institutions 
to make false claims in advertising in order to attract green shareholders and socially responsible inves-
tors that attaches importance to Environmental, Social and Governance (ESG) initiatives when making 
investment consideration (Financial Times, 2019; Financial Times, 2021). This unethical practice is 
called greenwashing or window dressing CSR (Volgger & Huang, 2019). The scholars noted that the 
green claims of many corporate businesses apparently contradict best practices in CSR and international 
sustainability guidelines of the (OECD), the United Nations and local sustainability reporting documents. 
This unethical behaviour is worrisome, hence firms manifesting this tendency have been referred to using 
several terminologies such as ‘the helpful hypocrites’, ‘the rogue corporation’, ‘the scrooge posing as 
Mother Teresa’ and hypocritical organisations within the CSR literature (Scheidler et al., 2019; Babu, 
De Roeck & Raineri, 2020; Glozer and Morsing, 2020).

A number of financial institutions in the United States, and Europe fit the descriptions above, as they 
deliberately and falsely cover-up their unethical behaviours by flagging social responsibility programmes, 
and projects in their operating environment. There are several examples of the phenomenon of green-
washing and window-dressing social actions and corporate donations across the globe. To progress in 
the discussion, it is important to understand the concept of greenwashing. What then is greenwashing?

Different definitions have emerged, but they all converged on the fact that, greenwashing occurs 
when corporate firms intentionally make false claims regarding their environmental practices and social 
causes to the customers and other multiple stakeholders in order to gain corporate reputation, influence 
purchase intentions, and enhance consumer loyalty (Delmas & Burbano, 2011; Lyon & Montgomery, 
2015). In other words, greenwashing is a phenomenon where corporate firms flagging CSR have not 
genuinely matched their claims on environmental performance, product and service quality, social is-
sues and other green causes with actual corporate activities. It is a case of corporate firms telling the 
truth, telling lies or half-lies about their green behaviours with respect to global warming, clean energy, 
sustainable production, pollution, deforestation, species extinction, and resource depletion and other and 
social initiatives (Walker & Wan, 2012; de Jong, Huluba & Beldad, 2020).
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The motives behind the practice of greenwashing by the financial institutions include building posi-
tive reputation through green posturing, gaining strong environmental credentials, attracting customer 
loyalty, attracting government attention and patronage, boosting public perception as eco-friendly finan-
cial institutions, benefitting from the emerging green products, forging partnership green investors/green 
savers, gaining tax waivers from tax authorities, and gaining long-term financial performance associated 
with green banking (Oni, 2016; Financial Times, 2019; Park & Kim, 2020; Financial Times, 2021).

With regards to types of greenwashing, a number of extant literatures categorised greenwashing using 
fascinating taxonomies. There are good and bad greenwashing; and there are authentic and misleading 
greenwashing depending on the severity of the greenwashing. For the purpose of guiding the customers 
and other critical stakeholders in identifying products of corporate firms with misleading environmental 
claims, TerraChoice (2009) categorised greenwashing into seven sins, namely: (a) sin of the hidden trade-
off, (b) sin of no proof, (c) sin of vagueness, (d) sin of worshiping false labels, (e) sin of irrelevance,, 
(f) sin of lesser of two evils, and (g) sin of fibbing.

According to UL (2021), the sin of the hidden trade-off refers to an environmental claim that is based 
on a narrow set of product attributes without any link to environmental issues such as zero-tolerance for 
greenhouse gas emissions and management of chlorine and other bleaching chemicals. The sin of no 
proof on the other hand refers to spurious environmental claim that is not substantiated by accessible 
certification and/or verifiable information from reliable third-party authorities such production of facial 
tissues and toilet tissue products from recycled contents without providing evidence. Moreover, the sin 
of vagueness describes an environmental claim that has vague meaning and poorly defined essence that 
could mislead the consumer. Whereas, the sin of worshiping false labels refers to a misleading claim about 
products through the words, labels and images that convey the impression of third-party endorsement, 
but proved to be false, deceitful and lacking endorsement. Furthermore, the sin of irrelevance refers to 
environmental claim that apparently are truthful, but the claims are common knowledge in the public 
domain, hence unhelpful for the consumers seeking environmentally preferable products. Sin of lesser of 
two evils however refers to a claim that is factual within a specific product category, but distract the con-
sumer from the greater environmental impacts and risks posed by other whole product category. Finally, 
the sin of fibbing refers to environmental claims that are apparently false, and is designed to mislead.

The phenomenon of greenwashing is a pervasive corporate practice and come in different forms 
(Atkinson and Kim, 2014). Truth in Advertising (2020a) identified corporate firms accused of green-
washing to include:

• Blueland (claimed 100% recyclable’ cleaning products);
• Quorn Foods (carbon footprint claims);
• Tide purclean (‘plant-based’ laundry detergent);
• Windex and other household cleaners (claimed non-toxic’);
• Volkswagen/BMW/Chevy/Ford/Mercedes-Benz (claimed clean diesel autos);
• GreenPan (claimed green cookware);
• Nestle (claimed sustainably sourced cocoa beans);
• Nest Labs (claimed programmable thermostats);
• Kauai Coffee (compostable coffee pods);
• Charmin Freshmates (claimed flushable wipes);
• Rainforest Alliance (Chiquita bananas, coffee, tea, etc.);
• Reynolds American (Natural American Spirit cigarettes);
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• AJM Packaging Corporation (claimed paper plates);
• LEI Electronics (claimed carbon neutral batteries); and

SeaWorld (claimed killer whale shows). The environmental massages and sustainability claims of these 
fifteen (15) corporate firms sound attractive and had continued to elicit patronage and loyalty from the 
buying consumers, but the claims were found to be half-truth or complete lies about the environmental 
performance of their respective products.

Given the scale of the greenwashing phenomenon in the world economy, the authors asked the second 
research question.

(RQ2) Are FTNCs involved in greenwashing actions to improve image among stakeholders?
This article aims to fill the gap detected in the literature because the identified scientific papers focus 

either on the involvement of FTNCs in promoting sustainable development or on building a false positive 
image among stakeholders although the financial institution abuses the asymmetry of market information 
and poor financial education of consumers especially in developing countries.

METHODS AND ANALYSIS

The unit of analysis of this study is organisational level with a cross-continental focus. Furthermore, the 
study adopts a qualitative research method, while relying on a desk research technique. To gain deeper 
insight into the CSR activities of FTNCs, the authors sourced the required data from scholarly articles, 
SDD - GRI Database, reports on greenwashing, and other online resources. The data gathered from 
diverse sources were objectively appraised and analysed using a critical review of the literature (CLR). 
For objectivity in the selection of literature, the study searched for relevant papers on ScienceDirect, 
EbscoHost, JSTOR, Google Scholar, and ProQuest. From over 200 scholarly articles, texts, and working 
papers previewed, the authors selected 80 articles using the purposive sampling technique. The research 
methodology follows a three-stage protocol for selection and analysis of articles.

Stage 1: Data sourcing - This stage focuses on sourcing relevant articles that better provides clarity 
and direction to the intent of the research. The articles selected through the purposive sampling technique 
followed the selection criteria below:

• The selected articles discuss corporate social responsibility (CSR) in relation to sustainable 
development;

• The articles chosen focus on CSR activities of financial institutions particularly the Financial 
Transnational Corporations (FTNCs);

• The articles discuss the phenomenon of greenwashing of the FTNCs;
• The articles selected explicate the principles and measures for mitigating greenwashing of the 

FTNCs;
• The selected article cut across major continents.

Stage 2: Data development and conversion – At this stage, the insightful information from the se-
lected articles were compiled and integrated t in readiness for analysis data.
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Stage 3: Data analysis – The information extracted on CSR programs promoting sustainable devel-
opment and greenwashing were appraised and analysed using a content analysis. This methodological 
approach is supported by (Jepson, 2009; Williams & Shepherd, 2017).

The selected articles focused on two major aspects that guide the activity of FTNCs and that demon-
strate the chameleon behavior of these entities (1) involvement in promoting sustainable development 
by using specific tools such as CSR programs and (2) greenwashing actions through which they try to 
mask unethical behavior towards various stakeholders by practicing abusive contractual clauses or using 
deceptive promotional techniques So, the selected scholarly works were content analysed and contextu-
alised to answer the question of whether the CSR programs of the financial institutions are targeted at 
development-oriented issues or just greenwashing palliatives (figure 2).

CSR AND SUSTAINABLE DEVELOPMENT IN THE FINANCIAL 
SECTOR: AN APPLICATION OF THE EQUATOR PRINCIPLES

This section utilizes the Equator Principles (EPs) to illustrate the role of Corporate Social Responsibility 
(CSR) in the financial sector. Specifically, we examine the motive and the steps that financial institutions 
are taking to implement and comply with these principles. The EPs represent a risk management frame-
work to determine, assess, and manage environmental and social risks projects within the institution. 
Set in motion on June 2003 by 10 international banks, these principles signify the commitment of these 
banks to ensuring that the projects they support are developed in a socially responsible manner (Scholtens 
& Dam, 2007). At the time of writing, 116 financial institutions in 37 countries have adopted the EPs4. 
The institutions within the countries are called Equator Principles Financial Institutions (EPFIs). A list 
of these institutions is presented in Appendix 1 (Equator Principles, 2020).

CSR is important in financial institutions mainly because of their role in capital allocation and in-
frastructural development (Osellame, 2013). There are however concerns that banks may not be sincere 
when it comes to sustainability initiatives as financial institutions are generally profit-oriented enterprises. 
For instance, the use of “Equator Principle Financial Institution” title on websites and in press releases 
confer reputational advantages to such institutions (Robertson, 2011). Researchers have also expressed 
concerns that financial institutions are free-riding to gain reputational benefits and not necessarily com-
plying with EPs requirements (Amalric, 2005; Osellame, 2013). Another concern is that banks have been 
noted to evaluate the cost versus benefit of implementing EPs, and will likely adopt EPs if the expected 
benefits outweigh the identified costs (Amalric, 2005), therefore, adoption of EPs may not be entirely 

Figure 2. The main areas of interest for published articles
Source: Authors based on selected scholarly papers
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altruistic. In view of the importance of CSR to financial institutions and the wide adoption of EPs, this 
section provides insight into the importance of CSR within the framework of EPs. The findings of which 
will enlighten the public and perhaps encourage more financial institutions to adopt these principles.

The EPs represent a voluntary code of conduct in which financial institutions that sign on agrees to 
comply with the stipulated requirements in financing projects. The principles serve as a benchmark for 
financial institutions to manage social and environmental issues encountered in project financing (Law-
rence, 2009). EPs apply to five financial products when supporting a new project with total capital cost 
of $10 million or more.5 These products are Project Finance Advisory Service, Project Finance, Project-
Related Corporate Loans, Bridge Loans, and Project-Related Refinance, and Project-Related Acquisition 
Finance. The latest version, EP4 was released on November 18, 2019 and effective October 1, 2020.

The EPs consists of 10 guiding principles. Principle 1 requires each EPFI to categorize each proj-
ect. The project types are classified according to three categories. Category A represents projects with 
potentially significant adverse social and environmental impacts that are diverse, irreversible, or un-
precedented. Category B represents projects with potentially limited adverse social or environmental 
impacts while Category C represents projects with minimal social or environmental impacts. Principle 
2 requires the financial institution to conduct an appropriate process to address the impact of relevant 
environmental and social risks on the proposed project. Principle 3 requires the assessment to consider 
the relevant host country’s laws and regulations while principles 4 and 5 require the project’s host to 
prepare and implement and Action Plan and demonstrate an effective stakeholder engagement. Principle 
6 requires the borrower to establish a grievance mechanism to ensure consultation, disclosure and com-
munity engagement. Principle 7 provide the guidelines for an independent review of the assessment 
process while principle 8 stipulates the inclusion of the EP’s requirements into loan covenants. Principle 
9 requires monitoring and reporting of the EPFIs and principle 10 requires the member bank to report 
its EPs implementation on an annual basis (Equator Principles, 2020).

Theories of CSR propose that firms will engage in CSR if they anticipate benefits from such activi-
ties (Bagnoli & Watts, 2003; McWilliams & Siegel, 2001). From an economic perspective, banks will 
likely adopt EPs if the perceived benefits outweigh the expected costs. There are however concerns that 
EPs may not represent a CSR model due to free rider issues and adverse selection (Schepers, 2011). 
Scholars have suggested that the ability of EPs to serve in a CSR capacity depends on how they are 
enforced and the compliance by the reporting entities. The legitimacy of EPs has also been questioned 
due to gaps in the governance structure and the lack of transparency and accountability which has left 
the processes and content to the discretion of the banks (Schepers, 2011). Irrespective of the shortcom-
ings, EPs represent a major step by financial institutions to be socially responsible, and compliance to 
the principles will greatly benefit the society.

Similar to other industry self-regulations, there are concerns about EPFIs underlying motive consider-
ing financial institutions are mostly profit-oriented. Industry self-regulation is prone to problems such 
as implementation and compliance with the regulation (Garvin, 1983). Studies on voluntary disclosure 
suggests there are incentives for firms to provide credible disclosures. Credible voluntary disclosure 
has been linked to reduced cost of capital (Botosan, 2006) and improved reputation (Friedman & Miles, 
2001). In line with the belief that sustainability initiatives add value, reduces risk, and results in improved 
business outcome (Lawrence, 2009), the authors also expect that EPs will be relevant and add value to 
adopting financial institutions. Scholars have suggested that signing into the principles will enhance 
firm value (Amalric, 2005), strengthen corporate reputation (Wright & Rwabizambuga, 2006) or sig-
nal their superior environmental and social responsibility (Scholtens & Dam, 2007). Amalric (2005) 
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formulated three hypotheses to explain the motives behind EPs. The first hypothesis suggests that EPs 
create a level playing ground in the industry for firms with different reputation risks. A reason for this 
is that more exposed banks often have to adopt higher standards of corporate behaviour to manage their 
reputation risks. The second motive suggests these principles serve as a screen for projects with social 
and environmental risks while the third hypothesis predicts EPs adopt the principles to counter critics 
that large development projects do not support sustainable development.

Other studies on motives of EPs adoption also aligns with Amalric (2005). Contreras, Bos, & Klei-
meier (2019) highlight the role of peer pressure by the finding that banks collaborate (i.e. syndicated 
loans) with adopters rather than non-adopters. The authors also find that external pressure through public 
campaign influence the adoption of EPs. These findings imply that adoption of EPs by banks will confer 
legitimacy benefits to the banks which will enhance the reputation and credibility of the principles (Con-
treras et al., 2019). While some studies find benefits such as improved CSR rating (Scholtens & Dam, 
2007), there is no evidence of improved financial performance (Chih, Chih, & Chen, 2010; Scholtens 
& Dam, 2007) suggesting that profit maximizing may not be an incentive to adopt EPs. This is cor-
roborated by the findings that EPFIs have higher liquidity compared to non-EPFIs possibly because of 
the higher risks that accompanies EPs adoption and the additional monitoring and regulations (Chen, 
Huang, & Lin, 2018). Scholtens & Dam (2007) also support the notion that adopting EPs is not mere 
window dressing because the EPFIs incur real costs, and that the benefits (reduced risk) of signing up 
outweighs the cost. Scholars also find that EPFIs have changed their organizational structure, policies 
and procedures to reflect their adoptions of the EPs (Meyerstein, 2015).

The major concerns with EPs are the lack of transparency of the disclosures possibly to protect the 
clients (Kass & McCarroll, 2006) and the lack of compliance with the codes due to the absence of a 
regulatory body (Schepers, 2011). Although EPs have recorded success in aligning banks’ strategic 
motivation, the lack of transparency results in the inability to evaluate the environmental benefit of the 
EPs (Macve & Chen, 2010). The author’s opinion is that these concerns are not limited to EPs and are 
not significant enough to negate the benefits that having an industry-wide CSR framework confers on 
the society.

Therefore, the authors of this study agree with scholars that there are some genuine motives behind 
the adoption of EPs, the major concerns relate to transparency and monitoring of compliance to the 
reporting system in order to provide more transparency and credibility to the framework. Thus, focus-
ing specifically on the Equator principles, findings support the first research objective that financial 
institutions (of which FTNCs are inclusive) promote principles of sustainable development and CSR 
through specific instruments.

FINANCIAL INDUSTRY AND GREENWASHING: 
DEFINITIONS, MOTIVES, CASES AND EFFECTS

With specific reference to the financial industry, the incidences of greenwashing are tabulated and dis-
cussed analytically in Tables 1 to 5 hereunder.
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Table 1. Sunmark Credit Union and allegation of falsehood in overdraft fee

Case Name
(Date)

Dadm Kidz Cuts II LLC et al v. Sunmark Credit Union 
21-cv-178, N.D.N.Y. 
(Feb. 2021)

Product/Service Financial services in checking account

Greenwashing Allegations
The litigant filed a class-action lawsuit against Sunmark Credit Union for falsely 
misrepresenting when customers will be charged overdraft fees. There was no clarity on 
the financial services for customer using checking accounts.

Status of the case in court The case is pending.

Source: Truth in Advertising (2020b)

Table 2. Patelco Credit Union’s overdraft fees

Case Name
(Date)

Wicks et al v. Patelco Credit Union 
20-cv-4586, N.D. Cal. 
(May 2020)

Product/Service Checking accounts

Greenwashing Allegations The litigant filed a class-action lawsuit against PATELCO Credit Union of falsehood and 
misrepresenting when consumers will be charged overdraft fees

Status of the case in court The case is pending in the state court

Source: Truth in Advertising (2020c)

Table 3. Overdraft fees at Pathfinder Bank

Case Name
(Date)

Claflin et al v. Pathfinder Bank 
21-cv-380, N.D.N.Y. 
(Apr. 2021)

Product/Service Checking accounts

Greenwashing Allegations The litigant filed a class-action lawsuit against Pathfinder Bank of falsehood and misrepresenting when 
consumers will be charged overdraft fees

Status of the case in court The case is pending in the state court

Source: Truth in Advertising (2020d)

Table 4. HSBC Suspected of Greenwashing (Europe)

Resolution
(Date)

117 individual filers including Amundi, Sarasin & Partners and Man Group, 15 major financial institutions 
are just some of the major investors supported a resolution against HSBC

Product/Service Financial services and investment banking

Greenwashing 
Allegations

HSBC claimed to be environmentally friendly, committed to strategic transition to a low-carbon economy 
and poised to investing $100 billion into sustainable finance by 2030. This was observed to be a 
misinformation, and the investors consequently passed a resolution against HSBC accusing it of funding 
fossil fuel and coal projects to the tune of $1.8 billion despite its pledge to go carbon neutral.

Source: Williams (2021)
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The negative effects of greenwashing are colossal, and call for serious remediation actions. The litera-
ture identified a number of negative effects of greenwashing on the shoppers/consumers, investors and 
other critical stakeholders in the society. The effects include proliferation of widespread misinformation 
on environmental compliance in sustainability reports and CSR reporting; false labeling of products has 
encouraged the consumption of trans-fat, sugar, sodium and saturated fat by the consumers; fake adver-
tisements have encouraged proliferation of unsustainable products; false sustainability reports deceived 
investors into investing in harmful corporations posing as eco-friendly entities, underserved awards have 
been given by the rating agencies to underserved corporations; rogue corporations deploying greenwashing 
antics have gained underserved customer loyalty for activities that are environmentally-unfriendly, and 
irresponsible corporations have achieved financial performance through misleading green communica-
tion (Gatti, Seele & Rademacher, 2019). For the companies flagging CSR as greenwashing, the effect 
includes litigations, financial costs of litigations, reputational risks, sanctions from courts, divestment 
by investors, damaging protests by the environmentalists, loss of customer loyalty and negative financial 
bottom-line (Oni, 2016; Financial Times, 2021).

Greenwashing deserves punishments and sanctions because the alleged corporate firms have reaped 
the benefits of a green positioning flagging environmental responsiveness without behaving accord-
ingly (de Jong et al., 2020). Unfortunately, there is no punishment or legal sanction on corporate firms 
for using greenwashing to mislead, deceive and misinform the public. Considering the damage that the 
unethical practice of greenwashing has done to the wellness of the people and the society, a number of 
Non-Governmental Organizations (NGO) such as Friends of the Earth Sweden and Truth in Advertising 
and others have become watchdogs and underdogs checkmating the incidence of greenwashing. The 
NGOs impose sanctions, court actions, boycotts and reputational damage to corporate firms found to be 
culpable (Dzafic & Petersson, 2016; Truth in Advertising, 2020a). Annually, the Friends of the Earth 
Sweden present the Swedish Greenwash Award to notorious corporate firm that spread false environ-
mental claims and misleading messages on green behaviours (Dzafic & Petersson, 2016).

With increased awareness by the investors and the consumers, corporate firms found to have green-
washed have suffered financial losses through withdrawal of investments by socially responsible inves-
tors/shareholders, sanctions by governments/regulatory authorities, withholding of social licenses by 
the host community, switching of loyalty by the consumers and fines by the courts (TerraChoice, 2009; 
Truth in Advertising, 2020a).

Table 5. Bank of England accused of Greenwashing (United Kingdom)

Resolution
(Date)

In 2020, Environmental activists, Protesters, Fossil divestment groups such Fossil Free London and 
Extinction Rebellion Hammersmith & Fulham passed a resolution and queried hypocrisy of Governor 
Andrew Bailey.

Product/Service Regulators, Financial services and investment banking

Greenwashing 
Allegations

Bank of England claimed to be committed to a low-carbon economy and poised to preserving the planet for 
generations to come. But, the banks provided bailouts to the UK’s companies affected by Covid-19 under the 
Corporate Covid Financing Facility (CCFF), without social or environmental strings attached to the support 
interventions. This was observed to be a misinformation, and the investors consequently passed a resolution 
against HSBC accusing it of funding fossil fuel and coal projects to the tune of $1.8 billion despite its pledge 
to go carbon neutral.

Source: Dewhirst (2020)
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To curb this dangerous development, the European Union introduced new rules with wider series 
of green finance regulations, broad-based classification of investment products and tough disclosure 
requirements. These new rules were promulgated to prevent banks and from engaging in greenwashing 
(Financial Times, 2021). Similarly, the financial sector regulatory authorities in Nigeria, China, and 
Bangladesh have respectively developed mandatory guidelines called Nigerian Sustainability Banking 
Principles (NSBP), Chinese Green Credit Guidelines (GCG) and the Bangladeshi Environmental Risk 
Management (ERM) that guide the financial institution as well as curb excesses in annual, sustainability 
and corporate social responsibility reports (Oni, 2016).

An important policy prescription for stemming the tide of greenwashing is for the governments and 
its regulatory authorities, environmental activists, socially responsible investors and green consumers 
in all countries to deploy a combination of voluntary and mandatory compliance regulations that would 
guide, limits and control the manners of communicating and disclosures of CSR philosophies, accom-
plishments, programmes and interventions in order to avert the growing trends of greenwashing that 
overstretches CSR messages and claims.

FUTURE RESEARCH DIRECTIONS

Given the complexity of the phenomenon analyzed and the challenges posed by the COVID crisis, 
the future studies will focus on the impact of digitalization on the phenomenon of financial inclusion 
and financial education. Digitization in the financial sector increases the degree of financial inclusion, 
especially in countries where the physical infrastructure is less developed. The development of digital 
infrastructure must be accompanied by adequate financial education programs so that consumers know 
how to properly use mobile devices, electronic platforms but also understand the risks and limitations 
of new products and services. Financial institutions need to take steps to better manage risk. Risk man-
agement is a key element of corporate governance and can restore investor confidence in the financial 
system. Therefore, a key role is played by the board of directors and employees, which must not only aim 
to increase the financial performance of institutions in the short term, but also to increase their stability 
and investor confidence in these entities in the long term. Therefore, consolidating a healthy culture in 
terms of risk management (COM / 2010/284; Noja et al., 2021) and increasing the social involvement 
of financial institutions are essential. Restoring investor confidence in the financial system is a difficult 
process that requires sustained action by financial institutions: Credit institutions need to run financial 
education programs for their clients so that they understand the risks involved in operating in the finan-
cial market. Financial education programs are essential because the lack of financial culture has serious 
long-term consequences on the well-being of citizens and, implicitly, of society in general. The actions 
of financial institutions are also supported by public authorities, in some countries, there are national 
financial education strategies, and public institutions such as the ministry of education, the national 
bank or the financial supervisory authority carry out their own financial education programs. However, 
studies conducted worldwide have shown the limitations of financial education programs (Klapper, 
Lusardi, Panos, 2012; Ene & Panait, 2017; Iacovoiu, 2018). Financial knowledge is not enough to make 
good decisions, other aspects such as the attitude, opinions or values that each investor believes in are 
important. Investors’ confidence in their knowledge and skills are essential for starting financial market 
transactions. For this reason, financial education must also be done from the perspective of behavioral 
finance. Financial education must not only focus on the investment process, but also on the saving pro-
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cess. On the one hand, financial education programs must aim to increase the savings rate and, on the 
other hand, they must aim to attract low-income and vulnerable people into the financial system (Klap-
per, Lusardi, Panos, 2012; Ene & Panait, 2017). In summary, future research can examine the effect of 
digitalization on financial inclusion and education focusing specifically on financial education programs, 
strategies, risk management and financial education for the general public.

CONCLUSIONS

This chapter sets out to investigates the genuineness or greenwashing of CSR activities of the FTNCs, 
and how they promote the principles of sustainable development by adopting green standards such as 
the Equator principles (EPs). At the end of the discourse, it was found that there is substantial evidence 
that credit institutions are actively involved in CSR activities and community development initiatives 
aimed at given back to the society. Similarly, it was found the credit institution further sustainable de-
velopment through financial inclusion and adoption of the Equator Principles for determining, assessing 
and managing environmental and social projects. At the same time, there are incidence of greenwashing 
activities such as widespread misinformation on environmental compliance in sustainability reports and 
CSR reporting, which is designed to cover-up unethical behaviours of these credit institutions.

In view of the forgoing, it is important that the financial industry takes appropriate steps to promote 
transparency and accountability. The government through its regulatory authorities and professional 
associations should set up enforcement mechanisms to significantly reduce if not eliminate the practice 
of greenwashing. However, the activity of credit institutions is under the sign of maximizing profit, 
which is why employees have targets for the sale of products and services. Moreover, in some cases, the 
involvement of financial institutions in CSR programs is only a method of window dressing that aims 
only to improve the image among stakeholders. The practice has also demonstrated the promotion of 
sustainable development principles by financial institutions is only for declarative purposes, some of 
them being accused of greenwashing. Therefore, the chameleon behavior of financial institutions is a 
reality found in most countries.

The management of banks must set realistic targets for employees regarding the sale of financial 
products so that they have an ethical attitude towards the customers and explain to them all the risks that 
financial products entail. Financial institutions must also target vulnerable groups (women, people with 
disabilities, those without a financial history, those with low incomes, those in rural areas) and promote 
new instruments against poverty such as microfinance and impact investments. Therefore, financial 
inclusion must guide the actions of credit institutions, and their social inclusion strategies must be cor-
related with those of CSR and business strategy.

The international crises of the last decades have once again demonstrated the importance of the 
financial market and the activity of the actors that operate on this market: banks, stock exchanges, 
brokerage firms, insurance companies, rating agencies, investors, consulting firms. Given the multiple 
scandals that have affected the financial sector, the management of financial institutions must not only 
promote the Codes of Ethics among employees, but should exercise more rigorous management of the 
risks they can generate, to promote a culture of risk and have a healthy remuneration policy. The launch 
of new financial products should only be done after a rigorous risk assessment. Therefore, the creativity 
of employees must be manifested in a limited framework given the multiple social implications of using 
toxic financial products Financial institutions need to set realistic targets for their employees who are 
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no longer under pressure to sell as many products as possible to customers. This practice can generate 
unethical behavior on the part of employees who, out of the desire to achieve the set objectives, do not 
explain to customers the risks posed by the traded financial products. So, the social responsibility of 
financial institutions must be manifested directly in the relationship with its customers, by promoting an 
ethical behavior of employees, and not only through CSR programs. The international financial crisis has 
led to a loss of consumer confidence in the financial system. Internationally, financial institutions seek 
to regain the trust of customers and investors by promoting principles of ethics, transparency and social 
responsibility. Financial inclusion programs run by banks or even national financial inclusion strategies 
aim at the access of certain categories of people such as women or the rural population to modern financial 
services. In order to forestall the phenomenon of greenwashing from eroding the good intentions of CSR 
programs in the operating environment, the disadvantaged stakeholders including customers of FTNCs 
have to be systematically empowered through financial inclusion, financial education and digitalisation 
integration. Thus, well informed stakeholders would be able to identify the difference between genuine 
CSR and greenwashing palliatives.

This study contributes to the research on sustainability and highlights the need for a framework 
to report sustainability initiates. Findings from this study are important to the managers interested in 
improving the CSR activities within their organizations and to regulatory bodies that are interested in 
compliance of FTNCs to sustainability reporting frameworks. The suggested areas for future research 
provides opportunities for more informed research on CSR activities of FTNCs.
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KEY TERMS AND DEFINITIONS

CSR: Corporate social responsibility (CSR) is a type of business self-regulation with the aim of 
being socially accountable.

Financial Education: Financial education is a process where the consumers of financial products and 
services improve their understanding for financial market. Through the financial education programs, 
the consumers develop the skills and confidence in strengthening information about financial risks and 
occasions, make decisions on the bases of good information, are acquainted with the fact where to find 
help and take other effective measures for improving their wealth.

Financial Inclusion: Financial inclusion means that individuals and businesses have access to useful 
and affordable products and services that meet their needs—transactions, payments, savings, credit, and 
insurance—delivered in a responsible and sustainable way by specific institutions.

Financial Institutions: A financial institution is an intermediary between consumers and the capital 
or the debt markets providing banking and investment services.

Sustainable Development: Sustainable development is development that meets the needs of the 
present without compromising the ability of future generations to meet their own needs.

ENDNOTES

1  https://equator-principles.com/about/
2  https://cba.ca/banks-and-the-environment
3  https://laws-lois.justice.gc.ca/eng/acts/b-1.01/page-76.html
4  https://equator-principles.com/about/
5  Project related corporate loans require the client to have operational control over the majority of the 

loan. Also, the loan tenor must be of at least 2 years in tenor and the total aggregate loan amount 
and the EPFIs commitment are at least $50 million. Project-Related Finance and Project-Related 
Acquisition Finance requires the project to be in accordance with the Equator Principles framework, 
has no material change in scope of the project, and the project must be uncompleted at the time of 
signing the loan agreement.
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APPENDIX

Table 6.

Institution Adoption 
Date

Country of 
Headquarters

Region of 
Headquarters

1 Absa Group Limited 22-Oct-09 South Africa Africa

2 Access Bank Plc 04-Jun-09 Nigeria Africa

3 Arab African International Bank 25-Jan-09 Egypt Africa

4 Bank of Africa 10-May-10 Morocco Africa

5 Ecobank Transnational Incorporated 01-Jan-12 Togo Africa

6 Fidelity Bank Plc 01-Nov-12 Nigeria Africa

7 FirstRand Limited 13-Jul-09 South Africa Africa

8 Mauritius Commercial Bank Ltd. 15-May-12 Mauritius Africa

9 Nedbank Limited 10-Nov-05 South Africa Africa

10 Standard Bank Group 02-Feb-09 South Africa Africa

11 Bank of Chongqing 02-Feb-21 China Asia

12 Bank of Guizhou 30-Nov-20 China Asia

13 Bank of Huzhou 24-Jul-19 China Asia

14 Bank of Jiangsu 20-Jan-17 China Asia

15 Bank Sinopac 27-Feb-20 Taiwan, R.O.C. Asia

16 Cathay United Bank Co., Ltd 23-Mar-15 Taiwan R.O.C. Asia

17 Chongqing Rural Commercial Bank 27-Feb-20 China Asia

18 CTBC Bank Co., Ltd 23-Jan-19 Taiwan R.O.C. Asia

19 DBS Bank 18-Nov-19 Singapore Asia

20 Development Bank of Japan 01-Jul-20 Japan Asia

21 E.SUN Commercial Bank, LTD 28-Dec-15 Taiwan R.O.C. Asia

22 First Commercial Bank 21-Dec-20 Taiwan R.O.C. Asia

23 IDFC FIRST Bank 03-Jun-13 India Asia

24 Industrial Bank Co., Ltd 31-Oct-08 China Asia

25 KB Kookmin Bank 2004-02-21 South Korea Asia

26 Korea Development Bank 02-Jan-17 South Korea Asia

27 Mian Yang City Commercial Bank 20-Jul-20 China Asia

28 Mizuho Bank, Ltd. 27-Oct-03 Japan Asia

29 MUFG Bank, Ltd 22-Dec-05 Japan Asia

30 Nippon Life Insurance Company 01-Apr-19 Japan Asia

31 OCBC Bank 01-Dec-20 Singapore Asia

32 Shinhan Bank 09-Sep-20 South Korea Asia

33 Shinsei Bank, Limited 01-Apr-20 Japan Asia

34 Sumitomo Mitsui Banking Corporation 23-Jan-06 Japan Asia

35 Sumitomo Mitsui Trust Bank, Limited 01-Feb-16 Japan Asia

Continued on following page
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Institution Adoption 
Date

Country of 
Headquarters

Region of 
Headquarters

36 Taipei Fubon Commercial Bank 04-Dec-17 Taiwan R.O.C. Asia

37 Taishin International Bank 11-Nov-19 Taiwan R.O.C. Asia

38 The Norinchukin Bank 01-May-17 Japan Asia

39 Yuanta Commercial Bank 08-Oct-20 Taiwan R.O.C. Asia

40 ABN Amro 03-Aug-09 The Netherlands Europe

41 Banco Bilbao Vizcaya Argentaria, S.A. (BBVA) 18-May-04 Spain Europe

42 Banco Sabadell 29-Sep-11 Spain Europe

43 Banco Santander S.A. 30-Apr-09 Spain Europe

44 Bankia 18-Jul-18 Spain Europe

45 Bankinter 12-Dec-16 Spain Europe

46 Barclays plc 04-Jun-03 UK Europe

47 BNP Paribas 24-Oct-08 France Europe

48 CaixaBank 19-Mar-07 Spain Europe

49 Coöperatieve Rabobank U.A. 04-Jun-03 The Netherlands Europe

50 Credit Suisse Group 04-Jun-03 Switzerland Europe

51 Crédit Agricole Corporate and Investment Bank 04-Jun-03 France Europe

52 De Volksbank 25-Nov-09 The Netherlands Europe

53 DekaBank Deutsche Girozentrale 01-Mar-11 Germany Europe

54 Deutsche Bank AG 27-Jul-20 Germany Europe

55 DNB 29-May-08 Norway Europe

56 DZ Bank AG 01-Jan-13 Germany Europe

57 Eksport Kredit Fonden 14-May-04 Denmark Europe

58 Export Credit Norway 27-Jun-14 Norway Europe

59 FMO (Netherlands Development Finance Company) 19-Oct-05 The Netherlands Europe

60 Green Investment Group Limited 02-Dec-13 UK Europe

61 HSBC Holdings plc 04-Sep-03 UK Europe

62 ING Bank N.V. 23-Jun-03 The Netherlands Europe

63 Instituto de Crédito Oficial (ICO) 26-Oct-16 Spain Europe

64 Intesa Sanpaolo SpA 04-Aug-06 Italy Europe

65 KBC Group N.V. 27-Jan-04 Belgium Europe

66 KfW IPEX-Bank GmbH 03-Mar-08 Germany Europe

67 La Banque Postale 15-Oct-19 France Europe

68 LBO France 02-Mar-20 France Europe

69 Lloyds Banking Group Plc 31-Jan-08 UK Europe

70 Natixis 30-Dec-10 France Europe

71 NIBC Bank N.V. 09-Nov-10 The Netherlands Europe

72 NN Investment Partners 02-Apr-19 The Netherlands Europe

73 Nordea Bank AB (publ) 21-Feb-07 Sweden Europe

Table 6. Continued

Continued on following page
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Institution Adoption 
Date

Country of 
Headquarters

Region of 
Headquarters

74 NWB Bank 01-Oct-20 The Netherlands Europe

75 OP Financial Group 16-Dec-16 Finland Europe

76 NatWest Group Plc 04-Jun-03 Scotland Europe

77 Skandinaviska Enskilda Banken AB 03-Apr-07 Sweden Europe

78 Société Générale 03-Sep-07 France Europe

79 Standard Chartered PLC 08-Oct-03 UK Europe

80 Svenska Handelsbanken AB (publ) 23-Jun-16 Sweden Europe

81 Swedbank AB 28-Oct-19 Sweden Europe

82 Swedish Export Credit Corporation (SEK) 21-Jun-17 Sweden Europe

83 UK Export Finance 31-Mar-16 UK Europe

84 UniCredit SpA 04-Jun-03 Italy Europe

85 Banco Bradesco, S.A. 08-Sep-04 Brazil Latin America

86 Banco de Crédito 22-Jan-13 Peru Latin America

87 Banco de Galicia y Buenos Aires S.A. 19-Mar-07 Argentina Latin America

88 Banco de la República Oriental del Uruguay 03-Jan-08 Uruguay Latin America

89 Banco do Brasil 06-Jul-06 Brazil Latin America

90 Banco Votorantim SA 30-Jun-16 Brazil Latin America

91 Bancolombia S.A. 11-Dec-08 Colombia Latin America

92 BTG Pactual 31-Aug-20 Brazil Latin America

93 CAIXA Econômica Federal 18-Nov-09 Brazil Latin America

94 CIFI (Corporacion Interamericana Para El Financiamiento de 
Infraestructura S.A.) 06-Apr-07 Panama Latin America

95 Itaú Unibanco S.A. 12-Aug-04 Brazil Latin America

96 Ahli United Bank B.S.C. 01-May-11 Kingdom of Bahrain Middle East

97 First Abu Dhabi Bank (FAB) 20-Sep-15 United Arab 
Emirates Middle East

98 Banco Mercantil del Norte S.A. 12-Mar-12 Mexico North America

99 Bank of America Corporation 15-Apr-04 USA North America

100 Bank of Montreal 15-Sep-05 Canada North America

101 Bank of Nova Scotia 25-Sep-06 Canada North America

102 Canadian Imperial Bank of Commerce (CIBC) 03-Dec-03 Canada North America

103 CIBanco S.A. 07-Mar-12 Mexico North America

104 Citigroup Inc. 04-Jun-03 USA North America

105 Ex-Im Bank 31-Mar-11 USA North America

106 Export Development Canada 25-Oct-07 Canada North America

107 JPMorgan Chase & Co. 04-Dec-06 USA North America

108 Manulife 11-May-05 Canada North America

109 Royal Bank of Canada 21-Jul-03 Canada North America

Table 6. Continued

Continued on following page
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Institution Adoption 
Date

Country of 
Headquarters

Region of 
Headquarters

110 TD Bank Financial Group 12-Apr-07 Canada North America

111 Wells Fargo Bank, N.A. 12-Jul-05 USA North America

112 Australia and New Zealand Banking Group Limited (ANZ) 15-Dec-06 Australia Oceania

113 Commonwealth Bank of Australia 26-May-14 Australia Oceania

114 Export Finance Australia 03-Mar-09 Australia Oceania

115 National Australia Bank Limited 25-Oct-07 Australia Oceania

116 Westpac Banking Corporation 04-Jun-03 Australia Oceania

Table 6. Continued
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ABSTRACT

Football coaches often play a differentiating role for the clubs, helping them to survive in a demanding 
mediatic, changing, and competitive environment where innovation may arise regarding leadership. 
This chapter seeks to unveil the perceptions of football coaches as leaders and the role of the football 
clubs’ organizational culture in affirming this leadership. Studies on leadership constitute a broad field 
of organizational and management theories, highlighting the role of personality traits, as well as the 
organizational and social contexts surrounding the leaders’ actions. As there is no significant academic 
literature on football coaches and leadership, it was sought to explore the coaches’ perceptions as lead-
ers, as well as the influence of the clubs’ organizational culture in which they developed their activity. 
Based on 22 interviews with football coaches of reference clubs, this chapter highlights their difficulties, 
demands, and needs to deal with their professional context.

INTRODUCTION

The growing complexity of sports structures and the media coverage of the sports phenomenon (Sousa, 
2018), combined with the growth in revenue generated and the increasingly demanding competitive 
environment, makes the world of football attractive for the development of studies in various areas.

In management, namely regarding people, sports leadership has been studied by the academic com-
munity, especially the one exerted by the coach (Moreno-Arrebola et al., 2017). Such studies make it 
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possible for organizations to replicate the practices of successful leaders in these sports contexts into 
their specific contexts.

Research studies carried out with football coaches reveal the variety of behaviors adopted and the 
different effects caused by the actions of the actors, namely their leadership styles and the link to success 
(e.g., Mills & Boardley, 2016; Ancelotti, Brady, & Forde, 2017; Koch, 2018; Thompson, 2019). The 
role of today’s football coaches goes beyond the field of technical competence, especially in a media, 
competitive, turbulent context that exerts pressure on this type of professional to ensure that their teams 
have high performance (Flint et al., 2014), and where the time needed to reach excellence levels is often 
overlooked. Thus, it is expected that coaches spearhead a global process of evolution of their athletes 
and the group, influencing their development and progress favorably (Coelho, 2004; Garganta, 2004).

This breadth of tasks and functions entails a wider range of variables that influence the coach’s per-
formance in football clubs and vice versa: individual variables (technical, socio-relational, conceptual 
and leadership competence), relational variables (between coaches and athletes), contextual factors 
beyond the control of the coach, such as issues related to finances, injuries and refereeing decisions, 
among others (Crust & Lawrence, 2006; Vieira et al., 2017; Rego et al., 2020), and also organizational 
variables, such as organizational culture (Sousa, 2018).

Studying football coaches and their leadership, in their organizational contexts (clubs), but which 
transcend them due to their constant transfer within these same contexts seems to be an adequate field of 
analysis for the identification and exploration of a set of factors associated with leadership, organizational 
culture and relationship with performance. The conclusions of these studies can be transferred to other 
organizations that work in globalized, demanding, competitive and highly changeable environments, 
where leadership is seen as a critical function in the survival of institutions.

This chapter seeks to identify and analyze the role of football coaches’ leadership through the “eye 
of the beholder”, aiming, specifically, to:

• assess the coaches’ perception as leaders;
• identify the factors that contribute to their success;
• understand the relationship between organizational culture and coaches’ leadership.

LEADERSHIP AND ORGANIZATIONAL CULTURE

This initial section deals with the main concepts and approaches regarding leadership and organizational 
culture addressing, also, the main interactions between these constructs.

Leadership

Leadership can be seen from several perspectives. Some researchers conceptualize it as a characteristic 
(e.g. Lord et al., 1986; Kirkpatrick & Locke, 1991) or as a process (Vroom & Jago, 2007). Others view 
leadership from a relational point of view (Simonet & Tett, 2013).

As a process, leadership involves influence, groups and common goals (Silva, 2016) where someone 
impacts (influence) a set of individuals (group) to achieve something (goal). So, leadership is not only 
an individual trait or characteristic but also a transactional event that happens between the leader and his 
followers. As such, the leader affects, and is affected by, followers because leadership is an interactive 
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phenomenon that aims attending some goal, and where the leader seems to be frequently considered the 
responsible to initiate the relationship, create communication lines, motivate, and is also responsible for 
maintaining the relationship (Vroom & Jago, 2007; Northouse, 2015).

The vast and diverse literature on leadership brings further complexity to the analysis (Ashford & 
Sitkin, 2019). Day and Antonakis (2012) identified nine key approaches to leadership: traits; behavioral; 
contingency; contextual; of skeptics; relational; new leadership approaches; information processing ap-
proaches; and biological/evolutionary approaches. Using another classification, leadership studies can 
be divided into traits, behavioral, situational, and emergent approaches.

The traits approach, which emerged at the turn of the 20th century, focuses on the idea that leaders 
have innate qualities that characterize them as such and, therefore, differentiate them from non-leaders. 
This approach has a body of research that validates it to some extent and enables the idea of a leader 
selection process based on personal traits, especially as psychometric tests evolve, and interest in differ-
ent individual areas, such as gender or diversity, increases. However, it does not seem to be capable of 
establishing a definitive list of traits and does not consider the weight ascribed to the influence that the 
situation exerts on leadership (Day & Antonakis, 2012; Northouse, 2015).

Bernard Bass and other theorists have developed visionary and charismatic theories (Bryman et 
al., 1992; Bass, 1998). While it is not typically an approach based on the leader’s individual features, 
it highly emphasizes this aspect. The concept of charisma still prompts controversy, namely due to the 
fact that it is sometimes associated with individuals, some other times with situations, and also with 
the interaction of both. It is argued that charismatic effects are more likely to occur in unfavorable and 
stressful contexts. Charismatic leaders shape this bond by emphasizing rewards. Throughout the whole 
process, leaders express high expectations towards followers and help them gain a sense of trust and 
self-efficacy. Charismatic leadership has its effects by highly engaging followers’ self-concepts in the 
interest of the mission articulated by the leader (Shamir et al., 2018).

Transformational leadership, associated with the work of Burns (cited in Bryman et al., 1992) and 
Bass (1985), regards a type of leadership that focuses on dispositions such as emotions, values, ethics, 
standards, and long-term goals. Leaders need to include and adapt to the followers’ needs and motiva-
tions, being acknowledged as agents of change with the implementation of new ideas. They develop 
an inspired and shared vision for the future, playing a critical role in organizational change through the 
design of new ideas. Despite being a relevant approach, its weaknesses have led to a lack of interest in 
it (Ghasabeh, Soosay, & Reaiche, 2015; Northouse, 2015).

The behavioral approach focuses on the leaders’ behavior/actions, differentiating between task-oriented 
behaviors (where the leader emphasizes the definition and structuring of work regarding the goals to 
be attained) from relationship-oriented behaviors (where the leader is concerned with subordinates and 
their well-being), and in the combination of these behaviors (leadership styles) and their influence on 
followers. These theories, such as those developed by the universities of Ohio and Michigan, and the 
Blake and Mouton model, have broadened the scope of leadership research beyond its personal traits 
or features, being supported by a solid base of studies and a broad conceptual framework useful for un-
derstanding behaviors. However, they have not been capable of identifying a universal set of behaviors 
that would consistently result in effective leadership, nor have they been capable of linking the leaders’ 
behaviors to outcomes (Day & Antonakis, 2012; Northouse, 2015).

The situational/contingency approaches value the role of the context in the adequacy of the leader-
ship style, and where the idea of leadership and the leaders’ choices are a consequence of a complex 
interaction of the context, information about potential leaders, and the role expected to be performed by 
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the leader. These theories emphasize, for example, the role of the relationship between the leader and 
their followers and the leader-member exchanges, highlighting high-quality exchanges by the leader 
with members of a group considered closer to the leader (ingroup), as opposed to those of the members 
of the least close group of followers (outgroup), and their results in terms of trust, respect, loyalty, and 
formality in behaviors (Graen & Uhl-Bien, 1995; House & Aditya, 1997; Chaudry, Vidyarthi, Liden & 
Wayne, 2021). Fiedler (1978) puts forth the idea that the effectiveness as a leader is determined by how 
well your leadership style matches the situation, and there is a set of factors that must be considered for 
this adjustment (relationship with the followers, power position, tasks structuring). In turn, the model 
developed by Hersey and Blanchard (1988) focuses on the adequacy of the leader’s style to the psycho-
logical and professional maturity of their followers.

While much of the research on leadership focuses on the leaders’ behavior and effectiveness (Felfe & 
Petersen, 2007), in the 1980s, several criticisms were made to the research of this dimension. Method-
ological issues, conceptual problems, ambiguities in definitions and lack of coherence have been pointed 
out to leadership studies (e.g. Meindl, Ehrlich, & Dukerich, 1985). Studies highlight that poor company 
performance is often ascribed to uncontrollable external events, whereas good performance is credited 
to foresight and leadership quality (Meindl & Ehrlich, 1987; Puffer, 1990; Kim & Miner, 2007). The 
fact is that the responsibility of CEOs (leaders) on company results, even after considering contextual 
effects, seems to have minimal impact (House & Aditya, 1997).

The emerging approaches to leadership seem to involve an emphasis on information processing, as-
sociated with the work of Lord (2019). According to these approaches, leadership processes take place in 
hierarchically organized dynamic and adaptive social systems. Individuals integrate leadership-relevant 
information using double-processing systems that allow both automatic, local processing, and more con-
scious, brain-scale processing to take place concurrently. Research in the areas of cognition, information 
processing and emotions has added to the development of the understanding of leadership (Cerni et al., 
2013; Mumford et al., 2017; Watts et al., 2019). Likewise, evolutionary and biological perspectives have 
been gaining attention from the academic community (Day & Antonakis, 2012).

These approaches explore the change in measurable individual variables (such as, for instance, brain 
waves, endocrinology and genes) to link it to leadership behaviors, decisions and social interaction pro-
cesses. They can be very useful in developing process models and identifying causal effects of potentially 
endogenous variables on outcomes. Studies on this line have sought to establish important relationships, 
such as the analysis of behavioral genetics (Ilies et al., 2004), the performance of leadership roles, both 
in men and women (Arvey et al., 2007), and the effect of hormones, relating to with leadership, such as, 
for example, the effects of testosterone (Zyphur et al., 2009).

Research on leadership is expanding, profiting from new approaches and new research. Diversity, 
namely gender issues (Vecchio, 2002; Coleman, 2003; Abdallah & Jibai, 2020), race (Randolph-Seng 
et al., 2016; Miller, 2019), ethnicity (Ospina & Foldy, 2009; Chin, 2013), and sexual orientation (Bar-
rantes & Eaton, 2018; Miles & Naumann, 2021), has also been one of the most explored lines in the 
area of leadership, with several studies highlighting the importance of minorities in an organizational 
context. Leadership models have developed around the role of the leader ethics and morals, as well as 
creativity, innovation and complex thinking (Knights & O’Leary, 2006; Curral et al., 2016; Uhl-Bien & 
Arena, 2018; Hughes et al., 2018).

It can be easily seen that leadership is a complex phenomenon that operates at different levels of 
analysis, involves multiple mediating and moderating factors, and takes place over substantial periods 
of time (Dinh et al., 2014), which makes it attractive but also difficult to study it.
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Organizational Culture

Despite not having a consensual definition in the academic community, organizational culture (OC) 
impacts the daily life of companies (Barney, 1986; Abu-Jarad et al., 2010). Several authors address 
this dimension of organizations as a complex combination of shared values, beliefs, assumptions and 
symbols that define the way organizations behave, function and lead their business and become more or 
less unique (Barney,1986; Deshpande & Webster, 1989; Schein, 1996; Leithy, 2017).

The development of an OC can begin with the CEO conveying the desired culture to all employees. 
Each employee interprets the meaning of expressions and intentions conveyed by the CEO from the 
perspective of personal culture and using contextual cues. OC aggregates the collection of all the em-
ployees’ interpretations (Gorton & Zentefis, 2020), and they influence and are influenced by it (Shahzad 
et al., 2012).

The analysis of OC goes through different dimensions that result from the diverse models and theo-
ries (Huey Yiing & Zaman Bin Ahmad, 2009), but it is envisaged as the foundation of social cohesion 
among employees within a company (Gorton & Zentefis, 2020).

Edgar Schein (1996) developed a model that describes OC according to three levels of visibility. The 
first regards artifacts and behavior patterns (e.g., organization of physical space, attitudes, ways of doing 
things); the second encompasses organizational values (e.g., beliefs, ethical and moral codes, ideologies); 
and the least visible, the level of basic assumptions, which are implicit, fundamental beliefs that guide 
behavior and determine how each individual perceives, thinks and feels the reality; they belong to the 
field of the unconscious, taken for granted, unquestionable and are the core of OC.

Deshpandé, Farley and Webster (1993) also developed a taxonomy of organizational cultures, defin-
ing four types resulting from the intersection of two axes – internal-external orientation and flexibility-
stability –, and which result in the clan, adaptive, bureaucratic culture, and in the culture of market or 
realization. In a similar vein, Cameron and Quinn (2011) built the Competing Values Framework (CVF) 
model, composed of two axes, which oppose stability to flexibility and internal to external factors, re-
sulting in four types of OC: hierarchical, market, adhocracy and clan culture.

Clan culture is related to internal focus and flexibility, being considered supportive; the organization 
is seen as a second family, and all members are expected to participate in the decision-making process. 
Adhocracy culture is related to external focus and flexibility; creativity and innovation are the main factors 
that add to the success of an organization. Hierarchical culture is described by internal focus and stability 
and is closely linked to stability in the organization’s functioning, with clear policies and regulations by 
which the company may act. Market culture is characterized by stability and external focus; it is ruled 
by achievement and coordination, is task-oriented, and has clear goals and decision-making processes.

Other models exist (e.g. Groysberg et al., 2018), but regardless of the use of the OC model and of the 
specific relationships of each dimension with several variables, culture influences organizations, their 
performance in its various aspects, including financial, identity and reputation, and can determine the 
well-being of their members (O’Reilly, Caldwell, Chatman & Doerr, 2014; Chatman & O’Reilly, 2016). 
It also has positive implications for the employee’s professional performance (Shahzad et al., 2012). 
Despite divergent results in some studies (e.g., Leithy, 2017), there seems to be a general consensus that 
OC (especially some types) has a decisive impact on innovation and performance (Deshpandé & Farley, 
2004; Naranjo-Valencia, Jiménez-Jimenéz e Sanz-Valle, 2016; Fiordelisi et al., 2019; Tran, 2021).
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Leadership and Organizational Culture

Schein (2010) sustains that OC and leadership can be seen as two sides of the same coin, insofar that 
leadership affects as much culture as culture influences leadership. Some researchers indicate that OC 
is relatively stable regardless of personnel or environmental change and that individuals have relatively 
little effect on culture (Alvesson et al., 2017; Schein, 2010). Here, a contingency perspective seems to 
be appropriate, as there are times when leadership can have a strong influence on OC and others when 
such efforts will not yield results (Ehrhart et al., 2014). The truth is that behaviors are highly influenced 
by the context and culture in which individuals are inserted. While there are aspects of leadership that 
seem to be universal across cultures, there is evidence that points toward the importance of culture in 
the way leaders emerge, are selected, developed and seen (Dickson et al., 2012).

The followers’ characteristics and cultural values can influence the leadership process, affecting a 
leader’s behavior (Matthews et al., 2021) to adapt to new realities, be capable of leading their team to face 
obstacles, and be prepared to turn threats into opportunities (Arruda et al., 2010). However, Groysberg 
and colleagues (2018) claim that the founders of organizations and their influential leaders also set in 
motion new cultures and imprint values and assumptions that persist for decades. Over time, the leaders 
of an organization can also shape the culture through conscious and unconscious actions (Schein, 1985). 
Especially in global organizations and in constant change, these leaders work with people from different 
backgrounds and cultures, regardless of whether it is in their country of origin or an expatriate context, 
being capable of building and maintaining a strong culture that brings together the inherent diversity 
(Tsai, 2011; Warrick et al., 2016).

Rego and colleagues (in Cunha et al., 2016), based on the work of Schein and Yukl (Table 1), put 
forth the (primary and secondary) mechanisms through which leaders can influence OC.
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There are several studies on the impact of leadership on OC (and vice versa), as well as on other 
organizational variables. Several researchers conclude that the CEO’s leadership style influences and 
depends on the process of organizational adaptation and change through the establishment of a stimulat-
ing OC (Ostroff et al., 2013; Raguž & Zekan, 2017).

Al-Ali and colleagues (2017) concluded that change leadership has a positive and significant impact 
on three types of OC: clan, adhocracy and hierarchical. Hierarchical culture, in particular, plays an im-
portant positive role in emerging and planned change in (especially public) organizations. It was also 
found that this type of OC, and not that of clan or adhocracy, positively and significantly influences the 
management of change in the public organizations studied.

Steers and Shim (2013) suggest that, at least to some extent, the success of companies is based on 
different leadership styles that help create and sustain different organizational cultures. Moreover, Bar-
reto and colleagues (2013) advocate that some cultural values can be influenced by components of the 
manager’s leadership.

Dickson and colleagues (2012) and Li et al. (2021) confirmed the positive relationship between 
various leadership styles and employee engagement, and the moderating relationship of culture towards 
leadership and employee engagement, with servant and ethical leadership styles being desired in all 
contexts and not varying with cultural factors.

Chong et al. (2018) concluded that supportive leadership styles and task-focused leadership, as well 
as a persuasive influence strategy, are correlated with team, detail, and innovation cultures, respectively. 

Table 1. Leaders’ mechanisms to influence OC

Primary

Attention

Leaders convey their priorities and values by choosing the things they question, measure, 
comment on, praise and criticize. For example, what do they do with a subordinate who does 
not know what is going on with their unit? How do they deal with someone who does not 
share information and knowledge with colleagues?

Reactions to critical 
incidents and crises

Given the emotionalism that surrounds them, moments when organizational survival is 
threatened, when norms are obscure or challenging, when insubordination and threatening 
events occur carry a high potential for conveying values and assumptions. For example, in 
crisis situations, does the leader reduce the salaries of all members (regardless of hierarchy) 
or fire staff?

Role modeling Leaders can convey values through their own actions, particularly those that demonstrate 
special loyalty, self-sacrifice and a spirit of service.

Allocation of rewards 
and status

What behaviors do the leaders reward and punish? For example, do they promote yes-men 
or encourage constructive criticism? Do they assign symbols of status (e.g., private parking, 
private toilet), or do these differences not exist?

Allocation of scarce 
resources

For example, how are budgets prepared? From above (the top management decides), or based 
on plans, projects and proposals coming from below?

Promotion, admission 
and dismissal criteria

What criteria are used for promotions? Age, seniority, experience, competence, (a)critical 
stance…? And, when there are dismissals, who are the “chosen ones”: the oldest, the least 
committed or the most “inconvenient”?

Secondary

Design of the 
organizational structure

For example, a centralized structure reflects the belief that only the leader can determine what 
is best, whereas a decentralized structure denotes the belief in individual initiative and shared 
responsibility.

Design of systems and 
procedures

Budgets, planning sessions, reports, management development programs, information 
systems, etc. can focus the attention on certain activities and criteria while reducing role 
ambiguity.

Source: Based on Cunha et al. (2016, p .631).
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These were found to be significantly stronger than the other leadership styles/strategies. The study pro-
vides a tentative conclusion that different types of culture may have different levels of strength in shap-
ing middle management and, consequently, influence subordinate outcomes.

Some authors reinforce that different types of culture are not mutually exclusive – one type of cul-
ture could be equally strong in two or more leadership styles (Nguyen & Mohamed, 2011; Xenikou & 
Simosi, 2006).

Despite the existing evidence, Raguž and Zekan (2017) claim that the number of studies that address 
the relationship between OC and specific leadership styles is still not enough.

LEADERSHIP AND ORGANIZATIONAL CULTURE IN FOOTBALL

Sports organizations and their coaches, athletes and members are, as previously mentioned, promising 
contexts for the study of OC. This type of organization is usually associated with specific values and a 
wide variety of symbols, stories, myths and rituals (Maitland et al., 2015). According to Jackson and 
Haigh (2008), sports has long served as an important source of collective identification and is perhaps 
one of the most powerful and visible symbols of national identity and nationalism. Often, the term 
“organizational culture” is used to describe a vision of a sports organization as a stable and unique 
combination of meanings (Wagstaff & Burton-Wylie, 2018).

What is certain is that there are very different realities in cultural terms in the dynamics of football, 
where there is a huge movement of human capital across countries and continents. Likewise, the media 
very intensely explore the coaches’ personality traits and personal and professional success and often 
relate this success to the coaches’ ability to react and manage teams of a transnational type (Sousa, 2018).

To analyze football coaches’ leadership, it is also necessary to explore the context, that is, clubs’ OC. 
The football context is highly influenced by the cultural reality of a country and its diplomatic relation-
ships (Kuper, 1996), which means that it is paramount for a coach to adapt to the national and organi-
zational cultures in which they are inserted, trying to understand the language and cultural behaviors to 
achieve the intended results (Ancelotti, Brady, & Forde, 2017). Carlos Carvalhal, an elite Portuguese 
coach, analyzes how some of the cultural traits of the Portuguese can explain his international success: 
“With life experience, I learned that, when there is a cultural reality, we have to adapt. We are hired 
to bring ideas and work to achieve certain goals, we go for them, but the way we will attain them is 
different from culture to culture. We have to look for other paths, often different from the ones we are 
used to walking. But one thing that the Portuguese are very good at is their ability to work and adapt. 
Perhaps for this reason, there are hundreds of Portuguese coaches succeeding in all corners of the world” 
(Carvalhal, 2014, p. 204).

Notwithstanding the huge media exposure of football coaches, who frequently change their place 
of activity and are transitory in the global and dynamic football market (Maguire, 2008), there are few 
specific studies either on the leadership of these professionals and their characteristics and training or on 
how their performance as coaches, especially in a transnational environment, relates to the surrounding 
culture and clubs’ OC.

In this sense, this study seeks to know the perception of coaches as leaders, identify the factors that, 
according to their perceptions, add to the success of this leadership and identify the role of OC in the 
performance of the football coach’s activity.
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To attain these goals, 22 football coaches were interviewed (all male), holding the UEFA PRO license 
and/or a record that guarantees the quality of their role, exercising their activity as head coach for at least 
two seasons. These criteria were established to ensure that the individuals interviewed had experience 
in managing teams in highly demanding contexts.

The interviews were conducted in distinct ways (face-to-face, via video calls and via phone call), 
and, on average, each interview lasted 52.22 minutes, having been recorded with authorization and 
transcribed for later analysis.

The average age of the interviewees is 46.2 years, and the average number of seasons as a coach in 
a professional context is 12.4 seasons, both in national and international contexts. Thirteen of the 22 
coaches have worked in a country other than their home country, 20 hold the highest UEFA license 
(UEFA PRO), and two hold the UEFA A license (level immediately prior to the PRO).

Regarding nationality, 19 are Portuguese, one is Spanish, one is Canadian, and one is English. Of 
the 22 interviewees, 13 had been professional football players, and 11 have an academic background 
(bachelor’s or master’s). Of those who played professionally, only two reconciled the university context, 
associated with an early dropout from the football career.

Given the need for trust and the difficulty of accessing these individuals, shared contacts or references 
were used to schedule interviews.

In the interview script, introductory questions were asked about the roles of a coach, and the role of 
leadership and the cultural context. Data treatment, based on the transcripts, followed the procedures of 
content analysis (Mendes & Miskulin, 2017), from previously established categories based on the study 
objectives and theoretical framework, but which changed over the course of the study, as data emerged 
that justified it.

Thus, and considering the goals of the study, three thematic areas were identified: coaches’ percep-
tion as leaders, factors of success for the activity, and perception of the relationship between OC and 
leadership.

Coaches’ Perception as Leaders

In this category, four dimensions emerged about what coaches think and feel about their role, in addition 
to the leadership dimension: decisions and discussion of ideas, relationship with players, responsibility 
for defeats, and adaptation to the context.

In the functions that they did not directly associate with the concept of leadership, the dimension 
decisions and discussion of ideas seems to be associated with the typical manager’s role of decision-
making, as well as with structuring. Having a high degree of autonomy and a lot of freedom to appoint 
their support group, something that is uncommon in the business manager (Kelly, 2008), all the inter-
viewees admit that they always have the final word, although they understand that they must listen to 
other people, negotiating some aspects and including the players, but above all their assistant coaches. 
They also emphasize the definition of tasks and the need for delegating responsibilities, as well as the 
need for the group to be accountable to them.

There are things that are not negotiated. One of the things has to do with commitment, effort and dedica-
tion to their professional activity. I cannot negotiate this. I can forgive a player who is tired, who had a 
bad night. What is negotiable is the way we play and the way we can face the opponent. In this situation, 
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I like to talk to the players, not all of them, about how we can play against the opponent; basically, it is 
about creating a bond with the players… (E22).

[…] the leader has to clearly delegate this type of functions to each one. […] the coach obviously has the 
last word in his role as leader, but I think it is important to share ideas and also to delegate responsibility 
to our collaborators. I do not like to be involved with everything, I think there are very competent people, 
and I also have competent people working with me right now, and I like that they feel responsible for 
what they do and what they have planned, period (E5).

Another component that seems typically associated with the role of the manager, but now in a di-
mension of direction and leadership, is the relationship with the players. Words that designate behaviors 
such as straightforwardness, persuasion, proximity, respect, naturalness, responsibility and discipline 
stand out from the discourses. The coaches state that it is necessary to act “without masks”, keeping the 
“genuine” nature of the relationship, as if they were “selling the idea” because:

[…] there are things, there is criticism that it is better to make in front of everyone because they act as 
a lesson for everyone, and sometimes there are things, there are details, particular things that in private 
conversations work better […] the player who enters believing that something will work because of what 
he trained, for what he is understanding of the game plan and for what he knows about the opponent that 
was also shown to him, and he believes that in this way we are going to win, I think by entering with that 
spirit and with that idea we are closer to achieving it than the other way around (E2).

[…] loyalty that has to be mutual. It ends up helping us have a leadership ability that helps us get closer 
to success (E13).

Sometimes we may be right, but we lose with how we communicate, how we demand, how we exercise 
our authority (E12).

The interviewees envisage the exercise of leadership as very grounded in authority, as the ability 
to obtain uncontested obedience from the team, in a legitimate way, although, in this case, based on 
the knowledge and personality of the coach as a commanding figure, but with enough charisma to be 
respected and obeyed. Therefore, they acknowledge that there is the need to act when something goes 
wrong in the team:

I think he went too far, I think he disrespected me, and I told him there in front of everyone, and it was 
important to tell him in front of everyone, exactly because he was one of the leaders of the locker room, 
he was one of the oldest players, and there you send a message, not only to him but mainly to the whole 
group (E4).

When speaking about responsibility for defeats, all coaches state that responsibility for the team’s 
failures should not be taken only by themselves, maintaining that “it depends on the moment and the 
circumstance”:
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There are times when we have to take responsibility, okay. But at all times, at all moments, you are 
supposed to be the leader, you are the one who is in charge, but there are times when you have to give 
responsibility and make people feel responsible for what is happening, whether it is good or less good (E3).

They believe that responsibility should be shared, which is based on the analysis of the game “in 
the locker room”, in a healthy discussion, rather than in a discussion to point the finger. Therefore, they 
claim that,

[…] in front of the television, in front of the journalists, we publicly take on responsibility because we are 
the ones who also have this responsibility of putting the players on the field. Therefore, that responsibility 
is ours but the truth is that, inside the locker room, I tell them this too on the first day to be very clear. 
‘I will always be your biggest defender outside, but here inside the locker room, inside these four walls, 
if I have to point the finger at the players, I will do so’. Thus, I think there has to be this responsibility 
too because otherwise, the player conforms […] (E7).

Adaptation to the context, in particular, adaptation to the clubs’ culture, is seen by the coaches as 
something fundamental, and some emphasize the need for the development of this relationship and the 
intelligence of the coaches to perform an in-depth study of the places where they work so that they are 
capable of adapting their action and creating team spirit, especially when working in a country with a 
different culture:

You can have your base idea, your matrix. We are talking about the game, but then you arrive at a given 
club and you see the resources you have, and which do not meet your expectations or the way you want to 
play, you will have, in a way, to maintain your matrix, but the intelligent coach is the one who manages 
to get to a club and see the group they have […] how to make the best use of the means they have (E3).

In line with what researchers suggest, respondents perceive that their effectiveness depends on un-
derstanding the followers’ progress, adapting their style to that level of development (Northouse, 2015). 
Contextual factors are seen as the variables that lead to certain leadership behaviors (or absence thereof) 
(Liden & Antonakis, 2009).

Concerning, specifically, leadership and the way interviewees perceive and exercise it, some highlight 
the need for charisma, which is in line with the traits approaches (Kirkpatrick & Locke, 1991; Lord et 
al., 1986) and the charismatic leadership approaches (Antonakis et al., 2016):

It is something very innate. We can improve with experience, teachings, but it is very innate. We either 
have leadership or we do not, it is charisma (E14).

The coaches interviewed approach leadership without, however, defining it clearly, associating it 
with the fact that:

[…] to lead is to create teams because when you start processes, you have different cultures, it is not 
just about clubs, but about cities, countries, as they also change (E11).

Or that leadership is shared:
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[…] leadership of the coach, the captains, the technical staff that has a strong leadership, the sports 
director if there is a sports director, to me, this is vital, of the medical department, that is why I usually 
say that leadership has to be strong in all areas (E17).

Furthermore, coaches associate leadership with a process of influencing and convincing:

The leadership that you have, that you have to make others follow you, believe in you (E16).

And the idea of responsibility emerges:

Leadership is, in essence, taking responsibility. I am the leader because I am responsible for what is 
being done here. I am the one who has this idea, this project, I am the one that has drawn up this plan, 
I am the one that has designed things, I am the one that has made the options… (E9).

Some coaches seem to understand leadership as synonymous of management, describing the typical 
areas of management functions – planning, organizing, directing (leading) and controlling:

For me, leadership is about everyone realizing that you are the man who leads at the moment, without 
seeking to impose anything. This is the best way, you arrive and have to make people understand that 
there is a person there who is determined to attain the goal, and how is he determined? With natural 
principles to follow success, decide, organize and plan, these three aspects are pivotal. And discipline, 
the man of discipline must always be the coach, it can never be anyone else. When discipline is scattered, 
the coach is dead […] (E18).

One coach highlighted leadership as the way of relating to people and managing the group of people 
who are in and involved with the team:

[…] leadership is nothing more than the way how we deal daily with all the people that involve the club. 
The players, the staff, structure, presidents, everything. From the lawn worker to the president. Basi-
cally, it is nothing more than the way I relate daily with all the people that involve the club […] (E6).

Leadership in sports entails several dimensions (Lança, 2015). Respondents do not have academic 
training in management and often mix the concepts of leader and manager, focusing everything on the 
character of the coach. For Chiu and colleagues (2017), managers are appointed by the organization, 
whereas leaders are chosen by the followers. Following this reasoning, all coaches would be managers 
and not leaders. Throughout the study, the coaches repeatedly stuck to the character of the leader, but 
without offering a clear definition of it. Coaches especially associated leadership with the ability to 
convince others, which fits into the definition of leadership as a process advocated by several authors 
(Northouse, 2015; Vroom & Jago, 2007). There is also the association of this construct with responsibil-
ity, group management and communication, with achieving results and goals. Some even consider that 
leadership is something innate, an idea associated with the traits approach (Ahmed Khan et al., 2016). 
Interviewers also address the concept of charisma. The literature shows that charismatic effects are more 
likely to occur in unfavorable and stressful contexts, similar to the football one (Shamir et al., 2018).
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Compared with the other categories that the interviewees referred to as their role/function, regarding 
decisions, all coaches assume that they are the “owners of the final word”. However, they revealed to be 
thoughtful in this aspect, admitting that the exchange of ideas with the people around them, especially 
their technical staff, is fundamental for better decision making. The definition of tasks is taken on by the 
coaches and perceived as important. Sousa (2018) also advocates that the anticipation and definition of 
tasks allow leading with less attrition and exposure. All interviewees adopt behaviors of delegation and 
accountability towards their staff.

While the dialogue with the technical staff is favored, this behavior is not always adopted with the 
players, with coaches admitting that, despite being flexible, some aspects are not negotiable. Naturally, 
the coach has a higher hierarchical position than the player, having the decision of putting to play whom-
ever he believes serves his ideas and pretensions. This fact ascribes the coach an innate authority. The 
coaches essentially highlighted three words to characterize their relationships with the players: respect, 
responsibility and discipline.

Regarding the coach’s responsibility for bad performances, the interviewees reveal a given behavior 
depending on the situation. Sousa (2018) stresses the importance of defining a leader for the inside 
but also for the outside. In front of the public, they protect their players and take responsibility for the 
results and negative performances. However, in front of the group, they share this responsibility with 
their technical staff, the structure and, especially, the protagonists, their players, which indicates the 
idea of a sharing of responsibility.

Being up to the leader to adapt to new realities and lead the team (Arruda et al., 2010), coaches per-
ceive adaptation to the context as necessary, seeing this attitude as a “matter of intelligence”, to make 
the best use of the resources they have. The interviewees admit that the club’s context and functioning 
must be analyzed to make better decisions and obtain better performance from the players.

Coaches’ Perceptions of Success

In identifying the factors that contribute to the success/failure of their activity, especially as leaders, 
the results point that, similarly to what several studies suggest (e.g., Kim & Miner, 2007; Meindl & 
Ehrlich, 1987; Puffer, 1990), coaches, as leaders, tend to associate success with factors inherent in their 
characteristics and behaviors, but associate failure with uncontrollable external events.

Personality traits, technical competence and communication are the characteristics most often men-
tioned by the interviewees when talking about successful leadership in football. Coaches comment on 
the need to be “intelligent”, “daring”, and “coherent beings, transversal beings, pure beings. When you 
are a good person, you can converge everyone in the same direction and make everyone cooperate with 
you” (E6).

Despite the personality traits, competence, particularly the technical-tactical one, was mentioned as 
a necessary condition because

[…] you must have technical knowledge of the area. When I talk about technical knowledge, it is not just 
the technical part of the game, but also the tactical, physical, mental, scientific, medical, operational 
parts in terms of logistics, communication, marketing, having a very comprehensive knowledge to be 
capable of interacting with the different professionals, and motivating and adding to the dynamics some 
aspect that is beneficial for performance and the club (E12).
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Communication is approached both as a success factor and as a factor that can interfere with it. On 
the one hand, it seems to operationalize traits and personality but also technical skills because:

It is easier to teach if you can communicate. The key is communication. People with different languages, 
cultures, and you have to communicate with everyone (E20).

On the other hand, it can hamper it:

Communication. If I was to advise a coach who is starting his career today, in the same way that he 
puts time and passion into studying the game, he should study another language. This will help him 
communicate with the player. What hinders it? It is when that communication does not work (E19).

In the interviewees’ discourse, the quality of the players is added as another factor that determines 
the success of the coach as a leader:

[…] I usually say joking that players practically allow the coach to succeed and kill the coach very 
easily these days in football (E17).

Coaches also refer some relevant issues to the organizational context, namely issues associated with the 
structuring of clubs and some dimensions of OC that can facilitate or “hinder” the success of their work:

[…] how the club is structured. Sometimes clubs are structured around stricter, more disciplined, more 
supportive leadership, more available to help. Other times, clubs behave more in a more conniving, 
selfish way (E12).

[…] factors that hamper, for me, of course, are disorganization… I mean disorganization both at an 
intra and extra level. The club, staff, technical staff, structure, everything. A club that, for example, we 
reach certain contexts where they do not have a team regulation model, a club regulation. Some clubs 
have things very well closed, ‘mister, here are the regulations, the schedules, the fines’, when there is a 
given behavior, when these rules, this organization are closed, it helps a coach much more than when 
they are not. When they are not, the coach must have this ability to look for them himself, implement 
them and organize (E6).

The issue of the coach’s reputation/results seems to be perceived as a potential enabler of leadership 
success:

I think that the coach’s reputation and CV also help (E4).

For outsiders, success is the result. If you get results, you can train well or badly, or manage well or 
badly, if you win, you are a good coach in people’s opinion (E18).

Having passion for the activity and the game is another ingredient that stands out from the menu of 
features that the coach as a leader needs to master:
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Passion for what we do. It is important to convey passion and believe in what to do, to have an idea of 
the game [...] and to be capable of putting it into practice, believing in it, and if we believe, [...] it is 
halfway for people to believe, for players and the structure to believe [...] (E15).

The decentralization of leadership concerns, above all, interferences in the activities of the coach 
and the dispersion of leadership within clubs. In large organizations, such as football clubs, leadership 
can be weakened by interferences in the choice of players, for example. Football as a business leads to 
the management of players as financial assets, whose purchase and sale have profit ends that overlap 
the sporting objective. The coach is often set apart from these processes. This is linked to the existence 
of multiple leaders, shaping decentralization of the character of the leader:

[…] leadership is very dispersed, it is not focused only on the character of the coach, it is focused on 
several people, and the players have another way of thinking, when they realize this, they start to doubt 
a lot, they start to doubt a lot. And here is where problems can start […] E18.

[…] this is becoming more and more a game of buying and selling players, of marketing, and this is 
increasingly hindering the coach’s task […] (E7).

The coach is demanded to show results and, many times, the time necessary to attain them is ignored. 
Respondents highlight precisely this temporal obstacle, especially regarding game schedules:

Time. We are hostages of time. The coach is always a hostage of time. We see coaches who, at the end 
of a week, win some five consecutive games but have a game on Sunday, Wednesday and Sunday and 
have little time to plan a strategy for a game, and if they have less positive results in a week, they are 
fired. So, time is our biggest enemy in football (E7).

Generally, clubs strengthen habits and routines over the years, as other organizations do. Coaches 
mention the difficulty in managing these aspects, especially when they join the club in the middle of a 
season, with the season underway, not having the opportunity to establish their way of doing things in 
the initial and pre-competitive periods. The attempt to change routines and habits rooted in clubs, even 
in less relevant situations, may lead to conflict and hamper the coach’s leadership:

You do not know the history of all the players, especially when you get to the middle of a club, it is more 
difficult; when you build a team from the beginning and you start laying down the rules right from the 
start, you create interesting and nice group dynamics, it is easier, it is much easier (E1).

[…] they are small things, they seem like small things, but when you arrive at a place, you want to 
change everything. […] but when you arrive, and you want to change because these are things that are 
not good for the group, you end up having conflicts. Then, of course, you have conflicts once, twice and 
then it starts, the relationship starts to deteriorate, and it is not always easy (E2).

In short, the factors that contribute to being a successful leader in this context are associated with 
personality traits, technical-tactical skills and the communication of the leader. All respondents empha-
size characteristics, knowledge and communication. In line with what several studies suggest (Kim & 
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Miner, 2007; Meindl & Ehrlich, 1987; Puffer, 1990), coaches, as leaders, tend to associate their success 
with factors inherent in their traits and behaviors. Some additional aspects were also mentioned, such 
as the quality of the players, their reputation and the results presented, the passion for the game and the 
organizational conditions.

However, when coaches were asked about the factors that make it difficult to achieve success, the 
emphasis is on contextual factors, such as joining a team in the middle of the championship, the habits 
and routines established in the clubs, the players, the club’s organization and the need to show immediate 
results. Crust and Lawrence (2006) also support this idea, highlighting the impact that variables outside 
the coaches’ direct control have on their degree of success.

The Role of Organizational Culture in Coaches’ Leadership

The coaches interviewed agree that the coach’s performance is steered by contextual elements that in-
volve their action and explain their decisions. From their perspective, the club’s OC is something that 
shapes their action and to which they have to adapt. The context is a significant part and can influence 
the coach’s work and collective success:

[…] you have to use the club’s culture in the locker room. Your leadership has a lot to do with the club. 
Club culture can influence leadership (E19).

[…] when we arrive at a club, we have to think that this group is ours. Adapt to the club to give more (E21).

Frontiera (2010) demonstrated that leaders have a keen awareness of the cultural elements of their 
organization. Matthews and colleagues (2021) reinforce the idea that cultural features and values influ-
ence the leadership process. Warrick (2017), similarly to the interviewees, advocates that a leader’s 
effectiveness depends on their adaptation to the culture.

Therefore, coaches become worried by the constraints caused by the industrialization of football, 
which involves guidelines, goals and processes that are quite detached from the clubs’ contexts of ac-
tion, from the values, and that put the players individually considered at the forefront of their strategy, 
rather than the group. They consider that organized clubs can strengthen, but also weaken, the coaches’ 
leadership and performance:

[…] because there are clubs that are very organized, very rigorous, very methodical in their processes 
that strengthen the coaches, they help a lot. And there are others that weaken performance (E12).

The coach lives in a dynamic and perverse cultural climate (Lança, 2015). In this aspect, coaches are 
quite critical and claim that the clubs’ goals should be more focused on collective projects:

They are very important, but most of them have lost them […], we see more and more investors coming 
to the clubs […]. There may be exceptions, but investors focus a lot on the immediate, on the financial 
results, and fail to realize that the most important thing is not that, the basis of everything is not that, 
that the basis of everything is the values upheld and that is the basis for success. That is why we see a 
lot of people investing in clubs, but then they do not succeed, of course, there are always be some that 
do, but maybe they are the ones who do things better, and I think the values are being lost […] for those 
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who are on the top, when the player is more important than the whole process itself, than the club itself, 
than the development of the structure itself, there is no success (E1).

Although the influence of OC on the coach’s leadership is understood, the truth is that most coaches 
interviewed believe that the culture can be changed through their action. Coaches who do not believe in 
the impact of their leadership are in line with Alvesson and colleagues (2017), who argue that individu-
als have relatively little effect on culture. However, some authors advocate that leadership styles have 
a strong effect on OC because employees tend to act in a way that mirrors their leaders (Ostroff et al., 
2013; Raguž & Zekan, 2017).

And, in this sample, there are those who assume that “[…] the coach agglutinates the act of putting 
passion, dynamics, emotion […]” (E14), highlighting the club’s culture, avoiding “losing values”, but 
some sustain that “[…] you will not be capable of changing […] you may even be capable of changing 
for a while, but then you end up not being capable of changing and I think that is mostly it” (E1).

Thus, even believing in the role as influencers, these coaches assume that this can only be accom-
plished with integration into the club and with the support of the club’s structure, emphasizing the inte-
gration of players, seen as elements of the collective project. In other words, to take place, the process 
of change involves, according to the coaches’ standpoint, both coaches, players and club managers, in 
a clear commitment:

They can, but I think that what I told you before is what seems to be central to me. […] That is, if you 
arrive at a club that makes things in a certain way, and you, who have a completely different way of 
thinking and doing things, start doing it the way the club always did, you are not doing anything there. 
As someone said, to think like me, I am here already (E9).

This idea that there are times when leadership can have a strong influence on OC and other times 
when such efforts will not yield results, depending on organizational contingencies, is advocated by 
several authors (e.g. Ehrhart et al., 2014). Hence, before the change, these coaches emphasize the need 
for adaptation to avoid shocks and impositions that are misunderstood by the players themselves, which 
also entails a certain maturity and ability to relativize. To lead the club:

[…] is adapting, we have to adapt; as coaches, we have to understand that the players are the ones who 
play, we cannot play their game, we cannot. We have to help them play their game better, but we cannot 
play their game, they are the ones who play, and if we clash our idea and their game, there is no chance 
of a good performance; this harmony is also up to us sometimes. It depends on us colliding and taking 
our intransigence to the extreme regarding details that I think we later, with the growth, as coaches, end 
up … like now, I have admitted it (E2).

Coaches mention, therefore, acculturation, the need to understand from within the culture and how 
the club operates, while, at the same time, imprinting their entity as coaches. Each “place” is a cultural 
challenge that these coaches deem necessary to understand and incorporate for them to be capable of 
performing their work and having high performance. Dimitrova (2019) stresses that this change depends 
on several contextual factors, such as the features of the internal organizational environment, top manage-
ment, other members of the organization, trends in the macro and microenvironment and the business 
culture that shapes the organization.
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CONCLUSIONS AND FUTURE RESEARCH DIRECTIONS

This study highlights that, regarding leadership and their success, these coaches seem to see themselves 
as managers, believing that their leadership is sustained in personal characteristics (e.g. ability to con-
vince others, charisma, communication skills, …), formal authority, competence and adaptation to the 
team and clubs’ context.

The results of this study also seem to indicate that, from the coaches’ standpoint, culture and leadership 
are inextricably connected, influencing each other. Regarding the impact of their leadership, the coaches 
who participated in this study are divided, although a slight majority believe that it can influence clubs’ 
OC. This influence can be exerted by primary mechanisms as attention and reactions to critical incidents, 
expressed in features like the need of exerting authority and the issue of responsibility in face of failure. 
Respondents who believe that it is possible to change emphasize that it is a challenging process, which 
requires time and results to sustain it. They also argue that it depends on the degree of rigidity of the 
culture and how it is rooted. They maintain that the outcome plays a critical role as a potential catalyst 
for organizational change.

However, the coach’s effectiveness and sports results do not rely exclusively on this relationship. 
Gomes and colleagues (2008) also highlight that the coach’s effectiveness stems from “[…] a combination 
between who the coach is as a person (e.g., personal and professional goals, availability to help others, 
etc.), the type of athletes they prepare (e.g., gender, age, personal preferences, etc.), and the context in 
which they perform their duties (e.g., collective or individual modality, competitive level, etc.)” (Gomes 
et al., 2008, p. 489).

The interviewed coaches mentioned the constraints caused by the industrialization of football, and 
of the several members, organizations, that influence the daily life in clubs. It would be interesting to 
tap the influence these “players” have in the development of the clubs’ OC and coaches’ leadership.
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ABSTRACT

The wood furniture industry plays a predominant role in the Mexican economy. This research takes as 
its axis to analyze the competitiveness factors of wooden furniture manufacturing SMEs based on market 
orientation (MO) and business orientation (EO) strategies that influence consumers’ perception and 
purchase preference in Mexico. Are the wooden furniture manufacturing SMEs aligned with competitive 
strategies? Do companies in this sector implement MO-EO-oriented strategies? The study showed that 
Mexican consumers generally recognize the wood furniture industry in Mexico, assign it an authenticity 
value, and associate it with a positive image. When customers perceive that the company is committed 
to creating superior value for the customer through the MO and EO, they show loyalty and purchase 
preference behaviours.
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INTRODUCTION

The Wood Furniture Industry in Mexico currently has several structural deficiencies that have led it, to 
some extent, to a critical situation. The sector is characterized as uncompetitive and inefficient; however, 
the domestic market has aggressive international competition, mainly from Asia, Chile, and the United 
States. According to Chapela (2012), the main comparative disadvantages are the following: (1) more 
modern technology; (2) more modern transport and lower transportation costs; (3) substantial advances in 
the standardization of products on the market and (4) services supply associated with the product. These 
deficiencies make the competitive landscape more complicated for the industrialization and marketing 
of wood furniture in Mexico.

The furniture manufacturing industry is located in the secondary sector, within the following activ-
ity classification: Manufacture and repair of furniture, mainly wood, manufacture of parts and furniture 
parts (INEGI-DENUE, 2018). The manufacturing sector is divided into 21 industries, one of which cor-
responds to the manufacture of furniture. According to the National Statistical Directory of Economic 
Units (2018), its importance corresponds to 6.51% of the total industry, resulting in a national total of 
34,526 economic units. This subsector is divided into four categories: (1) manufacture of furniture except 
for office and bookshelf; (2) manufacture of office furniture and bookshelf; (3) manufacture of window 
coverings and rods, and mattresses.

The local Mexican offer is characterized by a separation between the world of design and produc-
tion at the industrial level. The vast majority of companies engaged in the manufacture of furniture in 
Mexico are located within the classification of small and medium-sized enterprises (SMEs) and direct 
their products primarily to the medium and low purchasing power segments. In contrast, companies that 
produce designer furniture in large volumes turn out to be a minority (Legua, 2015). It is considered an 
industry characterized by having many companies where family workshops and small manufacturers-
owners prevail, intensive labor, little automation, and small-scale production. (Lozano and Trinidad, 2016).

Mexico’s Economy Ministry (2017) notes that from 2013 to 2017, the total amount of direct invest-
ment to the Furniture Industry in Mexico channeled 140 million, United States is the principal investor 
with 51.7%, followed by the United Kingdom with 16.9%, Sweden with 16.1% and Canada with 8.8%. 
Furniture exports represent 7.4% of the total manufactured goods exported in Mexico (INEGI, 2018). 
According to the Bank of Mexico (2017), exports from the Furniture Industry have a degree of com-
mercial importance for Mexico, of 0.4% of total trade.

The Furniture Industry in Mexico follows the guideline of value chains led by buyers. That is why 
the purchasing power of society plays a decisive role in purchasing behavior and the personalization of 
goods and services (Sahui, 2008). Regarding the consumption of wooden furniture in Mexico, with data 
from the National Survey of Household Expenses (INEGI, 2013), Mexican families allocated 4.5% of 
their annual expenses to the purchase of furniture and accessories, carpets, and other materials, raising 
the percentage for 2016 to 5.6%.

The marketing strategies most used by the Wood Furniture Industry in the Mexican national market 
are department stores. According to the National Association of Supermarket and Department Stores 
(ANTAD by its acronym in Spanish, 2019), the total sales of these stores were $326 000 MP. From the 
study carried out by Legua (2015) under the supervision of the Economic and Commercial Office of 
the Embassy of Spain in Mexico City, the authors can highlight based on the data provided in the study 
that the leading distribution channels in our country for this type of product, three stand out mainly:
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1)  Department stores: 16% of total furniture sales in Mexico.
2)  Shops specialized in the design furniture: Located in the best areas of Mexico City, Guadalajara, 

and Monterrey and semi-urban holiday centers.
3)  Own stores and showrooms of international brands: They mainly market collections of international 

and local firms.

Another way to market wooden furniture is through information technology and electronic com-
merce (Jones, Motta, and Aldrette, 2016); however, some of the factors that have influenced the loss of 
competitiveness in the Mexican Wooden Furniture Industry are the distribution channels and the lack 
of use of technology (Valenzo and Ortiz, 2007). For this industry, implementing a competitive strategy 
of TI and e-commerce is a critical factor in activating participation in domestic markets.

The manufacturing sector plays a predominant role in Mexico’s economy, particularly the Wood 
Furniture Industry, which is of significant importance within the Mexican industrial fabric due to many 
small and medium-sized companies. This research takes as an axis of analysis the competitiveness factors 
of SME manufacturers of wooden furniture based on the Market Orientation (MO) and Entrepreneurial 
Orientation (EO) strategies that influence the perception and preference of purchase of consumers in 
Mexico. In addition, a model is proposed for the wooden furniture industry that provides strategic direc-
tion to achieve competitive advantage and growth of the SME business within the Wooden Furniture 
Industry in Mexico.

All small and medium-sized businesses have the potential to be competitive, regardless of their size 
or how long they have been in business. Knowing the strategies that improve competitiveness allows 
achieving better results; likewise, the implementation of the strategy is of the utmost importance. How-
ever, it lies in its link with business results, however, are the wooden furniture manufacturing SMEs 
aligned with competitive strategies? Do companies in this sector implement MO-EO-oriented strategies? 
The general objective of this research is to identify the competitiveness factors of wooden furniture 
manufacturing SMEs, based on the MO and EO strategies that influence the perception and purchase 
preference of consumers in Mexico.
The specific objectives include:

1)  Analyze the effect of the implementation of MO and EO strategies on consumer perception of the 
industry of wooden furniture in Mexico.

2)  Analyze the effect of the consumer’s perception of MO and EO actions in purchase preference.

BACKGROUND

Perception-Related to Market Orientation (MO) and 
Entrepreneurial Orientation (EO) Strategies

Since the 1950s, it has been talked about customer-oriented philosophy. This concept has evolved to give 
rise to MO. It has had a more significant presence in the last 25 years, focusing on customers, customer 
value, customer relations, and competition. Subsequently, in the 1980s, the concept of EO was introduced 
for companies dedicated to proactive innovation in the market and that take risks to outperform their 
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competitors. Some studies say that by simultaneously implementing both orientations in a company, a 
powerful brand is generated, and sales and profits are maximized.

The concept of Market Orientation (MO) highlights three perspectives: behavioral, cultural, and 
capacity. The first perspective of MO is attributed to the behavioral perspective of Kohli and Jaworski 
(1990). The organization’s ability to generate and disseminate market intelligence, as well as its respon-
siveness. For these authors, market intelligence includes customers’ current and future needs and external 
market factors, such as competition, regulation, technology, and other environmental forces. Likewise, 
they highlight that it is the responsibility of all areas of the organization to generate and collect market 
information and disseminate it effectively in the organization.

The second perspective relates to more fundamental characteristics of the organization in terms of 
values and norms. From this perspective, Narver and Slater (1990) defined Market Orientation as “the 
organizational culture that more effectively and efficiently creates the necessary behaviors, for the superior 
value creation for buyers and, therefore, continuous superior business performance.” The MO has three 
dimensions: Customer orientation (it is sufficient understanding of the target buyers to be able to create 
superior value for them continually); Competitive orientation (is the understanding of the strengths and 
weaknesses in the short term and the capabilities and long-term strategies of the primary current and 
potential competitors); and Inter-functional coordination (is the coordinated use of a company’s resources 
to create superior value for target customers).

The third perspective focuses on resource capabilities (Kyriakopoulos and Moorman 2004). The or-
ganization’s capacity level is the linkage degree that the company has with its external environment for 
the customers’ needs collection and the information dissemination of the market and customer obtained 
within the organization to reach the market promptly. Thus, companies can compete by anticipating 
market needs before competitors and creating and maintaining good relationships with customers, chan-
nel members, and suppliers.

Market Orientation (MO) has been classified as an elementary strategy and has frequently been 
related to high business performance. Especially when factors such as globalization, rapid technologi-
cal advances, economic crises, and many competitors that each business faces are involved (Hajipour, 
Rahimi, and Hooshmand, 2013; Grinstein, 2008). Market Orientation (MO) is established to reflect the 
organization’s priorities to satisfy customers’ needs for existing and potential and create value (Day, 
1994). In addition, the implementation of the MO strategies reflects a committed organization to iden-
tifying and exploiting new market opportunities (Lumpkin and Dess, 1996).

Miller (1983;2011) introduced the concept of Entrepreneurial Orientation (EO). He identified three 
dimensions for Entrepreneurial Orientation, which are innovation (is the activity where it is sought to 
introduce new goods, services, and technology); proactivity (implies taking initiatives in the development 
of creative actions and the search for new market opportunities); and risk-taking (reflects a company’s 
willingness to allocate available resources to opportunities that could be in conjunction with the possi-
bility of costly failure). He points out that an entrepreneurial company is dedicated to innovation in the 
product market, takes risks, and is the first to propose proactive innovations to outperform competitors. 
An EO firm usually maintains productive learning by finding and exploring value-added opportunities 
(Chaston and Scott, 2012). The entrepreneurial attitude of companies is an essential condition to be 
able to compete in a globalized and changing economic environment (Van Doorn et al., 2013). The EO 
promotes creativity and innovations within companies (Engelen et al., 2015).

EO and MO are two strategic orientations that firms may utilize to develop successful new products 
and remain competitive within the marketplace (Morgan, Anokhin, Kretinin, and Frishammar, 2015; 
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Miles and Arnold, 1991). The importance of Market Orientation and Entrepreneurial Orientation has 
been emphasized in the field of Organizational Theory. In large part of the research on MO and EO, it 
is considered that organizations need to adopt both guidelines to create synergies simultaneously and 
contribute to the success of the company (Baker and Sinkula, 2009; Schindehutte, Morris and Kocak, 
2008; Miles and Darroch, 2008; George and Zahra, 2002). Therefore, firms that develop their strategic 
framework based on MO and EO orientations will be better positioned to achieve their long-term objec-
tives, client satisfaction and easily survive in the competitive market. These orientations consequently 
culminate in improved organization performance (Vega-Vázquez et al., 2016).

Companies have to plan their marketing strategies to provide more value for the customer in a way 
that enables them to retain the customers and increase their loyalty. (Kim et al. 2004). The following 
factors must be addressed in the strategy to take care of the consumer relationship (1) Personalization 
– it is used as a tactic and try to enhance the customers’ satisfaction in order to make more profit; (2) 
Satisfaction – is significantly taken into account as assurance for customer retention.; (3) Communica-
tion – is considered an important characteristic that is also believed to be a core competency.; and (4) 
Customer Loyalty is an essential factor that has to be developed if want to maintain the company and 
develop its profitability. (Bagherzad, Chavosh,and Hosseinikhah, 2011).

Knowing what the image and reputation that consumers have about the company and the factors 
that positively or negatively influence the consumer’s perception of both the image and the reputation 
is fundamental. Since companies are not only entities productive, they also exercise constant commu-
nication with their audiences (Walesska and Alvarado, 2009). For example, one of the critical factors 
influencing the consumers’ decision-making when buying is Corporate Social Responsibility. It gives 
consumers a better perception of the company, better reputation, and image (Bigné and Curras, 2008; 
Marín, Espinal, López, Maldonado, Mira, and Pertusa, 2011); hence,

Market Orientation (MO)

Hypothesis One: Consumer-oriented actions of SMEs positively impact the industry image consumers’ 
perception.

Hypothesis Two: Competitively oriented actions of SMEs positively impact the industry image 
consumers’ perception.

Hypothesis Three: The inter-functional coordination actions of SMEs positively impact the industry 
image consumers’ perception.

Entrepreneurial Orientation (EO):

Hypothesis Four: The innovative actions of SMEs positively impact the industry image consumers’ 
perception.

Hypothesis Five: The Proactive actions of SMEs positively impact the industry image consumers’ 
perception.

Hypothesis Six: The Risk-taking actions of SMEs positively impact the industry image consumers’ 
perception.
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Consumer’s Perception of MO-EO-Related to 
Purchasing Preferences: In Situ and Online

The theory of consumer perception attempts to explain consumer behavior by analyzing the motivations 
for the purchase or absence (Jacoby and Olson, 1985; Bishop, 1984; Doyle, 1984; Sawyer and Dick-
son, 1987; Schechter, 1984). It is focused on three main areas: price perception, perception of quality, 
and perception of a benefit that affects its quality of life (Krishnan, 1996; Zeithaml, 1988; Walters and 
McKenzie, 1988). The perception can be positive or negative, depending on whether the brand, prod-
uct, or service experience turned out to be satisfactory or unsatisfactory (Richins, 1983). In addition to 
the above, a factor that significantly influences consumer perception is word-of-mouth communication 
(Maxham and Netemeyer, 2003).

Purchase intention indicates the possibility that consumers will plan to purchase a particular product in 
the future, which is the basis of the exhibited purchasing behavior (Martins et al., 2019). Previous studies 
indicate that the increase in a client’s perception of the product reflects the increase in the possibility of 
purchase. When the consumers have a positive perception, this forms a positive brand commitment, which 
propels consumers to take an actual purchase action (Wu et al., 2011). Cognitive effects, within which 
perception is located, can be exploited by subjects in the purchasing process (Zielke, 2008; Bigné and 
Andreu, 2004). Companies can also leverage them to achieve their advertising goals, such as publicizing 
a brand or providing essential information to initiate a purchasing process (Lavidge and Steiner, 1961).

The variables in the literature to evaluate cognitive effects, which are decisive when making decisions 
by a consumer, consist of repetition of the appearance of the mark, recognition of the location, notori-
ety of the mark, and record of the site (Balasubramanian, Karrh and Patwardhan, 2006). Technological 
advances and the Internet have driven e-commerce to significantly impact organizational operations 
(DeLone and McLean, 2004). In addition, its growing development has provided significant advantages 
for both organizations and consumers (Devaraj, Fan, and Kohli, 2002). E-commerce has generated a 
convenience-based alternative to offering products and services, i.e., their online purchase and sale.

There are two types of online shoppers, those “goal-oriented” (GO), specific product consumer, and 
“experimental consumers” (EC), consumers looking for experiences (Wolfinbarger and Gilly, 2001). 
GO, also called utility buyers, are task-oriented, efficient, rational, and premeditated in their purchases. 
His interests focus on electronic retail purchasing with four attributes: convenience and accessibility, 
selection, available product information, and lack of sociability. On the other hand, the EC’s behavior, 
mainly focusing on their hobbies, enjoy online buying new additions for their collections, and the greater 
their joy of finding new products, the greater the satisfaction of buy, even greater than that of a GO.

When an individual must decide what to buy and not buy, one of the most influential variables in 
this decision is the price, which is influenced not only by the price seen in the product but also by the 
perception of the retailer’s price image (Hamilton and Chernev, 2013). Knowing in real-time the price 
of a product gives the consumer some bargaining power in front of the retailer, which can improve the 
consumer experience, since, if reaching an agreement with the trader would avoid having to go to another 
store even if it has a lower price (Molinillo and Viano-Pastor, 2015).

The consumer has more information about the characteristics of the products and prices thanks to 
the “Smartphone,” which allows evaluating more alternatives. However, the purchase decision is more 
complex since the consumer has a more significant number of decisions (Verkasalo, López-Nicolás, 
Molina-Castillo, and Bouman, 2010). The merchant must facilitate the evaluation of alternatives by 
providing complete information, interacting with the consumer, using regular buyers and recommenda-
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tion systems, or participating in geolocation platforms, among other strategies to remain competitive 
(Molinillo and Viano-Pastor, 2015).

Today, consumers show more participatory and active behavior in purchase decisions. Their degree 
of connection and linkage through social networks and the Internet allows them to be permanently in-
formed about a remarkable number of alternatives. In many cases, they know more about the marketed 
products or services than it is thought. More informed and prepared, this new consumer demands a 
more significant value generation in products and services (Sánchez, Iniesta and Holbrook, 2009). Thus,

Market Orientation (MO)

Hypothesis Seven: The greater the consumer’s perception of market-oriented actions, the greater online 
purchase preference.

Hypothesis Eight: The greater the consumer’s perception of market-oriented actions, the greater 
in-situ purchase preference.

Entrepreneurial Orientation (EO):

Hypothesis Nine: The greater the consumer’s perception of entrepreneurial-oriented actions, the greater 
online purchase preference.

Hypothesis Ten: The greater the consumer’s perception of entrepreneurial-oriented action, the greater 
in-situ purchase preference

CONCEPTUAL FRAMEWORK

This study takes as independent variables the Market Orientation (MO) and the Entrepreneurial Orienta-
tion (EO) of the SMEs manufacturing of wooden furniture. It seeks to identify the purchasing preferences 
according to the consumer perception of these two Constructs. In other words, this analyses consumers’ 
perceptions (mediator variable) of the implementation of MO-EO strategies by SMEs manufacturing 
wooden furniture, and that influences the behavior’s purchase (dependent variable). Figure 1 presents 
the conceptual framework of consumers’ purchase preference based on their perception of SMEs’ MO 
and EO strategies manufacturing wooden furniture.
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RESEARCH DESIGN

The research design is defined as non-experimental, transactional, and the approach is correlational/
causal. The research is non-experimental, as it is done without the intentional manipulation of variables. 
Transactional, by its temporal dimension when the data is collected. It is Correlational/Causal since it 
is intended to describe the relationships between two or more variables in a given time, as well as their 
causality (Hernández et al., 2018). This research aims to provide information on the purchase preference 
of consumers according to their perception of market orientation and entrepreneurial orientation carried 
out by the SMEs of the Wood Furniture Industry in Mexico.

The sample has been chosen by convenience or intentional sampling since the individuals of the 
population have been directly and intentionally selected. The segment of the population that was con-
sidered for the sample consisted of men and women, residents of Mexico City, over 18 years of age, 
with a medium socioeconomic level and who had bought wooden furniture at least once in their lives.

An instrument was developed with a Likert scale of five-point, where 1 is “Strongly Disagree,” 2 
is “Disagree,” 3 is “Neutral,” 4 is “Agree,” and 5 is “Strongly Agree.” The instrument was tested on a 
sample of 25 wooden furniture consumers. The instrument was personally administered to know the 
consumers’ reactions, review the questions’ wording, and make the corrections. Later, the instrument 
was sent to 494 consumers of wooden furniture through different electronic means: an online platform, 
“Survey Monkey,” email, and social network Facebook. Of the sample, only 189 consumers completed 
the survey, i.e., there was a response rate of 38.26 percent (see Table 1). The response rate obtained 
from the sample in question is above the average of online surveys. The higher number of online surveys 
achieve much lower response rates than paper-based ones, averting 33% online versus 56% on paper 
(Nulty, 2008). The sample was made up of only those consumers of wooden furniture who answered 
the instrument in its entirety.

Figure 1. Conceptual framework of consumers’ purchase preference based on their perception of MO-
EO strategies of SMEs manufacturing wooden furniture
Source: Authors’ elaboration

 EBSCOhost - printed on 2/9/2023 12:33 AM via . All use subject to https://www.ebsco.com/terms-of-use



171

Market and Entrepreneurial Orientation Strategies
 

Variables’ Operationalization

The variables selected for the study were widely referenced and classified in the following constructs: 
Market Orientation, Entrepreneurial Orientation, Consumer Perception, and Purchase Preference. The 
independent variables of the research are the Market Orientation and Entrepreneurial Orientation of the 
manufacturing SMEs of wooden furniture and are measured through three dimensions each:

• Market Orientation:
 ◦ Customer Orientation
 ◦ Competitive Orientation
 ◦ International Coordination

• Entrepreneurial Orientation:
 ◦ Innovation
 ◦ Proactivity
 ◦ Assumption to Risk

The dependent variable is the purchase preference of wooden furniture and is measured through two 
dimensions:

• Purchase Preference:

 ◦ Online
 ◦ In Situ

The following Tables 2 and 3 present a breakdown of the reagents that were used to measure each of 
the Conceptual Model constructs presented in the literature review.

Table 1. Summary of the electronic means used, data, and response rate.

Middle Number of 
Questionnaires Sent Returned

Outside 
the Sample 

Profile
Answered Completed the 

Survey
Response 
Rate (%)

Email 316 69 38 198 11 3.48

Platform Web 
Link 156 0 0 156 100

Social networks 
“Facebook.” 22 0 0 22 100

Import 494 69 38 198 189 38.26

Source: Authors’ elaboration
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Table 2. Reagents breakdown to measure each of the Market Orientation and Entrepreneurial Orienta-
tion constructs

INDEPENDENT VARIABLE

Market Orientation Entrepreneurial Orientation

Client (OMCL) Competition 
(OMCO)

Interfunctional 
Coordination 

(OMIC)
Innovation (EOI) Proactivity (EOP) Risk Oriented 

(EORO)

17. Furniture 
made in Mexico 
is child-proof 
(safe and 
resistant).

14. The wooden 
furniture made in 
Mexico is elegant.

2. The wooden 
furniture price 
made in Mexico is 
the most important 
thing.

5. The purchasing place 
(store) of the wooden 
furniture made in Mexico 
is the most important.

10. The wooden 
furniture price 
made in Mexico 
is comparable 
to imported 
(foreign) 
furniture.

18. The wooden 
furniture made 
in Mexico is 
durable.

15. The wooden 
furniture made in 
Mexico is fine.

3. The wooden 
furniture quality 
made in Mexico is 
the most important 
thing.

21. The wooden 
furniture made 
in Mexico is 
innovative.

6. Promotions (offers, 
discounts, interest-free 
months) offered by the 
place of wooden furniture 
purchase made in Mexico 
is the most important 
thing

24. The wood 
furniture made 
in Mexico 
covers all 
Mexican 
consumers’ 
needs.

16. The wooden 
furniture made 
in Mexico is 
comfortable.

4. The wooden 
furniture design 
made in Mexico is 
the most important 
thing.

22. The wooden 
furniture made 
in Mexico is just 
as innovative as 
imported (foreign) 
furniture.

20. The wooden furniture 
supply made in Mexico 
is adequate (sufficient 
supply for demand).

23. The wooden 
furniture made 
in Mexico is 
multifunctional 
(multipurpose).

26. Advertising in 
mass media (TV, radio, 
magazine, newspaper, 
billboard, etc.) of wooden 
furniture made in Mexico 
influences my purchase 
decision.

25. The wooden 
furniture made in 
Mexico covers all 
foreign consumers’ 
needs.

27. Online advertising 
(Facebook, Twitter, 
YouTube, Instagram, etc.) 
of wooden furniture made 
in Mexico influences my 
purchasing decision.

Source: Authors’ elaboration
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According to their perception of the implementation of Market and Entrepreneurial Orientation’s 
strategies of SMEs manufacture wooden furniture, the participants responded to the survey questions. 
It about knows if companies have formally established procedures or programs within the company that 
guide them to serve their market or carry out a job or activity in a programmed way that allows them 
to innovate, take risks, and be more competitive, among others. The following control variables were 
included, which determine the sample typology, and are Sex (men and women, residents of Mexico City); 
Age (over 18 years old); Socioeconomic level (with a medium socioeconomic level) and, Consumers (at 
least once in their life they have bought wooden furniture).

For this research, Pearson’s Chi-square nonparametric test was used to measure independence between 
variables (Ritchey, 2008; Siegel and Castellan, 2012). The goal is to check if there is a dependency be-
tween the qualitative variables that define rows and columns, i.e., if for every i = 1, ..., k and j = 1, .., m, 
it is verified that the probability of the result corresponding to the combination Ai ∩ Bj is the product of 

Table 3. Reagents breakdown to measure each of the Consumer Perception and Purchase Preference 
constructs

DEPENDENT VARIABLE

Consumer Perception Purchase Preference

Market Orientation 
(CPMO)

Entrepreneurial 
Orientation (CPEO)

MO-EO balance 
(CPMOEO) Online (PPOL) In Situ (PPIS)

11. The wood furniture 
made in Mexico is 
made according to the 
tastes and preferences of 
Mexican consumers.

7. It is evident when 
wooden furniture is made 
in Mexico.

7. It is evident when 
wooden furniture is made 
in Mexico.

13. I prefer buying 
wooden furniture 
made in Mexico.

13. I prefer buying 
wooden furniture made 
in Mexico.

12. The wood furniture 
made in Mexico is made 
according to the tastes 
and preferences of foreign 
consumers.

8. The wooden furniture 
price made in Mexico is 
affordable (attainable).

8. The wooden furniture 
price made in Mexico is 
affordable (attainable).

30. I prefer to 
showcase (look 
without buying) 
wooden furniture 
made in Mexico 
online (via a website).

28. It is important 
to test the wooden 
furniture made in 
Mexico before buying 
it.

19. The wooden furniture 
made in Mexico is of high 
quality.

9. The wooden furniture 
price made in Mexico goes 
according to its value.

9. The wooden furniture 
price made in Mexico 
goes according to its 
value.

32. I prefer buying 
wooden furniture 
made in Mexico 
online (via a website).

29. I prefer to 
showcase (look 
without buying) 
wooden furniture made 
in Mexico in situ (go to 
the furniture store).

11. The wood furniture 
made in Mexico is made 
according to the tastes and 
preferences of Mexican 
consumers.

31. I prefer buying 
wooden furniture made 
in Mexico in situ (in a 
furniture store).

12. The wood furniture 
made in Mexico is made 
according to the tastes 
and preferences of foreign 
consumers.

19. The wooden furniture 
made in Mexico is of high 
quality.

Source: Authors’ elaboration
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the corresponding marginal probabilities. P(Ai) is the probability of the outcome i for the row variable 
and P(Bj) the one of the result j for the column variable.

P(Ai ∩ Bj) = P(Ai) · P(Bj) 

A more simplified notation:

P(Ai ∩ Bj) = pij 

P(Ai) = pi· 

P(Bj) = pj 

The values of pi and pj were estimated from the values observed in the contingency table, by ni/N 
y nj/N respectively.

The Null Hypothesis of Independence: for any combination of results of the row and column vari-
ables (i, j).

H0: pij = (pi)·(pj) for every: i = 1, ..., k j = 1, .., m 

The Alternative Hypothesis, which implies dependence, can be formulated by saying that one of the 
equalities in the null hypothesis is false.

The observed values are nij. The expected values under the null hypothesis of independence are 
calculated as follows:

eij = (N) (pij) = (N) (pi) (pj) = (N) (ni /N) (nj /N) = (ni) (nj)/N 

The contrast statistic is calculated as follows:
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The asymptotic distribution under the null hypothesis is a χ2 with (k − 1) · (m − 1) degrees of freedom. 
The degrees of freedom can be understood intuitively, understanding that the number of parameters that 
are estimated are (k − 1) y (m − 1), since the probability of the last class of each characteristic is set once 
the rest have been estimated. Therefore, applying the formula for the degrees of freedom, we obtain:

Degrees of freedom = number of classes − number of estimated parameters − 1
Degrees of freedom = (k) (m) − (k − 1) − (m − 1) − 1 = (k − 1) · (m − 1)
The decision criterion is the same as in the general case:
We reject the null hypothesis if:

Ç Çexp ±
2 2≥  
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Where the last term is the critical value associated with a distribution χ2, with (k − 1) · (m − 1) de-
grees of freedom, such that it leaves to its right a probability equal to α.

The validity condition is that the expected frequencies eij are greater than 0.05, which is the level 
of significance. The level of significance (maximum error limit) is associated with the verification of 
a hypothesis. That is, it is the maximum amount of error that we are willing to accept, in order to ac-
cept the alternative hypothesis as valid. Complementarily to the significance level, the confidence level 
refers to the confidence that we must reach to generalize our result or our conclusion, regardless of the 
hypothesis that we have raised. A high probability will give us the peace of mind that what we have found 
or concluded is close to reality and not due to chance. The confidence level is conventionally expressed 
as a percentage; thus, a confidence level of 95 per cent corresponds to a significance level of 5 per cent 
(Ritchey, 2008; Kerlinger, 2002).

The confidence level is the probability that the parameter to estimate is in the confidence interval. 
The confidence level (p) is designated by 1 − α, and is usually taken as a percentage (Ritchey, 2008; 
Kerlinger. 2002). The most common confidence levels are 90, 95 and 99 per cent. The significance level 
is designated by means of α. The critical value (k) as zα/2

P(Z>zα/2) = α/2 

P[-zα/2 < z < zα/2] = 1 - α 

In a distribution N(μ, σ) the characteristic interval corresponding to a probability p = 1 - α is:

(μ - zα/2 σ, μ + zα/2 σ) 

The contingency table, also known as a crosstab or as a two-way table, has the objective of represent-
ing, in summary, the relationship between different categorical variables. The table allows measuring 
the interaction between two variables to understand the results of an investigation better. The report it 
offers also shows Pearson’s Chi-square Statistics, which represents the degree of correlation between 
the variables that use the chi-square, the p-value, and the degree of freedom. The research was done 
with a confidence level of 95 per cent which corresponds to a significance level of 5 per cent. The SPSS 
Statistics 24 program was used for the analysis of independence tests with Pearson’s Chi-square.

Table 4. Significance level

1 - α α / 2 zα/2

0.90 0.05 1.645

0.95 0.025 1.96

0.99 0.005 2.575
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RESULTS

With the contingency tables used in the research, the relationship between two categorical variables was 
evaluated, mainly their independence. This independence test focuses on analyzing the similarity of the 
distribution of one of the variables, whatever the level of the other that is examined. This results in a 
contingency table in which the frequencies of the rows and columns are approximately proportional. With 
Pearson’s Chi-square test, the differences observed between each of the analyzed groups of variables 
attributable to chance were contrasted. Pearson’s Chi-square test contrasted the observed differences 
between each of the analyzed groups of randomly attributable variables. With the statistical analysis of 
Pearson’s Chi-square, the significance level was determined in each of the variable relationships. The 
results obtained are presented in Tables 5, 6, and 7.

From the results presented in Table 5 regarding Market Orientation and Consumer Perception, it can 
be seen that H1 and H2 are accepted, with a significance level of p<0.05. As for H1, customer-oriented 
actions have eight categorical relationships, and H2, in the framework of competition-oriented actions, 
has 15 categorical relationships, all with a significance level of less than 0.05. In other words, the greater 
customer-oriented actions perceived by consumers, the greater the impact on consumer perception regard-
ing the Wood Furniture Industry; likewise, greater actions with a competitive orientation perceived by 
consumers have a greater positive impact on consumer perception regarding the Wood Furniture Industry.

On the other hand, H3 which measures interfunctional coordination actions has nine categorical 
relationships, of which only three have a significance level of less than 0.05, so H3 is not accepted, that 
is, the interfunctional coordination actions carried out by SMEs manufacturing wooden furniture do not 
present a correlation with the perception of consumers about the image of the industry.
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Table 6 shows the results achieved in Pearson’s Chi-square test for hypotheses 4, 5, and 6 regarding 
Entrepreneurial Orientation and Consumer Perception. The three hypotheses are accepted since the 
degree of correlation between the variables presents a level of significance of p < 0.05 in most of them 
(80 per cent). In H4, the innovative actions have 6 categorical relationships, in which 4 of them have 

Table 5. Consumer Perception of Market Orientation of SMEs manufacturing wooden furniture

Consumer Perception of Market Orientation (CPMO)

CPMO Significance Hypothesis CPMO Significance Hypothesis CPMO Significance Hypothesis

Market 
Orientation 

(MO)

MOCU 
(Customer-

oriented actions)

(11,17) Sig.

H1

(11,18) Sig.

(11,24) Sig.

(12,17) Sig.

(12,18) No Sig.

(12,24) Sig.

(19,17) Sig.

(19,18) Sig.

(19,24) Sig.

MOCO 
(Competitively 

oriented actions)

(11,14) Sig.

H2

(11,15) Sig.

(11,16) Sig.

(11,23) Sig.

(11,25) Sig.

(12,14) Sig.

(12,15) Sig.

(12,16) Sig.

(12,23) Sig.

(12,25) Sig.

(19,14) Sig.

(19,15) Sig.

(19,16) Sig.

(19,23) Sig.

(19,25) Sig.

MOIC 
(Interfunctional 

coordination 
actions)

(11,02) No Sig.

H3

(11,03) No Sig.

(11,04) Sig.

(12,02) Sig.

(12,03) No Sig.

(12,04) No Sig.

(19,02) No Sig.

(19,03) No Sig.

(19,04) Sig.

Source: Authors’ elaboration
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an acceptable level of significance, meaning the innovative actions of SMEs has a positive correlation 
with the industry image consumers’ perception. In H5, the proactive actions have 15 categorical relation-
ships, of which 12 have an acceptable level of significance, meaning the proactive actions of SMEs has 
a positive correlation with the industry image consumers’ perception. In H6, the risk-taking actions have 
3 categorical relationships which all have an acceptable level of significance, meaning the risk-taking 
actions of SMEs has a positive correlation with the industry image consumers’ perception. Therefore, 
it can be concluded that the innovative, proactive, and risk-taking actions of SMEs have has a positive 
correlation with consumer perception regarding the image of the wooden furniture industry. Likewise, 
it is essential to highlight that the indicators of the Entrepreneurial Orientation dimension are strategic 
determinants for Small and Medium Enterprises (SMEs) that manufacture wooden furniture.

Table 6. Consumer Perception of Entrepreneurial Orientation of SMEs manufacturing wooden furniture

Consumer Perception of Entrepreneurial Orientation (CPEO)

CPEO Significance Hypothesis CPEO Significance Hypothesis CPEO Significance Hypothesis

Entrepreneurial 
Orientation (EO)

EOIA 
(Innovative 

actions)

(07,21) No Sig.

H4

(07,22) Sig.

(08,21) Sig.

(08,22) Sig.

(09,21) Sig.

(09,22) No Sig.

EOPA 
(Proactive 

actions)

(07,05) Sig.

H5

(07,06) Sig.

(07,20) Sig.

(07,26) Sig.

(07,27) Sig.

(08,05) Sig.

(08,06) No Sig.

(08,20) Sig.

(08,26) Sig.

(08,27) Sig.

(09,05) No Sig.

(09,06) No Sig.

(09,20) Sig.

(09,26) Sig.

(09,27) Sig.

EORA
(Risk-taking 

actions)

(07,10) Sig.

H6(08,10) Sig.

(09,10) Sig.

Source: Authors’ elaboration
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For the dimension, Consumers’ Perception of MO and EO strategies carried out by the manufactur-
ing SMEs of wooden furniture vs. Online or In Situ Purchase Preferences are accepted H7-H10 since the 
degree of correlation between the variables presents a level of significance of p < 0.05 in most of them. 
The consumers’ perception of the implementation of MO-EO strategies has a positive correlation with 
purchase preference both online and In situ; however, there is a greater preference for buying Online 
than In Situ; 72% vs. 63% (see Table 7).

The results obtained for the dimension of the Online or In Situ Purchase Preference with respect to 
the Consumer Perception of the Market Orientation (MO) strategies carried out by the manufacturing 
SMEs of wooden furniture can be observed that H7 and H8 are accepted, due to the higher number of 

Table 7. Purchase Preference concerning Consumers’ Perception of Market Orientation strategies and 
Entrepreneurial Orientation of wood furniture manufacturing SMEs

Purchase Preference (PP)

PPOL (Online) Significance Hypothesis PPIS (In Situ) Significance Hypothesis

Consumer 
Perception 

of MO 
and EO

CPMO (13,11) Sig.

H7

(13,11) Sig.

H8

(13,12) No Sig. (13,12) No Sig.

(13,19) No Sig. (13,19) Sig.

(30,11) No Sig. (28,11) Sig.

(30,12) Sig. (28,12) Sig.

(30,19) Sig. (28,19) Sig.

(32,11) Sig. (29,11) No Sig.

(32,12) Sig. (29,12) No Sig.

(32,19) Sig. (29,19) Sig.

(31,11) Sig.

(31,12) No Sig.

(31,19) Sig.

CPEO (13,07) No Sig.

H9

(13,07) No Sig.

H10

(13,08) Sig. (13,08) Sig.

(13,09) Sig. (13,09) Sig.

(30,07) Sig. (28,07) No Sig.

(30,08) Sig. (28,08) Sig.

(30,09) Sig. (28,09) Sig.

(32,07) No Sig. (29,07) Sig.

(32,08) Sig. (29,08) Sig.

(32,09) Sig. (29,09) Sig.

(31,07) No Sig.

(31,08) No Sig.

(31,09) No Sig.

Source: Authors’ elaboration
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categorical relationships (67%) with a significance value below 5%. This means that the preference for 
online or in Situ purchase has a positive correlation by consumers’ perception of the Market Orientation 
(OM) actions implemented by wood furniture manufacturing SMEs (See table 7).

On the other hand, from the dimension of the Preference to purchase online or in Situ with respect 
to the Consumer Perception of Entrepreneurial Orientation (EO), we can see in Table 7 that hypotheses 
H9 and H10 are accepted, considering the largest number of categorical relationships with a significance 
value of Pearson’s Chi-square below 5%. This explains that the preference for online or in Situ purchase 
has a positive correlation by consumers’ perception of the Entrepreneurial Guidance (OE) actions imple-
mented by wood furniture manufacturing SMEs.

LIMITATIONS AND FUTURE RESEARCH

The principal limitation of the study is the size of the sample, despite the study carrying out more than 
one hundred and eighty consumers. The study results are characteristic of the particularities of the 
participants; therefore, they cannot be generalized. It is suggested that future research focuses on under-
standing the reasons why variables associated with the unaccepted hypothesis have little significance 
in Mexican consumer decision-making. In addition, future research could be based on a cross-industry 
comparison, that is, the influence of the MO and EO strategies of companies across industries and on 
consumer behaviour in Mexico. It would be interesting to see possible differences between consumer 
preferences of products and services from different sectors. Future research can also focus on measur-
ing these two strategies (MO-EO) and how they influence the wooden furniture manufacturing industry 
competitiveness. As well as its economic contribution both regionally and internationally. As a last idea, 
it would be interesting to analyze how these two strategies (MO-EO) within SMEs wooden furniture 
have undergone modifications after the COVID-19 pandemic and how the digital transformation has 
manifested itself in this industry.

CONCLUSION

The overall objective of this study was to identify the competitiveness factors of SME manufacturers of 
wooden furniture, based on the MO and EO strategies that influence the perception and preference of 
purchase of consumers in Mexico. The study showed that Mexican consumers generally recognize the 
Wood Furniture Industry in Mexico, assign it an authenticity value, and associate it with a positive image. 
In general, small and medium-sized wood furniture manufacturing companies have a positive corporate 
image and good reputation. When customers perceive that the company is committed to creating supe-
rior value for the customer through the MO and EO, they tend to show loyalty and purchase preference 
behaviors. In addition, the Mexican consumer has a degree of preference for acquiring Mexican furniture 
rather than acquiring it from foreign companies.

While the preference of the shopping channel does not depend directly on the Market Orientation 
or Entrepreneurial Orientation, the results indicate that the consumer is attracted to online sales. The 
study showed that most Mexican consumers are interested in online shopping of wooden furniture (72%). 
Nevertheless, many consumers also showed a willingness to buy wooden furniture In Situ (63%). There-
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fore, SMEs manufacturing wooden furniture need to consider rushing to e-commerce by the consumers’ 
interest in the wooden furniture in online purchases.

The way of marketing wooden furniture through information technology and electronic commerce 
benefits companies to the extent that it allows them to reduce transaction costs and increase the speed 
and efficiency of organizational processes and operations. Also, the Internet and e-commerce are tools 
that enable better communication and interaction with stakeholders, provides information about products, 
and offer the possibility of online shopping (Jones, Motta, and Aldrette, 2016).

Therefore, a large market of potential customers for the Wood Furniture Industry in Mexico and the 
industrial enterprises have great potential to achieve sustained growth. Thus, if these companies man-
age to position themselves online, they could notice a significant improvement in consumer satisfaction 
and attracting potential customers. SMEs could therefore exploit e-commerce as a competitive strategy 
and become significant industry players. Moreover, SMEs belonging to the Wood Furniture Industry in 
Mexico, immersed in a globalized market, would open the market through the channel of preference for 
most consumers around the world.
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KEY TERMS AND DEFINITIONS

Competitiveness: An organizations ability to deliver value and quality through their products or 
services.

Innovation: It is the activity where it is sought to introduce new goods, services, and technology.
Manufacture: It is an automatic process consisting of putting several parts together.
Online: Referring to something connected to the Internet.
Perception: A process made by the consumer in which they discover, analyze and interpret informa-

tion to create meaning or knowledge.
Purchase Preference: It is a clear inclination from the consumer regarding a product, service, or brand.
Technology: It is the use of science to solve problems or create new tools.
Value: It is an equivalent return in goods, products, services or experiences.
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ABSTRACT

CSR practices derive directly from strategic actions of companies but, more indirectly, from other fac-
tors that influence organizational behavior, such as culture. But talking about culture is something too 
comprehensive since we have national and organizational culture. At the level of CSR practices, will the 
framework of values of the leadership and the employees of an organization or the norms and values of 
the country where it operates be more influential? What is the role played by an innovative culture in 
the implementation of CSR? How can companies promote corporate social innovation? To answer these 
questions, this chapter will present some studies and discussions to contribute to the reflection of this 
issue not only to sensitize organizations to the importance of assuming CSR behaviors in an innovative 
way but also to analyze the role that culture has at this level.

INTRODUCTION

Corporate Social Responsibility (CSR), despite not being a recent topic, is increasingly appealing for or-
ganizations to position themselves in the market, and for many, it is no longer an option, but an obligation. 
Organizations that look at their CSR practices as a corporate strategy and frame them in their relationship 
with the environment and society in general, with great emphasis on their internal audience, certainly 
have a more continuous and sustainable way of facing this situation and assume its social, environmental, 
and economic responsibilities, which are the target of increasing pressure exerted by its stakeholders.

But what makes some companies really different from others in this and other matters? Why do 
some companies look at CSR as a way of being and an organizational philosophy and others look at it 
as something accessory or merely opportunistic and instrumental?

We believe that what makes the difference is culture, namely organizational culture, as it is what 
truly separates and brings companies and people together and brings these companies and people closer 
to their stakeholders.
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In the same way, while there are organizational cultures that promote CSR practices, others do so in 
a more innovative way, that is, not limited to introducing more classic and traditional practices into their 
strategy, but also doing it in a more innovative model, which allows us to anticipate that these practices 
will be more sustainable and aligned with the dynamics of the market, which is increasing and is based 
on often unpredictable contexts, and in relation to which a fast and consistent adaptation is necessary.

In other words, within the current paradigm, being socially responsible should not be an option and, 
in addition, companies should start looking at these practices as a way for them to promote their inno-
vation and vice versa, that is, as a way of becoming responsible for their activity, in an innovative way, 
which encourages creative practices, based on a dynamic organizational culture that bets on innovation 
and is constantly evolving with this.

In this way, this chapter intends to promote a reflection on these issues and on how they can be 
aligned, to influence more sustainable organizational behaviors. Indeed, there are already several studies 
that reflect on the influence of culture on CSR practices, and the intention is to extend this reflection 
to the field of innovation, both at the level of organizational culture and at the level of those practices.

CORPORATE SOCIAL RESPONSIBILITY

Talking about CSR is far from being consensual since the topic is the subject of debate, opinions are 
divided, giving rise to different currents of thought. So, basically – despite the variety of existing clas-
sifications – we have on the one hand a more instrumental thinking and on the other a more substantive 
thinking. In line with the first current, the base is conservative, defending the idea that a company’s 
social responsibility is nothing more than obtaining profit, in the sense of satisfying shareholders and 
generating efficiency in the search for resources that are often scarce. For the apologists of this cur-
rent, the entrepreneur who generates profit and pays wages is already socially responsible. From this 
perspective, transforming a company’s social responsibility into something that does not generate profit 
is negative for the company itself, as it creates a cost that does not benefit shareholders and, therefore, 
reduces the effectiveness and primary objective of that company (Barry, 2002; Friedman, 1962, 1970; 
Levitt, 1958; Marrewijk, 2003; McWilliam & Siegel, 2001; Zwetsloot, 2003).

From this point of view, the following question arises: Should a company only be accountable to 
its shareholders? This issue has behind the idea that corporate social responsibility should go beyond 
generating profit and shareholder satisfaction, seeking to take into account all its stakeholders (Carroll, 
1991; Donaldson & Preston, 1995; Evan & Freeman, 1993; Freeman, 1984; Freeman & Reed, 1983; 
Gamble & Kelly, 2001; Kaler, 2003; Phillips et al, 2003; Stoney & Winstanley, 2001; Wilson, 2003; 
Wood, 1991) and preferably, in a substantive way, that is, based on ethical values   and not economic 
interests (Kok et al, 2001; Mintzberg, Simons & Kunal, 2002; Wood, 1991).

In this way, CSR is assumed as a response of companies to the impact they have on society, due to 
the use of resources that are public and common to all, a situation that, together with the ability that 
companies have to satisfy certain society’s needs, which cannot be fully satisfied by the government, 
generates a certain social expectation regarding the conduct of organizations (although this expectation 
varies according to the size and impact caused by the companies), which end up assuming relationships 
of power in society, depending on the socially responsible actions they take (Hemphill, 2004; Maignan 
& Ferrell, 2000, 2001a, 2001b; Matten, Crane & Chapple, 2003; Peterson, 2004; Waddock & Smith, 
2000; Warhurst, 2001; Wood & Lodgson, 2002).
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Furthermore, the instrumental point of view has received several criticisms, especially from academ-
ics, who argue that social actions with economic ends hardly survive in the long term, as they do not 
have the sustainability to perpetuate themselves. According to the defenders of this idea, CSR is only 
really internalized if it is based on the formation of a culture that supports it and, for that, the entire pro-
duction chain of the company must be involved in this process. Therefore, CSR does not simply derive 
from the decision of business leaders who decide to automatically transform a company into a socially 
responsible institution. A long process of raising awareness and creating a socially responsible culture 
is necessary, which must be incorporated by all stakeholders, being essential, for this, the collaboration 
of society in general: citizens/customers/employees and all organizations from the public power, private 
power, and the so-called Third Sector, in an integrative manner (Carroll & Schwartz, 2003; Phillips et 
al, 2003; Stoney & Winstanley, 2001; Vos, 2003).

We cannot, still, neglect the fact that the behaviors that guide CSR depend not only on the type of 
motivation of the company but also on its cultural context. Therefore, the adoption (or not) of socially 
responsible practices by companies is, internally and externally, related to this context (Balmer, Fukukawa 
& Gray, 2007; Franke & Nadler, 2008; Genest, 2005; Hemingway & Maclagan, 2004; MacDonald, 2000; 
Moon & Franke, 2000; Robertson & Crittenden, 2003; Sanyal, 2005; Scholtens & Dam, 2007; Smith & 
Hume, 2005; Thomas & Mueller, 2000; Thome & Saunders, 2002). However, there is no consensus on 
which type of culture most influences management behaviors – it will be the national (Hofstede, 1980, 
1997, 2001) or organizational one (Genest, 2005; Schein, 1985)?

NATIONAL AND ORGANIZATIONAL CULTURE

The existing literature on culture unfolds in several theories that seek to justify its importance within 
the administrative sphere, sometimes from a national point of view, sometimes from an organizational 
point of view.

The national culture was identified by Black (2005) as being the most decisive element in the varia-
tions of international relations at the industry level, being also a force of diversity in the labor market. 
National culture is thus seen as a basis for institutional stability and for diversity in intra and inter-
organizational relationships.

Trompenaars and Hampden-Turner (1998) look at culture as a product of the interaction between 
people and, at the same time, as a determining component of that interaction. The authors thus define 
culture as a common system of meanings that shows us what we should pay attention to, how to act, 
and what we should value.

Hofstede (1997), in turn, states we have patterns of thought, feelings, and potential action, which are 
the result of continuous learning that begins in childhood, but human behavior is only partially determined 
by our mental software due to the human being’s ability to deviate from these patterns by reacting in 
new, creative, destructive, or unexpected ways. For the author, this mental software starts in the family 
and continues in the life of the neighborhood, school, youth groups, the workplace, and the community. 
And it is precisely this mental software that is called culture.

Still within the national culture, but in a more intermediate view with organizational culture, we have 
a group of authors who are interested in contextual factors (of national scope) with an impact on organi-
zational culture. One of these authors is precisely Hofstede (2001), who defines culture as a collective 
mental program that distinguishes and separates members into groups and categories from each other, 
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based on their different characteristics. This mental program makes the individuals of a group behave 
in accordance with others within the same group.

Hofstede (1980) also demonstrates the importance of adapting management practices to specific 
contexts, that is, to culture. In the late 1960s and early 1970s, the author, together with his group of 
researchers, carried out a study on the existing cultural differences in 52 countries, seeking to under-
stand how these cultural differences in different countries could influence the work in companies and 
administrative management, and trying to identify competitive differences between nations that could 
be present in a country’s cultural values   (Hofstede et al, 1991). Thus, based on the IBM company and 
its subsidiaries across 52 countries, Hofstede surveyed thousands of administrators and employees. In 
this way, it encompassed people who worked for the same company, who occupied similar positions and 
positions, and who, theoretically, should have the same pattern of behavior. However, some differences 
were found in the behavior and attitudes of these people, which, according to Hofstede, stems from dif-
ferences in the national culture.

According to the author, organizational cultures must reflect the national culture in which they are 
inserted. The author states that societies differ from one another in terms of, mainly, four cultural di-
mensions: distance from power; individualism / collectivism; masculinity / femininity; and uncertainty 
avoidance / tolerance (Hofstede, 1980). He later identified a fifth dimension, Confucian dynamism (or 
long-term/short-term orientation), that could explain the success of eastern nations such as China and 
Japan (Hofstede et al, 1991).

The dimensions of culture identified in Hofstede’s studies (1980, 1997) also supported the work of 
House et al (1999, 2002, 2004), within the scope of the Globe Project - Global Leadership and Organiza-
tional Behavior Effectiveness - which was characterized as a research program aimed at exploring cultural 
values   and practices in a variety of countries and identifying their impact on organizational practices and 
leadership characteristics. The study was conducted in 62 nations and had the collaboration of resident 
investigators from the different participating countries. It involved 17,000 questionnaires answered by 
middle managers from approximately 825 companies in the food, financial, and telecommunications 
areas. The general objective of this project was to develop a theory to describe, understand and predict 
the impact of specific cultural variables on leadership and on organizational processes and the effec-
tiveness of those processes. National cultures were examined across eight dimensions: achievement or 
performance orientation, affiliation or humanistic orientation, future orientation, assertiveness, power 
distance or hierarchical distance, control or avoidance of uncertainty, gender equality (masculinity dimen-
sion or Hofstede’s femininity), and collectivism or individualism (in the institutional and group scope).

Trompenaars and Hampden-Turner (1998) were other authors who focused on contextual (national) 
factors with an impact on organizational culture. They developed their research focusing on the rela-
tionship between people at the organizational level, in different cultures. The authors established seven 
cultural dimensions, five of which concern the relationship between people: universalism / particular-
ism, individualism / communitarianism, neutrality / expressiveness, specificity / diffusion, realization 
/ predetermination. The other two dimensions concern past / present / future orientation and internal / 
external control.

Another approach at this level was made by Gesteland (1999), who proposed the following dimensions: 
emphasis on business / relationships, formal / informal cultures, monochronic / polychronic cultures and 
expressive / reserved cultures.

Charles Hampden-Turner (1992), is another author who is situated in theories that analyze national 
factors in the context of organizational culture. Thus, according to this author, there are four factors that 
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have a great influence on the organizational culture of different countries: tensions between managers 
and other employees, hierarchy in communication, synthetic or analytical thinking style, and individual-
ism or cooperativism.

In addition to these authors, other authors have currently defended the prevalence of national culture 
in organizational practices (Ansah & Louw, 2019; Cavusgil et al., 2014; Davies & Olmedo-Cifuentes, 
2016; Hua & Wei, 2016; Klimas, 2016; López-Duartea, González-Loureirob, Vidal-Suáreza, & González-
Díaza, 2016; McLeary & Cruise, 2015; Nazariana, Atkinsonb & Foroudi, 2017; Torelli et al., 2015; 
Verbekea, Kanob & Yuanc, 2016).

Schein (1985) argues that the concept of culture is largely related to the behavior of the leader, who 
can manipulate culture to create a more effective organization. Hence, an organizational culture starts 
with leaders, who impose their values, artifacts, and assumptions. Therefore, culture defines leadership, 
and leaders can create and change cultures. Although the leader is not the only one who influences the 
culture of a group, he is the one who provides the survival of the group whenever there is difficulty in 
adapting to the current culture.

In the case of the more idealistic and metaphorical visions of the concept, the sense of social con-
struction of organizational identity is reinforced, that is, instead of having a culture, the organization is a 
culture, resulting from the interaction between the members of the organization, in a continuous process of 
construction and reconstruction of organizational reality. This analytical perspective of culture, whether it 
is based on a more idealistic or a more metaphorical view, allows us to apprehend its dynamic character, 
providing its understanding from the meanings shared by individuals in the search for the interpretation 
of reality and the definition of strategies for organizational action (Allaire & Firsirottu, 1984).

Still, according to the most metaphorical view, the dynamic nature of culture results in challenges 
for the management of organizations, especially when it is necessary to deal with fast-changing social 
contexts. Thus, the understanding of culture in the form of organizational consensus is a challenge in 
favor of approaches that incorporate some sense of ambiguity to the concept, ambiguity that is part of 
the several groups existing in the organization, along with the divergences. Therefore, the consensus 
and coherence in the symbolic manifestations would be limited to the members of such groups and not 
to the whole organization (Frost et al, 1991; Martin, 1992).

But, in addition to the authors mentioned so far, with great relevance for Schein, as he is one of the 
greatest representatives of the vision that defends the great influence of organizational culture, other 
authors have also focused on this issue, namely through the impact that leadership has on organizations 
(Clark, Hartline & Jones, 2009; Gerhart & Fang, 2005; Gill & Mathur, 2007; Hemingway & Maclagan, 
2004; Lolowang, Troena, Djazuli & Aisjah, 2019; López-Duartea, González-Loureirob, Vidal-Suáreza 
& González-Díaza, 2016; Pothukuchi et al, 2002; Riketta, 2002). In fact, there are several studies that 
emphasize the central influence that leadership has on organizational performance (Mulyania, Wahyono, 
& Yanto, 2021; Salman, 2011; Sharkie, 2009). This is particularly relevant when we are in the presence 
of transformational leadership (Walumbwa & Lawler, 2003). Furthermore, leaders must not only be able 
to influence and manage the organizations they lead but also to do so in multinational contexts (Javidan 
& Carl, 2004; Zander & Romani, 2004).

Thus, both in organizational and national terms, culture has been the object of study by several re-
searchers in the field. Its recognized importance has served as a basis for solving many organizational 
problems, insofar as the culture of a company is, undeniably, one of the decisive factors for the success 
or failure of its activity.

But, how about the influence of culture on CSR practices?
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CULTURE AND CORPORATE SOCIAL RESPONSIBILITY

There are several authors who focus on the study of the relationship between culture and CSR (Alexan-
dridis, Hoepner, Huang & Oikonomou, 2022; Chen, Lim, Nam & Phillips, 2020; Espasandín-Bustelo, 
Ganaza-Vargas & Diaz-Carrion, 2021; Jaakson, Vadi & Tamm, 2009; Soschinski, Giordani, KLann, & 
Brizolla, 2021).

A study conducted by Magalhães (2011) showed that organizational culture tends to be more influ-
ential in CSR practices than national culture, although it is not the only element that influences these 
practices. The author studied the influence of culture (national and organizational) on the CRS practices 
of two Portuguese companies and two Brazilian companies, in the metalworking sector, and observed 
that organizational culture tends to be more relevant, although with some inconclusive results. This 
greater influence was explained by the importance of leadership values   and actions and the influence of 
the stakeholders, namely the employees that, sometimes, can influence the organizational culture more 
than the leadership itself. Thus, on the one hand, we have a situation in which the strength of the leader 
within an organization can make a difference (Gerhart & Fang, 2005; Hemingway & Maclagan, 2004; 
Pothukuchi et al, 2002) and, on the other hand, we have a situation in which there is a recognition that 
the strength of the workforce should be the most considered in the scope of organizational culture, for 
the benefit of the company itself (Ackfeldt & Wong, 2006; Ashmos & Duchon, 2000; Cameron, Bright 
& Caza, 2004; Christopher et al, 2004; Eisenberger et al, 2001; Gavin & Mason, 2004; Haller & Hadler, 
2006; Herrbach & Mignonac, 2004; Kernbach & Schutte, 2005; Kets de Vries, 2001; Kets de Vries & 
Florent-Treacy, 2002; Milliman, Czaplewski & Ferguson, 2003; Sergeant & Frenkel, 2000; Wright & 
Cropanzano, 2004). This study also concluded that the management practices of companies, namely in 
the scope of CSR, are not always more influenced by the organizational culture, insofar as, when com-
panies are faced with contextual factors (such as socio-economic or environmental a merger/acquisition 
process), these factors may exert more influence on management practices (namely social) and/or even 
suggest a greater influence on the part of the national culture. To conclude about the problem raised here, 
the following questions were asked: What makes companies get involved with Social Responsibility ac-
tions? And what is the purpose of this involvement? This study showed that the motivations of companies 
are mainly instrumental (Barry, 2002; Friedman, 1962, 1970; Levitt, 1958; Marrewijk, 2003; McWil-
liam & Siegel, 2001; Zwetsloot, 2003), as companies recognize that by practicing socially responsible 
actions, they improve their image (Kim, Yin & Lee, 2020), ensure future conditions for their survival 
and development (Carroll, 1980) and have more positive relationships with stakeholders (internal and 
external), which contributes to increased profits (Carroll, 1998, 1999). Thus, sometimes, CSR is even 
inevitable, because without it companies can hardly impose themselves in the market. Therefore, the 
objective of involvement with social actions is, above all, instrumental. This study also tried to answer 
the following questions: What is the reason why companies engage in certain CSR activities and not 
in others? Does the adoption of some practices result from deliberate action, individual initiative, the 
influence of internal and/or external stakeholders, or fortuitous factors? In fact, it was concluded that 
most of the time companies follow specific criteria to choose the social actions with which they are 
involved, the most common criteria being the needs detected and the influence of stakeholders. Indeed, 
it was seen that, on the one hand, companies are concerned with meeting the needs of society, as they 
themselves need a society that is developed in technological, social, and economic terms. On the other 
hand, situations may arise in which companies are forced to intervene socially, due to the pressures 
they suffer from stakeholders, who end up playing a fundamental role here, insofar as companies are 

 EBSCOhost - printed on 2/9/2023 12:33 AM via . All use subject to https://www.ebsco.com/terms-of-use



193

The Influence of Culture on Innovation and CSR Practices
 

aware that they need to have a good relationship with stakeholders, as their survival depends on their 
will (Stoney & Winstanley, 2001; Carroll & Schwartz, 2003; Phillips et al, 2003; Vos, 2003). Hence the 
fact that they defend an integrative concept of CSR, combined with an instrumental motivation. But to 
what extent does culture, namely organizational culture, help to explain these different behaviors? What 
cultural factors (national in scope) shape the way companies in the same country look at CSR? There 
are traits in organizational cultures that make them prone to CSR practices. In the case of Portuguese 
organizational culture, for example, it was highlighted the lack of social and environmental awareness 
as a characteristic that negatively interferes with socially responsible behaviors. Regarding national 
culture, society, in general, seems to be more open to the issue of CSR than companies themselves. This 
is based on certain national cultural traits, such as solidarity and religiosity, which make people worry 
about “the other” (Magalhães, 2011).

But if the culture does have a strong effect on CSR practices, namely organizational culture, how can 
we manage these practices in a more innovative and creative way? In other words, how can a culture 
based on innovation stimulate and/or shape CSR practices?

INNOVATIVE CULTURES

Dobni (2008) highlights that the culture of innovation refers to a multidimensional context that includes 
the intention to be innovative, the infrastructure that supports innovation, operational-level behavior 
needed to influence the market and value orientation, and the environment to implement the innovation.

Apekey, McSorley, Tilling and Siriwardena (2011), on the other hand, identify seven dimensions in 
innovation culture: risk, resources, information, goals, tools, rewards, and relationships.

According to Janiunaite and Petraite (2010), in turn, innovation culture is related to knowledge 
management and is a determinant of sustainable innovation, as well as the effective performance of an 
organization.

In relation to aspects of organizational culture that favor innovation, McLean (2005) highlights the 
following: organizational encouragement; supervisor encouragement; group encouragement work; 
freedom / autonomy and resources.

Regarding resources, Le Bas and Lauzikas (2010) note that an architecture that supports the innova-
tion strategy requires financial resources, human resources, and a culture of innovation. The culture of 
innovation encompasses organizational architecture and its main culprits, tools management in practice, 
selection and implementation of new ideas, the role of the leader, and creativity of employees, among 
other things.

Communication is an aspect present in many studies on innovation facilitators. Johannessen and Olsen 
(2011), for example, consider essential communication skills. For this, it must involve value creation and 
be oriented for the development, transfer, and integration of knowledge. The culture of innovation needs 
coordination and interaction mechanisms that encompass exchanges of information and contribute to 
the development of knowledge ─ which is the basis for innovation. The capabilities of communication 
constitute a system that preserves the creation of value and combines economic/technical, communica-
tion management, and social and cultural communication.

Martins and Martins (2002) adopted a systemic model to identify the interaction between organiza-
tional subsystems (objectives, structure, management, technology, and psychosociological) that comprises 
different levels between individuals and groups and other organizations and the external environment 

 EBSCOhost - printed on 2/9/2023 12:33 AM via . All use subject to https://www.ebsco.com/terms-of-use



194

The Influence of Culture on Innovation and CSR Practices
 

for identifying the determinants that influence innovation from a cultural perspective and to compare 
the findings with the model based on the studied literature. The model proposed by Martins and Martins 
(2002) is comprehensive and has elements pointed out in different studies whose focus on promoting 
innovation. However, it is worth noting that, when explaining the factors that make up the model, there 
is a superposition of aspects, such as the evidenced in the factors: behavior that encourages innovation, 
work environment, and support from the manager. According to these authors, the determinants of orga-
nizational culture that influence innovation are strategy, structure, support behavior, and communication.

Brettel and Cleven (2011) adopt the resource-based view and present an adoption model of innova-
tion in which the culture of innovation is seen as a facet of the corporate culture. They seek analyze the 
impact of opening the firm to external knowledge on the culture of innovation, which is considered as a 
latent factor reflected in the following four dimensions: orientation towards new technologies, learning 
orientation, willingness to take risks, and market orientation future.

Uzkurt, Kumar and Ensari (2013), about a construct similar to the culture of innovation, called it 
readiness for innovation. The most feature important aspects of the propensity to innovate refer to culture, 
structure, and organizational climate, being the organizational culture and the attitudes of the managers 
the central aspects for the innovation.

The several aspects that are consistent with a culture of innovation are also addressed by Bruno-Faria 
and Fonseca (2014). Among the aspects that favor the construction of a culture of innovation or cul-
ture variables associated with innovation, the following stand out: leadership (Bravo-Ibarra & Herrera, 
2009; Çakar & Erturk, 2010; Jaskyte & Dressler, 2005; Lin & McDonough, 2011; Twati & Gammack, 
2006; Zairi & Al-Mashari, 2005); information sharing (Das, 2003; Dombrowski et al., 2007; Martins 
& Terblanche, 2003; Ismail &; Abdmajid, 2007); and risk management (Apekey McSorley, Tilling & 
Siriwardena, 2011; Brettel & Cleven, 2011; Das, 2003; Valencia, Valle, & Jimenez, 2010).

At this point, it is also important to talk about the concept of corporate social innovation, which is 
the concept that links innovation with CSR (Szutowski & Ratajczak, 2016).

CORPORATE SOCIAL INNOVATION

Corporate social innovation has been the subject of several studies (Saka-Helmhout, Chappin & Ro-
drigues, 2021).

Mustapha, Jali and Muhamad (2021) point out that there is no consensual definition of corporate 
social innovation. In fact, even literature itself is not solid at this level (Baker & Mehmood, 2015; 
Nicholls et al., 2016; Van der Have & Rubalcaba, 2016). This may be because there are more studies 
in social innovation than in corporate social innovation itself (Martinez, O’Sullivan, Smith & Esposito, 
2017; Tabares, 2020).

Corporate social innovation, despite being a relatively recent concept in the literature, has in its gen-
esis strategic partnerships and joint creation of value (Altuna et al., 2015; Babu et al., 2020; De Silva, 
Al-Tabbaa & Khan, 2019; Doherty, Haugh & Lyon, 2014; Herrera, 2015; Lashitew, Bals & Tulder, 
2020; Lusch, Vargo & Gustafsson, 2016; Vargo & Lusch, 2017). However, for these partnerships to be 
effective, organizations must promote a healthy institutional environment, without instability, exces-
sive bureaucracy, corruption, and difficulty in accessing resources, markets, or products (Doh et al., 
2017; Rivera-Santos, et al., 2012). At this level, it is important to mention that access to local resources 
by organizations is always a sensitive issue, as a society must recognize legitimacy in organizational 
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activities (Verleye et al., 2018). This legitimacy can be promoted not only by society but also by other 
organizations (Deephouse & Suchman, 2008).

According to Saul (2011), corporate social innovation involves four key elements: intentional busi-
ness strategy; leverage of core business; creating new value (economic and social); and positive social 
change. Supported by these elements, corporate social Innovation changes the way the company sees 
social change, turning simple philanthropy into a business opportunity. Saul (2011) believes that social 
innovation discovers ways to create business opportunities profit from uncontrollable social issues: 
education, health care, global development, hunger, and so on.

Jali, Abss and Ariffin, (2017) state that CSR is a traditional philanthropy and an old paradigm that is 
no longer enough to deal with the present economy. Thus, corporate social innovation is a new emerg-
ing paradigm that can provide an innovation that will lead to real changes in improving the well-being 
of people’s lives and economic and technological growth.

Dionisio and Vargas (2020) mention that new paradigms could reinvent institutions as they open new 
possibilities for solving social problems by giving businesses a new way to innovate, through corporate 
social innovation actions.

A study carried out by Mirvis, Herrera, Googins and Albaredad (2016) shows that much of the 
knowledge exchanged in corporate social innovation is tacit knowledge that companies develop from 
shared interactions and experiences.

According to Mirvis, Herrera, Googins and Albareda (2016), corporate social innovation concerns 
several organizational valences, such as the strength of management, marketing, technology, and eco-
nomic, social, and environmental sustainability.

Other authors associate corporate social innovation with a culture of success within an organization 
(Esen, & Maden-Eyiusta, 2019).

On the other hand, corporate social innovation implies a series of organizational skills, such as 
managing well its resources, namely capital, but also its partnerships (Lashitew et al., 2020; Porter & 
Kramer, 2011; Quelin et al., 2019).

Corporate social innovation can also be seen as a kind of social entrepreneurship (Hockerts, 2007).
Szutowski and Ratajczak (2016) suggested that the impact of innovation on the CSR practices de-

pended on the type and degree of innovation and the way CSR affected innovation depended on CSR 
features such as type of reaction, degree of development, and field of activity.

But what is the role played by culture in this context?

CULTURE, CORPORATE SOCIAL RESPONSIBILITY 
AND CORPORATE SOCIAL INNOVATION

One way indicated in the literature to implement corporate social innovation involves CSR practices, 
combined with a strong organizational culture and leadership capable of influencing the company to 
achieve these goals (Brin & Nehme, 2019; Demil & Lecocq, 2010; Foss & Saebi, 2017).

In fact, culture can have a moderating effect on corporate social innovation, as some authors attest 
(Bock et al., 2012; Chen, 2022).

Companies, to adopt corporate social innovation strategies, must assume the leading role of leadership, 
in the reformulation of the corporate culture, creating and capturing values   that meet these strategies. 
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These values   can include the dissemination of CSR practices, as a way of promoting sustainability and 
competitive advantages (Camilleri, 2017; Košičiarová, Kádeková & Štarchoň, 2021).

Leaders need to face the several constraints that companies face, namely the lack of resources, and 
CSR can and should be a strategy to face these challenges, improve relations with stakeholders and 
increase competitive advantage. For this, it is important that new CSR practices are identified and ad-
opted, which redefine the company’s relationship with society and with the context in which it operates 
(Hendry, 2003; Porter & Kramer, 2006).

Indeed, there are several studies that show that leaders can disseminate CSR practices throughout 
their organizations, namely through role modeling (Russell et al., 2016), influencing employees to ac-
cept and adopt these practices (Glavas, 2016; Gond et al., 2017; Rupp & Mallory, 2015). In this way, 
companies can disseminate a culture of CSR, improving their image, which will certainly allow them to 
attract and retain people who add value, improve their market share, and enhance their relationships with 
their stakeholders (Jones et al., 2017). In this way, the ground is open for corporate social innovation.

However, leaders must understand what type of human capital they work with, as it may take longer 
in some companies than in others to adapt to new CSR strategies, particularly regarding corporate social 
innovation (Schein, 2010). This also derives from the leadership style, since the personality of the leader 
is very important to influence the corporate culture (Mayer et al., 2009) and, consequently, the CSR and 
innovation practices at that level. The ethics and morals of leaders should also be considered in this case 
(Mayer et al., 2009; Mulki et al., 2009; Schminke et al., 2005), because we can see leadership styles that 
are more conducive to the practices mentioned above.

Still, on this topic, it is important to mention that the link between culture and innovation is reported 
by several authors, namely regarding creativity (Eisenbeiss, Knippenberg & Boerner, 2008; Martins & 
Terblanche, 2003), technological innovation (Tuan and Venkatesh, 2010) and at the product level (Pat-
terson et al., 2005).

Therefore, leaders must continually seek innovation, not only as a natural means of progression but 
also to anticipate or circumvent possible threats (Martins & Terblanche, 2003). However, sustaining 
an innovative culture implies strong leadership that promotes a corporate culture based on a logic of 
continuous strategic innovation (Chesbrough, 2010). This is the real key to corporate social innovation.

CONCLUSION

In conclusion, we can see that companies can no longer rely solely on their more traditional CSR prac-
tices, often based on the emerging needs of their stakeholders, namely those with whom they have a 
more direct relationship. It is necessary to innovate these practices, in the sense, not only to react to 
adversities that may arise but also to be able to anticipate these same adversities and prepare in advance 
for such scenarios, which are increasingly unpredictable.

We are currently experiencing great challenges, promoted by crises of different natures, boosted by 
factors such as the pandemic or a war that has no borders, and, for the same reason, companies must be 
prepared to face the emerging and urgent needs that arise, adopting practices of CSR that are increasingly 
innovative and capable of responding quickly and, as far as possible, sustainably, to these same needs.

By introducing CSR practices and an innovative culture, leaders can more easily promote corporate 
social innovation practices to create a strong corporate culture and enhance the image and positioning of 
the organizations they represent. With so much instability and competition, companies need to reinvent 
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themselves and add value to their stakeholders and learn from them, through strategic partnerships that 
can be beneficial to both parties.

It is also important to note that, since CSR or corporate social innovation is not something regulated, 
its promotion is based on the beliefs of the leaders who manage the companies and the contexts in which 
they are inserted. There are several leadership styles that enhance these practices, such as coaching 
leadership (Berg & Karlsen, 2016, 2020), democratic leadership (Ray & Ray, 2012; Sharma & Singh, 
2013), ethical leadership (Brown & Treviño, 2006; Kim & Thapa, 2018), laissez-faire leadership (Wong 
& Giessner, 2016; Pereira et al., 2021), relational leadership (Akram et al, 2016; Sánchez et al., 2020), 
transactional leadership (Aga, 2016; Changar & Atan, 2021), transformational leadership (Alonso-Almeida 
et al., 2017; Manzoor et al., 2019), servant leadership (Eva, 2019; Lythreatis et al., 2021), among others.

Indeed, as long as companies have true institutional leaders, capable of listening to others, namely 
their employees (Matos & Machado, 2014), and with the ability to continually adapt to the environment, 
leadership (or organizational culture) is the real driving force of an organization and, consequently, of its 
innovative practices, namely in terms of CSR (Waldman & Siegel, 2008). Thus, it is through a culture 
that the company can disseminate its CSR practices (Johnstone, 2018) and its innovative capacity (Fietz 
& Günther, 2021).

In this way, the more committed a company is to boosting CSR strategies, the more driving it will be 
of a culture that promotes corporate social innovation. Thus, the relationship between corporate culture 
and CSR is a key factor for the dissemination of innovative practices, from a social point of view (Chen, 
2022).
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ABSTRACT

The aim of the study is to demonstrate the application of exergoeconomic analysis as a cost control 
mechanism in manufacturing operations with a focus on industrial beverage carbonation system. 
Exergoeconomic analysis is a thermodynamic tool that can identify cost rate of exergy destruction (hid-
den cost) associated with a machine or a system that cannot be identified using typical cost management 
techniques applied in industries. Exergy analysis was performed to examine the performance parameters 
of each unit in the system using mass and energy balance. Cost rate of exergy destruction was performed 
using the thermoeconomic analysis of energy systems software. The study reviews that the total hidden 
cost in the carbonation system was $777.31/hr, while the total cost rate related to the investment and 
maintenance of the system was $45.13/hr. The study concluded that reduction of exergy destruction in 
the mixer and other subsystems within the carbonation system is very crucial to the improvement of the 
cost rate in beverage production.
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INTRODUCTION

Owing to the fact that the rate of energy consumption in industrial processes is proportional to the cost 
of products and emissions, it is therefore imperative to manage energy in manufacturing plants in or-
der to improve profit. Profit maximisation is the aim of any manufacturing organisation, who seeks to 
earn a maximum profit with low cost. Profit helps organisation to build strong economic base, improve 
performance and remains competitive in the business. In order to drive the operating cost downward, 
various organisation has developed and applied different cost management techniques such as process 
automation, line rationalisation, Kaizen system implementation, cost volume analysis, total quality 
management, standard cost analysis, budgeting control, just-in-time production system and so on. But 
none of these cost management techniques focus on energy consumed in the manufacturing process. 
They do not consider exergy destruction rate in the manufacturing process nor identify thermodynamic 
limitation of the machineries or process flow involved in the manufacturing operations. Ghannadzadeh 
(2013) state that the energy and fuel consumption of a machinery or process flow will be huge, if it has 
thermodynamic limitations, consequently operate at low efficiency with a stiff cost. The thermodynamic 
limitation of a machinery, or process flow, can be identified using exergy analysis and the cost implica-
tions by applying exergoeconomic analysis. Exergoeconomics is emerging thermodynamic tool, used to 
identify cost rate of exergy destroyed (hidden cost) in a machinery, process flow and systems (Okereke et 
al. 2020a). Exergoeconomics uses exergy, compared to energy, as the product of system conversion and 
the cogent reason for assigning the monetary costs to the system conversion. Nothing happens without 
conversion of energy and everything described as changes in time involves energy conversion, which 
may be large or small (Wall, 2009). According to the laws of thermodynamics, energy is conserved, 
while exergy is not conserved. Exergy is the component of energy that is convertible and useful, which 
has the ability to do work and economic value (Dincer & Cengel, 2001; Gundersen, 2011; Wall, 2009). 
Once the exergy is wasted, it can never be recovered (Dincer & Cengel, 2001; Gundersen, 2011; Wall, 
2009). Exergy analysis is a method of accounting for the thermodynamic constraint of the actual system 
and improving the system efficiency (Ghannadzadeh, 2013). One of the major challenge in manufactur-
ing operation is exergy wastage, which cannot be identified with regular cost management technique or 
conventional energy analysis method.

BACKGROUND

Carbonation refers to the process of dissolving carbon dioxide (CO2) in a liquid at varied conditions 
depending on the application. (Thongrote, Wirjantoro, & Phianmongkhol, 2016). Carbonation has been 
applied to beverage production (Abdellatif, 2018; Newbold & Koppel, 2018), sugar refining processes 
(Sahu, 2018; Moodley, Schorn, Walthew, & Masinga, 2002), cement and concrete production (Šavija & 
Lukovic, 2016; Pham, 2013; Younsi, Turcry, Rozière, Aît-Mokhtar, & Loukili, 2011) and CO2 capturing 
technologies for mineral carbonation (Giannoulakis, Volkart, & Bauer, 2014; Olajire, 2013). Temperature 
and pressure of a system are major factors which determine the solubility of CO2 in a solution. In the 
solubility of CO2, temperature is directly proportional to pressure and volume as postulated by Henry’s 
gas law and Charles gas law (Steen, 2006), expressed in Equation (1). A solution of high temperature 
requires high pressure to maintain CO2 in it, while high amount of CO2 will be dissolved in a solution 
of low temperature.
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Pv = MRT (1)

where, P = pressure (bar), V =volume (M3), M = molar mass (kg/mol), R = gas constant (kJ/kgK), and 
T = temperature (K)

The solubility of CO2 increases with a decrease in the temperature (Wiebe & Gaddy, 1940). Con-
sequently, beverages can be more easily carbonated at lower temperatures; however, low temperature 
processes correspond to a high energy usage and production cost. With the increasing competition, energy 
and production costs, beverage manufacturers are seeking techniques to deliver low-cost but high-quality 
products. Therefore, it is necessary to demonstrate the application of exergoeconomic analysis as a cost 
control mechanism in manufacturing operations, using industrial beverage carbonation system as a case 
study. The study identifies the areas of exergy destruction and corresponding cost rate due to exergy 
destruction in the carbonation process. This will enhance decision-making regarding cost control, reduce 
energy consumption in the carbonation system, increase efficiency and profitability.

From literatures on exergoeconomics, exergy and energy study in food and beverage manufacturing 
process, it shows that there is a gap in application of exergoeconomic analysis to carbonation process. 
Fadare, Nkpubre, Oni, Falana, Waheed, & Bamiro (2010) conducted the energy and exergy analysis for 
a malt drink production process, among the group of operations involved in the malt production process, 
the packaging house and brewhouse, corresponded to the highest energy consumption of 223.19 MJ/hr 
and 35.94 MJ/hr, respectively and the highest exergy destruction occurred at the pasteuriser. However, the 
study did not focus on the carbonation process of malt drinks and the cost rate due to exergy destruction. 
In a similar research, Waheed, Jekayinfa, Ojediran, & Imeokparia, (2008) examined the energy and exergy 
of the orange juice production process, which is a non-carbonated process. The adaptation method was 
employed to investigate the energy usage in the orange production process. The research showed that high 
exergy destruction occurred at pasteuriser compared to other components. The study did not consider 
the cost rate due to exergy destruction of the components, which can help enhance the decision making. 
Sulaiman, Oni, & Fadare, (2012) performed the exergy analysis of vegetable oil production and reported 
that the deodoriser process corresponded to the highest exergy destruction among all the processes in 
vegetable oil production. The authors recommended that exergy destroyed in the manufacturing process 
can be reduced by an increase in production capacity. However, the cost rate due to exergy destroyed 
was not considered, although it could help clarify the relationship between the production capacity and 
exergy destruction in the system, thereby enhancing the decision making to optimise the production pro-
cess. In the analysis of quadruple-effect evaporator unit in a tomato paste factory, Sogut, Ilten, & Oktay, 
(2010) reported that, steam generation process has the highest exergy destruction, where, steam boiler 
accounting for 82% of the total value; while the crusher exhibited the lowest exergy efficiency (1.05%) 
compared to other components. Various techniques for system enhancement were highlighted; however, 
the cost rate due to exergy destruction was not determined, which could assist in the prioritisation of 
the improvement techniques. Singh, Singh, Tyagi, & Pandey (2019) performed the energy, exergy, and 
exergoeconomic analyses of the milk production process. The overall energy efficiency, exergy efficiency, 
and cost rate due to exergy destruction were noted to be 86.36%, 53.02% and 8143.90 €/hr. Nevertheless, 
the study focused on a non-carbonated beverage. Filippos, Francisco, Atze Jan Van Der Goot, & Remko, 
(2017) presented the analysis of food supply chain, using exergy indicators. The need for efficient food 
production system that uses fewer energy forms the authors’ motivation. Among the indicators applied 
in the food supply chain analysis, exergetic efficiency rank first with 38% application rate, followed by 
exergy losses with 25%. Other indicators such as entropy generation, exergy destruction ratio, cumula-
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tive exergy consumption, sustainability index, cumulative exergy losses, exergetic factor, specific exergy 
destruction, relative irreversibility, exergetic renewability, eco-exergy, improvement potential, lack of 
productivity and renewability performance indicator has application rate between 1-19%. The authors 
highlighted that exergy analysis is a critical component in sustainability of industrial food supply chain, 
which is in line with this study. However, they did not review how exergy cost can help to make inform 
decisions about food supply chain.

From literature, there are many approach to exergoeconomic analysis, such as Specific exergy cost 
method, Exergy economics approach, Moran method, First exergoeconomics approach, Wonergy method, 
Structural analysis approach, Engineering functional analysis, Modified productive structure analysis, 
Thermoeconomic functional analysis, Last-in-first-out approach and Exergetic cost theory, (Meyer, 
Castillo, Buchgeister, & Tsatsaronis, 2009; Gorji-Bandpy & Ebrabimian, 2006; Haydargil & Abusoglu, 
2018; Uysal & Keçebas, 2021; Sun, Wang, & Xie, 2021; Chan, et al., 2021). In the work of Haydargil 
& Abusoglu (2018), the analysis of biogas engine-powered cogeneration system, using commonly ap-
plied exergoeconomic analysis approach such as modified productive structure analysis, Exergetic cost 
theory, Specific exergy cost method, and Wonergy method. The authors observed a varied exergy cost 
of electricity production, then concludes that, compared to other approach, exergetic cost theory is more 
complete. Exergetic cost theory approach estimates the unit exergoeconomic cost of all flows in the 
system and in the subsystems. It does not separate the cost of exergy destruction in the subsystem from 
production cost. While, in the modified productive structure analysis approach, the exergy flow of the 
material streams is taken either as thermal exergy or mechanical exergy. Mechanical exergy is concerned 
with the pressure of the material stream flow, while thermal exergy is concerned with temperature. The 
unit exergoeconomic cost of all flows in the system is not calculated, a general cost balance equation 
applies to each subsystem. A new unit exergoeconomic cost is appointed according to the subsystem’s 
principal product and the cost structure of the system, which is influenced by the entropy production of 
each component. However, wonergy, present energy and exergy combination depending on the prevailing 
assumptions and a general cost balance equation is established which is written to include a wonergetic 
unit cost, this cost balance equation is separated into three parts according to the unit classifications 
and the level of wonergy input, which plays the most important role in determining the product costs. 
Specific exergy cost method is a systematic and general methodology to calculate efficiencies and costs. 
The cost rates are obtained by using basic principles of business administration. The cost balance equa-
tion does not include exergy destruction costs in the subsystems. In this study, exergy cost analysis was 
evaluated with aid of thermoeconomic analysis of energy systems software (TAESS), which algorithm 
is based on Exergetic cost theory approach.

METHOD

This chapter describes the industrial beverage carbonation system, data collection, mathematical models 
of energy balance, mass balance, exergy destroyed, energy and exergy efficiencies of each component, 
and the overall system. The fundamental principles of performing exergoeconomic analysis of the equip-
ment in the carbonation system using TAESS are presented.
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Description of Beverage Carbonation System

The considered carbonation system involves two major subsystems: the industrial refrigeration system 
and mixer system, as illustrated in Figure 1. The mixer system is a water-to-syrup proportioning type, 
in which a mixture of the syrup and carbonated water is obtained at a target Brix of the beverage. Water 
is treated to a certain quality standard required for bottling operations, whereas syrup is prepared in a 
ready syrup tank. Syrup from the ready syrup tank and treated water from the treatment plant are trans-
ported to the syrup and water reservoirs of the mixer, respectively, with the aid of a pump. In the water 
reservoir of the mixer, deaeration of treated takes place to form carbonated water through diffusion. At 
the mixer, the carbonated water and syrup are proportioned through water and syrup orifices to prepare 
the beverage, based on the required Brix (sucrose concentration). The proportioned beverage flows to 
the flow mix reservoir, where it is transported to the carbonator with the aid of a flow mix pump. CO2 
from Carbo-trol is mixed with the beverage from the flow mix reservoir as it is being transferred to the 
carbonator at node point. A node, defined as non-returnable valve (NRV) that prevents backward pressure 
on the flow mix pump. The solubility of the CO2 in the beverage to form carbonated beverage takes place 
inside the carbonator with the aid of an industrial refrigeration system, which maintains carbonation at 
a low temperature. An ammonia compressor drives the flow of the refrigerant through the refrigeration 
system. The air compressor system supplies compressed air for all pneumatic valves and level controls 
in the carbonation system. The CO2 used by the carbonation system comes from a CO2 storage tank.

Data Collection

The operational thermodynamic variables of the carbonation system which are primary data (tempera-
ture, mass flow rate, pressure) and secondary data (energy, specific heat capacity, enthalpy, entropy, 
exergy), and data specific to the manufacturing process, such as brix, gas volume and calorific value, are 
obtained from the work of Okereke et al. (2019; 2020b) and presented in Table 1 to 2. The tools used in 
data collection and the calorimeter experiment procedure can be found in Okereke et al. (2019; 2020b)

Figure 1. Material flow streams in beverage carbonation system
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Table 1. Operational thermodynamic variables of the carbonation system

State

Mass 
flow 
rate 

(kg/s)

Temperature 
(°C)

Pressure 
(bar)

Enthalpy 
(kJ/kg)

Entropy 
(kJ/kg K)

Energy 
(kW)

Physical 
exergy 
(kJ/kg)

Chemical 
exergy (kJ/

kg)

Total 
exergy 
(kW)

1 2.50 27.00 1.70 2412.48 0.39374 6031.21 2295.08 50.00 5862.70

2 0.23 27.43 4.00 2414.27 0.39972 555.29 2295.09 50.00 539.37

3 2.27 27.43 4.00 2414.27 0.39972 5480.49 2295.09 50.00 5323.36

4 0.01 27.00 3.50 300.15 6.58186 2.70 106.07 0.00 0.95

5 2.27 27.50 4.00 2414.56 0.40069 5481.15 2295.10 50.00 5323.37

6 0.01 18.00 1.20 411.76 1.72440 4.12 4.12 451.59 4.56

7 0.01 29.00 3.50 302.15 6.58834 2.72 106.09 0.00 0.95

8 2.27 28.00 3.89 639.03 0.25163 1450.69 564.01 49.31 1392.24

9 2.27 28.00 3.89 639.03 0.25163 1450.68 564.01 49.31 1392.24

10 0.53 28.00 1.00 365.40 0.29397 193.66 277.75 8745.15 4782.14

11 0.53 30.00 5.00 371.42 0.31391 196.87 277.83 8745.15 4782.18

12 0.01 29.00 3.50 302.15 6.58834 2.72 106.09 0.00 0.95

13 0.53 31.00 5.00 374.43 0.32383 198.47 277.88 8745.15 4782.21

14 0.01 29.00 5.00 302.15 6.58834 2.42 136.61 0.00 1.09

15 0.53 32.00 5.00 377.45 0.33371 200.07 277.95 8431.31 4615.91

16 0.53 32.00 5.00 377.45 0.33371 200.06 277.95 8431.31 4615.91

17 0.01 29.00 3.50 302.15 6.58834 3.02 106.09 0.00 1.06

18 0.01 29.00 3.50 302.15 6.58834 2.42 106.09 0.00 0.85

19 2.80 29.50 1.10 167.65 0.28981 469.44 81.24 1775.40 5198.61

20 2.80 30.10 4.20 169.35 0.29541 474.25 81.27 1775.40 5198.68

21 0.02 28.00 10.00 381.20 1.59990 9.15 129.00 451.59 13.93

22 0.02 28.00 3.40 381.20 1.59990 9.15 68.22 451.59 12.48

23 2.80 28.00 5.00 163.41 0.27577 457.67 81.27 1775.00 5197.34

24 0.02 29.00 3.50 302.15 6.58834 6.05 106.09 0.00 2.12

25 2.80 28.40 5.00 164.54 0.27952 460.83 81.27 1775.00 5197.37

26 0.13 27.00 10.80 386.39 1.61890 50.62 133.33 451.59 76.62

27 0.10 18.00 2.50 411.76 1.72440 41.18 50.95 451.59 50.25

28 2.82 10.00 4.20 17.53 0.07992 49.49 -6.30 1801.77 5063.24

29 0.01 29.00 3.50 302.15 6.58834 2.42 106.09 0.00 0.85

30 0.03 29.00 1.10 411.76 1.72440 12.35 4.65 451.59 13.69

31 0.16 26.00 1.00 299.15 6.86769 47.86 -1.13 0.00 -0.18

32 0.16 30.00 7.00 303.15 3.36730 48.52 165.42 0.00 26.47

33 0.08 29.00 6.80 302.15 6.34100 25.09 162.93 0.00 13.52

34 0.07 29.00 6.80 302.15 6.34100 21.16 162.95 0.00 11.41

35 0.23 28.00 12.00 381.20 1.59990 87.68 139.27 451.59 135.90

36 0.18 -10.00 2.60 1450.20 5.75500 261.04 -265.65 19876.47 3529.95

Continued on following page
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Mass Balance, Exergy Destruction, and Energy and Exergy Efficiencies of the Carbonation System 
Components

The energy, exergy and mass balance for each component in the industrial beverage carbonation system 
presented in Figure 1 can be determined using Equations (2) to (4), respectively (Dincer & Rosen, 2007).

E W� � � � �
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�
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�

�
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�
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�
�Q m h V gz m h V gzi i

i
i e e

e
e 

2 2

2 2
 (2)

Table 2. Electrical data of the power components of thee carbonation system

State Components Current (I) Voltage (V) Energy/ Exergy (kW)

W50 Treated water pump 9.00 380.00 4.74

W51 Syrup pump 9.50 374,00 4.92

W52 Flow mix pump 14.00 370.00 7.18

W53 Air compressor 70.00 371.00 35.99

W54 Ammonia compressor 167.00 370.00 85.62

W55 Make-up water pump 3.40 381.00 1.79

W56 Condenser water pump 3.10 371.00 1.59

W57 Condenser blower 7.40 373.00 3.82

State

Mass 
flow 
rate 

(kg/s)

Temperature 
(°C)

Pressure 
(bar)

Enthalpy 
(kJ/kg)

Entropy 
(kJ/kg K)

Energy 
(kW)

Physical 
exergy 
(kJ/kg)

Chemical 
exergy (kJ/

kg)

Total 
exergy 
(kW)

37 0.18 126.64 14.50 1717.78 5.82151 309.20 -17.90 19876.47 3574.54

38 8.50 34.00 1.80 142.62 0.49152 1212.42 -3.93 50.00 391.62

39 8.50 34.40 3.40 142.77 0.49147 1213.83 -3.76 50.00 393.02

40 8.44 40.00 1.00 167.62 0.57240 1415.08 -3.04 50.00 396.33

41 1.50 28.90 1.20 121.25 0.42156 181.88 -4.44 50.00 68.34

42 0.06 29.00 1.80 121.73 0.42293 7.31 -4.37 50.00 2.74

43 1.44 29.00 4.00 121.93 0.42286 175.65 -4.15 50.00 66.03

44 12.14 28.00 1.00 301.62 6.87572 3661.90 -13.54 0.00 -13.54

45 12.14 28.20 1.002 301.83 6.87614 3665.36 -11.44 0.00 -11.44

46 12.14 60.00 0.98 307.80 0.89660 3736.83 -1.05 86.04 1031.79

47 0.18 28.00 12.00 332.16 1.45657 59.79 -102.12 19876.47 3559.38

48 0.18 28.00 11.50 332.16 1.45657 59.79 -102.12 19876.47 3559.38

49 0.18 -4.00 3.60 332.13 1.50130 59.78 -115.48 19876.47 3556.98

Table 1. Continued
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Ex Ex W Ex Exd q i e� � � �� ��  (3)

� � � m mi e  (4)

where, ṁ = mass flow rate (kg/s), E= energy (kW), Q,q = heat (kW), W = work (kW), V = velocity 
(m/s), g = gravitational force (m/s2), z = height (m), h = enthalpy (kJ/kg), Ex = exergy flow rate (kW), 
Exd = exergy destruction (kW), i = inlet flow to component and e = outlet flow from component

Treated Water Pump Control Volume Analysis

Treated water goes through the treated water pump control volume as presented in Figure1, with a change 
in the temperature and pressure at inlet state 1 and outlet states 2 and 3. The control volume is powered 
by electricity with an input power of W50.
For treated water pump control volume:

  m m m
1 2 3
= +  (5)

�TWP
E E E

W
= ×100

2 3 1

50

� �
 (6)

�
exTWP

= ×
Ex Ex Ex

W
2 3 1

50

� � 100 (7)

Exd TWP = (Ex1 – Ex2 + Ex3) + W50 (8)

where, 𝜂 = energy efficiency (%), 𝜂 ex= exergy efficiency (%)
TWP, WRV….SYP = control volume name abbreviation, 1, 2, 3, 4 …57 = pipe/material flow stream 

number

Water Reservoir Inlet Valve Control Volume Analysis

The treated water and compressed air passing through the water reservoir inlet valve control volume as 
presented in Figure 1. The treated water enters at state 3 and leaves the control volume at state 5 with a 
change in the temperature. The compressed air used for pneumatic system control enters at state 4 and is 
dispersed to the environment at state 4’. There is no mixture of treated water and air in the control volume.
For water reservoir inlet valve control volume:
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 m m
3 5
= (Treated water flow) (9)

 m m
4
=

4'
(Air flow) (10)

�WRV
E

E E
= ×100
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 (11)

�
exWRV

=
Ex

Ex Ex
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3 4

100
�

�  (12)

Exd WRV = Ex4 +(Ex3 – Ex5) (13)

Water Reservoir Control Volume Analysis

The treated water, CO2, and compressed air passing through water reservoir control volume as presented 
in Figure 1. The treated water at state 5 and CO2 at state 6 are mixed to form carbonated water at state 
8. The compressed air, used for pneumatic system control, enters at state 7 and is dispersed to the en-
vironment at state 7’.
For water reservoir control volume:

  m m m
5 6 8
+ = (Treated water and CO2 mixture) (14)

 m m
7 7'
= (Air flow) (15)

�WR E E E
=

E
×100

8

5 6 7
� �

 (16)

�exWR Ex Ex Ex
=

Ex
×100

8

5 6 7
� �

 (17)

Exd WR =(Ex5 + Ex6 + Ex7) – Ex8 (18)
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Water Orifice Control Volume Analysis

Only carbonated water passes through the water orifice control volume as presented in Figure 1. Carbon-
ated water enters at state 8 and leaves the control volume at state 9 with no change in the temperature 
and composition.
For water orifice control volume:

 m m
8
=

9
 (19)

ηWO=
E

E
×100

9

8

 (20)

η
ExWO

= ×
Ex
Ex

9

8

100  (21)

Exd WO = Ex8 – Ex9 (22)

Syrup Pump Control Volume Analysis

Only syrup passes through the syrup pump control volume as presented in Figure1, with change in 
temperature and pressure at the inlet state 10 and outlet state 11. The control volume is powered by 
electricity with an input power of W51.
For syrup pump control volume:

 m m
10
=

11
 (23)

�SYP
E E
W

= ×100
11 10

51

�  (24)

�
exSYP

= ×
Ex Ex
W
11 10

51

100
�  (25)

Exd SYP = (Ex10 – Ex11) + W51 (26)
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Syrup Reservoir Inlet Valve Control Volume

Syrup and compressed air pass through the syrup reservoir inlet valve control volume as presented in 
Figure 1. Syrup enters at state 11 and leaves the control volume at state 13 with a change in the tem-
perature. The compressed air used for pneumatic system control enters at state 12 and is dispersed to 
the environment at state 12’. There is no mixture of the syrup and compressed air in the control volume.
For syrup inlet valve control volume:

 m m
11 13
= (Syrup flow) (27)

 m m
12
=

12'
(Air flow) (28)

�SRV
E

E E
= ×100

13

11 12
�

 (29)

�
exSRV

=
Ex

Ex Ex
13

11 12

100
�

�  (30)

Exd SRV = Ex12 +(Ex11 – Ex13) (31)

Syrup Reservoir Control Volume Analysis

Syrup and compressed air pass through the syrup reservoir control volume as presented in Figure 1. 
Syrup enters at state 13 and leaves the control volume at state 15 with no changes in the temperature and 
pressure. The compressed air used for pneumatic system control enters at state 14 and is dispersed to 
the environment at state 14’. There is no mixture of the syrup and compressed air in the control volume.
For syrup reservoir control volume:

 m m
13 15
= (Syrup flow) (32)

 m m
14
=

14'
(Air flow) (33)
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�SYR
E

E E
= ×100

15

13 14
�

 (34)

�
exSYR

=
Ex

Ex Ex
15

13 14
�

× 100 (35)

Exd SYR = Ex14 +(Ex13 – Ex15) (36)

Syrup Orifice Control Volume Analysis

Only syrup passes through the syrup orifice control volume as presented in Figure 1. Specifically, the 
syrup enters at state 15 and leaves the control volume at state 16 with no change in the temperature and 
composition
For syrup orifice control volume:

 m m
15 16
=  (37)

ηSYO=
E

E
×

16

15

100 (38)

�ExSYO
Ex
Ex

� �16

15

100 (39)

Exd SYO = Ex15 – Ex16 (40)

Flow Mix Reservoir Control Volume Analysis

Carbonated water, syrup, and compressed air pass through the flow mix reservoir control volume as pre-
sented in Figure 1. Carbonated water and syrup enter the control volume at states 9 and 16, respectively, 
are mixed to form the beverage. The mixture (beverage) is non-reactive and leaves the control volume 
at state 19. The compressed air used for level control and valve actuation enters the control volume at 
states 17 and 18, respectively, and is dispersed to the environment at states 17’ and 18’, respectively.
For flow mix reservoir control volume:
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  m m m
9
+

16 19
= (Syrup and carbonate water flow) (41)

 m m
17 17'
= (Air flow) (42)

 m m
18 18'
= (Air flow) (43)

�FMR E E E E
=

E
×100

19

9 16 17 18
� � �

 (44)

�exFMR Ex Ex Ex Ex
=

Ex
×100

19

9 16 17 18
� � �

 (45)

Exd FMR =(Ex9 + Ex16 + Ex17 + Ex18) – Ex19 (46)

Flow Mix Pump Control Volume Analysis

The beverage passes through the flow mix pump control volume as presented in Figure 1, with a change 
in the temperature and pressure at inlet state 19 and outlet state 20. The control volume is powered by 
electricity with an input power of W52.
For flow mix pump control volume:

 m m
19
=

20
 (47)

�FMP
E E
W

= ×100
20 19

52

�  (48)

�
exFMP

= ×
Ex Ex
W
20 19

52

� 100 (49)

Exd FMP =(Ex19 – Ex21) + W52 (50)
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Node Control Volume Analysis

The beverage and CO2 enter the node control volume as presented in Figure 1, at states 20 and 22, re-
spectively; next, the fluids are mixed, and the mixture leaves the control volume at state 23
For node control volume:

  m m m
20 22 23
+ =  (51)

�NOD
E

E E
= ×1

23

20 22

00
�

 (52)

�
exNOD

=
Ex

Ex Ex
23

20 22
�

× 100 (53)

Exd NOD =(Ex20 + Ex22) – Ex23 (54)

Carbonator Inlet Valve Control Volume Analysis

The beverage and compressed air pass through the carbonated inlet valve control volume as presented 
in Figure 1. The beverage enters at state 23 and leaves the control volume at state 25 with a change in 
the temperature. The compressed air used for valve actuation enters at state 24 and is dispersed to the 
environment at state 24’. There is no mixture of air and beverage in the control volume.
For carbonator inlet valve control volume:

 m m
23 25
= (Beverage flow) (55)

 m m
24
=

24'
(Air flow) (56)

�CBV
E

E E
= ×100

25

23 24
�

 (57)

�
exCBV

=
Ex

Ex Ex
25

23 24
�

× 100 (58)
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Exd CBV = Ex24 +(Ex25 – Ex23) (59)

Carbonator Control Volume Analysis

The beverage, CO2, and ammonia refrigerant pass through the carbonator control volume as presented in 
Figure 1, entering at states 25, 26, and 49, and exiting at states 27, 28, and 36 respectively, with changes 
in temperature and pressure. The beverage and CO2 mixed during carbonation to form carbonated bever-
age at flow 28. The undissolved CO2 leaves the carbonator control volume at flow 27.
For carbonator control volume:

   m m m m
25 26 27 28
+ = + (Beverage and CO2 flow) (60)

 m m
49 36
= (Refrigerant flow) (61)

�CBR
E E

E E E
=
E

×100
27 28 36

25 26 49

� �
� �

 (62)

�
exCBR

=
Ex Ex

Ex Ex Ex Ex
27 28

25 26 49 36

�� �
�� � � �� �

× 100 (63)

Exd CBR =(Ex25 + Ex26) + (Ex49 – Ex36) – (Ex27 + Ex28) (64) 

Carbonator Safety Valve Control Volume Analysis

CO2 from the carbonator enters the carbonator safety valve control volume as presented in Figure 1, at 
state 27 and leaves the control volume at states 6 and 30. The compressed air used for valve actuation 
enters at state 29 and is dispersed to the environment at state 29’
For carbonator safety valve control volume:

  m m m
27 30
=

6
+ (CO2 flow) (65)

 m m
29 29'
= (Air flow) (66)
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�SV
E

E E
=
E

×100
6 30

27 29

�
�

 (67)

�
exSV
=

Ex
Ex Ex Ex

6

27 30 29
�� � �

× 100 (68)

Exd SV =(Ex27 + Ex30) + Ex29 – Ex6 (69)

Carbo-Trol Control Volume Analysis

CO2 enters the Carbo-Trol control volume as presented in Figure 1 at state 21 and leaves at state 22 with 
a change in pressure.
For carbo trol control volume:

 m m
21
=

22
 (70)

ηCBT =
E

E
×

22

21

100 (71)

η
ExCBT

= ×
Ex
Ex

22

21

100 (72)

Exd CBT = Ex21  – Ex22 (73)

CO2 Distribution Valve Control Volume Analysis

The CO2 distribution valve control volume is shown in Figure 1. CO2 from the storage tank enters the 
distribution valve at state 35 and leaves at states 21 and 26 with changes in temperature and pressure.
For CO2 distribution valve control volume:

  m m m
35 21 26
= +  (74)
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�CDV
E E
E

= ×100
21 26

35

�  (75)

�
exCDV

= ×
Ex Ex
Ex
21 26

35

� 100 (76)

Exd CDV = Ex35 – (Ex21 + Ex26) (77)

Ammonia Compressor Control Volume Analysis

Ammonia goes through the ammonia compressor control volume as presented in Figure 1, with a change 
in the temperature and pressure with the inlet state 36 and outlet state 37. The control volume is powered 
by electricity with an input power of W54.
For ammonia compressor control volume:

 m m
36
=

37
 (78)

�AMC
E E
W

= ×100
37 36

54

�  (79)

�
exAMC

= ×
Ex Ex
W
37 36

54

� 100 (80)

Exd AMC =(Ex36 – Ex37) + W54 (81)

Make-Up Water Pump Control Volume Analysis

Water enters the make-up water pump control volume as presented in Figure 1, at state 41 and leaves 
at states 42 and 43 with changes in the temperature and pressure. The control volume is powered by 
electricity with an input power of W55. Flow 42 is used to make-up for the loss due to evaporation in the 
condenser, whereas flow 43 is used for other utilities.
For make-up water pump control volume:

  m m m
41 42 43
= +  (82)
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�MWP
E E E

W
= ×100

42 43 41

55

� �
 (83)

�
exMWP

= ×
Ex Ex Ex

W
42 43 41

55

� � 100 (84)

Exd MWP = (Ex41 – Ex42 + Ex43) +W55 (85)

Condenser Blower Control Volume Analysis

Air from the environment passes through the condenser blower control volume as presented in Figure 1, 
to cool the water in the condenser tank. The air enters at state 44 and exits at state 45 with a change in 
the temperature and pressure. The control volume is powered by electricity with an input power of W57.
For condenser blower control volume:

 m m
44
=

45
 (86)

�CDB
E E
W

= ×100
45 44

57

�  (87)

�
exCDB

= ×
Ex Ex
W
45 44

57

� 100 (88)

Exd CDB =(Ex44 – Ex45) +W57 (89)

Condenser Water Tank Control Volume Analysis

The make-up water, recirculated water from the condenser, and air enter the condenser water tank control 
volume as presented in Figure 1, at states 40, 42, and 45, respectively. The make-up water is mixed with 
the recirculation water, and the mixture leaves the control volume for further recirculation at state 38 
with a change in the temperature and pressure. The air leaves the control volume at state 46 after cooling 
the recirculation water, with a change in the temperature and pressure.
For condenser water tank control volume:
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  m m m
40 42 38
+ = (Water flow) (90)

 m m
45 46
= (Air flow) (91)

η
CWT

38 46

40 42

=
E +E

E +E +E
×

45

100 (92)

�
exCWT

=
+ +

Ex
Ex Ex Ex Ex

38

46 45 40 42
�� � � �

 (93)

Exd CWT =(Ex46 – Ex45) + (Ex40 + Ex42) – Ex38 (94)

Condenser Water Pump Control Volume Analysis

Recirculation water enters the condenser water pump control volume as presented in Figure 1, at state 
38 and leaves at state 39. The control volume is powered by electricity with an input power of W56.
For condenser water pump control volume:

 m m
38
=

39
 (95)

�CDP
E E
W

= ×100
39 38

56

�  (96)

�
exCDP

= ×
Ex Ex
W
39 38

56

� 100 (97)

Exd CDP = (Ex39 – Ex38) + W56 (98)
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Condenser Control Volume Analysis

Ammonia and cooling water pass through the condenser control volume as presented in Figure 1. Am-
monia enters at state 37 and exits at state 47, while the cooling water enters at state 39 and exists at state 
40 with changes in the temperature and pressure. The cooling water at state 40 is recirculated.
For condenser control volume:

 m m
39 40
= (Water flow) (99)

 m m
37
=

47
(Ammonia flow) (100)

�
COND

=
E E

E E
×

40 39

37 47

�
�

100 (101)

�
exCOND

= ×
Ex Ex
Ex Ex

40 39

37 47

�
�

100 (102)

Exd COND = (Ex37 – Ex47) + (Ex40 – Ex39) (103)

Ammonia Receiver Tank Control Volume Analysis

Ammonia enters the ammonia receiver tank control volume as presented in Figure 1, at state 47 and 
leaves the control volume at state 48 with no change in the temperature and pressure.
For ammonia receiver tank control volume:

 m m
47 48
=  (104)

ηART =
E

E
×

48

47

100 (105)

η
ExART

= ×
Ex
Ex

48

47

100 (106)
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Exd ART = Ex47 – Ex48 (107)

Expansion Valve Control Volume Analysis

Ammonia enters the expansion valve control volume as presented in Figure 1, at state 48 and leaves at 
state 49 with a certain change in the temperature and pressure.
For expansion valve control volume:

 m m
48
=

49
 (108)

ηEPV =
E

E
×

49

48

100 (109)

η
ExEPV

= ×
Ex
Ex

49

48

100 (110)

Exd EPV = Ex48 – Ex49 (111)

Air Compressor Control Volume Analysis

Air from the environment enters the air compressor control volume as presented in Figure 1, at state 31 
and exits at state 32 with a change in the temperature and pressure. The control volume is powered by 
electricity with an input power of W53.
For air compressor control volume:

 m m
31
=

32
 (112)

�ACP
E E
W

= ×100
32 31

53

�  (113)

�
exACP

= ×
Ex Ex
W
32 31

53

� 100 (114)
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Exd ACP =(Ex32 – Ex31) + W53 (115)

Air Receiver Tank Control Volume Analysis

Compressed air from the air compressor enters the air receiver tank control volume as presented in Figure 
1, at state 32 and leaves at states 33 and 34 with changes in the temperature and pressure.
For the air receiver tank control volume:

  m m m
32 33 34
= +  (116)

�ART
E E
E

= ×100
33 34

32

�  (117)

�
exART

= ×
Ex Ex
Ex
33 34

32

� 100 (118)

Exd ART = Ex32 – (Ex33 + Ex34) (119)

Air Distribution Valve Analysis

Compressed air enters the air distribution valve control volume as present in Figure 1, at state 33 and 
leaves at states 4, 7, 12, 14, 17, 18, 24, and 29 with changes in the temperature and pressure.
For the air distribution control volume:

        m m m m m m m m m
33 4 7 12 14 17 18 24 29
= + + + ++ + +  (120)

�ADV
E E E E E E E E

E
= ×10

4 7 12 14 17 18 24 29

33

0
� � � � � � �

 (121)

�
exADV

= ×
Ex Ex Ex Ex Ex Ex Ex Ex

Ex
4 7 12 14 17 18 24 29

33

� � � � � � �
100 (122)
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Exd ADV = Ex33 – (Ex4 + Ex7 + Ex12 + Ex14 + Ex17 + Ex18 + Ex24 + Ex29) (123)

Overall System Efficiencies

The overall energy efficiency of the carbonation system can be determined using Equation (124) (Woud-
stra, 2012)

Overall energy efficiency
Total energy output from the sys

=
ttem

Total energy input to the system
 (124)

Total energy output from the system = E2 + E4 + E7 + E12 + E14 + E17 + E18 + E24 + E28 + E29 + E30 + 
E33 + (E37 – E36) + (E40 – E38)+ E46 (125)

Total energy input to the system = E1 + E10 + E31 + E41 + E44 + Ew50 + Ew51 + Ew52 + Ew53 + Ew54 + Ew55 
+ Ew56 + Ew57 (126)

The overall exergy efficiency of the system can be determined using Equation (127) (Woudstra, 2012)

Overall exergy efficiency
Total exergy input to the system

�
��Total exergy destroyed

Total exergy input to the system
 (127)

Total exergy input to the system = Ex1 + Ex10 + Ex31 + Ex41 + Ex44 + Exw50 + Exw51 + Exw52 + Exw53 + 
Exw54 + Exw55 + Exw56 + Exw57 (128)

Total exergy destroyed = ∑exergy destroyed in each component of the system (129)

Exergoeconomics Analysis Calculation Process

The exergoeconomics can be examined by formulating a cost balance equation for each component 
in the system. The general equation for the exergoeconomics analysis is presented as Equation (130) 
(Valdimarsson, 2011; Valero & Torres, 2009; Igbong & Fakorede, 2014).

� � � � � �    C C C C Z
i w e q

 (130)

where,
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C c Ex
i i i
=  (131)

C c Ex
w w w
=  (132)

C c Ex
e e e
=  (133)

C c Ex
q q q
=  (134)

where, C  = cost rate due to exergy flow ($/hr), c = unit exergy cost rate ($/hr), Z  = cost rate due to 
investment and maintenance ($/hr), w= flow due to work, (kW) and q = flow due to heat (kW)

The investment cost can be expressed as in Equation (135) (Shamsi & Omidkhah, 2012, Atmaca, 
2018, Querol et al., 2013)

  Z Z Z
CL OM

� �  (135)

where

Z CFR i n TCICL � � ��,  (136)

CFR
i i

i

n

n
�

�� �
�� � �

1

1 1

 (137)

Z f TCIOM OM� �  (138)

� �
�� �
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�

�

�
�
�

�

�
�
�
�Z

i i

i
f TCI

n

n OM

1

1 1
 (139)

and
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 (140)

where, Z
CL

 = cost rate of investment ($/hr), Z
OM

 =cost rate due to maintenance ($/hr), CFR = capital 
recovering factor, I = interest rate, n =number of years operating the system, TCI =total cost of invest-
ment, fOM = maintenance factor, and N = hours the system operated at full load in a year

In terms of the economic data related to the carbonation system, the total investment costs of the 
major equipment are listed in Table 3 as obtained from manufacturing plant.

The manufacturing plant is considered to have been in operation for 7 years, and the electricity tariff 
for the manufacturing plant is 0.11/kWhr. Based on the cost of capital, available in plant record, the 
interest rate is considered as 20%
Three types of cost flows are associated with each component in the carbonation system, specifically,

i.  Incoming exergy cost flow, also known as the fuel cost flow cp,
ii.  Component investment cost flow,
iii.  Outgoing exergy cost flow, also known as the product exergy cost flow cf.

The cost rate due to exergy destruction in a component is referred to as the hidden cost (Shamsi & 
Omidkhah, 2012), and it can be defined as in Equation (141).

 C c Ex
d f d
� �  (141)

Exergoeconomic factor measures the effect of the cost rate of destroyed exergy to investment cost of 
equipment. It is as defined in Equation (142) (Atmaca, 2018; Tsatsaronis, 2011).

Table 3. Total investment cost of equipment in the carbonation system

S/N Parameter Total investment cost ($)

1 Mixer 187,500.00

2 Ammonia compressor 15,540.69

3 Air compressor 10,818.01

4 Treated water pump 815.00

5 Syrup pump 875.00

6 Make-up water pump 792.50

7 Condenser 5,600.00

 EBSCOhost - printed on 2/9/2023 12:33 AM via . All use subject to https://www.ebsco.com/terms-of-use



236

Exergoeconomic Analysis as a Cost-Control Mechanism in Manufacturing Operations
 

f
Z

Z C
d

�
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 (142)

where, Cd = cost rate of exergy destroyed in a component ($/hr), cf =unit exergy cost of fuel ($), cp = 
unit exergy cost product ($), and f = exergoeconomic factor

Exergoeconomic Analysis of the Equipment in the Carbonation System

Exergy-based methods have been established as the optimal techniques to obtain reliable information 
related to the efficiency, resource utilisation, and economic importance of any system or machine. The 
two main types of exergy-based analysis of energy system are life cycle analysis and exergoeconomic 
analysis. In this study, exergoeconomic analysis was performed. The key steps involved in exergoeco-
nomic analysis are exergy analysis, economic analysis, exergoeconomic evaluation, and evaluation of 
exergoeconomic variables were adopted. The complete exergy cost analysis was performed with the aid 
of TAESS. Detailed explanation regarding the algorithm of TAESS is available in the work of Torres, 
Perez, & Valero (2018). In the TAESS environment, components/apparatus are classified into two ma-
jor categories: productive devices and dissipative devices. Productive devices are those devices whose 
products are used for further processing or are the benefit of the system. In contrast, dissipative devices 
are those that reduce or eliminate the environmental impact of generated residue on other devices. In 
this study, all components of the investigated carbonation system were modelled as productive devices 
except the condenser, which was modelled as a dissipative device because it removed heat from the 
ammonia refrigerant. The following steps were followed in the use of TAESS in exergy cost analysis:

1.  Develop the physical structure
2.  Define the productive structure, by stating the numbers of productive devices, dissipative devices/

component and flows/streams. In this study, there 26 productive devices/components, 1 dissipative 
device/component and 57 flows/ streams.

3.  Determine the fuel and product of each device
4.  Input the device/component name, fuel and product streams of the device in the general data of the 

software interphase
5.  Simulate the physical structure, to verify the correct input of fuel/product stream of each component. 

If it is not correct, the error signal will be indicated.
6.  Load total exergy value of the flow stream as shown in Table 1 and 2. The exergy value is prepared 

in a separate file either .txt format or. EES format.
7.  Run simulation to generate related matrixes and cost flows
8.  Evaluate the exergoeconomic analysis using the matrixes and cost flow generated.

RESULTS AND DISCUSSION

In this chapter, the results obtained from the carbonation system data collection, exergy and exergoeco-
nomic analysis are discussed and improvement techniques of the carbonation system presented.
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Gas Volume of the Carbonated Product

The overall aim of beverage carbonation is to achieve a gas volume that will enhance product quality. 
Gas volume can be defined as the volume of dissolved gases divided by the volume of liquid in the 
container (Steen, 2006). The gas volume of the beverage is a pre-defined quality standard set by the 
control department of a beverage company. The gas volume of carbonated beverage varies from one 
product to another; it also depends on the beverage container type such as polyethylene terephthalate 
(PET) bottles, can, and glass containers. The thermodynamic variables of any carbonation system are 
aligned to achieve the pre-defined gas volume, considering other quality parameters. From the study, 
beverages were carbonated at a temperature of 10oC, pressure of 4.2 bar, mass flow rate of 2.82 kg/s, 
and gas volume of 3.6 ml. The operational thermodynamic variables presented in Table 1 to 2 achieved 
a carbonated product of gas volume of 3.6 ml.

Energy and Exergy Efficiencies of the Carbonation System Components

Figure 2 presents the results of the energy and exergy efficiencies of the carbonation system components. 
The overall energy and exergy efficiencies of the carbonation system were 47.07% and 42.27%, respec-
tively. All the pumps in the system exhibited relatively high energy efficiencies (ranging from 64% to 
98%), compared to the corresponding exergy efficiencies. Apart from the condenser pump with a high 
exergy efficiency of 78.09%, other pumps exergy efficiencies are low, ranging from 0.6% to 27.00%.

Kaya, Kayabasi, Kilinc, Eyidogan, Selimli, & Ozkaymak, (2013) reported on the high variations in 
the energy efficiencies (42.17–82.56%) and low exergy efficiencies of industrial pumps, which could 

Figure 2. Energy and exergy efficiencies of the carbonation system
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be due to motor selection and poor pipe network. The authors recommended that the industrial pump 
efficiencies could be enhanced by optimising the pump system piping network and pump motor selec-
tion. The energy and exergy efficiencies of the inlet valves of the water reservoir, syrup reservoir and 
carbonator and expansion valves ranged from 97% to 100%. The air distribution valve exhibited a higher 
energy efficiency (98.68%) than that of the CO2 distribution valve (68.17%), although the exergy effi-
ciency of both valves ranged from 64% to 70%. Compared to the other valves, the safety valve exhibited 
considerably low energy and exergy efficiencies of 37.78% and 12.18%, respectively. This phenomenon 
could be attributed to the release in the excess pressure build-up in the carbonator. Only a few literatures 
focused on the energy and exergy analysis of valve, although valve is a major component in every fluid 
transport system and control design. Mrzljak, Orovic, & Lorencin, (2019) reported that the exergy ef-
ficiency of a valve is approximately 90%. The results from Mrzljak et al. (2019) are in accordance with 
certain results obtained in this research, even though a different valve type (steam valve) and application 
(power plant) were considered. The condenser blower energy efficiency (90.60%) was found higher than 
that of the ammonia compressor (56.25%), and the air compressor energy efficiency (1.83%) was lower 
than that of the other components. The exergy efficiency of the air compressor (74.05%) was found 
to be higher than that of ammonia compressor and condenser blower, which ranges between 52–55%. 
Nevertheless, among the components of the carbonation system, in addition to the air compressor, the 
flow mix reservoir, node, and carbonator exhibited a higher exergy efficiency compared to the energy 
efficiency. Wayne and Kissock (2000) noted that at various operating conditions, the exergy efficiency 
of an industrial air compressor is higher than its energy efficiency. The authors demonstrated that the 
energy efficiency cannot be used as the true efficiency for energy conversion devices. Furthermore, 
Audrius (2013) stated that although the energy efficiency can help evaluate the performance of energy 
conversion devices, the obtained results may be misleading owing to the accepted definition of the energy 
efficiency or method of calculation, as several methods do not consider the quality aspect of the energy. 
The energy efficiencies of other components such as condenser, Carbo-trol, air receiver tank, ammonia 
receiver tank, condenser water tank, and syrup ranged from 80% to 100%. The energy efficiency of the 
water reservoir (26.43%) was found lower than that of the other components. In general, the exergy and 
energy efficiencies of the water reservoir are correlated owing to the deaeration process that occurs in 
this reservoir. The exergy efficiency of the syrup reservoir, air receiver tank, ammonia receiver tank, 
node, and Carbo-trol ranged from 79% to 100%. The condenser water tank exhibited a lower exergy 
efficiency (27.15%) compared to the energy efficiency owing to the heat loss from the cooling water. 
Similarly, the exergy efficiency (21.83%) of the condenser was lower than the corresponding energy 
efficiency, likely because of the heat loss from the ammonia refrigerant.

Exergy Destruction in the Carbonation System

The total exergy destruction in the system was computed to be 6339.69 kW. The highest exergy destruc-
tion occurred in the water reservoir (62.10%), followed by that in condenser water tank (16.57%) and 
flow mix reservoir (12.80%), as presented in Figure 3. Deaeration process may be responsible for the 
high exergy destruction in the water reservoir. The remaining components of the carbonation system 
contributed 8.53% to the total exergy destroyed, among which the syrup reservoir and carbonator cor-
responded to 30.82% and 34.93%, respectively.
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Cost Rate Due to Exergy Destruction (Hidden Cost)

From the study, the overall cost rate of the operating carbonation system corresponding to the exergy 
destruction was determined to be $777.47/hr, and the total cost rate related to the investment and main-
tenance of the system equalled $45.30/hr as presented in Table 4. Reducing the exergy destruction in the 
carbonation system will reduce the overall cost rate of the system operation. The mixer and condenser 
exhibited the lowest exergoeconomic factors of 5.60% and 1.39%, respectively, among all the equipment 
in the carbonation system, while the cost rate of the exergy destruction in the mixer ($644.60/hr) was 
higher than that of the condenser $80.84/hr.

By optimisation, a reduction of mass flow rate of beverage at the carbonator inlet from 2.82 to 2 
kg/s led to an increase in the overall system energy efficiency from 47.07% to 59.15%, while exergy 
efficiency increases from 42.27% to 46.46% and a total decrease in exergy destruction by 14.14% with 
a corresponding decrease of 12.26% in the cost rate due to exergy destruction. The water reservoir ex-
hibited the highest exergy destruction of 3936.64 kW, as shown in Figure 3, and thus corresponded to 
the highest cost rate due to exergy destroyed in the mixer. The deaeration process in the water reservoir 
is responsible for this high exergy destruction. This shows that alternative deaeration technology should 

Figure 3. Exergy destroyed in the carbonation system

Table 4. Cost rate due to exergy destruction in the carbonation system equipment

Machine/Equipment TCI ($) Cd ($/hr) Z ($/hr) C ($/hr) f

Treated water pump 815.00 0.50 0.17 0.67 24.95%

Syrup pump 875.00 0.52 0.18 0.70 25.62%

Ammonia compressor 15,540.69 4.36 3.17 7.53 42.11%

Air compressor 10,818.01 1.23 2.21 3.44 64.15%

Mixer 187,500.00 644.60 38.27 682.87 5.60%

Make up water pump 792.50 0.12 0.16 0.28 56.75%

Condenser 5,600.00 80.84 1.14 81.98 1.39%
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be sought for water deaeration process and the water treatment procedure must be optimised to reduce 
oxygen and other dissolved gases/elements.

CONCLUSION AND RECOMMENDATIONS

Conclusion

A significant amount of energy is involved in beverage manufacturing, which led to high cost of pro-
duction. The high amount of energy usage is primarily owed to the manufacturing processes involved, 
such as carbonation system, boiler and steam generation system, clean-in-place (sanitation) system, and 
heavy machine operation, which formed the drive for this study. The reduction or elimination of cost rate 
due to exergy destruction will reduce the operating cost of beverage manufacturing process and hence 
increase profit margin. The study has demonstrated the application of exergoeconomic analysis in manu-
facturing operations to reduce operating cost and improve machine efficiency with a focus on beverage 
carbonation process. It was found that beverages were carbonated at a temperature of 10.00 oC, pressure 
of 4.20 bar, mass flow rate of 2.82 kg/s, and gas volume of 3.6 ml. The overall exergy destruction in 
the carbonation system was found to be 6,339.69 kW and the overall energy and exergy efficiencies for 
the carbonation system was found to be 47.07% and 42.27%, respectively. The lowest exergoeconomic 
factors of 1.39% and 5.60%, were found in the condenser and mixer, respectively. The cost rate due to 
exergy destruction in the mixer ($682.87/hr) was higher compared to that of the condenser ($82.10/hr). 
The mixer subsystem has highest cost rate due to exergy destruction because of high exergy destruc-
tion, occurred in the following mixer components- carbonator, flow mix reservoir and water reservoir. 
The overall cost rate of operating the carbonation system corresponding to the exergy destruction was 
determined to be $777.31/hr, while the overall cost rate related to the investment and maintenance of 
the system was $45.13/hr. Reduction of mass flow rate at the carbonator inlet led to a reduction of total 
exergy destruction by 14.14% and a decrease in the total cost rate of exergy destruction by 12.26%. The 
study also shows that water reservoir has the highest exergy destruction, which suggests alternative de-
aeration technology and water treatment procedure should be optimisation to reduce oxygen and other 
dissolved gases/elements.

Juxtapose with the frequently used cost management techniques in manufacturing operations, such 
as process automation, line rationalisation, Kaizen system implementation, cost volume analysis, total 
quality management, standard cost analysis, budgeting control, just-in-time production system, none of 
the techniques can identify the hidden cost, which is cost rate due to exergy destruction in the carbonation 
system which led to more energy consumption and high cost of production. This research concludes 
that, that reduction of exergy destruction in the mixer and other subsystems within the carbonation 
system is very crucial to the improvement of the cost rate in beverage production. The study, therefore, 
recommended that exergy destruction reduction techniques should be applied to beverage carbonation 
system to enhance its performance and exergoeconomic analysis should be adopted in the manufacturing 
operations as a cost control mechanism.
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Recommendation for Further Studies

Further studies on this work should include: Energy, exergy and exergoeconomic analysis of a complete 
beverage manufacturing process; a comparison of exergy destructions in refrigeration carbonation sys-
tem, gas bubble carbonation system and in-line carbonation system; cost saving on the application of 
exergoeconomic analysis in manufacturing operations.
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KEY TERMS AND DEFINITIONS

Carbonation: Refers to the process of dissolving carbon dioxide in a liquid at a varied conditions 
depending on the application.

Control Volume: Is a space/ boundary where mass, momentum and energy are allowed to cross.
Cost Control Mechanism: Is a method or procedure used to assess elements of cost in operation, 

system, or environment.
Exergoeconomic Analysis: Is a method of determining and assigning economic values to the exergy 

flow.
Exergy: Is the component of energy that is convertible and useful.
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Exergy Analysis: Is a method of determining exergy value of a system, process, or device.
Exergy Destruction: Is a measure of energy component of a device that are not useful.
Exergy Efficiency: Is a measures of the quality of exergy a device, process or system has harness.
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ABSTRACT

Conscious of the challenges and changes that we are facing, this chapter aims to describe the charac-
teristics of a work experience abroad from the point of view of a woman. In an organizational context, 
the value resulting from international assignments is getting more decisive. Overseas tasks represent a 
great occasion for workers to improve their professional path, but it also has positive outcomes on their 
personal life. Its growing importance is due also to the increased number of people accepting job in a 
foreign country. Among others, there will be highlighted the reasons why women should consider going 
and what they can gain from it as well as the obstacles that prevent them from accepting an international 
assignment or the difficulties that they could eventually find.

INTRODUCTION

“It has become imperative for international human resource experts to attract, select, develop and retain 
employees who can live and work effectively outside their national borders.” (Adler and Bartholomew, 
1992)

Globalization has challenged companies to confront each other on international areas; it has changed 
the economy and the markets, which have become global, considering a much larger scale, with different 
demands from and to customers, suppliers, investors, among others.
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Globalization has led all companies to deal with foreign markets. It was necessary to be open to 
the world, establish relationships and create international and intercontinental connections. In recent 
decades, it has affected not only national and international economies but also social, cultural, political, 
and technological areas. Opportunities have multiplied in economic terms but also in terms of thinking, 
approaches and work development. In some way, worldwide business growth is built upon international 
trade and experiences. In this context, organizations could benefit greatly from interculturality, such as 
a greater labour market, exports, and a more homogeneous world.

This chapter aims to describe the characteristics of a work experience abroad from the point of view 
of a woman. In an organizational context, the value resulting from international assignments is getting 
more and more decisive. Overseas tasks represent a great occasion for workers to improve their profes-
sional path, but it also has positive outcomes on their personal life. Its growing importance is due also 
to the increased number of people accepting job in a foreign country.

The theme will be first introduced generally, then it will be elaborated from the women perspective. 
There will be outlined the reasons why they should consider going and what they can gain from it, but 
also which are the obstacles that prevent them from accepting an international assignment, or the dif-
ficulties that they could eventually find. There will be identified in which countries women would rather 
go. For example, countries in which it is spoken a language they already know or countries that have 
more to offer, compared to their home one.

In conclusion, asking for more innovative and creative types of management, this chapter intends 
to describe the objectives achievable through the experience abroad, in terms of promotions and career 
advancements.

1. WOMEN ABROAD

An international experience has a strategic importance for those who want to improve their skills, ac-
quire new ones, know more about the context in which their company operates. As shown from a BCG 
study (Abouzahr, Hoteit, Krentz, and Tracey, 2017) “Women on the Move: Shaping Leaders Through 
Overseas Postings”, women are increasingly interested in living an experience abroad and it seems to 
be considered a priority in their careers.

International assignments have a critical importance for both the organizations and those who will 
experience it. People, who are taking advantage of overseas job opportunities, are taking a chance to 
prove themselves in a different work context. This gives them the possibility to acquire cross-cultural 
skills that will differentiate them from their colleagues and provide them a significant added value. On 
the other side, having employees abroad helps the organizations to maintain international negotiations, 
acknowledge and experiment new technologies, organizational and productive systems. It also contributes 
and allow that the organization have a better knowledge and understanding of the multicultural environ-
ment in which it is involved, offering, in this way, more innovative and creative products and services, 
at the same time that it is possible to obtain and develop new markets.

As we can imagine, it is a difficult path, from the selection that organizations conduct, to the experi-
ence itself for those who decide to live it. It is necessary that people, who find themselves in a foreign 
country, learn to work cross-culturally, facing more challenges than the ones they would normally have. 
These difficulties are more evident when the employee in question is a woman. For example, one of the 
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most common and encountered obstacle is “being female in cultures where women are treated differ-
ently” (The Telegraph, 2011).

Despite the challenges that they must face, they are generally satisfied of their experiences abroad 
and there is an increasing number of women interested in this experience, as it is also demonstrated by 
the available literature on this topic (Culpan and Wright, 2002; Adler, 1984). On the other side, women 
have the possibility to prove themselves, gain visibility and the opportunity to create stronger and better 
interpersonal relationship.

2. POSITIVE SIDES OF EXPATRIATION

Having a global career allow to achieve a wide range of benefits. Through an international assignment, 
women can seize upon challenges and experiences that will help them grow and that may not be available 
in their home country. These constructive experiences allow people to obtain information, knowledge 
and competencies which contribute to the training of those entering the world of work.

This section pretends to describe the motives that encourage women in considering an international 
experience, as well as the resulting advantages. Additionally, it identifies the necessary skills that will 
favour the experience abroad, but also those competencies that could be developed throughout it.

2.1. Motives and Benefits

There are several reasons why women are predisposed to take on international missions.
First, we can say that women are more motivated. Indeed, since ever they need to prove their value, 

abilities and competencies in the labor world, deeply masculine, which has always forced them to try 
harder to get noticed in the work context.

This experience can accelerate their careers and improving their occupational prospects. Undoubt-
edly, it represents an opportunity to expand knowledge and competencies related to their specific role, 
because it gives the possibility to explore and understand a different way of work and specific practices.

It also allows to establish better connections and expand the professional network. Despite all the 
advantages offered by internet in shortening distances, meeting people personally is more satisfying, 
and the direct contact allows to develop greater trust.

Women can get the so called “added value”, supported by the development of new and essential skills 
through the experience abroad. All these characteristics will contribute to women success, leading them 
to become better managers and leaders in future. For example, learning to collaborate and work with 
multicultural teams, and, by doing so, also understand how to eventually manage them in the future.

A further motive to take on international assignments could be an economic incentive with the inten-
tion of improving the standard of living of the expatriate.

Regarding personal characteristics and people behaviour in general, staying abroad is considered to 
have a positive influence on personal growth.

People develop a global mindset and broaden their horizons; they become more inclined to accept new 
challenges and adapt to them easily. The tenacity in pursuing a goal represents one of the fundamental 
levers to be successful also in the work area.

Going abroad means giving up the comforts of your own country and the habits of your own culture 
and being aware of having to face difficulties that will require greater sacrifices. It will be necessary 
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to adopt behaviours and life dynamics distant from their everyday routine. Women can also experience 
the local cultures and improve their cross-cultural competence. If comprehend the local culture means 
improving your own knowledge and enriching the personal baggage, this is even more true for a woman 
who must also overcome the prejudices present in every country in the world regarding ‘being a woman’.

The desire for professional growth in a specific role and area arises from the impossibility of being 
able to do it sometimes in one’s own country, because the organization does not give the possibility. This 
explains many choices of orienting towards foreign companies. CV are sent to firms that run similar ac-
tivities, with the ambition to perform roles not available in the current organization in the home country.

2.2. Necessary Skills to have Success Abroad

According to Ines Wichert, “Women are well-suited for international assignments due to their strong 
interpersonal skills which can make an important difference when a person has to show cultural sensitiv-
ity and build relationship with new colleagues and customers once abroad” (Torfx, 2016).

It is necessary to consider that women have interpersonal skills, such as empathy, which allow them 
to get attention more easily from foreign clients and it is easier to talk to a woman about different topics.

Certainly, women with social and open personalities will be more suitable for an experience overseas. 
It is an important value to be able to easily live new contexts.

Expatriate women with specific personal characteristics and skills are more likely to be successful 
and work well in international contexts. Among these particular features there can be included emotional 
stability and self-confidence. It is also important to have flexibility and adaptability, not to be ethnocentric, 
but also have cultural empathy and interest in the host culture. Competencies that can facilitate the stay 
abroad are knowing and be fluent in one (or more) foreign language(s), intercultural competence, good 
focus, and communication skills. Some of the skills could also be acquired and developed or improved 
during the experience in the foreign country (Girdauskiene and Eyvazzade, 2015).

All these competencies and characteristics will help in overcoming the difficulties of working in 
a foreign country with different cultures. For example, a woman who knows the local language will 
communicate and better understand others. This way, she can earn the trust of co-workers and improve 
relationship with people in the host country. In the workplace, language skills can be useful to complete 
tasks and develop better communication.

This skill also helped women to cope with discrimination at workplace, they can use the everyday 
vocabulary to end the prejudices about them.

2.3. Where Women Prefer to Go

A further important factor is represented by the location, taken as the country in which women are go-
ing to carry out overseas tasks. Usually, women would rather go in English speaking country, due to the 
internationalization of the language, or Western European countries. At the same time, women could 
usually be more open to any destinations if they have already had a previous international assignment.

According to the article Women say working abroad improves their career prospects (The Telegraph, 
2011), women perceived a greater situation of equality in Canada, New Zealand, the US, and Australia.

In accordance with Business Insider (2017), some countries considered the best for women to work 
abroad are:
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• New Zealand, Ecuador, Hungary and Australia for the good balance between work and personal 
life and the possibility of spending their time off work in the best way possible;

• Germany, due to the greater presence of expatriate women in managerial and responsible roles;
• Taiwan, because of the good career prospects within the country.

3. NEGATIVE SIDES OF EXPATRIATION

Several barriers and obstacles prevent women from experiencing a period of work abroad or make it 
more difficult than what it should be. Complications regarding the job itself or the cultural environment 
of the new country that may affect their psychological status, but also their work outcomes.

The aim of this section is to describe the reasons why this happens. Personal motives have been 
identified, because, for example, having children will influence the decision of accepting or refusing an 
international assignment. However, it is not always about children and family or about a husband who 
prevent the professional growth of his spouse. Sometimes, as a matter of fact, women cannot choose, 
considering that it is not given to them the opportunity to take on international assignments, because 
they are not even selected. Sometimes, this is caused by gender discrimination, still present within the 
workplace, that ensure that women do not have the same opportunities as men. Companies managers 
tend to think that women would not accept, in case of married women and/or with children, or that they 
would not be accepted in the foreign country because of the different culture, or even that they are not 
qualified and would not be effective.

3.1. Personal Reasons

Regarding the personal reasons, women may not be interested in being relocated or assigned to an in-
ternational task. For example, they could not be interested in the available position.

In other cases, as anticipated, managers do not offer this possibility to married women because they 
think that the husbands could not be interested in relocation, therefore, women would not accept. Or, 
for example, a married woman would be available in going abroad if there is a vacant position or a job 
for their spouse too. These are questions that influence women’ decision of leaving or not. In addition, 
most of the times, it happens that managers do not even ask if they are interested in international posi-
tions assuming that they would not want to leave their children.

Women are considered as the “family’s primary caregiver” (The Telegraph, 2019a) and it is because 
of this idea that “children” are considered the first obstacles for a woman career.

Jessica Bruce helps reverse the situation by saying that “Having children does not slow down female 
leaders, it simply changes the way we work and manage our time” (The Telegraph, 2019b). Women 
could excel as leaders and be great mothers at the same time, having children will simply turn them more 
determined in showing their value and proving themselves.

3.2. Selection Process

Companies, specifically HR experts, have an important role since they will choose the employees who 
are going abroad to, in some way, represent the firm. Therefore, they should be professional figures ex-
tremely qualified. The recruitment for overseas allocation is a complex and difficult process. It should be 
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ensured that men and women have the same opportunities, and that the selection process is managed in 
an unbiased way, but this does not always happen. Managers often believe that women are not interested 
in pursuing a career overseas and because of this, they are not taken into consideration in the selection 
process. Most of times, women express their willingness to participate to this experience. Companies 
should not assume about what women are disposed to do or what they want for their careers (Adler, 1984).

3.3. Gender Inequality

The gender bias is still present within the work context, as it is also demonstrated by a study conducted 
by Yale Scientific (Midura, 2013), John Vs. Jennifer: A Battle of the Sexes. This study is based on an 
experiment in which professors from six North American research universities had to evaluate the ap-
plication submitted by two fictitious students (John and Jennifer), to become laboratory supervisor. The 
peculiarity of the experiment lies in the fact that the documentation presented is the same, with identi-
cal characteristics and experiences, but the name and gender of the candidate changes. Jennifer scored 
significantly lower than John in all the assessed aspects and would have deserved a lower pay as well.

Another obstacle woman may encounter is the prejudice that exist since forever that has always seen 
women far from top positions in the workplace. In organizational context, it is still present inequality 
between women and men, due to myths that persist in cultures and within companies themselves, es-
pecially for some specific professional figures, seen as more suitable for men. Women are considered 
unqualified and tend to have less opportunities than men.

As a matter of fact, it is widespread the concept of glass-ceiling when talking about gender differ-
ences. It refers to all the barriers that women face and that prevent them from achieving certain positions 
within organizations, just because of their gender.

3.4. Culture of the Host Country

Host country culture play an important role, since it has the capacity to influence employees’ behaviour 
and therefore their work performance. Women working in a foreign country will have to deal with dif-
ferent reactions from the local people. For example, one of the difficulties is the prejudice about them, 
going to countries where women are present in lower percentage within the business context or consid-
ered as not suitable for some specific roles. Women face multiples challenges and need to make greater 
efforts to be considered.

Because of the resistance and challenges they will probably have to face in countries with a “tradi-
tionally male-dominated culture” (Culpan and Wright, 2002), organizations may be reluctant in sending 
women abroad. However, foreign women are considered in a different way, because some culture accept 
their contributions and work and, therefore, recognize their value.

To face this new challenge, it will be critical for women to believe in themselves and “use their female 
‘difference’” (The Telegraph, 2011) to emerge. Furthermore, it could be helpful a local support, chosen 
among the new colleagues, or a ‘cultural adjustment training’ (Chen, 2019).

3.5. Repatriation

Going back to their country, women will face the so-called ‘reverse culture shock’, that is the psycho-
logical discomfort due to returning home after a period abroad.
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Despite the advantages described, international experience may not guarantee a promotion, career 
advancement or a salary increase when returning to the home company, thus generating feelings of anxi-
ety and worry in the minds of employees. Women often perceive that the skills and knowledge acquired 
abroad are not recognized. Organizations should value the work done abroad and entrust tasks like those 
carried out in the other country. Otherwise, employees will feel less satisfied and not motivated; this 
will also negatively affect their performance.

In addition, they may feel distant from their country of origin, their original culture, and ways of 
doing things; the more time spent abroad the greater this feeling of alienation.

4. FEMALE LEADERSHIP

International experience is a great opportunity for those who want to grow within the company proceed-
ing toward leadership positions.

With a female leader there are greater chances of fostering a management style that is more attentive 
to differences, which therefore allows you to enhance the contribution that each person can bring to the 
achievement of organization’s objectives (Career Addict, 2017; Grant, 1988).

As a leader, a woman distinguish herself from the male colleagues for distinctive characteristics 
such as flexibility, empathy, and tenacity. Also, women are more likely to mentor and motivate others 
by converting their own goal into the company’s goal. They tend to produce situations in which people 
can feel good about their work and themselves, encouraging them, therefore they will accomplish their 
tasks the best way possible. Women are also able to gain easily trust and confidence of their co-workers. 
Characteristics as cooperation and communication facilitate a more democratic decision-making process, 
which also means a higher commitment from members of the organization (Deaconu and Raşcã, 2015).

As a matter of fact, in organizations where gender enhancement is applied there are evident and 
measurable economic improvements: motivation and engagement are improved, conflicts are reduced, 
the positive dynamics of human resources increase, growth of the individual and the entire workforce 
is favoured.

A female leader is a sign of creativity, innovation and introduces different points of view that can 
best meet the needs of a diversified organization.

Around the world, more women are reaching leadership positions passing through the glass ceiling. 
Throughout time, there are many examples of female talents: women leaders who have left their mark 
in history, in medicine, in politics where at the head of large organizations or communities they dem-
onstrate to be great leaders acting in the most effective way and behaving to overcome the challenges 
of work and the future.

5. FINAL REMARKS

Expatriation is a crucial experience, because of its opportunities and benefits. It is ‘complete’ in which 
circumstances are created for people to leave their comfort zone and prove themselves in a wider work 
contest. It also encloses aspects of private life regarding the knowledge and awareness of oneself, one’s 
abilities, one’s strengths and weaknesses.

 EBSCOhost - printed on 2/9/2023 12:33 AM via . All use subject to https://www.ebsco.com/terms-of-use



253

To Build a Future Abroad
 

Women shows an incredible courage when making the choice to live an experience abroad, despite 
the prejudice that dominates the female world. The audacity and tenacity in facing the problems that may 
arise in terms of culture and modus vivendi, together with the hunger for more specialized skills, fits ef-
fectively into a world that is increasingly moving towards internationalization and the abstract abolition 
of borders between countries. Despite all the obstacles and potential barriers, what can be gained from 
expatriation is so satisfying that repays all the hardships experienced.
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