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�e changes generated by the natural economic and social development have con­gured a scenario where the companies’ survival
is gradually decreasing.�is process is also impacting on the big corporations that were strongly consolidated for many years.�is
research has analysed that which of these major companies of the Fortune 500 Index have adapted themselves over the years and
have survived. After locating the surviving companies, this paper studied the presence of elements of business quality in each of
these ­rms. �en, using a fuzzy set methodology, this study obtained results that identi­ed some of the main elements that might
be considered as inductors of the business durability in the case of the big corporations: the e�ectiveness of the companies, the
coherence with the mission, and the capacity of organisation are essential for the long-term sustainability of the companies
especially if they are associated with a formalised structure of governance. �e results also conclude that the simple presence of
these elements is not enough for the permanence of the companies and only the progresses and improvements in these variables
can guarantee the sustainability of the companies.

1. Introduction

1.1. Purpose of �is Article. Technological change has been
transforming the global economy for many years, and its
scope and potential have brought fundamental changes in
the organisation of companies [1–3]. �is scenario of new
opportunities has con­gured a new socio-economic space
where the companies that are starting now are already
operating under the rules of this new digital economy [4].
�e other ­rms that had started their activities many years
before needed to adapt to this process of digital transfor-
mation. Companies that cannot adapt do not survive. �is is
also true for all the big corporations that seemed to be
strongly established before this process. From the ­ve
hundred companies in the original Standard and Poor’s 500
Index in 1957, only seventy-four were still in the same index

at the end of the 90s. Something similar happens with the
Forbes index, where seventy years after its beginning, sixty-
one of these companies had disappeared [5]. �is space
opens new opportunities but has also con­gured a com-
petitive environment where the average life expectancy for
the big companies decreases year after year [6, 7]. �e av-
erage presence of a company in the Standard and Poor’s 500
Index was thirty-three years in 1964 and twenty-four years in
2016, and it has been projected to decrease to only twelve
years in 2027 [8]. It is the same for companies of the Fortune
500. In the 90s, the average lifespan of companies in that
ranking was seventy-­ve years, and now it is only ­fteen
years. Dartmouth University professors Govindarajan and
Srivastava extended this trend observed in large corpora-
tions to other companies, con­rming that the life expectancy
of companies is now getting shorter by the year [9]. Available
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studies on how the technology and the electronic commerce
improve the performance of the firms show different con-
clusions [1, 10–14].

&is research focuses on the observation of the big
companies that are able to adapt to the new era [15] and on
the characteristics of their organisation [2] that would have
favoured this survival. &e aim is to study what factors of
efficiency and organisation in the classical big companies
that allowed them to maintain their competitive advantage
have now adapted to the changes introduced by the tech-
nology and the electronic commerce [16]. Studying the
presence of some of these factors in the companies is possible
to identify the determinants of the business survival in the
big corporations that have been able to overcome the process
of change originated by the progressive implementation of
the new digital economy.

&e number of variables theoretically involved in the
survival of companies in the face of large-scale changes can
be very large, so it seems appropriate to make divisions for
their study [17]. For this, here we have chosen a division
based in the size of corporations for studying their survival
capacity. So this paper has used the five hundred largest
companies in the world, by revenue, contained in the
Fortune Global 500 ranking. &is is a little novelty in the
academic research because while the scientific literature has
identified many success factors for small businesses, but it is
not seen in the case of the big corporations [18] even when
large corporations survive more easily than small firms
[19–25].

&e first part of this research has identified which major
companies in the mentioned index survived between its
inception in 1957 and the year 2015. &is allows us to find
out which of the big corporations, that were strongly con-
solidated, have survived to the implementation of the new
economy called. It has been considered that 2015 is a good
year to close the research because, in this year, the process of
development of the electronic commerce was already glo-
balised, coinciding with the consolidation of the tools that
facilitate the implementation of the online shops for any type
of company (such as Prestashop or Magento).

1.2. Framework and Literature Review. Digital economy or
electronic commerce cannot properly be considered as a
cause of the business success or failure. However, this type of
commerce configures a great alternative operating space that
could influence the survival of the firms [26]. &e academic
literature typically groups the possible causes of business
failure in internal factors of the firm on the one hand and in
external factors of the firm on the other hand. Specifically,
studies have linked the causes of business mortality with
factors related to the incapacity to organise and manage the
companies with financial problems and with variables re-
lated to the impossibility to be competitive and to adapt the
companies to the changes required by the environment and
the market [27–29]. Unfortunately, the factors that the
academic literature identifies as important for firm success
are the same factors that other studies use to explain the
failure of the firms [7, 27].

In order to determine in this research the variables for
including relation to the business survival, a preliminary
study has been done on this issue. We have excluded the
contributions on corporate resilience because this kind of
resilience should be taken as a quality of the firms and not as
a cause of the business survival over time. While it is a
concept that has been used in relation to the success and the
capacity of survival of the organisations, business resilience
only should technically be used when referring to the ability
of the corporation for adapting and confronting the diffi-
culties [30–36] while still preserving their essential char-
acteristics [37, 38].

In this study, the starting point for explaining the sur-
vival of the firms in a market comes from the economic
theory, that considers it appropriate to base its findings on
economic causes. &e existence of profits in a market is an
incentive to stimulate the entry of new firms in that sector
because the companies go to the markets with higher levels
of profits [20, 22, 39, 40].&is entrance of firms in themarket
increases the number of companies but reduces the initial
profits [40–42]. &is process progressively improves the
efficiency of the markets, as a result of the competition
[43–47] and the entry and exit of the firms [48, 49], as a
function of the revenues or losses that they receive [50, 51].
Economic theory predicts that this adjustment will even-
tually end with the extraordinary profits of firms in the
markets [52–57] and the surviving companies will no longer
have profits [58–62]. &is would explain why certain studies
find that firms with minimal profits often survive, main-
taining this state over the time [63–68].

Despite this, the survival of the firms appears influenced
in other studies not only by economic factors but also by
other factors [40, 63, 65, 68–72]. Some of these other factors
are internal, such as the ability of the managers to govern the
firms or the organisation that provides the right processes
and routines for the operating of the companies [73]. What
is especially important is the capacity of these organisational
structures for adapting itself to the changes, to the new
developments, technologies, markets, and innovations, and
also to the new possible alternative strategies [74–77].

&ese internal variables are in direct connection with the
external variables that also affect the long-term sustainability
of the firms. Predicting how the changes in the environment
can impact on a company is not an easy task [78, 79]. &e
ecosystem created with the arrival of the electronic com-
merce and digital economy elements offers innovations that
must be internalised by the firms in a competitive envi-
ronment [20, 73, 80–85], precisely with the help of the
mentioned capacity for adapting and organising. Some
studies note that the role of managers in the decisions of the
firms [83–85] is essential in the organisational level [86–90]
to manage this adaptation to the changes [63]. For instance,
with the advent of the electronic commerce, if the managers
of the firms perceive this arrival as an opportunity, then the
possibilities of adaptability towards the use of this electronic
commerce are multiplied [84, 85]. Of course, some other
papers also combine these points with the psychological and
emotional factors in the companies [86, 91–95], explaining
how they can influence the necessary organisational
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adaptation during the change process [96–100]. &e pres-
ence, therefore, of both internal and external factors [101]
suggests that this study uses both types of variables to
measure the combined effect that they can have on the
survivability of the firms [102].

On the main theme of this research about the possible
relationship between the size of the firms and their sur-
vivability, the question is unresolved in the academia [103].
While Gibrat’s law indicates that firms can develop itself
independent of their absolute size [104], there are studies
that have questioned this proposition [105–107], which says
that it does not always work [108]. It is possible that the
advantages associated with the experience and the years of
life of the big companies [106, 109–111], such as the firms
chosen in this paper, are compensated by the typical dis-
advantages and inefficiencies of an oversize, with high
structural costs that complicate the innovative and adaptive
capacity of the big corporation’s adaptation
[73, 106, 112–115]. In the theory, the companies learn as the
number of years, and their life expectancy improves with
their age. &e young organisations are more susceptible to
failure [116]. But, on the other hand, it seems that there is
something like a company lie cycle, which ends with the fall
and death of the big companies, unable to adapt themself for
a long time to the great changes [109, 117–119]. So the
question is open.

Curiously, it has been the commercial literature on
management that has taken the greatest interest in the topic
about the survival of the firms [63, 120–132]. Despite this
interest, Marcus notes that this kind of literature lacks depth
of analysis and rigorous methodology [133], basing its
conclusions on the governance experience of the authors
[27, 134–136]. Academic interest in the sustainability of
firms is a recent topic that has emerged in the 1990s
[19, 39, 40, 106, 109, 113, 125, 127, 137–145]. A review of the
scientific literature shows that it is impossible to establish a
unique theory about the relationship between the perfor-
mance of a company and its durability in the long term
[146]. As it has been said before, while some studies explain
that the age of the companies improves the experience and
survival capacity of the corporations [19, 47, 52, 147, 148],
other studies emphasise on the deterioration of their ca-
pacity which adapts over time, affecting their survival
[73, 114].

It is observed that an important part of the problem is
that there are many different variables that can be used to
measure the performance, profitability, and success of a
company [131]. While some papers approach the issue from
a purely economic and financial point of view [149], other
studies approach it from the point of view of the organi-
sation and management of the company [150, 151]. &is
supports the idea that it is necessary to combine both types
of variables, and there are alternative ways for the survival of
the companies in the time. &is issue also connects with the
problem of the use of qualitative variables, which have been
largely ignored in many studies on business quality
[152, 153] and which could provide a good explanation
about the endurance of the firms over time. &e uncertainty,
the instability of certain states, the capacity of dynamism and

innovation, the complexity of the governance structure, or
the competition degree are factors considered in the &eory
of Business Organisation [154–157] as these factors have
implications in the longevity of the companies and should
yet be modelled in integrated studies. Table 1 summarises all
the main explanatory approaches to the business survival
theories in the literature, and the most representative papers
in each case.

Finally, it should be noted that in the last years, the
scientific literature has often used the terms survival,
resilience, longevity, sustainability, success, and survival
interchangeably to refer to the continuity of companies over
time [170]. &is, with the review of the academic literature
here done, allows us to conclude that there are no enough
theoretical approaches to establish an explanatory frame-
work for business sustainability. &erefore, although it is not
the main purpose of this article, we provide some lines that
should allow us to establish this general framework on the
idea of business sustainability.

In order to do so, first we propose a temporal approach
which is necessarily linked to a terminological aspect. Later,
we will also provide here a conceptual explanation that will
help to establish this comprehensive conceptual framework
for this business sustainability. In addition, we will use parts
of the conceptual framework described here to explore the
possible factors that can support the business sustainability.

For doing a temporal approach to the capacity of an
organisation to maintain its continuity over time [145], is
possible to make a gradation. &is possible temporal clas-
sification is linked to the use of different terms from a
terminological point of view. In this way, from a shorter
period to a longer time, it could use consecutively the terms
survival, permanence, durability, sustainability, longevity,
and hyperlongevity. Survival is related to a position of
weakness which, if it is overcome, becomes permanence. If
this continuity is entrenched, it is possible to talk about
durability, which over the years results in business sus-
tainability or business longevity. Very few authors have
attempted to establish specific timescales for each of these
terms usually because the studies are most often concerned
with the short term [169].

&e temporal conceptual framework that we present
here is innovative but consonant with the few existing
studies on the age of the firms. Basically, we divide the age of
the corporates in different time periods, depending on their
age and according to the denominations that we have made
in the previous paragraph. &e stages that we introduce as
the temporal framework of this general theory on business
longevity are as follows:

(i) Survival from 0 until 8 years old: this is a period of
pure survival because 50% of companies die within
only three or four years of starting up [103]. After
seven years, if the company has survived, it seems
that companies usually begin a new period of sta-
bility, entering the next stage [171, 172].

(ii) Permanence from 8 until 25 years old: this stage
begins in the period in which the initial survival
risks decrease and the business becomes stable
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[173]. &is period ends when the team that started
and stabilised the company is replaced by the next
generation. On average, this happens 25 years after
the beginning of the firm [103].

(iii) Durability from 26 until 50 years old: this stage is
managed by the successors of the founders or en-
trepreneurs who started the company and stabilised
the original project. In this stage, it is common to
find the period of maximum performance per
employee [174]. this stage ends with the arrival of
the next generation, after another 25 years more,
when the company is 50 years old.

(iv) Long-term sustainability or long-term longevity for
more than 50 years old: this stage begins with the
arrival of the third generation. It is the mature age.
We do not set an upper limit of years although those
companies that have lived more than two hundred
years could be considered as business hyper-sus-
tainability or hyperlongevity [144, 175].

&us, a company is perdurable if it lives the decades
necessary to involve more than two generations [176], i.e.,
beyond fifty years. &is possible general theoretical frame-
work of long-term corporate longevity should consider that
together with the financial capacity that allow the economic
survival, the long-term continuity requires that the corporate
governance focus on higher levels of performance [63]. In
other words, companies that have survived several genera-
tions necessarily had to incorporate levels of excellence and
superior quality, which have allowed them to adapt to the
changes imposed by time [124]. &is is only possible if in
addition to maintaining a correct financial development,
these companies orientate their activity towards achieving
competitive advantages that guarantee their permanence in
markets and environments that change.&is vision allows the
adaptation and innovation that helps companies to differ-
entiate themselves, avoiding the erosion of the typical hard
competition among equal rivals, which reduces the revenue
and increases the risks of the business mortality [177, 178].
Long-term business sustainability implies that survival over
time is only possible through the necessary adaptation to the
changes that allow the company to endure.

It should be noted that the economic elements and the
organisational and innovative elements are linked. It is
necessary to guide the governance of the company for
adapting to the markets by searching some differentiation
that allows a competitive advantage. &is advantage brings
the necessary revenues that help the firm to do the same in
the next cycle successively.

&ese guidelines, which can help to configure a possible
framework on business long-term sustainability, will be used
in this paper to select some elements involved, and this
simple theoretical framework suggests that in addition to
examining economic-financial elements, it is also necessary
to incorporate elements related to the organisational
structure of the firms and the capacity to adapt and innovate
the market.

1.3. Choosing Factors. &e purpose is to choose a combi-
nation of factors that can promote the durability of the firms
it has been examined in different studies with models that
include some of these possible influence variables
[27, 41, 68, 101, 141, 179]. As it has been said, the problem of
the survival of a company has traditionally been reduced to
economic viability alone [47, 161, 179–185]. However, the
economic and financial difficulties are often the final stage
where a company arrives as an inevitable consequence of
other kinds of previous weaknesses [27, 180]. Bad financial
ratios are, in the classical academic literature, the prelude to
the end of the firms [159, 186, 187], but they are usually not
the main cause of this final but only the consequence of the
previous different problems. In fact, the company managers
link the economic problems in the firms with other previous
factors, such as organisational inexperience or the inability
of the corporates for updating to the market [188]. In this
way, organisational factors are involved in the durability of
the companies, which determine the financial performance
of the firms [189]. &erefore, companies are not only or-
ganisations dependent on financial capital but they are also
organisations that are dependent on its human capital,
which manages precisely these economic resources
[72, 190–192]. In addition to the economic-financial re-
quirements, the organisational and managerial structure of

Table 1: Summary of visited references and representatives works in each focus.

Focus Representative works
Economic theory [22, 39, 40, 58, 60–62]
Efficient entry and exit [45–47, 53, 57]
Entrepreneurship theory [43, 49, 50, 158]
Economic viability [5, 28, 63, 134, 159–161]
Maintenance of minimums [63, 64, 66–68]
Staff, people, and organisation [83–86, 88, 90–92, 151–153]
Organisational adaptation [63, 64, 66, 67, 73–76, 86, 91, 92, 96, 97, 99, 142]
Popular and informal literature [63, 120, 122–126, 128–132, 162]
Business success [122–124, 163, 164]
Socio-psychological approach [6, 68, 76, 84–86, 90–92, 94, 96, 99, 112]
Business life cycle model [109, 118, 119, 165–169]
Age helps the permanence [19, 47, 52, 106, 109–112, 116, 118]
Age risks the permanence [73, 106, 109, 112, 114]

4 Discrete Dynamics in Nature and Society



companies are also involved in business survival factors
related to the ability to adapt to the environment in which
firms develop [28, 63, 65, 68, 71, 72, 101, 146, 193, 194]. Are
these organisational and adaptive weaknesses that most
often cause the economic difficulties that finally threaten the
continuity of the companies?

&us, the literature has identified three possible spaces
for grouping the possible causes of the collapse of the firms:
financial space, organisational and managerial space, and
market adaptation problems [65, 68, 195]. Some authors
name these spaces as financial environment, organisational
environment, and entrepreneurial environment [196]. It is
also possible to find global business organisation models that
connect with these three areas. According to this point, this
paper has examined models of organisational quality that
with a focus on the human and anthropological elements in
business, offer results are based on the ability to transfer
learning, adaptation, and innovation processes from indi-
viduals working in the companies to their own organisations
[70, 73, 76, 152, 153, 197, 198]. Specifically, in Pérez López’s
[152] global model of business quality, the factors linked to a
company’s capacity to achieve its objectives are called “ef-
fectiveness.” &ese kinds of variables conform to a first
group of elements involved in the long-term sustainability of
companies and are associated with the material reality of the
enterprise and its economic structure. A second group of
variables in this model grouped under the name of “orga-
nisation” are those relating to the way that the people in the
company organise themselves to ensure that the company
functions correctly.&ird, there are the elements referring to
the world around the company. Here, the quality of an
organisation is measured by the degree of orientation that
the members of the company have in relation to that en-
vironment. &e company’s institutional policies, associated
with its mission, configure this third group of elements of
quality in the organisations and it will be named in this paper
as “coherence.”

In this approach based on the quality of the companies,
the three mentioned areas such as effectiveness, organisa-
tion, and coherence find their equivalent in the previous
focus on environments: the financial environment, the
organisational environment, and the entrepreneurial envi-
ronment. All are very similar if these three environments are
also transferred to the literature based on capabilities. &us,
the space called effectiveness is corresponded in the envi-
ronments approach to what would properly be the company
and would have its equivalent in the capabilities approach in
the so-called economic-financial capacity of the company.
&e space of the organisation corresponds to the entre-
preneur in the approach based in the environment, and in
the organisational andmanagerial capacity, if the capabilities
approach is used. Finally, the space labelled as coherence
refers to the market if we are referring to the environments
or to the capacity to adapt and innovate in the capabilities
framework [27, 68, 101, 179]. &e content of the business
quality model studied by Pérez López [152] shows that
business continuity depends on factors associated with the
entrepreneur’s ability for organising the business (organi-
sation) in order to obtain an economic result (efficiency) in

the service of a mission (coherence). Of course, these three
areas are the same as it can be found in the practical manuals
of processes for the quality improvement used for the firms.
Of these, perhaps the best-known proposal may be, for
example, the Malcolm Baldrige National Quality model
[199], which like others business excellent models [200, 201],
emphasises mainly on the elements of leadership and
strategic planning together with the skills for the market
analysis and the achievement of results.

&is approach could also explain the differences between
the general performance of the firms and their permanence.
As it has been mentioned before, in some cases, this rela-
tionship is positive, but in other situations, it can be negative
and would depend precisely on how each company responds
in relation to the factors of efficiency, organisation, and
coherence that appear in the model. When the time ad-
vances, companies must replace the progressive obsoles-
cence of the initial assets with new investments but mostly
with improvements in performance, management, organi-
sation, learning, and innovation [202, 203]. Moreover, this
explanation is also well synchronised with the theory of the
business cycle, where firms that have passed the risks of the
beginnings and after a period of stabilisation suffer dangers
and threats again just because over time diffuses the re-
sources especially those related to the firm’s adaptive and
innovative capacity [106, 109, 110, 204–207].

Considering the previous literature and the above def-
initions, the factors that promote the long-term sustain-
ability of companies should be located within each of these
three areas. &e definitions given for each area are suffi-
ciently intuitive, and it should be easy to specify the elements
involved in the business continuity that it can be considered
under each of the three spaces. So, for example, in relation to
the aforementioned effectiveness, it is possible to include
here factors such as the planning of efficient production
processes, the setting and achievement of sales targets, or the
attainment of specific economic results [131]. In turn, what
has been called organisation in the model includes several
factors. &e main one is the existence in the company a
correct definition of its organisational structure. A factor
that also belongs to this group is the organisation of the work
and the management efficiency in a context where human
capital is an essential organisational part [160, 208, 209].&is
section should also include, for example, elements relating to
the management potential of the entrepreneurs and their
ability to motivate. &e third area of factors implied in the
survival of companies is the degree of identification of the
team with the company’s objectives and its purpose. &is
space was named as coherence and embraces the typical
elements of the company’s internal culture [210], which are
oriented towards the competitive promotion of the firm.
Also grouped here, for example, are the policies of differ-
entiation for adapting the company to the changes required
by the market [131] or the establishment of links between the
members of the company [211], as well as the transmission
of information relating to the business, its progress, and the
objectives set [212]. As can be seen, these are factors as-
sociated with the company’s capacity for learning and in-
novating. &ese are just a few examples because while the
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academic literature has clearly identified these three areas of
quality in the firms, it is considered that they are not all
related to the company’s capacity to learn and innovate but
associated with the company’s capacity for innovation
[79, 87, 213] and also when the factors in each of the three
areas are studied, the numbers expand. Table 2 is a summary
of the possible transfers between the delimited spaces in each
of the approaches described above.

Among all the possible variables involved in the long-
term sustainability of the companies, we are going to ex-
amine in detail if in the surviving companies of the Fortune
500 index, there were improvements in the areas of effec-
tiveness, organisation, and coherence. &is will allow us to
know if these three areas that define the quality level of the
big corporations are involved in their long-term continuity
[34]. Of course, although there are studies that have based
their conclusions on the study of factors belonging to only
one of the aforementioned areas [65], it is a better option to
combine elements from the three areas [141] since it seems
that the sustainability of the companies would be a com-
bination of multiple variables [27]. For this reason, together
with the presence of improvements in these three general
areas of the quality model [152, 153, 198, 214], this study will
also include an additional factor from the organisation
section and two other factors related to the environment
area. &e idea is to check whether these additional elements
help the durability of the companies, strengthening the
advantages offered by improvements in the areas of quality
that have been named as effectiveness, organisation, and
coherence.

&e additional variable to be considered, belonging to
the organisational sphere of the company, will be the ex-
istence of a formal executive structure that manages the
decision-making process and governance of the company.
&is is a structural dimension of formalisation [215], where
there is a centralisation of the direction, which guides de-
cisions and establishes procedures. No judgement is made
here if this form of hierarchical organisation is better or
worse than its alternative forms but simply if this way of
governing companies helps their continuance.

In relation to the environment of the firm, two variables
will be added in the model. &e first variable involves the
competitive capacity of the firm to assume the demands of
the markets in which it operates. In this study, we are going
to call it as competitiveness. &e market is a reality that
directly impacts on the company’s activity and should
therefore be considered in this model. From a theoretical
point of view, it does not seem possible for companies to
continue over time if they are not capable of providing a
response to the challenges that the market presents at any
moment by the innovation necessary to provide solutions
[216]. &e second variable measures the capabilities of the
firms for facing all the others changes in the environment,
and in this research, we are going to call it as dynamism.
Companies are exposed to continuous changes in the en-
vironment, and the firms must be dynamic for adapting to it.
Note that we are not referring here to the requirements
imposed by competition and the market, grouped under the
variable competitiveness, but to all the other changes

imposed by the environment in which the company oper-
ates. Cultural influences, legal requirements, technological
developments, or advances in the research and in the
knowledge are some of the factors that require a dynamic
adaptability from companies. &is variable measures the
capacity of a company to be flexible, creative, productive,
agile, and capable of correctly analysing environmental
signals in order to continuously internalise them and im-
prove itself [217, 218]. &is element is associated with the
transformation capacity necessary for the companies to
endure in changing environments and could be considered
as a relevant variable for developing strategic decisions
[219, 220] that will help in the continuity and sustainability
of the companies over time [221]. Moreover, these types of
variables, which associate companies with uncertainty, in-
stability, change, or the complexity of the environment are
present in the theory of business organisation [120], and
their study remains a challenge [222, 223].

&is theoretical description should be sufficient to justify
the inclusion of these two variables associated with the
business environment.

In total, a set of six variables has been defined in the
model of this research, which will later be referred as follows:

(i) Business effectiveness (Effectiveness-E)
(ii) Business organisation (Organisation-A)
(iii) Business coherence (Coherence-U)
(iv) Formalisation of the governance structure (For-

malisation-F)
(v) Competitiveness of the company (Competitiveness-

T)
(vi) Dynamism for adapting to the changes (Dynamism-

D)

It is important to note that although the efficiency
variable includes elements related to the economic and fi-
nancial capacity of the firm, the article focuses more on the
elements of organisation and response of the human capital
of the firms, considering that these are important elements
for the survival of societies [40, 65, 69]. &e variables related
to business organisation and mission cannot be excluded in
any case because they are a crucial part of the governance,
operations, processes, and structures typical in the big
corporations that are considered here [224].

2. Materials and Methods

2.1. Methodology. &e specificity of the explanatory vari-
ables proposed for the study of corporate longevity requires
a qualitative approach. &is is because the suggested model
does not allow the variables used to be measured with a
stochastic approach, which is why this work has chosen a
fuzzy set model. Some authors have explained the good
behaviour of this methodology, that provides similar results
to the conclusions obtained by probability distributions
[225]. &is method also gives consistent conclusions in
comparison with the traditional deterministic models [226],
especially in cases where, as in this study, we use qualitative
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variables. Furthermore, it is easy to combine these fuzzy set
models with other techniques, making these models a useful
tool for the decision-making. &is methodology has also
been used in combination with traditional regressions
[227–229].

&is study has used a fuzzy set model typical of the
methodology of qualitative comparative analysis (fs/QCA).
&e statistical tool used for the analysis has been R, with the
use of the QCA package that applies the advanced Quine-
McCluskey algorithm [230]. Although the origins of the
QCA method is not a new one [231, 232], only recently the
research has shown an increasing interest in its use
[233–236] especially for the evaluation of particular quali-
tative elements in a company or to understand better the
necessary conditions to achieve specific business objectives
[231, 237–245].

QCA models work on sets of possible relationships to
measure the causality and the implication of some variables
in the explanation of other variables. Fuzzy logic is based on
the relationships between causes and not on the influence
that each independent cause has on the effect. &erefore, it
uses a logic based on sets and used the term “presence” and
not probability. &is makes it possible to analyse whether a
combination of factors (in this case, the presence of indi-
cators of efficiency, organisation, coherence, formalisation,
competitiveness, and dynamism in a company) appear as a
sufficient requirement to achieve determined results or
behaviours in the explained variable (in this case, the long-
term sustainability of a successful company). In addition, it
has another advantage that while in classical theory, the
elements belong or not to a set (crisp sets), but in the fuzzy
sets approach, it is possible for an element to be partially
included (fuzzy sets) as a cause.

&en, first we have made a general theoretical approach
for choosing the elements that are considered as involved in
the long-term sustainability of a company. After justifying
these elements, the study of the business school cases allows
us to assign the degree of presence that each of these ele-
ments has in each company in a process called “calibration.”
Finally, when this calibration is completed, it is possible to
establish the so-called “truth table.”&is is a table that shows

the different scenarios or configurations that can be built by
the combination of the presence of the different elements
involved in the long-term sustainability of the company.
&is is usually done with the help of a software that uses
combinatorial logic and set theory to discover which
combinations of these elements are necessary or sufficient to
produce a result. In our case, this result is the long-term
sustainability of the firm, and the elements are the ones
described before as efficiency, organisation, coherence,
formalisation, competitiveness, and dynamism.

In summary, the QCA method has been found as the
most appropriate for this study because of the reasons that
follows:

(i) &e variables used are essentially qualitative and
used an exploration based on cases for whose
analysis this methodology is particularly suitable

(ii) It allows the use of different configurations among
the variables so that it is easier to explore which sets
of variables produce a particular outcome (the
sustainability of the firm)

(iii) &e variables in the model are oriented towards
established relationships between sets, rather than
measuring quantitative correlations of variables,
thus making it easier to establish sufficient and
necessary conditions for proving concrete
hypotheses

(iv) &emodel allows the equifinality as the capability of
the model for arriving at the same result from
different configurations of the conditions

(v) &e number of companies used in this study for
checking the variables of interest in this paper is
perfect for using this type of fuzzy model in com-
paration with possible alternatives based on
correlations

&is fuzzy set method is increasingly used in scientific
articles [246], and its methodology obtains consistent results
enough to justify its use in this research. In addition, this
study has considered the recommendations of the Standards
for Reporting Qualitative Research (SRQR) too [247].

Table 2: Transfers between the delimited spaces in each of the approaches.

Spaces of quality Environment Capabilities Factors

Effectiveness Company Economic and financial

Efficiency in the production processes
Setting and achieving objectives

Factors that contribute to the effectiveness consolidation of a business
trajectory

Good financial management

Organisation Entrepreneur Organisational and
managerial

Integral management of the company
Definition of the organisational structure
Formalisation in the decision-making
Professional and personal organisation

Coherence Environment Adaptive and innovative

Cohesion for action
Identity and sense of mission

Dynamic spirit for facing the changes
Understanding of the market

Ability to be competitive and distinctive
Learning and innovation capacity
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2.2. Calibration. In the steps used by the QCA methodology
[248], after choosing the variables and obtaining the sam-
ples, the next task is called calibration. &is work consists of
categorizing levels of belonging of the variables to the set by a
value in a range. With this calibration, we quantify the
presence in each company each of the elements that we have
decided to examine. It is clear that each company can
partially participate in each of these elements involved in its
long-term sustainability, and this is what is established in the
calibration. &e study of the business school cases allows us
to assign this degree of presence that each of these elements
has in each company.

Here, to do this calibration, it has followed the usual rule
of setting the range between zero and one, thereby deter-
mining graduations of membership of the values to the sets
[227, 249]. In the crisp set approach, a complete membership
to the set means that it will take value one, while the
nonmembership is given if the value is zero. But outside
these crisp sets, it is possible to establish fuzzy sets by using
the so-called crossover points, such as a median of value 0.5.
After specifying full membership, nonmembership, and the
crossover point, it is necessary to make a transformation
from the variables to the sets, which in this study has fol-
lowed the proposal of Ragin [249]. It is understood that this
transformation adjusts the sets well with the original vari-
ables. Furthermore, percentiles areused in this work to
determine the inclusions, following the recommendation of
Fiss [238].

After doing the calibration, it is necessary to build what
in this methodology is called a truth table, where we have
presented the conditions satisfied by each described case.
&e reductions of the possible configurations in the truth
table [250] were made with the programme, using an ad-
vanced version of a well-known algorithm, the Quine-
McCluskey algorithm [251–253]. In fact, Boolean algebra is
used for the algorithm to define the set of combinations that
show causal implication. &e truth table provides consis-
tency and coverage indicators for the solutions obtained so
that it is possible to know the combinations that offer the
minimum necessary to guarantee the result [249]. In the
fuzzy set theory, consistency and coverage are determined by
the following definitions:

Consistency as X⊆Y: 􏽐min(xi, yi)/􏽐 xi,

Coverage as X⊆Y: 􏽐min(xi, yi)/􏽐 yi.

Here, xi is the degree of membership of individual i in
configuration X, and yi is the degree of membership in
outcomeY. Consistency is understood here as the distance that
exists in the relationship and goes from zero to one. It takes the
value one when the relationship of a subset is perfect. A
consistency value above 0.7 is generally accepted as significant
in all the studies of this class. Using a more usual explanation,
the consistency is the measure used in this methodology to test
hypotheses. &is ratio shows the degree of involvement or
membership of a characteristic (independent or explanatory
variable) in the output set (explained variable). It is the degree
to which a characteristic belongs to the solution as a subset. It
could be the equivalent of correlation but only in one sense.

On the other hand, the coverage, using a common
language, shows how many cases support the result. &e
coverage indicates the percentage of cases covered by the
solution. Acceptable values are variable, but if they are
greater than 0.6, there are enough cases to consider the
possibility of using an analysis based on some regression
method.

2.3.DataCollectionandTreatment. In this paper, we want to
test the hypothesis of whether the proposed indicators taken
from the model of company quality contained in the con-
ceptual framework offered by Pérez López [152] contribute
to the durability of a large company over time. To do so, first
we have examined which companies from the original
Fortune Global 500 index have survived over a long period
of time between 1955 and 2015. Over the six decades used in
this research, it was found that only 55 companies have
survived in that time, that is, 11% of all companies that
originally appeared in the Fortune ranking of 1955.&ere are
293 firms in the original ranking that were later acquired or
merged with other companies, so they have not been con-
sidered as survivors. A further 29 firms that changed name
or activity have also not been included as survivors. From the
total of the initial 500 companies, there are also 76 firms that
have not disappeared properly, but they have not continued
in the ranking because they did not satisfy the ranking’s
requirements. In this case, these companies have also not
been considered as survivors because this study is about the
long-term sustainability of large companies, and their
elimination from the ranking means that properly they were
no longer considered as big companies. Finally, there were
47 companies that went bankrupt and obviously did not
survive either. For tracking the continuity of these com-
panies, we have used the tool provided byWharton Research
Data Services (WRDS) for this purpose [254].

Although it is not part of the scope of this paper to
comment on the mortality of the firms used, it can be ob-
served that all the lustrums offer a similar pattern of
mortality. On average, 7.5 companies disappeared per year,
i.e., almost 40 companies every five years. &is means that
entering in the ranking of large companies can be easy, but
the difficulty it is to keep in the ranking for decades. In fact,
141 companies disappeared in the first fifteen years of the
ranking, i.e., almost a third of those that started with the
ranking. Afterwards, the mortality of companies continued
but was stabilising. In the 70s, 18.25% of the companies that
had survived from the beginning disappeared from the
ranking. However, in the two decades that in the 90s co-
incided with the development of the electronic commerce,
the percentage of firms that were dead was duplicated. &ese
are some data on the mortality of the firms observed in this
study although as it has been said before, this paper does not
focus on the companies that have disappeared nor on the
causes of their possible failure. &is study examines the
surviving companies and the characteristics detected in
those companies that allowed their inclusion and perma-
nence in the ranking, overcoming the needed changes.
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Concerning the compilation of information about the
variables to be evaluated in the surviving enterprises, it must
be said that this task is one of the most important points of
this research. Of the 55 surviving companies, it was possible
to collect data on all these variables for 47 companies. &ese
data, for the same variables, were used all together with the
data from another 47 companies, that were chosen from the
group of those that had not been survived, finally bringing
data for 94 companies. Data on these variables have been
obtained from different sources, usually using evidences that
can be found in the cases studies of the business schools, as
proposed by Eisenhardt [255].

To measure the firm’s competitiveness variable in the
market (variable T) and the chosen organisational variables
(variable F and variable D), this paper has also used the
reports of the companies involved. As the data for the in-
dependent and dependent variables were taken from dif-
ferent sources, the well-known problem of common bias was
removed.&en, in order to find the progress that firms made
in relation to the parameters that were labelled as effec-
tiveness (variable E), organisation (variable A), coherence
(variable U), and formalisation in the government (variable
F), we have taken the data of these variables in two different
periods. &us, the model is dynamic and measures the
evolution of the variables, understanding that there is an
improvement if the difference between the value of the
second period (2015) with respect to the first period is
positive.

For each of the three representative variables of the
quality in a company—effectiveness, organisation, and co-
herence, the paper has used several items to evaluate their
measurement. In this way, it has been possible to set
graduated scores for each of the company in the Fortune 500
index, depending on the number of evidence found in
connection with these items. Table 3 shows a summary of the
items used for each of these three variables.

&e items chosen here to analyse each variable have been
selected from the review of the academic literature presented
before in relation to the factors involved in the long-term
sustainability of companies. Regarding the rest of the var-
iables used in the model, it is considered that they are well
defined and are sufficiently precise, so it is not necessary to
define additional items to evaluate them, and their mea-
surement is immediate. &e items chosen here to analyse
each variable have been selected from the review of the
academic literature presented before in relation to the factors
involved in the long-term sustainability of companies. Re-
garding the rest of the variables used in the model, it is
considered that they are well defined and are sufficiently
precise, so it is not necessary to define additional items in
order to evaluate them and their measurement is immediate.
As it has already been explained, one of the advantages of
these models is that they allow different levels of belonging
to a set. Specifically, this study has used values of 0.0, 0.2, 0.4,
0.6, 0.8, and 1.0, depending on the number of evidence found
in the business school cases reviewed, justifying the score in
each case in an effort for being very objective. Table 4
provides a summary of the list of all items used and their
calibration.

3. Results and Discussion

For getting results on the relationships between the sets with
this fuzzy methodology, this work has used configurations
that combine all the selected variables for each of the ninety-
four companies in the Fortune 500 ranking. &e idea is to
check whether it is possible to test the following hypotheses:

(i) Hypothesis 1: if it is possible to find in a company
the indicators of the quality of the firms, in the
same terms that they have been defined here as
effectiveness, organisation, and coherence, the
long-term sustainability of the company is longer
than if these indicators of business quality do not
appear.

(ii) Hypothesis 2: it is not enough for the survival of a
company the simple presence of the three indicators
of quality business. Improvements in each of these
three areas are necessary for the long-term sus-
tainability of the business.

(iii) Hypothesis 3: if there are improvements in the ef-
fectiveness, organisation, and coherence of a
company and also possible to find improvements in
the formalisation of its governance, the longevity of
the firm will increase over time.

(iv) Hypothesis 4: if there are improvements in the ef-
ficiency, organisation, and coherence of a company,
the additional existence of a competitive and dy-
namic profile in the same companies contributes to
the long-term sustainability of the firm.

After defining the presence of all the variables in the
companies through the study of the business school cases,
the next step with the QCA methodology is the analysis of
the comparison of the conditions that attempt to verify a
phenomenon. In this case, the phenomenon is the long-term
sustainability of the company (P). In our study, as explained
above, we have used the R Studio programme, which has a
specific package for this data treatment with the QCA
methodology.

As the possible combinations are extensive, the
optimised Quine-McCluskey algorithm reduces the so-
lutions to the compatible positions. &us, the research has
used the configurations of the sets listed in Table 4, either
static (simple presence of the variables E, A, U, F, T, and
D) or dynamic (improvements in the variables EE, AA,
UU, FF, TT, and DD) in order to know their implication in
the dependent variable long-term sustainability (P). In
total, the number of models analysed are the result of
combining the variables in static, dynamic, and mixed
between them.

&e result obtained allows us to obtain the so-called truth
table. &is table presents the presence or not of the variables
considered, which are connected by means of logical
functions to the variable to be explained. In our case, the
truth table summarises the implication or not of each of the
variables described in the durability of the company. &e
programme indicates the companies, if any, that verify each
configuration.
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Not all configurations are meaningful. &ose that are
supported by the largest number of cases (companies in this
case) should be used. In addition, the research should choose
the configurations with high consistency in order to make
the relevant conclusions and interpret them.

In our study, we used the R Studio program, which has a
specific package for data processing with the QCA meth-
odology. &e results using static variables were relevant. But
when we used variables based on improvements of effec-
tiveness, organisation, and coherence, relevant results were
obtained. Table 5 shows the records obtained in the
configurations.

To verify the configurations in this research, the con-
sistency must have values between 0.7 and 1. In these cases,
the results can be accepted, and we call them true config-
urations. In our research, these will be the cases used to draw
conclusions. Our study shows (Table 5) that with these levels
of consistency and representativeness of companies are the
configurations 93, 104, 122, 126, and 128.

Taking the relevant cases, we use the consistency and
coverage values to summarize the results. Table 6 follows the
recommendation and nomenclature of Ragin [249] and
Ragin and Fiss [256] and allows us to offer the five con-
figurations that have been proved as representative in our
study. As explained above, when the letter is repeated, it
means that this study is evaluating the improvements in that
variable. If only one letter appears, it is because the work is
simply recording the presence of the variable and not its
improvement over time, and then the data belongs only to
the second period.

&is table summarises the results obtained which are
considered relevant for obtaining conclusions and follows
the recommendation and nomenclature of Ragin [249] and
Ragin and Fiss [256].

In Table 6, the black circles (●) mean that the conditions
are present. Strike through circles (⊗) mean that conditions
are not present. Blank cells show that the condition is absent
and is not relevant. Big black circles represent central
conditions, while small black circles represent peripheral
conditions. &e results of the models have been ordered in
Table 6 according to the value of the raw coverage.

As it can be observed, the higher values of raw coverage
show the cases where the models incorporate a larger
number of conditions. &ese results allow to establish some
important observations in relation to the durability of large
firms. First, it is possible to discover that although several
variables are involved in the sustainability and long-term
sustainability of the firms (equifinality), in all the cases, it is
necessary for the companies to improve their positions in
terms of effectiveness, organisation, and coherence with
their mission. Second, the study shows that complementary
positions can be verified, and this can allow the weaknesses
or the absence of some variables to be compensated for the
presence of others, and thus achieve the long-term sus-
tainability of the companies over time.

&is fuzzy analysis shows that it is not possible to test
Hypothesis 1 because the simple presence of indicators of
effectiveness, organisation, and coherence, as we have de-
fined these characteristics before, are not relevant conditions
for guaranteeing the entrepreneurial long-term

Table 4: Calibration of the variables and identification of the sets.

Variable Name of the set Not fully membership Crossing point Full membership
Effectiveness E 0.2 0, 65 1
Organisation A 0.2 0, 65 1
Coherence U 0.2 0, 65 1
Formalisation F 0.2 0, 7 1
Competitiveness T −1.1 0, 05 1.5
Dynamism D −0.64 0, 05 1
Improvements in effectiveness EE −0.1 0 0.1
Improvements in organisation AA −0.1 0 0.1
Improvements in coherence AA −0.1 0 0.1

Table 3: Elements used to set measurements on the proposed variables.

Variables in the model Criteria used to measure the membership

Improvements in effectiveness

Efficiency in the productive processes
Setting and achieving objectives

Factors that contribute to effectiveness
Consolidation of a path

Good financial management

Improvements in the organisation
Integral management of the company

Definition of the organisational structure
Professional and personal development of employees

Improvements in coherence

Cohesion for the action
Identity and sense of mission

Dynamic spirit in the employees
Recognition by the environment and the market

Capacity to learn and innovate
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Table 5: &is truth table shows the results obtained in the fuzzy sets analysis. In the table, the value 0 means no involvement of that variable
in the explanation of the long-term sustainability of the company. On the contrary, the value 1 means relevance. And ? symbol means that
nothing can be determined.

EE AA UU FF D T Out n Incl EE AA UU FF D T Out n Incl
1 0 0 0 0 0 0 ? 0 — 65 1 0 0 0 0 0 ? 0 —
2 0 0 0 0 0 0 ? 0 — 66 1 0 0 0 0 0 ? 0 —
3 0 0 0 0 0 1 ? 0 — 67 1 0 0 0 0 1 ? 0 —
4 0 0 0 0 0 1 ? 0 — 68 1 0 0 0 0 1 ? 0 —
5 0 0 0 0 1 0 ? 0 — 69 1 0 0 0 1 0 ? 0 —
6 0 0 0 0 1 0 ? 0 — 70 1 0 0 0 1 0 ? 0 —
7 0 0 0 0 1 1 ? 0 — 71 1 0 0 0 1 1 ? 0 —
8 0 0 0 0 1 1 ? 0 — 72 1 0 0 0 1 1 ? 0 —
9 0 0 0 1 0 0 ? 0 — 73 1 0 0 1 0 0 ? 0 —
10 0 0 0 1 0 0 0 1 0.333 74 1 0 0 1 0 0 ? 0 —
11 0 0 0 1 0 1 ? 0 — 75 1 0 0 1 0 1 ? 0 —
12 0 0 0 1 0 1 ? 0 — 76 1 0 0 1 0 1 ? 0 —
13 0 0 0 1 1 0 ? 0 — 77 1 0 0 1 1 0 ? 0 —
14 0 0 0 1 1 0 0 2 0.219 78 1 0 0 1 1 0 ? 0 —
15 0 0 0 1 1 1 ? 0 — 79 1 0 0 1 1 1 ? 0 —
16 0 0 0 1 1 1 0 3 0.348 80 1 0 0 1 1 1 ? 0 —
17 0 0 1 0 0 0 ? 0 — 81 1 0 1 0 0 0 ? 0 —
18 0 0 1 0 0 0 0 2 0.342 82 1 0 1 0 0 0 ? 0 —
19 0 0 1 0 0 1 ? 0 — 83 1 0 1 0 0 1 ? 0 —
20 0 0 1 0 0 1 ? 0 — 84 1 0 1 0 0 1 ? 0 —
21 0 0 1 0 1 0 ? 0 — 85 1 0 1 0 1 0 ? 0 —
22 0 0 1 0 1 0 ? 0 — 86 1 0 1 0 1 0 ? 0 —
23 0 0 1 0 1 1 ? 0 — 87 1 0 1 0 1 1 ? 0 —
24 0 0 1 0 1 1 ? 0 — 88 1 0 1 0 1 1 ? 0 —
25 0 0 1 1 0 0 ? 0 — 89 1 0 1 1 0 0 ? 0 —
26 0 0 1 1 0 0 0 2 0.486 90 1 0 1 1 0 0 ? 0 —
27 0 0 1 1 0 1 ? 0 — 91 1 0 1 1 0 1 ? 0 —
28 0 0 1 1 0 1 ? 0 — 92 1 0 1 1 0 1 ? 0 —
29 0 0 1 1 1 0 ? 0 — 93 1 0 1 1 1 0 1 1 0.954
30 0 0 1 1 1 0 0 5 0.368 94 1 0 1 1 1 0 ? 0 —
31 0 0 1 1 1 1 0 1 0.267 95 1 0 1 1 1 1 ? 0 —
32 0 0 1 1 1 1 0 5 0.368 96 1 0 1 1 1 1 ? 0 —
33 0 1 0 0 0 0 ? 0 — 97 1 1 0 0 0 0 ? 0 —
34 0 1 0 0 0 0 0 1 0.288 98 1 1 0 0 0 0 ? 0 —
35 0 1 0 0 0 1 ? 0 — 99 1 1 0 0 0 1 ? 0 —
36 0 1 0 0 0 1 ? 0 — 100 1 1 0 0 0 1 ? 0 —
37 0 1 0 0 1 0 ? 0 — 101 1 1 0 0 1 0 ? 0 —
38 0 1 0 0 1 0 0 2 0.398 102 1 1 0 0 1 0 ? 0 —
39 0 1 0 0 1 1 ? 0 — 103 1 1 0 0 1 1 ? 0 —
40 0 1 0 0 1 1 0 1 0.416 104 1 1 0 0 1 1 1 2 0.898
41 0 1 0 1 0 0 ? 0 — 105 1 1 0 1 0 0 ? 0 —
42 0 1 0 1 0 0 0 2 0.264 106 1 1 0 1 0 0 0 2 0.517
43 0 1 0 1 0 1 ? 0 — 107 1 1 0 1 0 1 ? 0 —
44 0 1 0 1 0 1 ? 0 — 108 1 1 0 1 0 1 ? 0 —
45 0 1 0 1 1 0 0 1 0.448 109 1 1 0 1 1 0 ? 0 —
46 0 1 0 1 1 0 0 1 0.314 110 1 1 0 1 1 0 ? 0 —
47 0 1 0 1 1 1 ? 0 — 111 1 1 0 1 1 1 ? 0 —
48 0 1 0 1 1 1 0 2 0.296 112 1 1 0 1 1 1 ? 0 —
49 0 1 1 0 0 0 ? 0 — 113 1 1 1 0 0 0 ? 0 —
50 0 1 1 0 0 0 0 3 0.474 114 1 1 1 0 0 0 0 1 0.602
51 0 1 1 0 0 1 ? 0 — 115 1 1 1 0 0 1 ? 0 —
52 0 1 1 0 0 1 ? 0 — 116 1 1 1 0 0 1 ? 0 —
53 0 1 1 0 1 0 0 1 0.335 117 1 1 1 0 1 0 ? 0 —
54 0 1 1 0 1 0 0 1 0.496 118 1 1 1 0 1 0 0 1 0.579
55 0 1 1 0 1 1 0 2 0.253 119 1 1 1 0 1 1 ? 0 —
56 0 1 1 0 1 1 0 1 0.508 120 1 1 1 0 1 1 ? 0 —
57 0 1 1 1 0 0 0 1 0.470 121 1 1 1 1 0 0 ? 0 —
58 0 1 1 1 0 0 0 2 0.640 122 1 1 1 1 0 0 1 4 0.997

Discrete Dynamics in Nature and Society 11



sustainability in the models generated. Improvements in
these variables are necessary. &is point connects directly
with Hypothesis 2, which has been verified as true because
the results obtained show that improvements in each of these
three variables relatives to the entrepreneurial quality are
relevant for the continuity of the companies.

Finally, Hypothesis 3 also appears proved, so it can be
assumed that if there are growths in effectiveness, organi-
sation, and coherence in a company, and there are also
improvements in the formal and hierarchical organisation of
its governance, its longevity will increase. &e results ob-
tained demonstrate this hypothesis, as can be seen in the
configurations numbered as 128, 126, and 122 in Table 6,
where it has been summarised the results of the study. Fi-
nally, the analysis of Hypothesis 4 shows that the compet-
itiveness and dynamism in a firm are factors that can
compensate the absence of some other significant variable
for the longevity of the companies. But by themselves, the
presence of only these two variables does not necessarily
imply the long-term sustainability of the firms. In the dif-
ferent models used, the companies with the highest per-
formers related to the variables for long-term sustainability
studied were Archer Daniels Midland, Coca-Cola, General
Mills, Kellogg, Altria Group, 3M, Abbott Laboratories,
Bristol-Myers, Johnson & Johnson, Merck, Procter &
Gamble, Monsanto, Whirlpool, Dana, General Dynamics,
Honeywell Intl., Joy Global, and Textron United Technol-
ogies. As everybody can see in the resume of Table 6, the

results place them in a range of inclusion between 0.724 and
0.997. &en, it is possible to argue that there is evidence that
the improvements in the variables of effectiveness, organi-
sation, and consistency that these big companies made have
been an important aid to their survival over the years even in
the face of major changes. Moreover, it is important to
highlight the fact that there are no cases that contradict this
statement but only those which reaffirm it.

In fact, most of the companies that were identified as
survivors to the changes brought by the arrival of the digital
economy and the electronic commerce still continue in 2020
in the ranking of the largest companies. Only five companies
were missing from those fifty-five survivors. Ashland and
Avon Products fell below position 500 in the ranking, Dow
Chemical merged with Dupont, Monsanto was bought by
Bayer and McGraw Hill was bought by Apollo Global
Management. It is easy to see too, for instance, in the case of
3M or Whirlpool among others, that the companies
remaining themselves in the index over time stay relatively
in similar positions. 3M was ranked 93rd in 2015 and in
2018, stayed in 97th position, and in the same dates,
Whirlpool has moved from 140th to 134th.

4. Conclusions

Following the recommendation of Ragin [249], configura-
tions with a higher raw coverage imply a higher causality
strength, so they should be considered with more attention.

Table 6: &e fuzzy sets results.

Number of the configuration 128 126 122 104 93
Effectiveness E
Organisation A
Coherence U
Improvements in E EE

Improvements in A AA

Improvements in U UU
Formalisation F
Improvements in F FF

Competitiveness T

Dynamism D
Consistency 0.926 0,724 0.997 0.898 0.954
Raw coverage 0.187 0.187 0.127 0.056 0.013

Table 5: Continued.

EE AA UU FF D T Out n Incl EE AA UU FF D T Out n Incl
59 0 1 1 1 0 1 ? 0 — 123 1 1 1 1 0 1 ? 0 —
60 0 1 1 1 0 1 ? 0 — 124 1 1 1 1 0 1 ? 0 —
61 0 1 1 1 1 0 0 2 0.477 125 1 1 1 1 1 0 ? 0 —
62 0 1 1 1 1 0 0 13 0.528 126 1 1 1 1 1 0 1 6 0.724
63 0 1 1 1 1 1 ? 0 — 127 1 1 1 1 1 1 ? 0 —
64 0 1 1 1 1 1 0 13 0.500 128 1 1 1 1 1 1 1 7 0.926
EE: improvements in the variable effectiveness (dynamic), AA: improvements in the variable organisation (dynamic), UU: improvements in the variable
coherence (dynamic), FF: improvements in the variable formalisation (dynamic), T: presence of the variable competitiveness (static), D: presence of the
variable dynamism (static), Out: outcome value, n: number of companies responding to that configuration, incl: sufficiency inclusion score, Truth table: >
dTT1<-truthTable (fort500, outcome� “P,” conditions� c(“EE,” “AA,” “UU,” “FF,” “D,” “T”)+ n.cut� 1, incl.cut1� 0.65, complete�TRUE).
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In this study, as is shown in Table 5 and in Table 6 with the
summary of the results, this is true for the configurations
numbers 128 (0.187), 126 (0.187), and 122 (0.127). &ese are
precisely the configurations that show better results because
included improvements in the factors involved in the three
variables for the enterprise quality defined as effectiveness,
organisation, and consistency. In all the cases, the sets show
that the long-term sustainability of the enterprises depends
on the progress in these three variables.

It is also relevant that when some of these variables do
not improve over time, as is the case of the configurations
104 and 93 shown in the summary of Table 6, the raw
coverage decreases. As it has beenmentioned above, the data
show that the mere presence of the variables, labelled as
effectiveness, organisation, and coherence, is not enough to
ensure a long continuity in the life of the companies, but
what is really necessary for their long-term sustainability is
to make progresses and improvements in all the three
variables. &is allows us to conclude that for the long-term
sustainability of the companies, it is not enough to achieve
the excellence in some moments. It is necessary to make
progresses in terms of effectiveness, organisation, and co-
herence as these variables were defined before. &e con-
figuration 128 and 126, which bring the highest raw coverage
level in this study show together an extensive number of
perdurable companies where it is easy to check that there
were progresses in these variables and not only their pres-
ence at any time. &is is an important point because it
confirms that the variables chosen in this work are involved
in the permanence of the companies although in this way.

From the results obtained, the configuration 128 is the
one with the highest inclusion, with a consistency of 0.997.
In this case, improvements in effectiveness, organisation,
and coherence have also been strengthened by progress the
variable called formalisation (F). Again, what is relevant is
the progress and the improvement in these variables so that
the static positions of simple presence in a moment are not
enough to induce the longevity of the companies. &is is
exactly what happens in this model with the competitiveness
and the dynamism of the firms studied, which by themselves
alone are not relevant for the long-term survival of the
companies. As it has been explained, competitiveness and
dynamism are two variables of response of the company to
the requirements of the markets. In this sense, both variables
are external, and the company simply must provide a good
response to the challenges proposed by the markets. But
behind these responses, the durability of the companies
depends much more on the implementation of improve-
ments in the variables where the firms have a stronger
control: those factors related to the variables called effec-
tiveness, organisation, and coherence. &e improvements in
these three variables are what that builds the quality of the
companies, allowing the survival of these companies for a
long time, but many of these major companies, reasonably,
also offer a competitive and dynamic answer to the impacts
than they receive, strengthening their survival capacity.

With a high level of consistency, the configuration 93, as
is illustrated by the summarised results of Table 6, where the
default of improvements in the organisation has been

compensated, on the other hand, by the ability of the
companies for adapting themselves to the scenarios of
change. &is point offers us a relevant conclusion too. &is
variable was called dynamism (D) and is also associated with
the environment where the firm operates, measuring the
capacity of the companies for offering flexible and adapted
answers to those environments. Consequently, the dyna-
mism is the variable that connects the external environment
of a company with its organisation. And this explains how
for the companies in this study, it has been possible to
compensate the reductions in the variable named organi-
sation with the elements of flexibility and adaptability of the
dynamism variable. &us, this dynamism, as a capacity for
adaptation, has compensated the typical organisational
problems of the large size of many of these firms, helping
them for surviving, for instance, to the changes of the
digitalisation process.

In summary, this research proves that the major com-
panies in the Fortune 500 have perdured for at least sixty
years, and even surviving to the changes imposed by the
revolution of the digital economy could make it because they
made efforts to improve their own organisation (organisa-
tion variable), thereby achieving improvements in their
results (effectiveness variable) and progressing in the mis-
sion that they had defined (coherence variable).&ese are the
excellence indicators in the great organisations that should
be promoted to achieve the long-term sustainability of the
great companies.

Based on these premises, the future research will be able
to provide additional complementary elements that rein-
force the factors of business sustainability presented in this
study.

Data Availability

&e name of the current companies is a public access
(https://fortune.com/rankings). For the rest of data, espe-
cially for the tracking of the continuity of the companies, we
have used the multitool provided byWharton Research Data
Services (WRDSs). &e construction of the data table based
on cases of the business schools has used the data of the Case
Centre by an academic access (https://www.thecasecentre.
org).

Conflicts of Interest

&e authors declare that they have no conflicts of interest.

References

[1] A. Jahanshahi, M. Rezaei, K. Nawaser, V. Ranjbar, and
B. K. Pitamber, “Analyzing the effects of electronic com-
merce on organizational performance: evidence from small
and medium enterprises,” African Journal of Business
Management, vol. 6, no. 22, pp. 66486–66496, 2012.

[2] A. Nadeem, B. Abedin, N. Cerpa, and E. Chew, “Editorial:
digital transformation &amp; digital business strategy in
electronic commerce-the role of organizational capabilities,”
Journal of -eoretical and Applied Electronic Commerce
Research, vol. 13, no. 2, 2018.

Discrete Dynamics in Nature and Society 13

https://fortune.com/rankings
https://www.thecasecentre.org
https://www.thecasecentre.org


[3] V. Simakov, “History of formation of e-commerce enter-
prises as subjects of innovative entrepreneurship,”-ree Seas
Economic Journal, vol. 1, no. 1, pp. 77–83, 2020.

[4] J. Costa, R. Castro, and E. Álvarez-Miranda, “SMEs must go
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[198] J. A. Pérez López, Fundamentos de la dirección de empresas,
Ediciones Rialp, Spain, 2018.

[199] S. Ghosh, R. B. Handfield, V. R. Kannan, and K. C. Tan, “A
structural model analysis of the Malcolm Baldrige national
quality award framework,” International Journal of Man-
agement and Decision Making, vol. 4, no. 4, pp. 289–311,
2003.

[200] J. J. Dahlgaard, C. K. Chen, J. Y. Jang, L. A. Banegas, and
S. M. Dahlgaard-Park, “Business excellence models: limi-
tations, reflections and further development,” Total Quality
Management & Business Excellence, vol. 24, no. 5–6,
pp. 519–538, 2013.

18 Discrete Dynamics in Nature and Society



[201] B. Talwar, “Business excellence models and the path ahead,”
-e TQM Journal, vol. 23, no. 1, pp. 21–35, 2011.

[202] S. C. Parker, D. J. Storey, and A. van Witteloostuijn, “What
happens to gazelles? &e importance of dynamic manage-
ment strategy,” Small Business Economics, vol. 35, no. 2,
pp. 203–226, 2010.

[203] E. Stam and K. Wennberg, “&e roles of R&D in new firm
growth,” Small Business Economics, vol. 33, no. 1, pp. 77–89,
2009.

[204] R. Agarwal and M. Gort, “&e evolution of markets and
entry, exit and survival of firms,” -e Review of Economics
and Statistics, vol. 78, no. 3, pp. 489–498, 1996.

[205] E. Huergo and J. Jaumandreu, “Firms’ age, process inno-
vation and productivity growth,” International Journal of
Industrial Organization, vol. 22, no. 4, pp. 541–559, 2004.

[206] E. Huergo and J. Jaumandreu, “How does probability of
innovation change with firm age?” Small Business Economics,
vol. 22, no. 3/4, pp. 193–207, 2004.

[207] C. Shepherd and P. K. Ahmed, “From product innovation to
solutions innovation: a new paradigm for competitive ad-
vantage,” European Journal of Innovation Management,
vol. 3, no. 2, pp. 100–106, 2000.

[208] B. Wernerfelt, “A resource-based view of the firm,” Strategic
Management Journal, vol. 5, no. 2, pp. 171–180, 1984.

[209] M. A. Youndt, S. A. Snell, J. W. Dean, and D. P. Lepak,
“Human resource management, manufacturing strategy, and
firm performance,” Academy of Management Journal,
vol. 39, no. 4, pp. 836–866, 1996.

[210] L. Argote, B. McEvily, and R. Reagans, “Managing knowl-
edge in organizations: an integrative framework and review
of emerging themes,” Management Science, vol. 49, no. 4,
pp. 571–582, 2003.

[211] B. Uzzi, “Social Structure and Competition in Interfirm
Networks: &e Paradox of Embeddedness,” -e Sociology of
Economic Life, Routledge, New York, NY, USA, pp. 213–241,
2020.

[212] J. Nadler, L. &ompson, and L. V. Boven, “Learning nego-
tiation skills: four models of knowledge creation and
transfer,” Management Science, vol. 49, no. 4, pp. 529–540,
2003.

[213] D. M. Ray, “Understanding the entrepreneur: entrepre-
neurial attributes, experience and skills,” Entrepreneurship &
Regional Development, vol. 5, no. 4, pp. 345–358, 1993.

[214] J. A. Baum and T. L. Amburgey, “Organizational ecology,” in
-e Blackwell Companion to Organizations, J. A. Baum, Ed.,
pp. 304–326, Blackwell Publishers Ltd, Hoboken, NJ, USA,
2017.

[215] R. H. Hall, N. J. Johnson, and J. E. Haas, “Organizational size,
complexity, and formalization,” American Sociological Re-
view, vol. 32, no. 6, pp. 903–912, 1967.

[216] P. Jiang, X. Yan, and L. Wang, “A viral product diffusion
model to forecast the market performance of products,”
Discrete Dynamics in Nature and Society, vol. 2017, pp. 1–10,
Article ID 9121032, 2017.

[217] K. H. Niu and H. Li, “Knowledge management and orga-
nizational adaptation effectiveness: an empirical study,”
International Journal of Business Management and Com-
merce, vol. 7, no. 1, pp. 10–26, 2022.

[218] M. J. Donate and F. Guadamillas, “Organizational factors to
support knowledge management and innovation,” Journal of
Knowledge Management, vol. 15, no. 6, pp. 890–914, 2011.

[219] J. J. Jansen, D. Vera, and M. Crossan, “Strategic leadership
for exploration and exploitation: the moderating role of

environmental dynamism,” -e Leadership Quarterly,
vol. 20, no. 1, pp. 5–18, 2009.

[220] R. G. McGrath, “Exploratory learning, innovative capacity,
and managerial oversight,” Academy of Management Jour-
nal, vol. 44, no. 1, pp. 118–131, 2001.

[221] P. E. Bierly and P. S. Daly, “Alternative knowledge strategies,
competitive environment, and organizational performance
in small manufacturing firms,” Entrepreneurship -eory and
Practice, vol. 31, no. 4, pp. 493–516, 2007.

[222] B. Ombaka, V. N. Machuki, and J. Mahasi, “Organizational
resources, external environment, innovation and firm per-
formance: a critical review of literature,” DBA Africa
Management Review, vol. 5, no. 1, pp. 60–74, 2015.

[223] E. Muscalu, D. Iancu, and E. E. Halmaghi, “&e influence of
the external environment on organizations,” Journal of
Defense Resources Management, vol. 7, no. 2, pp. 133–138,
2016.

[224] P. M. Senge, -e Fifth Discipline: -e Art and Practice of the
Learning Organization, Doubleday, New York City, 1990.

[225] P. V. Sevastjanov and P. Róg, “Fuzzy modeling of
manufacturing and logistic systems,” Mathematics and
Computers in Simulation, vol. 63, no. 6, pp. 569–585, 2003.

[226] J. Mula, D. Peidro, and R. Poler, “&e effectiveness of a fuzzy
mathematical programming approach for supply chain
production planning with fuzzy demand,” International
Journal of Production Economics, vol. 128, no. 1, pp. 136–143,
2010.

[227] B. Rihoux and C. Ragin, Configurational Comparative
Methods: Qualitative Comparative Analysis (QCA) and Re-
lated Techniques, Sage Publications, &ousand Oaks, Cal-
ifornia, USA, 2008.

[228] J. Meuer and C. Rupietta, “A review of integrated QCA and
statistical analyses,” Quality & Quantity, vol. 51, no. 5,
pp. 2063–2083, 2016.

[229] D. Kaimann, Combining Qualitative Comparative Analysis
and Shapley Value Decomposition: A Novel Approach for
Modeling Complex Causal Structures in Dynamic, Uni-
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