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Abstract: Nowadays, due to a large number of changes in the external environment, as well as
increased competition, organizations must actively support business processes. Internal management
processes must be constantly improved. To understand whether a company is developing in the right
direction, it is necessary to conduct a maturity assessment. The directions of changes in enterprises
should be well designed and based on analysis of the gap between the present and expected state
definition. The diagnosis for the present state definition should be holistic, reliable and for the
expected state-based strategy and goal recognition. Hence, the goal of the paper is to present the
methodology of a company’s self-assessment and definition of an individualized improvement
strategy to strengthen the company’s ability to thrive and prosper. The paper includes a presentation
of the diagnosis methodology based on maturity models and the resilience concept and its validation
based on experts’ opinions and a case study. Companies need a diagnosis to know where they are,
and guidance to move in the right direction, which makes the results of the research utilitarian. The
methodology can be used for self-assessment, benchmarking and designing an improvement strategy.

Keywords: agility; resilience; sustainable improvement; organizational maturity

1. Introduction

Contemporary companies face numerous challenges and, disregarding the triviality of
the sentence, it is very true, and important for organizations all over the world. They either
survive or fail to strive with the dynamics of the contemporary market and its uncertainty.
Changes in the business, legal and political environment result in tasks and requirements
that companies have never had to deal with. To manage the constantly increasing dynamics
and hostility of the environment, companies need to change as well and, at the same time,
maintain the sustainability of their products, processes, organization and strategy.

To strive and improve, companies need a diagnosis to know where they are, and
guidance to move in the right direction.

Hence, the goal of the paper is to present an original methodology of a company’s
self-assessment based on maturity models and the resilience concept, and the definition of
an individualized sustainable improvement strategy to strengthen the company’s ability
to thrive and prosper. It will allow each organizational unit striving to improve and to
recognize its position on the market, as well as identify areas that require improvement
in the context of constantly growing market requirements. The improvement results in
increased agility, maturity and, finally, resilience of the company.

Agility was first defined in 1991 [1] and since then its definitions has referred to the
ability to meet changing requirements of individual customers [1], using opportunities
as drivers for innovation and increased competitiveness thanks to the fast and unique
allocation of resources [2], ability to respond to changes [3–7], acting in critical situations [7],
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reacting to business challenges [8], surviving [9,10], exploiting opportunities and avoiding
threats [11] and implementing changes [12–14].

Resilience, on the other hand, is defined as the ability to anticipate, prepare, react
and adapt to incremental changes and unexpected disruptions to survive and develop
further [15]. Resilience is a characteristic of an organization enabling its survival and
sustainable development, which is built, on the one hand, by the non-susceptibility of the
organization to the impact of crisis-generating factors, enabling the avoidance of problems
and difficulties, and, on the other hand, the ability to resist the impact of these factors (i.e.,
the organization’s ability to react) and their occurrence, regardless of where they are located
(external, internal), i.e., the organization’s ability to maintain its integrity (survive) and act
correctly (satisfactorily) during the impact of crisis-generating factors, or the state of the
organization conditioned by the overall management processes to restore the integrity of its
internal environment (i.e., ensuring its durability and sustainable development), damaged
by factors of a crisis-producing nature [16]. A resilient organization is therefore one that
demonstrates “long-term development capacity and good economic condition, which is
maintained despite changes in external conditions” [17].

Thus, the definitions of agility and resilience are similar, stressing the company’s
ability to deal with a changing business environment.

Though the term maturity is more general and universal, it is also associated with
adjustment, improvement and the ability to survive. Maturity is a positive social value [18].
Maturity includes phenomena that may undergo change or development, and the process
of reaching maturity is related to the improvement of skills and the achievement of certain
characteristics, and it also means being ready for specific tasks [19]. The process of reaching
maturity is related to the passage of time. However, time is not the only determinant. A
specific set of conditions is also required, thanks to which reaching maturity is possible,
and to recognize these conditions, theoretical and applied research has been conducted in
various areas of an organization’s activity [20].

Since maturity is usually defined in terms of the theory of development [21], its
variability and evolutionary nature are indicated. Maturity is achieved gradually. Therefore,
one can speak of a gradation of maturity and, consequently, levels of maturity, which are
understood as the degree of development of an object towards its excellence [22]. In the
changing business environment, maturity may refer to both agility and resilience. We
decided, based on literature analysis and interpretation, that resilience is the highest level
of agility, not only referring to the ability to adapt to changes but also the ability to survive
them. A more detailed explanation is offered in the following sections.

The approach implemented in the paper is based on the well-recognized ideas of
organizational agility and resilience as opposites to fragility and the inability to survive. It
includes developing the maturity model in which the highest level of maturity is resilience,
and the methodology to assess the level of maturity represented by a company. It benefits
from the adaptation of the existing maturity model and implementation of the fuzzy index
to maturity level assessment. The assessment result is not the only diagnosis of maturity
level but also an input to the definition of an individualized sustainable improvement
strategy. The methodology is introduced and validated (in the Materials and Methods
section), moreover, an example of its implementation is presented in the following sections
of the paper (namely, the example of maturity level calculation), followed by a discussion
of the results and conclusion.

2. Theoretical Background

The maturity models are designed to present gradual improvement in different areas
(e.g., organization: organizational maturity models, process: process maturity model). The
first maturity model that refers to the management area was the one by Philip B. Crosby
in 1979 [20]. It implemented a quality-based approach and, since that time, numerous
maturity models have been developed and published. The number of publications on
maturity models in the Scopus database (on 25 March 2021) was 27,360 which proves the
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importance of maturity assessment and interpretation. Figure 1 shows the dynamics of the
growth of the number of publications on maturity models.

1 
 

 

 
Figure 1. The number of publications on maturity models in the Scopus database.

The number is growing systematically, contributing to the development of knowl-
edge on maturity in many fields. The existing maturity models are often compared and
contrasted to show their specificity the range [23,24]. Maturity models are widely used in
industry to assess the ability of an organization or its selected processes or systems to un-
dertake change and improvement [25–27]. As presented in Figure 2, maturity is a universal
term and maturity models are developed for and implemented in various disciplines.
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Figure 2. Documents on maturity models by area (Scopus database).

Publications on maturity models in business and management are only 6.1% of the
total number of documents on maturity models, even though business process maturity
models (BPMMs) are increasingly important to help organizations obtain mature (or
excellent) business processes [28]. This area is of great potential as companies want and
need to improve their performance. There are many maturity models in the literature on the
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subject, which differ in measurement criteria, the number of maturity levels, methodology,
etc. [29–33]. However, there are two common approaches for maturity assessment. The
first one, referred to as the top-to-bottom approach, is based on a fixed number of maturity
levels (differing from four to seven), which are defined and characterized. A company
is assessed by a comparison of its individual features with those presented in the model.
Examples of such an approach are maturity models by Becker et al. [28], Gajsek et al. [34]
and Stachowiak et al. [35]. Another approach, referred to as the bottom-to-top approach, is
based on assessing pre-specified characteristics and clustering the results. The approach
presented by, e.g., Lahrmann et al. [36], is more flexible and customized.

Disregarding the approach, maturity assessment is usually descriptive and qualita-
tive [37], but it requires setting the scale. The scale can be based on points and scores, and
the distribution of procedures based on discrete assessment is presented in Figure 3.
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Another option is implementing fuzzy numbers that reflect qualitative assessment in
a more natural, closer to natural language, way. The distribution of procedures based on
fuzzy numbers theory in various areas is presented in Figure 4.
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Fuzzy numbers are less often implemented in the business process management
area (7% compared to 15%). We decided to use this approach in the methodology we
developed to explore its advantages: opportunity to reflect nuances of natural language
and differences in understanding of managerial aspects from different perspectives.

The implemented maturity model is based on agility definition and decomposition
and settled in the ISO model logic, whereas the most commonly adopted method for
agility maturity assessment in practice is the Consolidated Maturity Model Integrated
(CMMI) [39], which has been shown to be misaligned with agile practices, particularly at
higher levels of maturity [40].

It is expected that maturity models should not only provide a diagnostic conclusion
but also should at least provide a catalog of generic improvement measures as well as basic
selection guidelines that can be adapted to a company’s individual needs [41], and this
is why we decided to include the procedure of sustainable improvement—which offers a
dedicated set of tools for improving maturity in a continuous way.

3. Materials and Methods

The methodological approach implemented in the research has two stages:

(I) diagnosis of an organization’s maturity (based on experts’ opinions transformed into
the calculation of aggregated maturity level and assessment of predefined aspects
and components of maturity);

(II) development of an individualized sustainable improvement strategy (based on cal-
culated values, the diagnosed gap between the highest level of maturity and results
obtained, and predefined set of solutions enabling improvement of aspects and com-
ponents of maturity).

The first stage (I), the diagnosis, encompasses a maturity assessment with a customized
maturity model. We reviewed the existing maturity models [33] to select the most suitable
one, as the literature offers many approaches, including CMMI. The first version of this
research model (known as the CMM model) was formulated in the 1960s and the integrated
concept was developed at Carnegie Mellon University in 2002. The CMMI model enables
assessing the maturity of an organization at five levels. The premise of CMMI is that an
organization cannot meet the next level of requirements without meeting all requirements
of the previous one. The CMMI model is considered by many researchers as an alternative
to the ISO 9001 standard [42], also using a five-level scale. There are many other models,
including Kerzner’s Project Management Maturity Model (PMMM), or the Process and
Enterprise Maturity Model (PEMM) proposed by Hammer [41,42].

In this paper, we used the maturity model proposed in the ISO standard as the basis
and customized it to reflect levels of ability to deal with a dynamic and unpredictable
environment. The organizational maturity model developed includes five levels. The
lowest refers to an organization that cannot recognize nor deal with changes. Such an
organization can be described as a fragile one. Changes can easily destroy it. To recognize
and deal with changes, the organization needs to:

be sharp to:

• perceive threats (1);
• perceive opportunities (2);
• forecast (3);

be intelligent to:

• accumulate knowledge (4);
• process knowledge (5);
• acquire new knowledge (6);

be flexible in terms of:

• technical resources (7);
• human resources (8);
• financial resources (9);



Sustainability 2021, 13, 4991 6 of 17

be smart to:

• avoid threats (10);
• predict (11);
• seize opportunities and change them for the benefit of the enterprise (12).

Consequently, higher levels of maturity refer to aspects of the ability to recognize and
deal with changes (referred to as agility), and the highest maturity level is resilience, as
presented in Table 1.

Table 1. Maturity levels in the model of organizational maturity in the context of dealing
with changes.

Maturity Level Description Explanation

1 Fragile organization The organization cannot deal with
changes in any aspect

2 Almost agile organization
The organization deals with changes
but only in one aspect at a medium
level or higher

3 Fairly agile organization
The organization deals with changes
but only in two aspects at a medium
level or higher

4 Agile organization
The organization deals with changes in
three aspects at a medium or higher
level; some aspects dominate

5 Resilient organization

The organization deals with changes in
all the aspects at a medium or higher
level, moreover, it continuously strives
for improvement

This model can be treated as a holistic one, and the differentiation of the various levels
is based on the degree to which the enterprise exhibits features that make it able to deal
with changes and survive.

To recognize the level of maturity, the twelve specific features listed previously need
to be assessed. The assessment is with qualitative terms, based on the intuitive use of
assessment variables, following the proposed scale:

• the highest possible level of the feature (HPL);
• high level of the feature (HL);
• medium feature level (ML);
• low level of the feature (LL);
• lack of any manifestations of the feature (0L).

The assessment is internal, conducted among managers of the company representing
various departments/areas of the company’s activity. We do not define the number of
respondents as it depends on the size of the company and the scope of its activities
and various levels of management. The maturity assessment should reflect the level at
which the company represents the predefined twelve features and enables aggregated
maturity assessment.

The input from the qualitative assessment will be transformed into a quantitative
assessment. To assess organizational maturity in the context of response to changes, we
use the indicator based on the fuzzy agility index (FAI) [43]. The use of elements of
the fuzzy set theory in management is justified by difficulties in formulating a precise
assessment on a numerical scale [43,44]. For this reason, fuzzy measures are adapted to
the assessment of maturity by defining the fuzzy organizational maturity index (FOMI).
This indicator is based on linguistic variables and linguistic values used in managers’
assessments and are converted into triangular fuzzy numbers by the fuzzification process.
The fuzzy numbers obtained in the procedure of the feature evaluation procedure are
aggregated into a weighted fuzzy average using the max–min pair elimination method (1).
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The obtained result, in the form of a fuzzy number, is converted back into a linguistic value
in the process of defuzzification (2), so that the assessment result is easy to analyze. When
transforming, the Euclidean distance method is used. The defuzzified values are used to
determine aggregated maturity level (3).

The fuzzy average of individual assessments of predefined aspects of maturity (i.e.,
FOMI of each maturity aspect) is determined with the formula:

FOMIj =
∑n

i=1 Li

n
(1)

where:

FOMIj—fuzzy organizational maturity index of j-aspect;
J—number of the aspect;
Li—level of individual feature I;
I—number of individual features (1 . . . n);
N—number of features taken into consideration in the assessment.

The calculation determines the level of individual features to define the aggregated
level of organizational maturity on this basis.

The procedure for eliminating the max–min pairs for the aggregated maturity level
(FOMI) calculation is presented in publication [45] and includes the following steps:

Calculate the membership function with the formula:

fFOMI(y) = sup.min.
{

fLi(L...), i = . . . .n, y =
∑n

i=1 Li

n

}
(2)

where:

for every i = 1,2, . . . , n, fLi is the membership function of the fuzzy number Li.

Limit the scope of the membership function to finite numbers f1, f2, . . . , fn from the
interval <0;1>.

For each fj, find the appropriate range of the feature coefficients [ai, bi] and the range
of their respective weights [ci, di], when i = 1 . . . n.

Look for the maximum value a1 such that a1 ≥ ai and the maximum value b1 such
that b1 ≥ bi and the minimum value an such that ai ≥ an and the minimum value bn such
that bi ≥ bn.

For the minimum value {fL}, select c1 as the weight appropriate for a1, and dn as the
weight for an. For the maximum value of {fU}, choose d1 as the weight appropriate for b1,
and cn as the weight for bn.

fU = f (w1, w2 . . . wn) =
∑n

i=1 biWi

∑n
i=1 Wi

(3)

fL = f (w1, w2 . . . wn) =
∑n

i=1 aiWi

∑n
i=1 Wi

(4)

Combine a1 and an and the corresponding weights c1 and dn according to the scheme:

for min {fL}a′ = (a1c1 + andn)

(c1 + dn)
(5)

w’ = c1 + dn

c’ = d’ = w’
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Combine b1 i bn and the corresponding weights d1 and cn according to the scheme:

for max {fU}b′ = (b1d1 + bncn)

(d1 + cn)
(6)

w’ = d1 + cn

c’ = d’ = w’

Eliminate a1, an, c1, dn, exchanging them with a’ and w’. Eliminate b1, bn, d1, cn, by
exchanging them with b’ and w’. Introduce calculated values into the model.

Repeat steps 1–4 (n− 1) times, and the final a’ and b’ will be the solutions for fj. Repeat
the procedure for every j.

Considering that the assessment of individual parameters is performed by experts, it
is worth introducing weighting of assessments conditioned by the competencies of experts.
The assessment of these competencies depends on professional experience, knowledge
of the company and experience in a managerial position. The fuzzy weighted organiza-
tional maturity index of a feature can be expressed using a formula that uses extended
multiplication and subtraction operators [43,44]:

FWOMIij = L · F′ (7)

where:

i—index of a feature, i = 1 . . . n;
n—number of features;
Li—level of the feature according to an expert j.

F’i = (1,1,1) − Fi (8)

where:

Fi—feature description.

The fuzzy organizational maturity index calculated with procedure (2) is a fuzzy
number, hence, the next step must be to restore its meaning by changing it to a linguistic
term, i.e., natural language. There are several methods for converting fuzzy numbers to
linguistic values and terms. They can be broadly classified into three techniques:

• determination of the Euclidean distance;
• progressive zoom;
• decomposition.

Regarding the presented FOMI measure, a method based on calculating the Euclidean
distance between a given fuzzy number and each of the fuzzy numbers representing the
range of natural language expressions is used, as it is the most intuitive and the others are
difficult to implement [44].

In the method based on determining the Euclidean distance, the linguistic value is
assigned the Euclidean distance between a given fuzzy number (in this case designated
the fuzzy organizational maturity index) and each of the fuzzy numbers representing the
range of natural language expressions.

According to the method of determining the Euclidean distance, the expression corre-
sponding to a given fuzzy number can be found by the following procedure [44]:

1. Build a scale of linguistic values for the assessed feature.
2. Assign a fuzzy number to each value on the scale.
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3. Find a discrete set of points p at which the Euclidean distance will be measured

xi ∈ p{x1, x2, . . . , xn} (9)

where:
i = 1 . . . n

4. Calculate Euclidean distance with the formula:

d(FOMI, JNi) =

√
∑
x∈p

(fFOMI(x)− fNi(x))
2 (10)

where:

Ni—natural language expression (assessment of the feature);
X—point at which distance is measured;
I—number of the point;
N—number of points;
fFOMI(x)—value at point x, for which natural expression is identified;
fNi(x)—distance for every x point.

Find the minimal distance.
The linguistic value which is closest to the determined index corresponds to the level

of the assessed feature.
Determination of the Euclidean distance enables the interpretation of the max–min

value determined in the method of elimination of pairs.
The assessments of individual features are used to determine the aggregated maturity

level. Thus, aggregated maturity level calculation requires the determination of evaluation
for maturity features, and then calculation, based on the identification of a number of
average or higher-rated features, drawing conclusions about the overall (aggregated)
assessment. Simple decision rules are used to aggregate the assessment:

1. If none of the maturity features are represented at a medium level or higher, then the
organization is fragile.

2. If only one maturity feature is represented at a medium level or higher, then the
organization is almost agile.

3. If any two maturity features are represented at a medium level or higher, then the
organization is fairly agile.

4. If any three maturity features are represented at a medium or higher level, then the
organization is agile.

5. If all maturity features are represented at a medium or higher level, then the organiza-
tion is resilient.

The presented procedure is based on the assumption that all maturity features are
equivalent, and the level of maturity is evidenced by their joint and synergistic occurrence at
least at a medium level. The very presence of a feature may be spontaneous, unintentional
or accidental and unconscious—and in such a situation it is difficult to relate it to maturity.
The transformation and implementation of agile behavior into company routines are
expected, but they should be a systematic approach.

Maturity improvement requires implementing an individual strategy (II). The strategy
is based on the implementation of solutions striving to minimize or close the gaps in
maturity level recognized and represented by the company. The procedure for preliminary
strategy definition is presented in Figure 5. Diagnosis of maturity is the first step to
recognize the gaps, followed by the actions presented.
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Figure 5. Preliminary sustainable improvement strategy design.

The set of recommendations used in step 4 needs to be predefined. The literature offers
a broad review of solutions for improving a company’s ability to deal with changes [45,46].
These routines refer to sustainable approach products, processes/technologies and man-
agement, hence, strategy-based sustainability is crucial for achieving agility and finally
resilience. The set and scope of sustainable solutions, however, should fit the needs and
capabilities of a company. This requires applying a filter system including filters for:

• presence of the solution;
• adequacy of the solution;
• availability of the solution.

The first filter eliminates solutions already in use (implemented in the enterprise).
The filter is implemented by an interview with the company’s management, who has
information about available resources and applied solutions.

The second filter (adequacy) allows for selecting solutions appropriate for a given sec-
tor, size and activity of the enterprise. The filter is implemented through consultations with
experts regarding the fitness of appropriate solutions to the sector profile (requirements,
restrictions). Thanks to its application, a set of solutions suitable for a given enterprise
is defined.

The third filter (availability) allows for selecting available solutions. The availability
criteria may be the cost of the solution or the availability of suppliers. The third filter
requires consultation with the procurement department and the finance department as
entities that have knowledge of the supplier market and access to data on available funds
and possible investment opportunities. Thanks to its use, a set of solutions recommended
for implementation is defined.

Finally, after carrying out the entire procedure, the company receives a set of solutions
selected in such a way as to fill or minimize the identified gaps in maturity. Implementation
of the received recommendation will in principle result in closing the gap, and thus increase
the level of maturity—however, an immediate improvement in the company’s parameters
cannot be expected. The observable effect depends on the intensity of the identified gaps
and selected solutions as well as the degree and scope of their implementation.

The methodology presented in this section was validated by two groups of experts:
one representing academics (an international group of experts representing the production
management field: 16 respondents) and business practitioners (managers at various levels,
representing companies in various industries: 16 respondents). Both groups were inter-
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viewed on the set of features used to assess maturity, ability to recognize and assess them
and purposefulness of their use. The assessment was conducted with the following scale:

• the feature can be easily identified and assessed: 1.0;
• the feature is difficult to assess, but assessment is possible: 0.6;
• the feature is very difficult to assess, it is almost impossible to assess it: 0.3;
• this feature cannot be assessed: 0.0.

The opinions of experts were aggregated. The results of the validation procedure are
presented in Table 2.

Table 2. Methodology validation results.

Feature Academics
(Mean)

Academics
(Standard Deviation)

Business
(Mean)

Business
(Standard Deviation)

Ability to perceive threats 0.672727 0.168655 0.573333 0.218654
Ability to perceive opportunities 0.781818 0.206559 0.586667 0.155226
Ability to forecast 0.718182 0.249666 0.773333 0.268506
Ability to accumulate knowledge 0.863636 0.254951 0.892857 0.223484
Ability to process knowledge 0.781818 0.210819 0.873333 0.228244
Ability to acquire new knowledge 0.854545 0.206559 0.74 0.232379
Technical resources flexibility 0.818182 0.206559 0.7 0.277746
Human resources flexibility 0.8 0.332666 0.586667 0.289992
Financial resources flexibility 0.754545 0.258414 0.733333 0.313202
Ability to avoid threats 0.8 0.301109 0.44 0.191982
Ability to predict 0.818182 0.206559 0.573333 0.218654
Ability to seize opportunities and
change them for the benefit of
the enterprise

0.836364 0.301109 0.533333 0.287021

The opinions of academics and business professionals prove that the features selected
can be used for the assessment and are appropriate from a cognitive and utilitarian point
of view (generally rated above 0.5 in a 0 to 1 scale). In some cases, ratings by academics
were higher, in other ones by business, proving the practical dimension of the feature.

In general, the model developed could be useful for companies willing to recognize
their maturity level. To validate the practical value of the approach to see whether it sup-
ports managers in defining an improvement strategy, the methodology was implemented
in a selected company.

4. Example of Maturity Level Calculation

To validate the methodology’s usefulness, it was implemented in a medium-sized
(according to SME classification) manufacturing company in Poland. The managers decided
to assess their organization in terms of maturity and identify the solutions they could
potentially implement to improve the company’s performance.

The assessment was conducted among eleven managers representing various de-
partments (top management (2), production, planning, HR, finances, sales, purchases,
warehousing, transport, marketing) to get holistic knowledge of the company. The research
sample covered every manager in the company. They were selected based on their position
(managers of departments identified in the structure), experience (more than 5 years in the
company) and knowledge on industry and market (self-assessment: at least 4 in a 5-point
scale) and asked to assess the features of their company. Their responses were collected
(100% of respondents correctly gave their opinions) and processed with the procedure
presented in the previous section. The results obtained are presented in Table 3.
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Table 3. Maturity assessment results.

Feature Mean (Triangular
Fuzzy Number)

Mean (Linguistic
Assessment)

Weighted Mean (Triangular
Fuzzy Number) Ranking

Ability to perceive threats (0.49; 0.66; 0.82) High level (0.25; 0.34; 0.43) 3
Ability to perceive opportunities (0.39; 0.56; 0.72) Medium level (0.20; 0.29; 0.37) 7
Ability to forecast (0.5; 0.67; 0.83) High level (0.26; 0.34; 0.43) 2
Ability to accumulate knowledge (0.42; 0.59; 0.75) Medium level (0.22; 0.30; 0.39) 6
Ability to process knowledge (0.47; 0.64; 0.8) High level (0.25; 0.33; 0.42) 3
Ability to acquire new knowledge (0.38; 0.55; 0.71) Medium level (0.20; 0.28; 0.37) 7
Technical resources flexibility (0.36; 0.52; 0.69) Medium level (0.19; 0.27; 0.35) 8
Human resources flexibility (0.48; 0.65; 0.81) High level (0.25; 0.34; 0.43) 3
Financial resources flexibility (0.53; 0.69; 0.86) High level (0.27; 0.36; 0.45) 1
Ability to avoid threats (0.46; 0.62; 0.79) High level (0.24; 0.32; 0.41) 4
Ability to predict (0.46; 0.62; 0.79) High level (0.22; 0.31; 0.39) 6
Ability to seize opportunities and
change them for the benefit of
the enterprise

(0.44; 0.6; 0.77) High level (0.23; 0.32; 0.40) 5

Results of the diagnosis are presented in the table: the first column is the list of selected
maturity aspects, the second column shows the calculation of the fuzzy organizational ma-
turity index of each aspect based on an aggregation of individual opinions of respondents,
the third column gives a defuzzified interpretation of calculated values, the fourth column
presents results of calculation of the fuzzy weighted organizational maturity Index to
include individual opinions on the importance of each factor and, finally, the fifth column
displays the ranking of maturity aspects, from the strongest to the weakest one.

Aggregating the ratings at the level of elementary features made it possible to identify
eight high-level and four medium-level features. The preliminary assessment of the
maturity of the organization already gives grounds to define it as satisfactory, as the high-
level assessment prevails. Given the diverse experience of respondents, it was interesting
to include the experience of experts in the results of the evaluation. Thanks to the applied
perspective, it is possible to determine which of the elementary features has the highest level
according to the respondents, and the experience of the evaluators in this case influences
the result of the assessment.

According to experts, taking into account their experience, the feature represented at
the highest level is financial flexibility. This opinion is justified because the financial re-
sources are flexible—they can be used in many ways. The speed of forecasting is next, while
the speed of perceiving threats in the environment, the ability to acquire new knowledge
and technical flexibility were rated the lowest.

5. Discussion and Conclusions

To determine the level of organizational maturity in a changing environment, further
aggregation is necessary to obtain an assessment of generic features—they constitute the
basis for determining the level of organizational maturity of an agile enterprise.

The next level of aggregation requires the conversion of the mean scores for each
generic feature. According to the methodological assumptions, each of the generic features
includes three elementary features, therefore, to obtain an average rating for each of the four
generic features, it is necessary to determine the average of the ratings of their components.
The calculation procedure uses the formula presented in the previous section and its results
are presented in Table 4.
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Table 4. Aggregation of results.

Aspect Feature Mean Linguistic Interpretation

Sharpness
Ability to perceive threats

(0.46; 0.6; 0.79) High levelAbility to perceive opportunities
Ability to forecast

Intelligence
Ability to accumulate knowledge

(0.43; 0.59; 0.76) Medium levelAbility to process knowledge
Ability to acquire new knowledge

Flexibility
Technical resources flexibility

(0.46; 0.62; 0.79) High levelHuman resources flexibility
Financial resources flexibility

Smartness

Ability to avoid threats

(0.44; 0.61; 0.77) High levelAbility to predict
Ability to seize opportunities and change
them for the benefit of the enterprise

The aggregate maturity assessment presented in the table proves that the company
shows a high level in three maturity aspects of four aspects. This is a high score, indicating
the company’s ability to perceive opportunities and threats, learn, flexibly adapt to chang-
ing conditions and seize opportunities. The aggregated maturity assessment resulting from
the obtained ratings is high (the company is agile). Aggregating the assessments of generic
features (using the computational procedures in the previous section) gives the result on
the level of:

FOMI: (45; 0.61; 0.78)

which after re-definition (using the procedure described in the previous section) can be
interpreted as the highest level of agility—resilience.

The maturity diagnosis shows that the enterprise represents the highest level of
maturity, i.e., it is a resilient organization. Such a high level of maturity is a consequence of
the actions taken, including those aimed at continuous development and improvement,
but at the same time, it encourages their continuation.

A high level of maturity does not mean that there are no gaps in the maturity features.
The assessment of each of the experts is decomposed into assessments of individual
elementary features of maturity.

The gaps should be filled using the defined decision rules in the order resulting from
the assessments of individual elementary features (Table 4, including the assessment in the
form of a fuzzy and defuzzified mean and a ranking of features).

Decision rules based on the if . . . the . . . logic introduce a set of recommended
solutions, which is a general maturity development strategy, ranging from the most needed
(recommended for the lowest-level maturity traits) to those recommended for the relatively
highest-level traits. Therefore, the recommendations are, by definition, presented from
the lowest-rated to the highest-rated maturity trait. Providing the guidelines to increase
maturity is (as cited in the previous section) one of the key features of high-quality maturity
models. Adapting this strategy to the enterprise requires the use of filters. To select the
best pathway towards agility, implementation of the set of filters is recommended. This is
an original approach developed by the authors to customize recommendations based on
detailed maturity diagnostic and individual characteristics of a company. The first is a filter
that eliminates solutions already used. Identification of the media used requires knowledge
of the company’s resources. The best source of data is the company’s employees—the
information on the available media was obtained from the expert managers interviewed.

In the examined enterprise, the filter eliminated some carriers, leaving the recom-
mended composition (Table 5).
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Table 5. Recommendation of solutions: individualized improvement strategy.

Aspect Solutions

Sharpness Innovative tools and methods of market environment analysis
and forecasting

Intelligence Knowledge management tools
Knowledge processing standards

Flexibility Innovative technologies and software

Smartness Innovative management methods
An innovative approach to resources

The diagnosed high level of maturity was confirmed by a large number of eliminated
(and therefore already implemented) solutions. After applying the first filter, it remains
to decide on the implementation of the recommended solutions. At this stage, the second
filter is used, related to the adequacy of solutions (in relation to the sector represented by
enterprises and the scope of its activities), and then the third one, related to the company’s
capabilities (financial resources, time, opportunities). The use of such a filter requires an
analysis of the current situation of the company and its confrontation with the adopted
strategic assumptions. Implementation of the filters enables the selection of solutions
that best fit the needs and requirements of the company, based on the prior diagnosis of
maturity and resource analysis. Instead of trying out various compositions of solutions, a
company gets a dedicated set of solutions.

The model developed is one of many in the organizational maturity area, yet it relates
to the aspect of agility and helps to identify the company’s resilience to disturbances of
various kinds. Implementation of the model was explained with an example of maturity
self-assessment by a selected company. Benefiting from fuzzy numbers made the ap-
proach more intuitive and enabled self-assessment, not enhanced by external supervision
or guidance.

The presented case study is illustrative and shows how to practically use the proposed
approach. It can be a reference for future users of the assessment, fulfilling an explanatory
function, explaining the next steps and how to interpret the assessment.

The methodology presented in the paper was developed in the pre-COVID period
and the disturbances of the pandemic situation only proved the importance of resilience
and the need to maintain sustainability to deal with changes of various ranges and scope.
The importance and need for resilience are even more stressed by the findings presented in
the Organizational Resilience Index 2019 [47] that show that business leaders’ confidence
in the resilience of their organizations has faltered:

• The disruptive effects of technology and changes to governments and regulations
have led to capacity having the most impact on maintaining resilience.

• In another year of political and economic uncertainty, the report shows that business
leaders are struggling to adapt to new technology.

• Businesses appear unable to predict future market changes.

Concerning the above, key findings of the 2019 report include:

• The ability of businesses to adapt to change has fallen for the first time due to market
turmoil—senior leader confidence in organizational resilience has fallen three points,
down to 75 percent.

• Technological change is both the greatest opportunity and most severe threat to
corporate adaptation—the gaps between impact and performance for innovation,
horizon scanning and adaptive capacity (aspects of resilience) are growing.

• Strong leaders are needed to adapt strategy to changing conditions—staff engage-
ment, clear direction and business performance are now valued more strongly than
innovation and political acumen as key leadership skills.



Sustainability 2021, 13, 4991 15 of 17

• Corporate attitudes to sustainability must shift to retain talent—concerns over em-
ployee turnover have risen five percent year on year, while staff engagement is one of
the lowest-ranked factors.

• Ethical accountability is encouraging a focus on supplier governance—Australia, India
and the UK’s shared commitment to regulation supported by common standards are
seeing these countries open a supply chain lead over others.

In light of the above, not only the diagnosis of organizational maturity but mostly
defining the company’s path towards resilience seem to be a valuable approach to be used
by business practitioners and an interesting cognitive challenge for academics.

The developed maturity model helps to understand in which direction the company
should go, but its main task is to coordinate efforts to distribute them evenly to achieve
specific features of maturity. Using the discussed model, the company can determine what
level of maturity it has reached, as well as identify where its weaknesses are and where
improvements should be made. Additionally, the maturity model can be used for learning
purposes and as a means of representing information about the state of the enterprise. The
maturity model will help convey the ideas and basic concepts of the maturity concept
to employees.

It is worth noting that the maturity model is a scalable model. This means that it can
be used to measure the maturity of both a single feature and the entire organization. The
overall measure of maturity includes measures of maturity for specific features (such as the
ability to process knowledge or ability to predict). At the same time, the level of maturity
of individual features may be different, even if they concern the same area or state of their
functioning. The company’s maturity model helps to identify such inconsistencies and
allows management to determine what needs to be done to improve the situation.

Compared to other maturity models, the model proposed in this study has been
expanded with a filter grid, the task of which is to eliminate the solutions used by the
company, as well as to adapt such solutions that will be acceptable to the company in terms
of adequacy and availability. The purpose of the filtering procedure is to select the best
solutions for the analyzed organization, which will allow it to fill or eliminate the gap in
the area that requires it.

The conducted research indicates the necessity to identify the development of the
enterprise in the context of its maturity, because, thanks to this, it will be able to recognize
its weak areas and, through appropriate preparation, adapt to rapidly changing economic
situations, which is particularly important in the context of current global events. The
presented model defines directions for the development of companies that want not only
to survive in a competitive environment but also take leading positions on domestic or
foreign markets. Managers of a company, thanks to the awareness of the company’s
position (maturity), and then the analysis of possible directions of improvement of the
existing state, will be able to identify the weakest functional links in the company and
choose the appropriate strategies of conduct. The aim of eliminating the existing barriers
should be the willingness to lead the company to a higher level of development, which
will ensure its long-term presence in the market.

Further research can be conducted to assess the utilitarian aspects of the model
developed and improve it. Moreover, the maturity assessment can more directly refer
to uncertainty and volatility of the market situation. Concerning the methodology of
assessment, it could be based on gray numbers instead of fuzzy numbers, as they can be
used for incomplete information. Managers or professionals not having full information
on the topic could contribute to maturity assessment without compromising the reliability
of the procedure. Another promising and utilitarian aspect of the research is the definition
of improvement guidelines and the procedure for their definition. Gray decision models
seem to be promising in this field as well.
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