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Agricultural business depends not only on financial and economic factors, but also on 

natural and climatic conditions, which necessitates continuous development, which is based on 

adaptation to unpredictable and random conditions of the internal and external environment. The 

goal is to develop a methodological approach to assessing agricultural business system flexibility, 

which will provide an opportunity to study the ability of agricultural producers of various sizes to 

adapt to unpredictable changes, taking into account the internal and external environment. On the 

basis of a comparative analysis of modern approaches to the definition of flexibility, a definition of 

the concept of “flexibility of business systems” is proposed. The method of evaluation of 

agricultural business system flexibility has been developed that includes operational, structural, and 

strategic flexibility. 

Key words: agricultural business system, flexibility, operation flexibility, structural 

flexibility, strategy flexibility. 

JEL Codes: Q01, Q12, Q14. 

 

І. Introduction 

 

In the context of uncertainty and chaotic dynamics of market conjuncture, the 

trend to a rapid scientific and technical development as well as the necessity to ensure 

innovation-oriented production, one of the key features of a business system is its 

flexibility. Highly flexible business systems are characterized by the ability to adapt 

to external impact, to form and to retain competitive advantages, to ensure efficient 

operation in the long term. The need to form the ability to adapt to negative external 

challenges as quickly as possible determines the objective need for an in-depth study 

of the range of problems related to the flexibility of agricultural business systems.  
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However, owing to the fact that the notion of “business system flexibility” is 

multi-dimensional, multi-criterial and multi-functional, a universal definition of this 

term has not been created and a generally accepted methodological approach to its 

quantitative evaluation has not been adopted.  

The goal is to develop a methodological approach to assessing agricultural 

business system flexibility, which will provide an opportunity to study the ability of 

agricultural producers of various sizes to adapt to unpredictable changes, taking into 

account the internal and external environment 

Object – agricultural business system flexibility. 

Subject – theoretical and methodological aspects of evaluation of agricultural 

business system flexibility. 

Methodology for the investigation of business system flexibility is based on 

the consistent substantiation of three components: 1) notional concept of the term 

“business system flexibility”, which reflects its definition, content, comparison with 

other features of economic systems close in meaning; 2) integral concept of flexibility 

of economic agents; 3) methodology for the quantitative evaluation of flexibility. 

According to such methodological approach, it is necessary to define the notion of 

“business system flexibility” within the framework of this research, and also to 

identify the components of the concept of business system flexibility and to develop 

the methodology for evaluating the flexibility degree taking into account its 

conceptual foundations.  

 

2. Results 

 

The procedure of terminological analysis, which consists of three stages, is the 

basis for the substantiation of the definition. At the first stage, the visualization of the 

list of words and categories that reflect the content of the investigated notion is carried 

out with the help of a cloudword. In order to do that, the most common definitions 

are analyzed and the number of the repetitions of one and the same word in all 

definitions is calculated. The results are presented visually following the principle: 

the more often a word is repeated, the bigger is its font size and the closer it is to the 

center of a cloudword. As a result, key words are selected out of all definitions; 

further terminological analysis of the notion “flexibility” is carried out in their 

context. 

At the second stage, there is identification and critical analysis of the most used 

generic notions of flexibility. Generic notion is a notion that reflects essential features 

of a class of objects which belong to the closest genus of the investigated notion 

(Kondakov, 1975, p. 519). The closest genus is a wider class of phenomena which 

comprises the investigated notion as a genus (Kondakov, 1975, p. 70). The final stage 

includes generalization of the most distinctive features of business system flexibility 

that have to be considered in the further evaluation of its degree. 
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Only one term, namely flexibility is used in the domestic and Russian 

economic literature in the context of the issues under investigation, while in English-

language sources, there are two of them – “flexibility” and “agility”. Therefore, 

cloudwords are built in the context of two languages. The term “capability” (46% of 

the investigated definitions) and “ability” (38%) are used as a generic notion in the 

overwhelming majority of Ukrainian and Russian sources (Komarynets, 2013, 

p. 116; Hrachev, 2006, p. 5; Hlaholev, 2002, p. 10; Zhukov, 2007, p. 10-111; 

Lepeiko, 2012; Shatilova, 2014, p. 83; Demkiv, 2014, p. 13). The term “adaptability” 

is used much less frequently (15%) (Lavrentieva, 2015, p. 124; Hryniova, 2013, 

p. 25) (Fig. 1). The word “capability” in this case is for the most part a Ukrainian 

translation of the Russian word “ability” (Hrachev, 2006, p. 5; Hohalev, 2002, p. 10; 

Zhukov, 2007, p. 10-11). 

 
Fig. 1. Cloudword for the definitions of the term “flexibility” (Ukrainian 

source) 

 

Among the generic notions used to define the term “agility”, the most frequent 

term in the English language literature is “ability” (64%) and much less frequent are 

“capacity” (14%) and “capability” (14%) (Fig. 2). Similarly, two generic notions 

are used in the definitions of the English term “flexibility”, namely “capacity” (50%) 

and “ability” (33%) (Fig. 3). These three terms are also translated in a general sense 

as the ability (capability) to perform certain actions. However, the substantial 

difference between the interpretations of these words is that the ability in the meaning 

of “ability” reflects the actual capabilities of the business system and the ability to 

perform specific actions. Instead, the term “capability” is associated with the 

potential of such abilities and capabilities of a business system. A distinctive feature 

of the word “capacity” is that it is associated with the quantitative component of the 

ability. In terms of context, “capacity” answers the question “how much”, while  
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“ability” and “capability” answer the question “whether a business system is able to 

perform certain actions or not”. Taking into account the peculiar features of the 

business system flexibility, the term “ability” should be used for its definition. It 

reflects the actual realized, rather than the potential ability (capability) to adapt. 

 

 
Fig. 2. Cloudword for the definitions of the term “agility” 

 

When considering the causal relationship between ability (or capability) and 

flexibility, the ability (here – the ability to adapt to certain conditions) provides 

flexibility and therefore is primary. Against this background, flexibility cannot be the 

ability. On the other hand, having certain ability, a business entity may use it not 

fully. That is, a business system may be able to adapt, but for a number of reasons it 

does not. Then it can be asserted that a business entity can be either flexible or 

inflexible. The decisive factor is not the presence of ability (capability), but how 

effectively and fully it is realized. 

 

 
 

Fig. 3. Cloudword for the definitions of the term “flexibility” (English source) 
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Flexibility can also be defined as a property or characteristic of a system 

(Kuznetsov, 2000). Property is a special, distinctive feature of an object; its essential 

feature. On the one hand, the characteristic determines if an object belongs to a 

particular class. On the other hand, it is used to specify this object and to compare it 

with other objects (Baranova, 2007). Under modern conditions of uncertainty, 

flexibility is inherent in all business systems, but its degree can vary from zero 

(inflexible enterprise). That is, business systems vary in terms of flexibility, and 

therefore it can be considered a criterion for comparing business entities. 

So, firstly, flexibility is a feature common to all business systems that unites 

them into a separate class – the “business system” class. Secondly, the quantitative 

evaluation of flexibility is a criterion for comparing business systems and 

differentiating inflexible systems, business systems with low, medium, and high 

degrees of flexibility. Then, it can be argued that flexibility is used to specify the 

status of specific business system in comparison with other business entities. 

Therefore, the generic notion of business system flexibility is the term 

“characteristic”, not the property. 

At the next stage of terminological analysis, it is necessary to identify 

peculiarities and distinctive features of flexibility that distinguish it from other 

characteristics of business systems. First of all, it should be noted that although 

flexibility is not the ability, they are related, as evidenced by absolutely all the 

definitions previously mentioned. According to the constructed cloudwords (Fig. 1–

3), the abilities to “response” (31%) or to “adapt” (23%) are most often found in the 

definitions of flexibility.  

The distinctive feature of these abilities is that the reaction is not always 

adequate and sufficient to ensure the survival and development of the system. 

Adaptation also implies the transition of a business system to the condition that is at 

least not worse than before. In addition, taking into account the current need for 

identifying potential threats in a timely manner (better before competitors), 

consideration of the ability to foresee future changes is also important (Shatilova, 

2014, p. 83; Gunasekaran, 1999). 

Changes to which the business system has to adapt relate to a particular 

environment (external, internal, competitive). Overall, external challenges require 

rapid response, but in some cases, negative changes occur within the system. This is 

especially true for complex vertically integrated structures, whose participants may 

eventually cease to meet the interests of the majority.  

Taking this into account, while defining flexibility, it is expedient to consider 

changes in the economic environment, which combines both internal and external 

influences (Kamarynets, 2013, p. 116). Since the flexibility of business entities 

concerns not only the survival but also the development, it is fundamentally important 

not only to provide a quick (as stated by (Kidd, 1994; Gunasekaran, 1999; Simpson, 

1989, p. 414; Sambamurthy, 2003), but also effective (which is not always fast) 

(Shatilova, 2014, p. 83; Simpson, 1989, p. 414) and timely adaptation. 
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When researchers talk about the reaction or adaptation to negative conditions, 

researchers mean the change of existing system parameters, including product, 

business processes (Simpson, 1989, p. 414); resources, processes, knowledge 

(Sambamurthy, 2003); resources, processes and strategies (Mathiassen, 2006); 

processes, product and abilities. However, in our opinion, the specification of the list 

of objects that are transformed during the adaptation of business systems significantly 

limits the definition of the concept of flexibility and reduces the level of its 

universality. If for some entities it is enough to change only one of these elements, 

others need a complete structural transformation. Therefore, it is better not to specify 

the object of change in determining the flexibility. 

Some definitions of flexibility provide a characteristic of the changes that a 

business system has to respond to in a timely and effective manner. New, rapid, 

unpredictable conditions or uncertainty are usually mentioned in domestic sources, 

while in English ones unexpected and unpredictable conditions are considered. As 

for the unexpectedness of changes, the ability to predict potential changes and to 

adapt to them earlier than competitors is one of the main features of flexibility. 

Therefore, ideally, business systems should expect changes.  

Uncertainty is an objective characteristic of the external and internal 

environment of a business entity, the existence of which is caused by the inability to 

obtain complete and accurate knowledge about a particular problem. Uncertain 

changes in the environment mean the impossibility of predicting their consequences, 

whereas the fact of the onset of future changes is predictable. For example, the global 

crisis of 2008-2009 was forecast in advance, while its effects at the time of 

forecasting were unknown. Therefore, while defining the flexibility, attention should 

be focused not on unpredictable (or unexpected), but on uncertain changes. 

Summarizing all above-mentioned information, it can be argued that the 

following aspects should be taken into account while defining the concept of 

“business system flexibility”:  

1) flexibility is a characteristic of business systems;  

2) the need to ensure flexibility is determined by the need to adapt to the 

changes caused by the uncertainty of the environment where the systems function; 

3) a flexible business system has the ability to forecast changes in the 

environment where it functions and to react to them effectively;  

4) flexibility is not related directly to the ability to adapt, but to the realization 

of this ability by the system;  

5) flexibility ensures the resilience of the system. Consequently, flexibility is 

a characteristic of a business system, which reflects the realization of the ability of a 

business system to predict changes in the environment where it functions and to react 

to them effectively, thus providing the system resilience. 

The flexibility of business systems in today's environment is inextricably 

linked to their resilience. At first glance, these enterprise characteristics are 

antagonistic in that they are inherently different in nature, namely the ability to  
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change rapidly, adapt to external challenges, and to stay stable for as long as possible. 

Psychological research has now argued that resilience is more related to the flexibility  

of the individual than to his or her ability to maintain a current positive state (Koole, 

2015).  

In economic science, resilience is considered in relation to the ability to cope 

with the challenges of the internal and external environment (Abeysekara, 2019). In 

particular, the issue of resilience and flexibility has been widely explored in the 

context of supply chain studies (Abeysekara, 2019; Vlajic, 2017). Jelena V. Vlajic 

defines resilience as one of the main components and driver of resilience (Vlajic, 

2017)], while V. A. Asokan, M. Yarime, and M. Esteban define resilience as a 

characteristic of resilient socio-ecological systems (Asokan, 2017).  

The causal link between flexibility and resilience is explained by the dynamic 

nature of the latter, which is emphasized. A resilient system is able to return to a 

steady state of equilibrium, which is possible only with the high flexibility of the 

system. V. A. Asokan, M. Yarime, and M. Esteban argue quite rightly that flexibility 

as a property of the socioeconomic system determines the formation of its robustness 

and ability to transform (Asokan, 2017). Only provided that both of these 

characteristics exist simultaneously, the system is resilient. 

Flexibility is a criterion for comparing business entities with each other. This 

determines the need for the quantitative measurement of this complex formalized 

characteristic of business systems. The basis for the development of the methodology 

of quantitative evaluation of the degree of flexibility is the results of the analysis of 

existing methodological approaches through the prism of features outlined in the 

definition. Conditionally quantitative methods, which are used to evaluate flexibility, 

can be divided into objective and subjective.  

Objective methods include calculation methods based on mathematical 

processing of the actual values of financial and economic indicators of the business 

system functioning. Subjective (heuristic) methods involve the use of expert 

evaluation and can be used in two directions:  

1) for quantitative measurement of qualitative indicators that are difficult or 

even impossible to evaluate quantitatively;  

2) to assess the importance of indicators that reflect the degree of flexibility. 

Obviously, the calculation methods are more accurate and more adapted to the needs 

of management. Table 1 shows the main disadvantages and promising directions of 

applying the most used methods for evaluating the flexibility of business entities, as 

well as the methods used for its analysis. 
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Table 1. Characteristics of quantitative methods for the evaluation 

of business system flexibility (Developed by authors) 
Method Peculiarities of 

application 

Drawbacks  Promising directions of 

applying 

Coefficient  Calculation of 

multiplicative 

indicators (Grachov, 

2005; Yarulina, 2005) 

1. It is difficult to interpret 

the physical content of an 

indicator  

2. It is difficult to formalize 

the interrelation between the 

flexibility and factors that 

determine it 

– 

Determination of 

partial coefficients of 

financial and economic 

condition (Komarynets, 

2009; Klebanova, 

2006) 

1. Prevent the possibility to 

evaluate the ability to adapt to 

the changes in the 

environment 

2. Sometimes coefficients are 

presented in too much detail 

or, vice versa, some of them 

are not considered 

3. Application results reflect 

only statistical component of 

a business system without 

considering a dynamic one 

Calculation of partial 

coefficients, but with 

the subsequent 

mathematic processing 

Index Normalization of 

indicators (usually 

coefficients), which 

reflect flexibility of a 

business system 

Transformation of 

actual values of 

flexibility indicators in 

non-dimensional and 

intercomparable values 

Integral estimation 

(Komarynets, 

2012; Ignatieva, 

2013, p. 131; 

Shatilova, 2010) 

Integration of 

indicators into a 

generalized synthetic 

flexibility coefficient 

Necessity to substantiate the 

methodology for calculation 

both of integral and partial 

normalized coefficients 

Calculation of integral 

flexibility coefficients 

Heuristic (Verdú-

Jover, 2006, 

с. 339–340) 

Evaluation of weight of 

individual flexibility 

indicators or their 

groups 

1. High degree of subjectivity 

2. Poor accuracy of obtained 

evaluations 

3. Difficulties with selection 

of experts 

Using complex 

formalized flexibility 

indicators for the 

evaluation 

Expert evaluation based 

on the sociometric 

survey 

– 

High probability that experts 

do not understand the content 

of the notion “business 

system flexibility” 

sufficiently 

Econometric 

(correlation, 

regression, factor 

analysis) 

1. Evaluating 

representativeness of 

sample aggregates of 

research objects  

2. Identification of 

flexibility factors 

3. Evaluating the 

impact of flexibility on 

the efficiency of a 

business system 

1. Necessity to use up-to-date 

software 

2. Usage purely for data 

analysis, and not for 

evaluating processes and 

phenomena 

1. Substantiation of a 

list of indicators that 

need to be included 

2. Identification of 

flexibility factors 

3. Evaluating the 

impact of flexibility on 

the efficiency of a 

business system 

Statistical method Descriptive statistics Analysis of the 

obtained evaluation 

results 
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The hierarchy of dynamic abilities is reflected in the types of flexibility of 

business entities, which include: operational, structural and strategic flexibility 

(Weerdt, 2009, p. 25-26). These types of flexibility are the objects of evaluation. 

Quantitative evaluation of any property of a business system is based on the 

indicators of this property. A significant number of researchers associate the degree 

of flexibility of a business entity with its financial and economic state (Klevlyn, 2003; 

Komarynets, 2013, Grantham, 2007). For example, evaluation of organizational 

flexibility by S. Komarynets comes down to the assessment of the financial state.  

Traditional indicators of business activity, financial stability, liquidity, 

profitability is used as flexibility indicators (Komarynets, 2012, p. 75). This approach 

is based on the hypothesis that a flexible enterprise will always have an acceptable 

financial state. The disadvantages of assessing flexibility with the help of indicators 

of financial state are: 1) the impossibility to identify the source of flexibility of a 

specific business system; 2) ignoring other than financial areas of the formation of 

flexibility, first of all, production and management ones; 3) incapability to assess the 

ability of business systems to predict changes in the environment. 

According to another approach, the flexibility indicators are determined in the 

process of interviewing the expert representatives of firms (i.e., based on subjective 

expert methods). The application of the expert evaluation method implies the 

following requirements: 1) a thorough check of the credibility of the results obtained 

and the consistency (concordation) of expert opinions; 2) experts should have a deep 

insight into the content of the object of evaluation; 3) minimization of the level of 

subjectivity of experts. Since it is very difficult or impossible to meet all of these 

requirements in the vast majority of cases, objective formal methods are considered 

to be more adapted to evaluating flexibility. 

Flexibility is an integrated characteristic of a business system that combines a 

number of components. Typically, such components include: 1) financial, 

production, organizational and personnel, innovation-investment, marketing 

(Khlistunova, 2015, p. 48); 2) operational, structural, strategic flexibility (Weerdt, 

2009, p. 114); 3) steady state, operational, structural, strategic flexibility, etc. 

(Volberda, 2006). Within the scope of constituents, indicators that accurately convey 

the content of each of the flexibility components are selected. The flexibility of a firm 

is often associated with the concept of “dynamic capabilities”, the system of which 

has a hierarchical structure (Grant, 1996; Winter, 2003). Structuring of the complex 

of dynamic abilities is determined by the depth of adaptive changes in business 

systems. The basic routine business processes are adapted at the zero-level and at the 

operating level. Transformations based on zero-level abilities and operational 

abilities do not involve changes in the existing organizational structure and system 

objectives. The transformations within the zero-level and operational dynamic 

abilities include reconfiguration of the resource base, change of areas of activity, 

adaptation of the organizational structure, etc. (Winter, 2003; Helfat, 2007). Changes 

in the product range and objectives of a business system are related to structural  
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abilities. Fundamental restructuring (for example, changing the strategy, the nature 

of interaction with competitors and contractors, etc.) are characteristic of enterprises 

with structural abilities. Such changes usually occur at a relatively high rate (Weerdt, 

2009, p. 109). 

V. Sherehiy, together with a team of researchers, divides approaches to 

quantification of flexibility into two groups (Sherehiy, 2007). The first group includes 

approaches that focus on the internal capabilities and capabilities of the enterprise. 

The task of the company is to identify the internal aspects (dimensions) of the 

enterprise, which are forms of flexibility. Thereafter, there is a reconfiguration and 

redirection of resources toward achieving the desired states within each flexibility 

aspect (Sherehiy, 2007). According to SLGoldman, R.N. Nagel, and K. Preiss, 

enterprise flexibility is determined by a set of dimensions that include the ability to 

1) meet consumer needs, 2) cooperate to increase competitiveness, 3) anticipate 

environmental changes, and 4) attract the necessary manpower and information 

resources (Goldman , 1995). 

Types of flexibility differ in terms of tools and methods which a business 

system uses to adapt to the changes in the environment. Operational flexibility is 

related to the ability of a business entity to adapt to external and internal challenges 

through improving the existing business processes and their adaptation to new 

conditions. Examples of such adaptation include the use of new technologies, types 

of raw materials, technical equipment, personnel development, etc. The main 

indicators of the operational flexibility are expenditures which either do not change 

(in the context of the intensification of inflation processes) or decrease during crises. 

Changes within the existing business processes usually lead to an increase in 

productivity. That is why while evaluating the degree of flexibility it is expedient to 

use not general expenditures, but the consumption of resources per one unit of 

manufactured products.  

Structural flexibility is related to structural transformations at all levels of 

business processes. These are primarily the changes in the production structure. If 

financial and economic conditions become significantly worse, business systems 

usually respond with structural changes in the product range. It is proposed to use 

indicators of structural flexibility of business systems as indicators that reflect the 

dynamics of their production structure. Flexible business systems are able to change 

the production structure in the short term while preserving the stability of the system 

functioning or increasing it.  

Strategic flexibility is related to the capability to change the strategy and the 

objectives of economic activity in line with the new economic environment in a 

timely manner. The indicators of strategic flexibility include performance indicators 

of business systems. As a result of implementing strategic flexibility, performance 

indicators may either remain practically unchanged (for example, during financial 

and economic crises), or increase (for example, in case of significant conjuncture  

 



Management Theory and Studies for Rural Business and Infrastructure Development 

eISSN 2345-0355. 2019. Vol. 41. No. 4: 444-462 

Article DOI: https://doi.org/10.15544/mts.2019.36 
 

 

transformations). The more global and large-scale the deterioration of the 

environment is, the smaller the indices of changes in the results of economic activity  

should be. Unlike business systems with a high degree of flexibility, inflexible 

systems will either experience significant deterioration in performance and have 

significant losses or become bankrupt. 

Thus, indicators of flexibility of business systems that were defined include: 

1) costs of resources per unit of manufactured products (primarily monetary and labor 

resources) (operational flexibility), 2) indicators of the structure of the product range 

(structural flexibility), 3) performance indicators – the level of profitability, profit per 

unit of resources used (strategic flexibility). 

There are two ways to evaluate the flexibility of business systems. Each of 

them involves benchmarking analysis: either comparison with the flexibility of other 

business systems or with its own flexibility in previous periods. The first way of 

evaluation involves searching for characteristics and features that provide business 

systems with the maximum flexibility, viability and adaptability. Such studies are 

particularly relevant for industries characterized by heterogeneity of the composition 

and structure of the business sector. Typically, in the economic literature a 

benchmarking analysis of the flexibility of enterprises of different size is conducted 

(Verdú-Jover, 2006; Hunter, 1993; Sak, 2004; Weerdt, 2006). Such studies 

hypothesize that business entities of different size have different ability to predict 

changes in the environment and to adapt to them. 

When preparing the sample frame for benchmarking analysis of the flexibility 

of business systems of different size one needs to substantiate the criteria by which 

large business entities are different from small ones. The determining factor for 

choosing such criteria is the area of economic activity. The size distribution of 

enterprises varies mostly depending on the number of personnel and the annual 

turnover. Agriculture is a specific branch; the area of agricultural land should be 

another classification criterion there. Comparative evaluation of the flexibility of 

business entities of various organizational legal forms is extremely important for a 

number of economic spheres. Given the popularization of the idea of horizontal and 

vertical integration, it is also relevant to confirm or, vice versa, to refute the 

hypothesis about the relatively high degree of flexibility of large integrated structures. 

Another criterion for distributing business systems is the economic sector. 

The values of indicators of operational, structural and strategic flexibility 

reflect the actual state of a business system. Instead, the investigation of flexibility 

should be based on the analysis of the timeliness, immediacy and effectiveness of 

how a business system responds to negative challenges. For this purpose, the values 

of the flexibility indicators should be compared before and after the changes in the 

environment, that is, over a certain period. The evaluation period has to meet two 

requirements. Firstly, the changes in the environment during this period need to be 

fundamental (and in the vast majority negative). Secondly, absolutely all objects of 

the sample frame need to be forced to adapt to these changes. The period chosen for  
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the investigation in the article is 2007–2012, which was the time of the global 

financial and economic crisis. The basis of the evaluation is the assertion that the 

most flexible business systems are those that are able to fully restore or even improve 

the results of their economic activity from the beginning of the negative 

environmental changes to the end of their destructive effects. It is expedient to make 

comparison with the help of indices of flexibility indicators. Such indices reflect 

relative deviations of indicators and are calculated as the ratio of the value of the 

indicator at the end of the period to its value at the beginning of the period. 

Apart from the ability to adapt to economic transformations, the flexibility of 

a business system is related to the ability to predict them. In view of this, the period 

under investigation (2007–2012) is divided into two-time intervals: from 2007 to 

2008, when the crisis was expected, and from 2009 to 2010, when business entities 

fully experienced its consequences. Taking such division into account, the 

quantitative evaluation of flexibility involves the calculation of indices for each of 

the outlined periods in the context of each individual indicator. The indices for 2007–

2008 will reflect the ability to predict negative environmental changes, while indices 

for 2009–2010 the ability to effectively react to them. 

It is important to conduct a benchmarking analysis of the variation of flexibility 

along with a benchmarking analysis of the degrees of flexibility of business systems 

that differ in certain features (in size, form of entrepreneurship, industries, etc.). For 

this purpose, it is expedient to use indicators of descriptive statistics. In particular, it 

is a mode and a median, a mean value, a mean square deviation, the coefficients of 

variation and semi-variation, quartile. 

Another task concerning the investigation of flexibility is the identification of 

factors that influence its degree and the evaluation of the impact of flexibility on the 

performance indicators of business systems. The choice of a list of factors that may 

affect the flexibility of business entities should be based on the representation of the 

research object as a system (in this case, the operation of a business system). Only in 

this way one can avoid the problem of not taking into account some factors and 

excessive detailed elaboration of others. As a result, the probability of neglecting 

potentially effective sources of increasing the flexibility of a business entity will be 

minimized. 

It is proposed to identify possible flexibility factors on the basis of methods for 

structural modeling using the IDEF0 methodology. IDEF0-models take into account 

input and output (effective) parameters of a business system, mechanisms of 

converting inputs to outputs and control systems. Fig. 4 shows an example of the 

IDEF0-model of the business process concerning the production of organic 

agricultural products. Rectangles feature functional blocks-subprocesses. One or 

more types of flexibility are formed within each block. Operational flexibility is 

usually related to the ability to change resource provision and production processes 

efficiently and in a timely manner (blocks of organic, traditional, conventional 

production). Structural flexibility is implemented within the management process by  
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deciding on the product range and resource provision for its production. Strategic 

flexibility is also formed in the management block. Indicators that represent the 

content of the arrows that are directed to the functional blocks should be considered  

as potential factors for each type of flexibility (the input arrows from the left to the 

right – “input parameters”, from the top to the bottom – managerial influences, from 

the bottom to the top – the mechanisms for implementing functions within the block). 
 

 
а) decomposition of the process of functioning of organic household 

 

 
b) decomposition of the process of managing agricultural business system 

Fig. 4. IDEF0-model of the process of producing organic agricultural products 

https://doi.org/10.15544/mts.2019.36


Methodological Approach to the Evaluation of Agricultural Business System Flexibility 

Skydan, O., Nykolyuk, O., Pyvovar, P., Martynchuk, I. 

 

 

After identifying a set of factors that can affect the flexibility it is necessary to 

conduct quantitative evaluation of the strength of relationship between them and the 

degree of flexibility. The best method for this is the correlation-regression analysis. 

It is important to take into account that links between some indicators may be 

nonlinear. Therefore, in addition to the traditional correlation coefficient and the 

construction of linear regression equations, it is expedient to calculate and analyze 

the correlation indices and to develop nonlinear regression functions. 

A similar scheme is used for the study of the impact of flexibility on the 

effectiveness of the operation of a business system. The difference will be only that 

in such an analysis, flexibility indicators (operational, structural, strategic and 

generalized) are factor variables, while quantitative evaluations of the input 

parameters of the process of operation of a business system are effective indicators. 

For example, for organic production outputs are the level of competitiveness, quality 

and quantity of manufactured products, economic, social and environmental effects 

(Fig. 4, a). 

To sum up, the methodological approach to the evaluation of the business 

system flexibility will be based on three procedures (Fig. 5). These procedures are 

determined by the objectives of quantitative measurement, which include a 

benchmarking analysis of the flexibility of different types of business systems, the 

identification of flexibility factors, the evaluation of the impact of flexibility on the 

efficiency of business entities. 
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Fig. 5. Methodological approach to the evaluation of the degree of business 

system flexibility 

 

Evaluation of flexibility is based on indicators of operational, structural and 

strategic flexibility. For the maximum objectivity of the measurement results, the 

flexibility indicators should be determined by means of quantitative rather than 

qualitative (expert) methods. Integral coefficients calculated on the basis of the 

indices of its indicators are quantitative evaluation of flexibility. It is expedient to use 

Choice of criterion for the division of business systems into 

groups (size, line of activity, level of integratedness, etc.) 

Identification of representative 

sample frame 

Choice of indicators of 

operational, structural and 

strategic flexibility 

Choice of period when the 

flexibility is manifested as fully as 

possible 
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structural and strategic 
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system 

Benchmarking analysis of the variation of 

flexibility coefficients within the groups of a 

business system 
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Objective 3. Analysis of the impact of flexibility on the efficiency of operation of business systems 
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Construction of regression models of the dependence between the degree of flexibility and its 

factors and investigation of these models 
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the methods of correlation-regression analysis in order to process the obtained results 

with the aim to assess the relationship between flexibility, factors affecting it and the 

efficiency of operation of business systems. 

 

3. Conclusions 

 

High degree of flexibility is a condition of long-term viability and sustainable 

development of business systems in a fast-changing, uncertain environment with 

chaotic nonlinear dynamics. Flexibility should be understood as the ability of a 

business system to predict changes in the environment of its operation and to 

effectively react to them. Depending on the way in which the research object adapts 

to the challenges of the environment, there are three types of flexibility, namely: 

operational, structural and strategic. Operational flexibility involves the response of 

a business system to changes in the environment by adapting the existing business 

processes without changing the nature of activities, strategies and objectives. 

Structural flexibility manifests itself as a change in the production structure, and 

strategic flexibility as a change in the strategy and objectives of the system. 

The difficulty of evaluating the degree of business system flexibility is 

explained by its high level of abstraction and low formalism. The use of quantitative 

measurement methods is as informative and objective as possible; these methods are 

based on quantifiable indicators of the activities of economic entities, and not on 

expert assessments. Quantitative evaluation of operational flexibility is based on the 

consumption of main types of resources per unit of manufactured products. Structural 

flexibility is measured using indicators of production structure, and strategic 

flexibility with the use of indicators of the efficiency of economic activity. 

The degree of flexibility should reflect how well a business system is able to 

adapt to changes in the environment. Therefore, the evaluation process should be 

based not on values of indicators of operational, structural and strategic flexibility in 

a particular period, but on their change over a certain period of time. Such a change 

should be calculated in the form of indices. The evaluation period should be the 

period during which fundamental structural changes occurred (mostly on a global 

scale). For example, the period of financial and economic crises. Business systems 

that are considered to be flexible have the following characteristics: a) the indices of 

the indicators of strategic flexibility during the crisis did not deteriorate, or even 

became better; b) the indices of structural flexibility are characterized by significant 

changes; c) the indicators of operational flexibility (expenditures indices) are 

constant (or as much as possible lower than inflation rate), or less than 1. 

There are three objectives of the evaluation of business system flexibility. 

Firstly, it is a benchmarking analysis of the flexibility of business systems that differ 

in certain ways (for example, in size, form of entrepreneurship, industries, etc.). It is 

recommended to use the integral estimation method for this analysis. Secondly, the 

goal of evaluating flexibility can be to determine the factors that affect it. And, 

thirdly, the quantitative measurement of flexibility can be done to determine how it  
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affects the operation of the system. In both latter cases, it is expedient to use the 

methodology for structural modeling IDEF0 and the correlation-regression analysis 

toolkit. 
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