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In the enterprise management system, the assessment of business efficiency occupies a leading place, since the
adoption of strategically significant management decisions depends on its results. Since business efficiency is a
multidimensional phenomenon, its assessment involves the use of many indicators, which complicates management. The
integrated approach, as a modern progressive methodological apparatus, allows systematize indicators into subindexes
and to obtain a single integrated indicator of the enterprises’ business efficiency. That is why the purpose of the study is
to introduce an integrated approach to the system of enterprises’ business efficiency assessment as an important
methodological tool. For this purpose, such methods as normalization of analytical data, averages, correlation analysis,
aggregation, coefficient analysis, graphical and tabular expression of analytical data were used. In the course of the
research, 12 individual indicators were normalized, on the basis of which 3 subindexes of business efficiency of
agricultural enterprises were calculated: by results of activities, by resource efficiency, and by the scale of production.
The Agricultural Enterprises’ Business Efficiency Index was formed as the sum of the products of subindexes with
weights calculated by the criterion of the density of the relationship between them. It is determined that the main factors
influencing the efficiency of agricultural enterprises in Ukraine are sales of agricultural products, staff costs, and produced
agricultural products (goods, services).
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1. Introduction

The business efficiency of the enterprise is the most important sign of its viability. First of all,
business efficiency is the ability of the enterprise to generate income and profit even under the most
unfavourable external and internal conditions. In this case, the external conditions are those that do
not directly depend on the actions of the enterprise, in particular market demand, conditions for doing
business, the general state of society, the state of the financial and credit system, and so on. Internal
conditions are those that are formed as a result of the enterprise, in particular, added value production,
resource potential, production capacity, innovation, and so on. In this regard, the business efficiency
assessment of enterprise is a multifaceted component of management, which includes a significant
number of absolute or monetary indicators and ratios, their dynamics, and criteria.
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The problem of business efficiency assessment is complex due to its multi-vector nature.
Researchers must analyse the results of activities (income, production, profit, profitability), the
efficiency of human and physical capital, the scale of production (output and costs, investment), etc.
Therefore, there is a need for methods with which it would be possible to statistically process a
considerable number of indicators reflecting various aspects of business efficiency. We offer the
introduction of an integrated approach to assessing business efficiency. And today it is the most
progressive method.

Analysing scientific sources on the problem of a complex assessment of business efficiency,
it should be noted that recent research was conducted in several directions. Scientists of the first
direction, for example, Bogdan and Sava (2018), Dragan, Berher, and Pustovit (2018), Levkina and
Petrenko (2019), Prdic, Kuzman and Damjanovic (2019), in their works focus on the impact of the
external environment on the efficiency of the enterprise, primarily the market situation and adaptation
of marketing management. Scientists of the second direction of research of business efficiency are
engaged in methodological support of its assessment, in particular: a comparative analysis of modern
assessment methods (Cabinova et al., 2018); the introduction of non-financial indicators into the
system for analyzing the business efficiency of small and medium-sized enterprises (Dobrovic,
Lambovska, Gallo, Timkova, 2018); the use of matric methods in assessing and forecasting the
business efficiency of small and medium-sized enterprises to form the prerequisites for the formation
of their international competitiveness (Landika, Sredojevic, Jakupovic, 2018); the introduction of
integral assessment into the management system of the sustainable development (Sokil, Zhuk, Laszlo,
2018). The third approach is to study the impact of automation on business efficiency and the
introduction of IT in the system of accounting, analysis, and auditing, it is revealed in the works of
D. Kimand S. Choi (2018), Vallisova, Cerna and Hinke (2018), Rahmatullin and Guzelbaeva, (2019),
L.-H. Ma, J.-C. Hsieh and Y.-H. Chiu (2020). The fourth approach is related to the applied aspects of
business efficiency assessment, which are disclosed in the works of Mann and Bilyk (2017), Li, Liu,
Zhu and Zhang (2018), Prokopenko and Kornatowski (2018), Tambunan (2019), Gutierrez-
Fernandez and Fernandez-Torres (2020). Despite the significant amount of scientific research on
business efficiency assessment, the problem of implementing an integrated approach is insufficiently
studied. The methodological potential of the integrated approach is powerful and allows us to
combine many individual indicators in a single integrated indicator (index).

The main purpose of the article is to introduce an integrated approach to the business
efficiency assessment of enterprises.

2. Research methods

To investigation the business efficiency of enterprises, it is advisable to use methodological
support for integrated assessment. The integrated approach will allow not only to comprehensively
assess the dynamics of business efficiency of enterprises in Ukraine but also to conduct a qualitative
comparative analysis of its components. The results of the integrated assessment will identify the
main problems of business efficiency and develop ways to solve them. The main source of
calculations will be public data of official statistics, posted on the official website of the State
Statistics Service of Ukraine (2020). The article will introduce an integrated approach to assessing
the business efficiency of agricultural enterprises in Ukraine, since the agricultural sector of Ukraine
is of strategic importance and export orientation, and its contribution to GDP is growing every year,
ahead of other sectors of the economy.

To implement the integrated approach, it is necessary to make appropriate calculations of both
individual indicators (set empirically) and subindexes (include several individual indicators), formed
by main directions, as well as a complex index (integrated indicator) of business efficiency of
agricultural enterprises of Ukraine, including all subindexes. It is also important to interpret the levels
of business efficiency to determine the critical values of the integrated indicator.



Management Theory and Studies for Rural Business and Infrastructure Development
elSSN 2345-0355. 2020. Vol. 42. No. 4: 486-496
Acrticle DOI: https://doi.org/10.15544/mts.2020.50

It should be noted that the integrated assessment initially involves the normalization of
individual indicators by the formulas:

X — X
Zijr = &’ (1)
Xmax - Xmin

where X;; is the i-th value of the j-th individual indicator, which is normalized;

Xmin and Xmax are respectively, the minimum and maximum of the array of i-th values of the
j-th individual indicator;

Z;j1 is the normalized value of X;;, if an individual indicator is a stimulant (its growth indicates
an increase in the level of business efficiency of the agricultural enterprise);
Xmax - Xij ' (2)

Zi' =
jl
Xmax - Xmin

where Z;;, is the normalized value of X;;, if an individual indicator is a destimulator (its
growth indicates an increase in the level of business efficiency of the agricultural enterprise).

The set of individual indicators of business efficiency of agricultural enterprises, determined
empirically, in the integrated assessment should be divided into several common features
(components), on the basis of which subindexes are formed, usually at least two. Subindex is the
weighted average of normalized indicators, which we propose to calculate by the arithmetic mean
formula:

m
.1
j=1

where §Ci is the subindex of the i-th component of the business efficiency level of agricultural
enterprises, i = 1;n;

Z1, Zo, ..., Zj are normalized individual indicators of the business efficiency component of
agricultural enterprises, calculated by formulas (1)—(2), j = 1; m.

The integrated approach involves the construction of an index (integrated indicator) of the
business efficiency of agricultural enterprises, which is the weighted average of the subindexes
calculated by the formula (3). We propose to calculate the index (integrated indicator) of business
efficiency of agricultural enterprises (Isp ,.) according to the formula of arithmetic weighted average:

ISDAE = W1§C1 + WZSCZ + -+ Wigci, (4‘)

where w1, wa, ..., w; are weighting coefficients of the i-th subindex of the agricultural
enterprises business efficiency, with
n
dwi=1. (5)
i=1

Thus, the integrated approach is an important methodological apparatus for the business
efficiency assessment of agricultural enterprises. The most difficult to calculate the weights of
subindexes. To do this, we use the methodological approach proposed in (Biloshkurska et al., 2019;
Ponomarenko et al., 2019). The weighting factors of the business efficiency subindexes of agricultural
enterprises are based on the criteria of the density of the relationship between them. Dominant or the
most important among subindex is the sum of modules of numerical values of the pairwise correlation
coefficients between which and the rest of the subindexes is the largest. It should be noted that the
density of the stochastic relationship between statistics is expressed by the value of the pairwise
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correlation coefficient, not the direction of influence (inverse or direct), so the modules of numerical
values of pairwise correlation coefficients between subindexes are used to calculate weights. Thus,
for the first business efficiency subindex of agricultural enterprises (§Cl), the formula takes the form:

n m
=Yl [
i=1 =

where 7 ., is the pairwise correlation coefficient between subindex §C1 and other i-th
subindexes;
for subindex S, :

ey (6)

n m
Wy = erxile/z |rxixj|- (7)
i1 =
n m
W3 = Z|rxix3|/z |rxl-xj|- )
i=1 =1

for subindex S, :

3. Research results and discussion

To improve the methodological support of the integrated approach as a tool for business
efficiency assessment of agricultural enterprises, we will first identify the individual indicators and
group them by three components: results of activities, resource efficiency, and scale of production
(Table 1).

Table 1. Identification and grouping of individual indicators for business efficiency
assessment of agricultural enterprises

Indicator Method of calculation (units of measurement) _Nature oi
influence
1. Indicators for business efficiency assessment of agricultural enterprises by the results of activities
1.1. Sale of agricultural products | the ratio of sales of agricultural products to the number of .
) . . stimulant
(per 1 enterprise) agricultural enterprises (UAH)
1.2. Added value of agricultural | the ratio of the value added of agricultural production to the number .
- . - . stimulant
production (per 1 enterprise) of agricultural enterprises (UAH)
1.3. Net profit (per 1 enterprise) | the ratio of net profit to the number of agricultural enterprises imul
(UAH) stimulant
1.4. Profitability of operating the ratio of the result from operating activities to operating expenses .
s - stimulant
activity (per 1 enterprise) (%)
2. Indicators for business efficiency assessment of agricultural enterprises by resource efficiency
2.1. Labour productivity (per 1 the ratio of the volume of agricultural products (goods, services) to .
) ; . \ stimulant
enterprise) the number of employees in agricultural enterprises (UAH / person)
2.2. Capital productivity (per 1 the ratio of the volume of agricultural products (goods, services) to .
i stimulant
enterprise) the value of non-current assets
2.3. Capital-labour ratio (per 1 the ratio of the value of non-current assets to the number of .
! . . - stimulant
enterprise) employees in agricultural enterprises (UAH / person)
2.4. Material consumption of the ratio of material costs and costs of services used in production to .
. . - destimulator
products (per 1 enterprise) the volume of agricultural products (goods, services)
3. Indicators for business efficiency assessment of agricultural enterprises by the scale of production
3.1. Produced agricultural the ratio of produced agricultural products (goods, services) to the stimulant
products (per 1 enterprise) number of agricultural enterprises (UAH)
3.2. Costs of agricultural the ratio of costs of agricultural production to the number of stimulant
production (per 1 enterprise) agricultural enterprises (UAH)
3.3. Staff costs (per 1 enterprise) | ratio of staff costs to the number of agricultural enterprises (UAH) stimulant
3.4. Capital investments (per 1 the ratio of capital investment to the number of agricultural .
! X stimulant
enterprise) enterprises (UAH)

* stimulant — an indicator, the effectiveness of which in the growing dynamics; destimulator — an indicator whose
effectiveness is in declining dynamics.
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To ensure the objectivity of the assessment and to eliminate the impact of inflation on the
business efficiency of agricultural enterprises, will first be indexed all monetary inputs used to
calculate individual indicators (Table 1), taking into account the average annual inflation rate. At the
same time, the most universal macroeconomic level of inflation will be the basic GDP deflator
indices. Using the data shown in Table 1, we will calculate and discount single indicators on the basic
indices of the GDP deflator (the base year 2012), which will be included in the agricultural
enterprises’ business efficiency index, within its components for 2012-2018 (Table 2). That is, the
business efficiency assessment of agricultural enterprises is based on real indicators calculated in
2012 prices, and its objectivity is ensured by eliminating the impact of inflation.

Table 2. Individual indicators of business efficiency of agricultural enterprises of Ukraine
Indicator value by years: Extreme values

Indicator 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | min | max

1.1. Sale of agricultural
products (per 1 enterprise), | 3,159.4 | 2,869.6 | 3,561.3 | 4,274.3 | 4,224.3 | 3,496.9 | 3,474.9 | 2,869.6 | 4,274.3
thousand UAH

1.2. Added value of
agricultural production
(per 1 enterprise),
thousand UAH

1.3. Net profit (per 1
enterprise), thousand UAH

1,445.7 | 1,240.8 | 2,088.6 | 2,169.2 | 1,956.3 | 1,504.2 | 1,336.3 | 1,240.8 | 2,169.2

5205 | 266.9 | 357.6 |1,213.3 | 9483 | 5299 | 469.9 | 2669 | 12133

1.4. Profitability of
operating activity (per 1 21.7 11.3 20.6 41.7 324 22.4 18.3 11.3 41.7
enterprise), %

2.1. Labour productivity
(per 1 enterprise), 233.2 | 2609 | 361.0 | 396.2 | 3753 | 353.2 | 368.0 | 233.2 | 396.2
thousand UAH / person

2.2. Capital productivity

. 1.726 1.625 | 2.284 | 2390 | 2.127 1.876 1.825 1.625 | 2.390
(per 1 enterprise)

2.3. Capital-labour ratio
(per 1 enterprise), 135.1 160.6 158.1 165.8 176.4 188.3 | 201.7 135.1 | 201.7
thousand UAH / person

2.4. Material consumption
of products (per 1 0.582 0.641 | 0545 | 0552 | 0576 | 0.610 | 0.640 | 0.545 | 0.641
enterprise)

3.1. Produced agricultural
products (per 1 enterprise), | 3,414.5 | 3,413.2 | 4,676.6 | 4,826.4 | 4,866.4 | 3,933.9 | 3,976.9 | 3,413.2 | 4,866.4
thousand UAH

3.2. Costs of agricultural
production (per 1 2,609.7 | 2,808.0 | 3,161.5 | 3,244.0 | 3,417.4 | 2,993.1 | 3,186.6 | 2,609.7 | 3,417.4
enterprise), thousand UAH

3.3. Staff costs (per 1

enterprise), thousand UAH 4333 | 4119 | 3922 | 336.2 | 3453 | 337.1 | 364.4 | 336.2 | 4333

3.4. Capital investments
(per 1 enterprise), 373.2 336.9 309.3 351.5 526.6 | 493.2 | 440.6 309.3 526.6
thousand UAH

Source: formed and calculated according to the official websites of the State Statistics Service of Ukraine
(2020) and National Bank of Ukraine (2020).

The data presented in Table 2 show a general decline in all individual indicators of business
efficiency of agricultural enterprises by the results of activities, except +10% for sales of agricultural
products (per 1 enterprise) during 2012—-2018. In particular, the added value of agricultural production
decreased by 7.5% with a decrease in net profit by 9.7% and the profitability of operating activities
by 3.5%.
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Among the individual indicators of business efficiency of agricultural enterprises in terms of
resource efficiency, the average annual labour productivity of 1 agricultural enterprise increased the
most (+57%), and the least (+6%) capital return of 1 enterprise. This may indicate a faster growth of
the role of human capital (the number of employees decreased by 22%) compared to physical (the
value of non-current assets increased by 17%), which also indicates an increase in labour capital by
49% with increasing agricultural output (goods, services) by 23% during 2012—-2018. At the same
time, the increase in the average annual material consumption of the products of 1 enterprise was
+10%.

Comparative dynamics of individual indicators of business efficiency of agricultural
enterprises by the scale of production indicates the priority of physical capital over human capital for
the owner, as in 2012-2018 there was an increase in average annual capital investment (per 1
enterprise) by 18% while reducing staff costs by 16%. The prevailing dynamics of average annual
production costs (+22%) over the output (+16.5%) of agricultural products of 1 enterprise is the
reason for the reduction in profitability.

Thus, to business efficiency assessment of agricultural enterprises, the formalization of its
main components was carried out, as a result of which the main trends in 3 key areas were identified
— results of activities, resource efficiency, and scale of production.

To calculate the business efficiency subindexes of agricultural enterprises, we will normalize
the individual indicators listed in Table 2 using formulas (1)—(3). Based on the results of the
calculations, we will form Table 3.

Table 3. Normalized individual indicators and business efficiency subindexes of agricultural
enterprises of Ukraine

Indicator value by years:

Indicator 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

Normalized sale of agricultural products (per 1

. ) 0.206 0 0.492 1 0.964 | 0.447 | 0.431
enterprise) (Z111);

Normalized added value of agricultural production (per 1

. ) 0.221 0 0.913 1 0.771 | 0.284 | 0.103
enterprise) (Z121);

Normalized net profit (per 1 enterprise) (Z131); 0.268 0 0.096 1 0.720 | 0.278 | 0.214

Normal_lzed profitability of operating activity (per 1 0.344 0 0.306 1 0.69 | 0365 | 0230
enterprise) (Zia?).

Business efficiency subindex of agricultural enterprises

by the results of activities (EBERA) 0.260 0 0.452 1 0.788 | 0.343 | 0.245

Normalized labour productivity (per 1 enterprise) (Z211); 0 0.170 | 0.784 1 0.872 | 0.736 | 0.827
Normalized capital productivity (per 1 enterprise) (Z221); | 0.132 0 0.861 1 0.657 | 0.328 | 0.261
Normalized capital-labour ratio (per 1 enterprise) (Z231); 0 0.382 | 0.345 | 0.460 | 0.621 | 0.799 1

Normalized material consumption of products (per 1

. 0.618 0 1 0.921 | 0.680 | 0.329 | 0.014
enterprise) (Z2al).

Business efficiency subindex of agricultural enterprises

byresourceefficiency(?BERE) 0.188 | 0.138 | 0.747 | 0.845 | 0.707 | 0.548 | 0.526

Normalized produced agricultural products (per 1

. ) 0.001 0 0.869 | 0.972 1 0.358 | 0.388
enterprise) (Zs11);

Normalized costs of agricultural production (per 1

. ] 0 0.245 | 0.683 | 0.785 1 0.475 | 0.714
enterprise) (Zs21);

Normalized staff costs (per 1 enterprise) (Zzst); 1 0.780 | 0.576 0 0.093 | 0.009 | 0.290

Normalized capital investments (per 1 enterprise) (Zsst). | 0.294 | 0.127 0 0.194 1 0.846 | 0.604

Business efficiency subindex of agricultural enterprises
by the scale of production @BESP) 0.324 | 0.288 | 0.532 | 0.488 | 0.773 | 0.422 | 0.499

Source: formed and calculated according to the data given in Table 1 and formulas (1)—(3).

The data in Table 2 show the following dynamics of business efficiency subindexes of
agricultural enterprises during 2012-2018: the business efficiency subindex of agricultural
enterprises by the results of activities decreased by 6%, reaching the lowest level in 2013 and the
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highest in 2015; the business efficiency subindex of agricultural enterprises by resource efficiency
increased by 180%, reaching the lowest level in 2013 and the highest in 2015; the business efficiency
subindex of agricultural enterprises by the scale of production increased by 54%, reaching the lowest
level in 2013 and the highest in 2016.

To determine the weight coefficients of business efficiency subindexes of agricultural
enterprises use formulas (4)—(8). To do this, we first construct a correlation matrix based on the
calculated values of subindexes (Table 4).

Table 4. Correlation matrix of the business efficiency subindexes of agricultural enterprises of

Ukraine
ESDRA ESDRE ’S\SDSP
'S:A\SDRA 1
Sspri 0.8404 1
Sspsp 0.6720 0.7362 1

Source: calculated by the authors

We calculate the weighting coefficients of the business efficiency subindexes of agricultural
enterprises of Ukraine, using formulas (6)—(8), according to the data given in table 4:

n m
w1 = erxix1|/z
i=1 =1
n m
wy = Z|rxix2|/z 7| = % = 0.351, (10)
i=1 =1

. % 1.408
ws = [rewl /)
i=1 =1

~ 4497
Based on formulas (9)—(11) we will form the final equation of the Agricultural Enterprises’
Business Efficiency Index for Ukraine, where the Business Efficiency Subindex of Agricultural
Enterprises by Resource Efficiency has the greatest weight:

1.512

TXL'X]'

= 0.313. (11)

rxix]-

Isp,y = 033684, +0.3518,,,, + 0.3135,,,,. (12)

The results of calculations of the Agricultural Enterprises’ Business Efficiency Index for
Ukraine by formula (12) are illustrated in Figure 1.

1,000

-] 0,785 =—— () 755
0,581 i‘/ : \ :
/ 0,440 m—— 0,423
0,139
0,000 M L

2012 2013 2014 2015 2016 2017 2018

== Business Efficiency Subindex of Agricultural Enterprises by the Results of Activities
Business Efficiency Subindex of Agricultural Enterprises by Resource Efficiency
=fe=Business Efficiency Subindex of Agricultural Enterprises by the Scale of Production

Figure 1. Dynamics of the Agricultural Enterprises’ Business Efficiency Index for Ukraine
and its components in 2012-2018
Source: calculated by the authors according to the data given in Table 3 and formula (12).
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Interpretation of the Agricultural Enterprises’ Business Efficiency Index for Ukraine will be
carried out on the basis of critical values and the corresponding levels: I, € [0;0.25) is the level
of inefficiency business; I, €[0.25;0.5) is the low level of business efficiency,
Igg,. € [0.5;0.75) is the sufficient level of business efficiency; I, € [0.75; 1] is the high level of
business efficiency. It is also worth noting that the results obtained are representative only for the
2012-2018 range. The introduction of new data for subsequent or previous periods will lead to the
need for new calculations, which may differ from those shown in Figure 1.

The data in Figure 1 show that in 2012 the level of agricultural enterprises’ business efficiency
for Ukraine was low, and in 2013 it decreased to the level of inefficiency business. However, already
in 2014, the business efficiency of agricultural enterprises in Ukraine became average, and in 2015—
2016 it was high. The Agricultural Enterprises’ Business Efficiency Index last 2 years of analysis
consistently low. The identified trends developed primarily under the influence of agricultural
enterprises’ economic activity dynamics, as evidenced by the values of paired coefficients of
determination (R squared) between the values of the business efficiency index and the following
results of agricultural enterprises of Ukraine: sales of agricultural products, value added of
agricultural products, net profit, produced agricultural products (goods, services), costs of agricultural
products, staff costs, capital investments, material costs and costs of services used in production
(Figure 2).

0,893

0,861
0’9 0;839 0,804
08 0,630
0,7 y
- 0,6
[5)
= 05
2 04 0,322
w
03 0,130
0,2 ’
0,011
(Lé ANy
Salesof  Valueadded Net profit Produced Costs of Staff costs Capital Material
agricultural of agricultural agricultural investments  costs and
products  agricultural products production costs of
production (goods, services used
services) in

production

Figure 2. Ranking of factors influencing of the business efficiency index of agricultural
enterprises by the coefficient of determination (R?)
Source: calculated by the authors

Data in Figure 2 reveal that 3 indicators have the greatest influence on agricultural enterprises’
business efficiency. They are:

1) produced agricultural products (goods, services) as a domestic production factor;

2) staff costs as a motivational factor;

3) sales of agricultural products as a demand factor.

This conclusion can be made on the basis of ranking the R squared values. These factors
should be a priority for managers of agricultural enterprises in business planning. Of course, the
proposed methodological support of integrated assessment will be the main tool for assessing
agricultural enterprises’ business efficiency.
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4. Conclusions

Thus, in the course of the study, the main goal of the successful implementation of the
integrated approach to the assessment of agricultural enterprises’ business efficiency was realized.
This allowed to obtain the following scientific results:

Firstly, the necessity of normalization and equivalence of normalized 12 individual indicators,
grouped in 3 subindexes, calculated with the help of arithmetic mean, is substantiated: 1) the business
efficiency subindex of agricultural enterprises by the results of activities, 2) the business efficiency
subindex of agricultural enterprises by resource efficiency, 3) the business efficiency subindex of
agricultural enterprises by the scale of production.

Secondly, the Agricultural Enterprises’ Business Efficiency Index is proposed as an arithmetic
weighted average of 3 business efficiency subindexes of agricultural enterprises, the weighting factors
of which are calculated taking into account the criterion of the density of the relationship between
them.

Thirdly, it is proved that the greatest influence on the business efficiency of agricultural
enterprises of Ukraine during 2012—2018 was exerted by indicators as sales of agricultural products,
staff costs, and produced agricultural products (goods, services).

Fourthly, the developed methodological support for the integrated assessment of agricultural
enterprises’ business efficiency will be used in further research of the authors for analysis at the
intersectoral and interstate levels.
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