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 The article presents a methodological tool for analysis and evaluation of business processes of Ukrainian enter-
prises. The proposed methodology is provided for the identification of “problem” areas of certain business 
processes by calculating average weighted, integral and generic indicators of efficiency and effectiveness. It 
allows to evaluate the status of both certain business processes of enterprises and their totality, and to set the 
priorities of management actions for their improvements. The proposed methodology is examined on the exam-
ple of a specific enterprise of the construction industry. In the framework of the proposed criteria (financial-
economic, resource-production, external integration, organizational), a list of indicators, taking into account the 
specifics of the enterprise are formed. Assessment of the efficiency and effectiveness of business processes by 
the specified criteria and indicators allows one to monitor the current activity of the enterprise and evaluate the 
effectiveness of its operations at every moment of time. 
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1. Introduction 
 

 
Modern enterprises need to have deliberate and efficient management system of their activities to build sustainable advantages 
against their competitors, which can be used based on certain methodological approaches. Management system of an 
enterprise should be aimed at increasing the efficiency of the functioning, i.e., а performance and decision-making analysing 
system is required to be created. That will help to distinguish and eliminate causes of existing discrepancies, and also 
determine their possible occurrence. Process approach is an effective and relevant means of achieving competitive advantages 
as it focuses the activity of the enterprise on business processes, and orients the enterprise management system on the 
management of each business process individually and their totality in the enterprise as a whole and / or in the framework of 
certain projects that are implemented by the enterprise (Plebani et al., 2017; Trkman et al., 2015). 

 
2. Literature review  
 
The problem of implementation of business processes in enterprises is urgent for countries with different levels of economic 
development. In particular, Nam et al. (2019) developed an integrative business process implementation model and conducted 
testing with 170 Korean firms. The analysis confirmed the feasibility of implementing business processes at all stages of 
enterprise management.  



 

632

Marrella et al. (2019) in their studies proposed a model of Case Management and Notation, where the basis is a quantitative 
assessment of the distance between the model of the decision process and the full achievement of the level of stability. Antunes 
and Mourão (2011) developed a framework of sustainability based on two criteria: control, which can be mixed or 
discretionary, and responses, given planned and unplanned actions. The authors developed a set of services that integrate 
sustainability support in business process management (BPM) systems, including detection, diagnosis, recovery and 
escalation. Marrella et al. (2017) proposed SmartPM – a model and prototype of a process control system containing a set of 
methods to support the automated adaptation of knowledge-intensive processes during execution. Another proof that 
businesses processe are associated with an important management object. Abdelkafi and Täuscher (2016) proposed a business 
model of sustainable development (BMfS) aimed at creating value for different stakeholders parties and the natural 
environment. This model is based on the creation of an enhanced feedback loop between customer value, firm value, and 
value for the environment. Chapman et al. (2003) argued in their work that business processes play an important role in 
innovative service-based logistics services, based on service, transformed from a business concept of transportation into the 
service for all logistics needs of customers. Scientists from Latvia, Bikse et al. (2018), conducted a research on creation of 
innovative enterprises and introduction of business processes into their activities. They considered the implementation of 
startups and linked the concept of a startup with business incubation, which indicates the prospects for the development of 
innovative infrastructure in the country. The work of Fomina and Makolski (2017) analyzes the innovative cooperation 
between universities and high-tech enterprises in Russia. It was established that the level of innovative development of Russia 
was one of the lowest in the world and a new model of business partnership between educational institutions and high-tech 
companies was proposed, based on the introduction of effective business processes management. Burukhina et al. (2019) 
developed a modern concept of introducing business processes into the activities of construction firms, in particular the 
“MultiComfort House Student Contest” held by Sen-Goben ISOVER. Kinash et al. (2019) proposed a method of economic 
assessment of the development of tourism enterprises in Ukraine, which confirms that business processes should be 
implemented at all levels of the management system. Scientists presented a methodology for assessing the competitiveness of 
enterprises, where they proved that the introduction of new business processes in the management system is rather urgent 
(Dovgal et al., 2017; Lederer et al., 2017; Trkman et al., 2015). Ayuso et al. (2011) argued that a process approach requires 
from enterprise management to take action to adapt to change and, consequently, to improve business processes.  In other 
studies (Andrusiv & Galtsova, 2017; Kratzer et al., 2019), the authors proposed a methodical approach for assessing the level 
of innovation activity of enterprises in the construction industry, where the main focus was on implementing business 
processes at all levels of enterprise management. Cherchata (2016) emphasized the separation of economic categories of 
“performance” and “efficiency” in the process of evaluating business processes, because efficiency and effectiveness 
determine different aspects of their functioning. It is suggested to use the Balanced Scorecard (BSC) concept when designing 
a business process measurement methodology. Cherchata and Andrusiv (2018) examined the main issues related to process-
oriented enterprise management and developed a process for selecting business processes to be reengineered (BPR – business-
process reengineering) for improvement of these business processes. Process-oriented management is defined as one of the 
effective tools of enterprise management in the works of many scientists, but they have insufficiently formed the information 
and analytical basis of business process management. The purpose model of this paper develops a set of information-
analytical, methodological and practical aspects of substantiation of the stage-by-stage approach of identification and 
management of business processes in the enterprise and create a mechanism for evaluating the implementation of the process 
approach, which involves the formation of evaluation indicators of business processes of the enterprise.  

 
3. Results and discussion 
 
It is necessary to monitor and evaluate business processes condition to make an effective management. As any changes in 
conditions or results of business processes can be determined only when appropriate criteria and methods for measuring them 
are being existed. In this case, finding weak points (bottlenecks) of business processes  through specific indicators are of great 
importance. As a result, the primary task in this aspect is to create performance and efficiency indicators system of business 
processes, taking into account the specifics of an enterprise. On the basis of measurement and analysis of existing business 
processes’ performance and efficiency, actions to improve them are being developed by using the appropriate mechanisms 
and tools. Authors developed a methodology for evaluating business processes of an enterprise to identify business processes 
that require changes (Fig. 1). It is based on the idea of well-known Balanced Scorecard (BSC) by Kaplan and Norton (1992). 
The core of the methodology is as follows: performance and efficiency of business processes is determined on the basis of the 
found indicators’ values in the context of proposed criteria. In case, values of performance and efficiency of business processes 
are lower than the allowable rate according to the proposed scale, it is suggested to improve them. Calculations for evaluation 
of business processes of an enterprise are recommended to be carried out at the following stages. 
 
Stage 1. Formation of performance and efficiency indicators of business processes on the basis of BSC concept. Selection of 
performance and efficiency criteria is important in the performance and efficiency of business processes estimation. A 
criterion is a qualitative attribute, due to which the performance and/or efficiency, classification (of the research object) and 
quantitative measurement are held.  
A performance is a measure of achieving the goal as such, and an efficiency is a measure of optimizing the cost of its 
achievement, which characterizes ratio of the resulting economic effect (result) to the cost of resources that ensure 
achievement of this result.  
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Fig. 1. Methodological approach in an enterprise’s business processes estimation 
 

Source: proposed by the authors 
 
Stage 2. Performance and efficiency indicators formation in the context of BSC criteria. A criterion is a sign of a phenomenon 
that allows identification of its parameters. An Indicator is a quantitative description of the phenomenon. The point of the 
criterion reflects qualitative side of a measured feature, and the indicator shows its quantitative value.  
 
Stage 3. Determination of normalized estimates of business process efficiency (Ki). The ratio between actual and planned 
values for each indicator is calculated by Eq. (1) as follows, 
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where 
      (1) 

Ki is a relative unit ith indicator of the process; Xn is an actual value of the indicator and Yn is a planned value of the indicator. 
At the same time, planned values for each indicator are set at the beginning of a reporting period. Actual values are determined 
on the results at the end of a period. Periods of performance and efficiency evaluation depend on the specifics of a business 
process and may be monthly, quarterly, semi-annual, or annual. Properly selected evaluation period (using comparison of 
actual and planned values of indicators) allows not only to detect mismatches in the business process on time, but also to 
prevent their occurrence.  
 

A goal is an estimation of business processes performance and efficiency of enterprise  

1. Formation of business processes performance and efficiency criteria on the basis of  BSC 
 

3. Determination of normalized evaluation indicators of business process performance and efficiency  (Ki) 

6. Determination of an integral value of a particular business process performance and efficiency (GIBP) on 
the Harrington Scale  

2.1. Performance indicators formation in the con-
text of BSC criteria 

2.2. Efficiency indicators formation in the context 
of BSC criteria 

4. Determination of weighting and ranking of business processes performance and efficiency indicators by 
the Saaty’s Analytic Hierarchy Process 

5. Determination of a weighted average value of a particular business process performance and effi-
ciency (IjBSC) in the context of  BSC criteria  

8. Determination of a general indicator of the business process body performance and efficiency (IЗ)  

9. Condition diagnostics of the business process body based on  results interpretation on a selected scale: 
fair: 0,37<IC<0,63; good: 0,63<IC<0,8; very good: 0,8<IC<1 

Bad: 0,2<IC<0,37; very bad: 0<IC<0,2; critical condition: IC = 0 

Effective and  efficient business process: 
fair 0,37<GIBP<0,63; good: 0,63<GIBP<0,8; very 

good: 0,8<GIBP<1 

Ineffective and inefficient business process: 
critical condition: GIBP = 0; very bad: 0<GIBP<0,2; 

bad: 0,2<GIBP<0,37 

7. Assessment of a particular business process status based on the interpretation of results on a selected 
scale 
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Stage 4. Business processes performance and efficiency indicators weighting and ranking by the Saaty’s Analytic Hierarchy 
Process. Since certain indicators, that are a display of certain factors influence on an enterprise’s business processes condition, 
have different effects on the enterprise’s strategic goals achievement. So, they should be ranked according to the degree of 
importance. For this purpose, the Saaty’s Analytic Hierarchy Process (Kitsios & Kamariotou, 2019) is used by authors. It is 
based on paired-comparison indicators characterizing the status of certain business processes in a nine-point scale. This 
method belongs to the criteria class and takes a special place due to the fact that it allows to reduce the degree of subjectivity 
of expert scores. 
 
Stage 5. Determination of weighted average performance and efficiency indicator of a particular operational business process 
(IjBSC) within the BSC criteria. After normalized indices of the business process state have been determined (according to the 
first stage criteria) and weight coefficients of these indicators are established, we determine a weighted average indicator of 
performance and efficiency of the business process with fixed values in each proposed criterion of the BSC by a weighted 
sum of estimates method: 
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where ІjBSC is a weighted average performance and efficiency indicator of a particular operational business process within 
a framework of the BSC jth criterion; Кі is a normalised estimate ith indicator of a business-process; Wіі is a indicator’s 
weight coefficient and N is an amount of indicators. 
 
Stage 6. Determination of integral performance and effectiveness indicators of a particular operational business process (GIBP) 
on the Harrington scale. An integral indicator of operational business process performance and efficiency as a whole represents 
the sum of weighted average performance and efficiency indicators across all selected BSC criteria and it is calculated by the 
formula: 
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where GIBP is an integral indicator of operational business process performance and efficiency; ІjBSC is a weighted average 
performance and efficiency indicator of an investigated operational business process within a framework of the BSC jth 
criterion and m is an amount of BSC criteria, that are being estimated. 
 
Stage 7. Estimation of the business process status based on the results interpretation on a selected scale. Calculated by the 
formula (3), integral performance and efficiency indicators of the investigated business processes GIBP are values ranged from 
0 to 1. So they should be interpreted qualitatively to determine managerial actions on business processes. In this regard, a 
serial scale is required, as the basis for interpreting the indicators. It should be represented as a set of symbols, a relationship 
between which reflects the relationship between objects of the empirical system. Interpretation of the performance and 
efficiency level of an enterprise’s business process is proposed to make using the Harrington scale: fair: 0.37<IC<0.63; good: 
0.63<IC<0.8; very good: 0.8<IC<1; bad: 0.2<IC<0.37; very bad: 0<IC<0.2.  
 
Stage 8. Determination of a general indicator of operational business processes body performance and efficiency (IC). After 
integral performance and efficiency indicators of each investigated building company’s business-processes are determined, 
the general indicator of an enterprise’s business processes body is calculated by Eq. (4) as follows, 
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where ІC is a general indicator of business processes body performance and efficiency; GIBP is an integral indicator of 
business-processes performance and efficiency and K is an amount of investigated business-processes. 
 
Stage 9. Condition diagnostics of business process body based on results interpretation on a selected scale: 
 
After calculating a value of the general indicator of total business processes effectiveness and efficiency of an enterprise, the 
level of aggregate operational business processes condition of an enterprise is determined at the 7th stage of the Harrington 
scale. Thus, after estimating performance and efficiency indicators of business processes the level of business processes 
performance and efficiency is being identified in accordance with the given scale. Also, there are proposed actions to a certain 
business process and the company’s business processes body, depending on the degree of received quantitative score’s bias 
of a business process (processes) from certain limits on the Harrington scale. Besides, the analysis of performance and 
efficiency integral indicators change of investigated business-processes in dynamics should be conducted. It will allow to 
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formulate grounded conclusions about factors and managerial actions that affect on company’s activity and its development 
way. Approbation of the proposed methodology is carried out on the example of a building company. Information about 
planned indicators of the criteria was taken from enterprises and units’ planned actions. Implementation of the methodology 
in practical activity of a building company is realized as follows: 
 
Stages 1-6. Estimation of business processes performance and efficiency of enterprise. These stages stipulate planned values 
setting, actual values determination and significance of each indicator within business processes detection. According to this 
methodology, a list of indicators and criteria of a building company is formed. In addition, business processes related to the 
main (operational) activity of a building company is emphasised. Manufacturing, resources supply, material and technical 
resources’ storage and transport supply business-processes are highlighted with the aim to make management influence on 
them. Business processes performance and efficiency for each BSC criterion (ІjBSC) is calculated by the formula (2). Ki, is 
calculated by the formula (1). It should be noted, that a separate performance and efficiency indicators are direct, i.e. their 
value increases with an enterprise’s activity improvement. And reverse, which value decreases with an enterprise’s activity 
improvement. So it is suggested to use an improved formula to calculate normalised estimate indicator Ki for specific 
indicators: For indicators whose decrease leads to better results: 
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n

X
K

Y
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(5) 

where Кі is a normalised estimate ith indicator of the process; Xn is an actual value of the indicator; Yn is a planned value of 
the indicator. For indicators whose decrease leads to worse results: 
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For indicators whose increase leads to better results: 
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For indicators whose increase leads to worse results: 
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According to Kendall's Concordance Coefficient (0.81), the degree of certainty of conducted expertise for each aspect of the 
BSC indicators’ system was confirmed. The received data are in Table 1 to Table 5. Integral performance and efficiency 
indicator of operational business processes of a building enterprise under each BSC criterion is calculated. 
 

Table 1 
Determination of performance and efficiency indicators of manufacturing business-processes execution of a building company (M) 

The Performance and 
Efficiency Indicators 

Denomination 

Actual 
Indicator’S 

Value 

Planned 
Indicator’S 

Value 

Calculation Formula of 
Relative Unit Indicator  

Кі 

Value  
Кі 

Indicator’s 
Weight 

Coefficient, 
wi 

Note (change 
dynamics 

characteristic) 

1. Financial-Economic Criterion (Cfe) 
Specific weight of products 
sold cost in the total amount of 
expenses, % (M1) 

88,1 91 
CM1 = 

1-(Actual/Planed) 
0.032 0,17 

Actual < 
Planned→ 

«good» 
Operational activity profit 
growth rate,% to the previous 
period (M2) 

5,4 6,5 
CM2= 

Actual/Planed 
0,83 0,07 

Actual < 
Planned→ «bad» 

Main activity profitability, % 
(M3) 

5,6 6 CM3= Actual/Planed 0,93 0,06 
Actual < 

Planned→ «bad» 
ІMfe=∑(Кі*wi) = 0,12 

2. Manufacturing (Resource) Criterion (Cmr) 
Work-in-process percentage, 
% (M4) 0,7 5 

CM4= 
1-(Actual/Planed) 

0,86 0,06 
Actual < 

Planned→ 
«good» 

The production process 
automation level, % (M5) 42 40 

CM5= 
1-(Planed/Actual) 

0,05 0,06 
Actual  > 

Planned→ 
«good» 

The fixed assets depreciation 
level, % (M6) 17,9 46,5 

CM6 = 

1-(Actual/Planed) 
0,61 0,15 

Actual < 
Planned→ 

«good» 
Resource productivity (M7) 0,13 0,58 CM7= Actual/Planed 0,22 0,04 

Actual < 
Planned→ «bad» 

Capital productivity (M8) 
9,7 3,9 

CM8= 
1-(Planed/Actual) 

0,6 0,03 
Actual  > 

Planned→ 
«good» 
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Table 1 
Determination of performance and efficiency indicators of manufacturing business-processes execution of a building company (M) (Cont.) 

The Performance and 
Efficiency Indicators 

Denomination 

Actual 
Indicator’S 

Value 

Planned 
Indicator’S 

Value 

Calculation Formula of 
Relative Unit Indicator  

Кі 

Value  
Кі 

Indicator’s 
Weight 

Coefficient, 
wi 

Note (change 
dynamics 

characteristic) 

ІMmr=∑(Кі*wi) = 0,17 
3. External Integration Criterion (Cei) 

Revenue growth rate (% to the 
previous period) (M9) 7,5 5,8 

 
CM9= 

1-(Planed/Actual) 

 
0,23 

 
0,08 

Actual  > 
Planned→ 

«good» 
Ratio of new to constant 
subcontractors number over 
the analysed time period, % 
(M10) 

23 12 CM10=Planned/Actual 0,52 0,08 
Actual > 

Planned→ «bad» 

ІMei=∑(Кі*wi) = 0,06 
4. Organizational Criterion (Co) 

Funding security (thousands of  
UAH) (M11) 

1500,6 2500 CM11= Actual/Planed 0,6 0,02 
Actual < 

Planned→ «bad» 
Specific weight of orders 
executed in time, in the total 
number of orders, % (M12) 

90 95 CM12= Actual/Planed 0,95 0,02 
Actual < 

Planned→ «bad» 

Quality of construction works 
execution (M13) 

27 10 CM13=Actual/Planned 0,37 0,09 
Actual > 

Planned→ «bad» 
Labour productivity of 
manufacturing personnel), 
thousands oh UAH/person 
(M14)  

3690,6 4500 CM14= Actual/Planed 0,82 0,03 
Actual < 

Planned→ «bad» 

Manufacturing personnel 
profitability, % (M15) 

3,2 4 CM15= Actual/Planed 0,80 0,06 
Actual < 

Planned→ «bad» 
ІMo=∑(Кі*wi) = 0,14 

GIMBP = ІCfe+ ІMmr+ ІMei+ІMo =0,12+0,17+0,06+0,14 = 0,49 
Source: calculated by the authors 

 
Table 2 
Determination of performance and efficiency indicators of resources supply business-processes execution of a building 
production (RS) 

The Performance and Efficiency 
Indicators Denomination 

Actual 
Indicator’S 

Value 

Planned 
Indicator’S 

Value 

Calculation Formula of 
Relative Unit Indicator  

Кі 

Value  
Кі 

Indicator’s 
Weight 

Coefficient, wi 

Note (change 
dynamics 

characteristic) 
1. Financial-Economic Criterion (Cfe) 

Specific weight of overdue accounts 
payable to suppliers in the accounts 
payable total amount, % (RS1) 

1,7 2 
RS1= 

1-(Actual/Planed) 
0,15 0,12 

Actual < Planned→ 
«good» 

Specific weight of material costs in 
the cost value, % (RS2) 

86 88 
RS2= 

1-(Actual/Planed) 
0,02 0,17 

Actual < Planned→ 
«good» 

The ratio of production growth rates 
and material costs, % (RS3) 

55 110 РЗ3=Actual/Planed 0,5 0,18 
Actual < Planned→ 

«bad» 
ІRSfe=∑(Кі*wi) = 0,11 

2. Manufacturing (Resource) Criterion (Cmr) 
Smooth Supply Ratio, % (RS4) 43 100 RS4=Actual/Planed 0,43 0,18 

Actual < Planned→ 
«bad» 

ІRSmr=∑(Кі*wi) = 0,08 
3. External Integration Criterion (Cei) 

Specific weight of claims regarding 
the supplied resources  quality in 
the total number of purchases, % 
(RS5) 

19 5 RS5=Planed/Actual 0,26 0,08 
Actual > Planned→ 

«bad» 

Factory materials and constructions 
percentage in the total amount of 
material and technical resources % 
(RS6)  

15 25 
RS6= 

Actual/Planed 
0,6 0,04 

Actual < Planned→ 
«bad» 

Specific weight of contracts for 
resources procurement executed 
without dereliction of obligations in 
the total number of contracts, % 
(RS7) 

37 100 RS7=Actual/Planed 0,37 0,03 
Actual < Planned→ 

«bad» 

Supply Relationships Constancy 
Ratio (RS8) 

0,15 0,9 
RS8= 

Actual/Planed 
0,17 0,06 

Actual < Planned→ 
«bad» 

ІRSei=∑(Кі*wi) = 0,06 
4. Organizational Criterion (Co) 

Procurement plan execution 
percentage, % (RS9) 

63 100 RS7=Actual/Planed 0,63 0,08 
Actual < Planned→ 

«bad» 
Specific weight of supplies that met 
a schedule, % (RS10) 

39 100 RS7=Actual/Planed 0,39 0,06 
Actual < Planned→ 

«bad» 
ІRSo=∑(Кі*wi) = 0,07 

GIRS = ІRSfe+ ІRSmr+ ІRSei+ІRSo =0,11+0,08+0,06+0,07 = 0,32 
Source: calculated by the authors 



A. Cherchata et al. / Management Science Letters 10 (2020) 637

Table 3 
Determination of performance and efficiency indicators of material and technical resources storage business processes 
execution of a building production (SR) 

The Performance and Efficiency 
Indicators Denomination 

Actual 
Indicator’S 

Value 

Planned 
Indicator’S 

Value 

Calculation Formula of 
Relative Unit Indicator  

Кі 

Value  
Кі 

Indicator’s 
Weight 

Coefficient, 
wi 

Note (change 
dynamics 

characteristic) 

1. Financial-Economic Criterion (Cfe) 
Specific weight of resources in 
current assets (SR1) 0,39 0,1 

SR1= 
Planed/Actual 

0,26 
0,21 

Actual > 
Planned→ 

«bad» 
Specific weight of store keeping 
costs in the total amount of 
expenses (SR2)  

0,35 0,05 
SR2= 

Planed/Actual 
0,14 0,14 

Actual > 
Planned→ 

«bad» 
Current Ratio (SR3) 

1,73 1,5 
RS3= 

1-(Planed/Actual) 
0,13 0,09 

Actual  > 
Planned→ 

«good» 
Inventory Turnover Ratio (SR4) 

12,1 8,9 
RS4= 

1-(Planed/Actual) 
0,26 0,12 

Actual  > 
Planned→ 

«good» 
Inventories profitability (SR5) 

0,85 1 RS5=Actual/Planed 0,85 0,10 
Actual < 

Planned→ 
«bad» 

ІRSfe=∑(Кі*wi) = 0,2 
2. Manufacturing (Resource) Criterion (Cmr) 

Material integrity during 
warehousing, % (SR6) 4 5 

 
SR6= 

1-(Actual/Planed) 

 
0,2 

0,09 

 
Actual < 

Planned→ 
«good» 

Storage space loading level (SR7) 
85 100 SR7=Actual/Planed 0,85 0,12 

Actual < 
Planned→ 

«bad» 
ІSRmr=∑(Кі*wi) = 0,12 

3. External Integration Criterion (Cei) 
Stock maintenance costs of rent 
warehouses (SR8) 1000 700 

 
SR8= 

Planed/Actual 
0,7 0,06 

 
Actual > 

Planned→ 
«bad» 

ІSRei=∑(Кі*wi) = 0,04 
4. Organizational Criterion (Co) 

Warehouse Operation 
Irregularity Ratio (SR9) 

 
0,85 

 
1 

SR9=Actual/Planed 0,85 0,05 
Actual < 

Planned→ 
«bad» 

ІSRo=∑(Кі*wi) = 0,043 
GISR = ІSRfe+ ІSRmr+ ІSRei+ІSRo =0,2+0,12+0,04+0,043 = 0,4 

Source: calculated by the authors  
 
Stages 7-9. Diagnostics of the business process and business process body status based on the interpretation results on a 
selected scale. Generalised calculations are in Table 1 to Table 4. The influence of performance and efficiency partial 
indicators on the integral score is given in Table 5, in order to identify the bottlenecks of the investigated business processes. 
 
Table 4 
Determination of performance and efficiency indicators of transport supply business processes execution of a building 
production (TS) 

The Performance and 
Efficiency Indicators 

Denomination 

Actual 
Indicator’S 

Value 

Planned 
Indicator’S 

Value 

Calculation Formula of 
Relative Unit Indicator  

Кі 

Value  
Кі 

Indicator’s 
Weight 

Coefficient, 
wi 

Note (change 
dynamics 

characteristic) 

1. Financial-Economic Criterion (Cfe) 
Specific weight of 
transportation costs in the total 
amount of expenses (TS1) 

0,04 0,05 
TS1= 

1-(Actual/Planed) 
0,2 0,21 

Actual < Planned→ 
«good» 

ІTSfe=∑(Кі*wi) = 0,04 
2. Manufacturing (Resource) Criterion (Cmr) 

Maintenance costs level of own 
vehicles in the revenue, % (TS2) 

1,7 2 
TS2= 

1-(Actual/Planed) 
0,15 0,13 

Actual < Planned→ 
«good» 

Profitability of transfer 
operations by own vehicles 
(TS3) 

0,55 0,7 TS3=Actual/Planed 0,79 0,11 
Actual < Planned→ 

«bad» 

Own Vehicles Employment 
Ratio (TS4) 

0,85 1 TS4=Actual/Planed 0,85 0,16 
Actual < Planned→ 

«bad» 
Material integrity during 
transporting (SR5) 

0,02 0,05 
TS5= 

1-(Actual/Planed) 
0,4 0,20 

Actual < Planned→ 
«good» 

ІTSmr=∑(Кі*wi) = 0,33 
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Table 4 
Determination of performance and efficiency indicators of transport supply business processes execution of a building 
production (TS) (Cont.) 

The Performance and 
Efficiency Indicators 

Denomination 

Actual 
Indicator’S 

Value 

Planned 
Indicator’S 

Value 

Calculation Formula of 
Relative Unit Indicator  

Кі 

Value  
Кі 

Indicator’s 
Weight 

Coefficient, 
wi 

Note (change 
dynamics 

characteristic) 

3. External Integration Criterion (Cei) 
Specific weight of constant 
companions (transport 
companies), % (TS6)  

71 100 
TS6= 

Actual/Planed 
0,71 0,09 

Actual < Planned→ 
«bad» 

Profitability of outsourcing 
transfer operations (TS7) 

17 20 TS7=Actual/Planed 0,85 0,06 
Actual < Planned→ 

«bad» 
ІTSei=∑(Кі*wi) = 0,11 

4. Organizational Criterion (Co) 
Specific weight of route 
schedules fulfilment,% (TS8)  

65 100 TS8=Actual/Planed 0,65 0,05 
Actual < Planned→ 

«bad» 
ІTSo=∑(Кі*wi) = 0,03 

GITS = ІTSfe+ ІTSmr+ ІTSei+ІTSo =0,04+0,33+0,11+0,03 = 0,51 
Source: calculated by the authors  

 
 

Table 5 
Estimated indicators matrix of operational business processes’ performance and efficiency of a building company 

 Criteria   
 
 
Business 

Financial-
Economic 

(fe) 

Manufacturing 
(Resource) 
(mr) 

External 
Integration 
(ei) 

Organizational 
(o) 

Integral Score of 
Business 

Processes’ 
Performance and 
Efficiency (GIBP) 

Rank 

Manufacturing (M) 
ІM-fe 

 
0,12 

ІM-mr 

 

0,17 

ІM-ei 

 
0,06 

ІM-o 
 

0,14 
0,49 ІІІ 

Resources supply of 
building production 
(RS) 

ІRS-fe 
 
 

0,11 

ІRS-mr 

 
 

0,08 

ІRS-ei 

 
 

0,06 

ІRS-o 

 
 

0,07 

0,32 І 

Storage of material 
and technical 
resources (SR) 

ІSR-fe 

 
 

0,2 

ІSR-mr 
 
 

0,12 

ІSR-ei 

 
 

0,04 

ІSR-o 

 
 

0,043 

0,4 
ІІ 
 

Transport supply 
(TS) 

ІTS-fe 

 
0,04 

ІTS-mr 

 
0,33 

ІTS-ei 

 
0,11 

ІTS-o 
 

0,03 
0,51 ІV 

General indicator of operational business processes (Ig) ІG =0,43   
Source: calculated by the authors 
 
Thus, an indicators’ certain groups impact on each BSC criterion was estimated and an integral assessment of effectiveness 
and efficiency of the investigated business processes was performed.  Calculations have shown that the operational business 
processes majority of the investigated building company are performed at average level of performance and efficiency. 
However, the resources supply business process of construction process has low performance and efficiency level and needs 
to be improved. The obtained value of general indicator of performance and efficiency of operational business processes body 
of the construction company shows average performance and efficiency level. The body functions efficiently, but it is 
necessary to develop compensate measures. The priority of improving operational business processes and the priority of 
managerial actions on improving certain indicators within each criterion are determined by ranking. The first rank (I) is 
assigned to a business process with the minimum value of performance and efficiency integral indicator. The highest rank 
(IV) is assigned to business process with the maximum value of this indicator. Among investigated operational business 
processes, the business process of resources supply (RS) has the least value of performance and efficiency integral indicator. 
Therefore, it is assigned a rank I, i.e. its condition is the worst.  
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4. Conclusion 
 
The process-oriented management of enterprises is based on business processes. The process approach includes not only the 
description of business as an interrelated business processes network, but also continuous monitoring, management and im-
provement of business processes. In essence, enterprise management is a detection of external and internal events influencing 
on business processes parameters and a purposeful regulation of these parameters to achieve the desire goals. Correspondingly, 
company’s performance indicators are estimated criteria of the managerial influence effect on business processes. Correct 
identification and rational organization, timely research and evaluation of business processes allow to identify problem areas 
and make effective managerial decisions. In this regard, the methodology that allows to analyse and evaluate an enterprise’s 
business processes performance is proposed by the authors. Calculation of performance and efficiency of individual business 
processes and its body allows to receive and aggregate the data on the goals achieving level of both individual business 
processes and synergistic goals of the business processes body. Information on business process performance and efficiency 
execution is the basis for managerial decision-making. In addition, it is used for operational control of business processes, 
analysis and improvement of an enterprise's activity. 

 
References 

 
Abdelkafi, N., & Täuscher, K. (2016). Business models for sustainability from a system dynamics perspective. Organization 

and Environment, 29(1), 74-96.  
Andrusiv, U., Galtsova,  O. (2017). Evaluation of innovation activity of construction enterprises. Scientific bulletin of 

Polissia, 3(11), Р.1, 204- 215.  
Antunes, P., & Mourão, H. (2011). Resilient business process management: Framework and services. Expert Systems with 

Applications, 38(2), 1241-1254.  
Ayuso, S., Rodríguez, M. Á., García-Castro, R., & Ariño, M. Á. (2011). Does stakeholder engagement promote sustainable 

innovation orientation? Industrial Management and Data Systems, 111(9), 1399-1417.  
Bikse, V., Lusena - Ezera, I., & Rivza, B. (2018). Innovative start-ups: Challenges and development opportunities in 

latvia. International Journal of Innovation Science, 10(2), 261-273.  
Burukhina, O. S., Serbin, S. A., Vartanyan, S. V., & Maltceva, I. N. (2019). Modern tendencies in design of public spaces in 

term of sustainable development. Paper presented at the IOP Conference Series: Materials Science and Engineering, 
481(1)  

Chapman, R. L., Soosay, C., & Kandampully, J. (2003). Innovation in logistic services and the new business model: A 
conceptual framework. International Journal of Physical Distribution and Logistics Management, 33(7), 630-650.  

Cherchata, A. (2016). Formation of Indicators of Resultativity and Effectiveness of Business Processes on the Basis of the 
Balanced Scorecard (BSC) Concept. Scientific Bulletin of Ivano-Frankivsk National Technical University of Oil and Gas 
(Series: Economics and Management in the Oil and Gas Industry), 2(14), 137-143. 

Cherchata, A., Andrusiv, U., (2018). Reengineering of business-processes of enterprise as an instrument of their improvement 
and development. Problems of modern science: Collection of scientific articles, 59 – 63. 

Dovgal, O. V., Kravchenko, M. V., Demchuk, N. I., Odnoshevnaya, O. A., Novikov, O. Y., Andrusiv, U. Y., & Popadynets, 
I. R. (2017). Methods of competitiveness assessment of agricultural enterprise in eastern europe. Regional Science 
Inquiry, 9(2), 231-242. 

Fomina, I. G., & Makolski, M. S. (2017). Strategic partnership of universities and high-tech enterprises by the example of the 
innovative project "RFID systems (RFID) identification of vehicles". Paper presented at the Proceedings of the 2017 IEEE 
Russia Section Young Researchers in Electrical and Electronic Engineering Conference, ElConRus 2017, 1332-1336.  

Kaplan, R. S., Norton, D. P.,(1992). The Balanced Scorecard – Measures then drive Performance. Harvard Business Review, 
70(1), 71-79. 

Kinash, I. P., Arkhypova, L. M., Polyanska, A. S., Dzoba, O. G., Andrusiv, U. Y., & Iuras, I. I. (2019). Economic evaluation 
of tourism infrastructure development in ukraine. Paper presented at the IOP Conference Series: Materials Science and 
Engineering, , 477(1)  

Kitsios, F., & Kamariotou, M. (2019). Business strategy modelling based on enterprise architecture: A state of the art 
review. Business Process Management Journal, 25(4), 606-624.  

Kratzer, S., Lohmann, P., Roeglinger, M., Rupprecht, L., & zur Muehlen, M. (2019). The role of the chief process officer in 
organizations. Business Process Management Journal, 25(4), 688-706.  

Lederer, M., Kurz, M., & Lazarov, P. (2017). Making strategy work: A comprehensive analysis of methods for aligning 
strategy and business processes. International Journal of Business Performance Management, 18(3), 274-292.  

Marrella, A., Mecella, M., & Sardina, S. (2017). Intelligent process adaptation in the SmartPM system. ACM Transactions on 
Intelligent Systems and Technology, 8(2).  

Marrella, A., Mecella, M., Pernici, B., & Plebani, P. (2019). A design-time data-centric maturity model for assessing resilience 
in multi-party business processes. Information Systems, 86, 62-78.  

Nam, D., Lee, J., & Lee, H. (2019). Business analytics adoption process: An innovation diffusion perspective. International 
Journal of Information Management, 49, 411-423.  

Plebani, P., Marrella, A., Mecella, M., Mizmizi, M., & Pernici, B. (2017). Multi-party business process resilience by-design: 
A data-centric perspective doi:10.1007/978-3-319-59536-8_8 



 

640

Trkman, P., Mertens, W., Viaene, S., & Gemmel, P. (2015). From business process management to customer process 
management. Business Process Management Journal, 21(2), 250-266.  

 
 
 

             

 

 
© 2020 by the authors; licensee Growing Science, Canada. This is an open access article 
distributed under the terms and conditions of the Creative Commons Attribution (CC-
BY) license (http://creativecommons.org/licenses/by/4.0/). 

 


