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Abstract. Timely analysis and consideration of risks in project management of the implementation of an environmental management 

system in municipalities increases the efficiency of project implementation. The risks of such projects are identified in the article. It 

has been demonstrated that risk events complicate the project management process. A qualitative and quantitative analyzes of the 

impact of risks on the implementation projects of the environmental management system in municipalities have been carried out. The 

groups of risks that have the most negative impact on the implementationof projects are defined and methods of their reduction are 

offered. 

Keywords: risk, risk management, environmental management system, project management, municipality. 
 

Introduction. One of the most characteristic features of 

the development of modern society is the rapid growth of 

cities, the continuous rate of increase in the number of 

their inhabitants and the transformation of rural areas into 

urban ones. This process, in turn, leads to environmental 

degradation on the territory of municipalities due to an 

increase in production capacity of new industries and the 

aggravation of their impact on nature; the increase in the 

volume of hazardous waste generation and the number of 

vehicles, which necessitates the implementation of the 

environmental management system (EMS) in municipali-

ties. 

The implementation of environmental management in 

municipalities is being carried out through the develop-

ment and implementation of EMS projects. As a result of 

the implementation of such projects, the level of pollution 

by emissions and discharges of harmful substances is 

being reduced; there is an economy of energy and natural 

resources, and, accordingly, the funds of the organization; 

the state of the environment is improving; the "green" 

image of the organization is increasing; the relationships 

between different groups of local residents are improving. 

During the implementation of the EMS projects, there is a 

reorganization of the current structure of the local gov-

ernment, the redistribution of responsibility between dif-

ferent departments, which, in turn, can cause the occur-

rence of risky events of various kinds. 

Overview of related publications. Modern project 

management methodology considers the risk in projects 

from the point of view of different approaches and classi-

fications that are closely related to the peculiarities of the 

projects themselves. So, in the works of Druzhynin E. A. 

[4], a methodology for a risk-oriented approach to the 

management of project resources and technology devel-

opment programs has been developed. Rach V.A. [10] 

considered risk in the development processes in the mod-

ern economy as a component of the danger-risk-crisis 

triad. Danchenko O.B. [2] studied the process of integrat-

ing well-known modern approaches to risk management 

into one process that would take into account the peculiar-

ities of risk management in various methodologies. 

Gogunskyi V.D. [5] analyzed the risk management pro-

cess in labor safety projects. McNeil A. J. studied the 

issues of risk management analysis, noting that its goal is 

to identify and estimate potential threats, and then choos-

ing the appropriate method to reduce or eliminate hazards 

[14]. In the works [1, 11], the authors substantiated the 

need for continuous analysis and control of risks in order 

to prevent and reduce their impact on the implementation 

of scientific projects and portfolios of projects of science-

intensive enterprises. The study of issues of identification 

and risk assessment of investment projects is devoted to 

the works [6,7]. 

The analysis of the literature allows us to determine the 

general approaches to the interpretation of the concept of 

risk. Thus, according to the approach proposed by 

Nepomniashchii E. G. [9], the risk is the possibility of a 

certain danger, which negatively affects the results of the 

organization activities. Golubev D. I. [6] characterizes the 

risk as uncertainty related to the possibility of adverse 

situations and consequences occurring during the project 

implementation. Some authors interpret the risk as a com-

ponent of a certain type of activity, which depends on 

factors of the external and internal environment, which 

can result in non-receipt of planned results, as well as 

their successful implementation.  

EMS implementation projects in municipalities belong 

to organizational type projects with elements of commu-

nication projects. Regarding the risks of implementing 

organizational projects, Kostsyk R. S. [8] notes that they 

represent the probability of occurrence of a certain event, 

which can carry both negative and positive consequences, 

and is characterized by uncertainty, ambivalence and 

alternativeness of possible options when making organi-

zational changes. According to N. Drahomyretska [4], the 

essence of the risk for communication projects is the 

possibility of deviation from the intended goal; in the 

absence of confidence in achieving the goal; expectation 

of danger, failure as a result of choosing an alternative 

and its implementation. 

The purpose of the article is to identify risks specific 

to the EMS implementation projects, their quantitative 

and qualitative assessment, which will clearly determine 

the place of each risk in the overall system of risk factors 

and create prerequisites for the further effective applica-

tion of appropriate risk management methods and tech-

niques. 

Materials and methods. For the first time, the project 

of implementation for environmental management system 

at the Mykolaiv City Executive Committee was imple-

mented in 2000 (as part of the TACIS program for the 

implementation of environmental management stand-
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ards).During the project implementation, the EMS was 

implemented in three divisions of the Mykolayiv City 

Executive Committee.Over the next ten years, EMS was 

gradually being introduced into the activities of other 

units. In addition, in accordance with the requirements of 

the environmental management standard, the process of 

continuous improvement of the system is ensured by 

annual internal audit. In the course of the study, the doc-

umentation of the implementation of the above-mentioned 

projects, the specialized documentation of the EMS were 

analyzed, and interviews were conducted with project 

managers and employees of the units in which the EMS 

operates. Data was also used on the results of the EMS 

implementation in the activities of the city government, 

namely, environmental indicators of the state of atmos-

pheric air and surface water, the consumption of certain 

natural resources, data on the number of conflicts arising 

in land allotments for construction in green areas. 

Results and its discussion. The EMS implementation 

project in the organization according to 14001:2015 [15] 

includes the development of environmental policy; plan-

ning of activities in accordance with the adopted policy 

and goals; implementing and functioning of the EMS; 

conducting inspections and corrective actions; conducting 

a management review to ensure continuous improvement 

of the EMS. 

Environmental policy is the development and approval 

of environmental goals and objectives. When developing 

an environmental policy they based on the interests of 

stakeholders. They need to be clearly formulated and 

prioritized, taking into account all interests. This process 

is cyclical and it leads to the development of EMS. The 

planning process includes the following elements: the 

determination of environmental aspects; determination of 

relevant legal regulations and requirements to be met; 

determination of internal performance criteria; the estab-

lishment of target and planned environmental indicators, 

as well as the implementation of programs for their 

achievement. At the implementation and operation stage, 

the organization and implementation of the planned activ-

ities involving all personnel are carried out. The next 

stage should contribute to planning, controling, monitor-

ing, corrective actions, analysis and auditing in order to 

ensure that the EMS is consistent with its ongoing policy 

and support at the appropriate level. Conducting inspec-

tions and corrections allow the EMS to be able to change 

under the influence of circumstances. At the management 

review stage, the top management of the organization 

should analyze the EMS at intervals set by it in order to 

ensure the continuous improvement of the EMS, its ade-

quacy and effectiveness. 

In the course of the project implementation, the search 

is carried out for the correspondence between the key 

elements of the organization, such as structure, personnel, 

tasks, a system of solutions and incentives, culture and its 

strategy in achieving success, therefore, according to the 

nature and scope of work, such a project is of an organiza-

tional type. Such a project, especially for structurally 

complex organizations, is being developed in two stages: 

a draft design considers alternative reorganization options 

and a working draft, which is being developed in three 

stages. At the first stage, a new general structural scheme 

of the organization is formed, at the second − a new com-

position of the main units and relations between them is 

developed, at the third stage, the organizational structure 

is regulated. 

Traditionally, risk management is aimed at managing 

known and unknown risk scenarios [11]. To avoid project 

failure, the risk management methodology involves the 

use of the following processes [13]: identifying risks, 

analyzing and assessing risks, responding to the occur-

rence of a risk event, applying risk reduction techniques, 

documenting risk management processes for further ap-

plying this knowledge. Risk management related with the 

implementation of the EMS implementation projects is a 

rather complicated process, especially given the very high 

degree of uncertainty. However, risk analysis of such 

projects and their systematization can already provide 

tools for risk management. There are two types of risk 

analysis that mutually complement each other: qualitative 

and quantitative ones. Qualitative risk analysis aims to 

identify factors, areas and types of risk. Quantitative anal-

ysis makes it possible to numerically determine the size of 

individual risks and the risk of the project as a whole. [2]. 

We will conduct a preliminary qualitative analysis of 

the risks of influence on the process of managing an EMS 

implementation project in a municipality. Based on the 

specifics of implementing the EMS implementation pro-

jects and the specifics of their management, the following 

risk groups can be distinguished: management risks, risks 

related to external stakeholders, economic risks, personnel 

risks, political, internal project and other risks.  

Management risks are related to the project strategy 

mismatch, mismatch of the project team, deviations in 

information systems and internal control, management 

errors, insufficiency of financial resources, innovation, 

and problems with suppliers. Risks related to external 

stakeholders include risks caused by social tensions, lack 

of communication between stakeholders, the uncertainty 

of their goals, interests and behavior, the disinterest of the 

local community, the loss of local government reputation, 

and the risks of the contractor and the supplier. Economic 

risks are related to inflation, capital investment, the possi-

bility of yield curve risk, crediting, direct financial losses, 

taxes and economic instability. 

Personnel risks include the risk of conflict of interest, 

the risk of incompetence, the risk of lack of experience, 

the leadership risk, the risk of resistance to organizational 

changes, and the risk of loss of management support. 

Political risks are related to with the possibility of deterio-

ration of the political situation, unfavorable social and 

political changes, unpredictable legislative changes, the 

occurrence of local conflicts and changes in the manage-

ment of the local government. Internal project risks occur 

in the event of choosing the wrong project implementa-

tion technology, budget mismatch, disrupting of work 

plans, revealing of incompleteness or inaccuracy of pro-

ject documentation, errors in project documentation, in-

complete or inaccurate information about the financial 

status of project participants, changes the priorities in the 

enterprise development. Other risks include legal, envi-

ronmental, information and force majeure risks. 

The identified the risks of the EMS implementation 

project in municipalities are presented in the form of a 

cause-effect Ishikawa diagram [12] (Fig. 1.) 
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Fig.1. Ishikawa diagram "Risks of EMS implementation projects" 
 

During the life cycle of the project, there should be a 

constant re-evaluation of risks [2,7,11]. During the quali-

tative risk assessment, the priorities of the identified risks 

are determined based on the probability of their occur-

rence, their impact on the achievement of project objec-

tives in case of occurrence of these risks, and also taking 

into account a number of other factors (for example, the 

timeframe and risk tolerance that are contained in the 

project limits on cost, schedule, content and quality) 

[5,6,11]. In the presence of planned operations, the im-

plementation of which is very tied to the definition of 

time intervals and exposed to risk, the degree of im-

portance of risk increases repeatedly. 

The qualitative risk assessment is subject to clarifica-

tion at all stages of the project implementation and should 

reflect all changes related to the risks of the EMS imple-

mentation projects. Risks that may arise in the process of 

planning and implementing EMS implementation projects 

have a different possibility of occurrence, therefore, they 

can be ranked at low, medium and high levels, and the 

probability of their occurrence depends on the stage of 

project implementation. The summary of results for the 

qualitative risk assessment will be presented in the form 

of a risk identification matrix when implementing the 

EMS implementation projects in accordance with the 

project implementation stage (Table 1). 

As a result of qualitative project assessment, a quanti-

tative risk assessment can be carried out to determine the 

range of possible consequences of the risks for EMS im-

plementation projects. It is mainly concerned with deter-

mining which risk events require reaction-responses [2, 

10]. We will conduct a quantitative risk assessment using 

a statistical method. Based on statistical data on the im-

plementation of the EMS implementation projects and the 

conducting of relevant environmental audits in the Execu-

tive Committee of the Mykolaiv City Council from 2000–

2017, the information was obtained about the average 

probability of occurrence of risks and their impact (aver-

age) on project implementation. The assessment of the 

importance of risks, that is, the priority for processing is 

carried out using the probability matrix, so for the identi-

fied risks presented in the table, we construct a probability 

matrix (Table 2). 

Thus, there is a high probability that the risk groups such 

as management risks, risks related to external stakehold-

ers, personnel, political and informational risks that re-

quire further management arise in the implementation 

process of the EMS implementation projects. In the sys-

tem of risk management techniques of the organization, 

the main role belongs to the risk reduction methods. 
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Table 1. – Matrix of risk identification in the implementation of EMS implementation projects in accordance with the project 

implementation stage. 

Risk name Risk rating 

Stages of implementation of EMS implementation 

projects in organizations 
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1 2 3 4 5 6 7 

Management risks 

1. Strategy mismatch High +     

2. Project team mismatch High  + + + + 

3. Deviation in information systems and internal control High   + + + 

5. Management errors High +  + + + 

6. Insufficiency of financial resources Medium  + +   

7. Risks of innovation High  + +   

8. Investment losses High  + +   

Risks related to external stakeholders 

9. Social tension High + +  + + 

10. Lack of communication between stakeholders High + +  + + 

11. Disinterest of the local community High + +  + + 

12. Uncertainty of goals, interests, and behavior of stake-

holders 

High 
+ +  + + 

13. Loss of local government reputation High + +  + + 

14. Contractor Risks Medium  + +   

15.Supplier risks Medium  + +   

Economic risks 

16. Inflation risk Medium + + +   

17. Capital Risk  Medium + + +   

18. Yield curve risk Low  + +   

19. Credit risk Medium  + +   

20. Risk of direct financial losses Medium  + +   

21. Tax risk Low      

22.Risk of an economic instability Medium  + +   

Personnel risks 

23. Risk of conflicts of interest High + + + + + 

24. Risk of incompetence High + + + + + 

25. Risk of lack of experience High + + + + + 

26. Leadership risk High + + + + + 

27. Risk of resistance to organizational changes High + + + + + 

28. Risk of loss of support from the management High + + + + + 

Political risks 

29. Possibility of deteriorating political situation Medium + + + + + 

30. Unfavorable social and political changes High + + + + + 

31. Risk of changes in management High + + + + + 

32. Unpredictable legislative changes High + + + + + 

33. Risk of local conflicts Medium + + + + + 

Internal project risks 

34. Risk of budget mismatch High  + +    

35. Risk of choosing the wrong project implementation 

technology 

High 
+ + + + + 

36. Disrupting work plans High     + + + 

37. Incompleteness or inaccuracy of project documenta-

tion 

High 
  + + + 

38. Errors in the project documentation High   + + + 

39. Production and technical risk Low   + + + 

40. Risk of changing priorities in the enterprise develop-

ment 

Medium 
+ + + + + 

41.Incomplete or inaccurate information about the finan-

cial status of project participants 

High 
+  + +   

Other risks 

42.Legal risk Medium + + + + + 

43. Environmental risk Medium   + + + 

44. Information risk High + + + + + 

45. Force majeure risk  Medium   +   
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Table 2. – Matrix of probabilities of occurrence of risks for EMS implementation projects 

Average probability 

of occurrence 

(0,0÷1,0) 

Averaged impact on project implementation (0,0÷1,0) 

0,1 0,3 0,5 0,7 0,9 

0,8÷1,0      

0,6÷0,8   12, 21, 28, 36  1, 2, 30, 31, 34  

0,4÷0,6  13, 14, 33, 39 25, 35, 40, 42  9, 23, 24, 43 10, 11, 22, 26 

0,2÷0,4  6, 7, 15, 18, 44 8, 20, 32 29, 31, 27, 37  

0,0÷0,2 17, 20, 38 5, 16, 19, 41 3, 4, 29   

Where: 

 – high risk zone 

 – moderate risk zone 

 – low risk zone 
 

For EMS implementation projects that are part of or-

ganizational projects, the most effective risk reduction 

methods are risk distribution between project participants, 

fund reservation or self-insurance, and improving man-

agement efficiency. The risk distribution is being carried 

out in the course of preparation of the project plan and 

contract documents. For the quantitative distribution of 

risks in projects, a model based on the "decision tree" can 

be used. At the same time, each participant performs the 

planned amount of work and bears the corresponding 

share of risk in case of non-fulfillment of the project. 

Conclusions. The results of the study showed that risk 

events complicate the project management process, and 

therefore, risk management tools and their implications 

are needed. The identified risks of EMS implementation 

projects can be divided into six groups. The qualitative 

and quantitative analyzes of the impact of risks on EMS 

implementation projects have shown that such projects 

are characterized by a high probability of occurrence of 

such groups of risks as management risks; risks related to 

external stakeholders; personnel risks; political and in-

formation risks. The proposed risk management measures 

can significantly reduce the risks of EMS implementation 

projects. 
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