
1. Introduction
Risk management in construction is carried 

out through the preparation and implementa-
tion of measures aimed at reducing the risk of 
making false decisions and reducing possible 
negative consequences of undesirable deve-
lopment based on the results of the decision-
-making process. To ensure sustainability and 
competitiveness of construction enterprises, 
operating in a dynamic market economy and 
anticipation of risks of industrial and commer-
cial activities, there is a need to develop and im-
plement an effective organizational and econo-
mic risk management system in construction.

 Efficient operation in construction depends 
on the ability to assess the situation, prepare 
and implement a range of measures to redu-
ce and prevent the occurrence of risks. In this 
connection, most typical for the construction 
industry are the following risks: violation of 
the building process, disposal of fixed assets, 
reduction of qualitative indicators; risk of chan-
ging currency rates and prices, inflation and 
competition.

2. Literature review
General concepts of risk and uncertainty are 

considered in the works of foreign economists, 
e.g. Bernard, Pelley, Haley (2003). Additional-
ly, scientists Gerasimova and Avdeyeva (2015) 
analyse in their work the issues of classification 
and the prospect of formation of an effective 
risk management system. Ratushniak outlines 
in his research work the methods of manage-
ment based on qualitative and quantitative risk 
assessment of innovative energy-saving pro-
jects in construction (2010). In his writings, 
Kloman notes that the new step of risk research 
is “comprehensive, strategic, holistic or enter-
prise risk management”, because it is based on 
the idea „to consider risks holistically rather 
than separately as [it] was previously [done]” 
(Kloman, 2000).

The authors (Mishra, Kumar, Joshi & D’so-
uza, 2018) have conducted a thorough study 
of the problems of financial risks in the imple-
mentation of energy efficient projects. Within 
this framework, the authors have investigated 
a possibility of attracting additional financial 
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resources for the implementation of energy 
saving measures through the issuance of mu-
nicipal bonds and compensatory financing ba-
sed on deferred tax payments (Tax Increment 
Financing-TIF).

The study of local borrowing practices in 
Ukraine has shown the fragmentation of the 
existing system. However, by providing ap-
propriate regulatory framework and conside-
ring the experience of other countries, the de-
velopment of the local borrowing market can 
be a source of financial resources for the imple-
mentation of energy saving projects.

According to the results of the study of the 
financial countervailing technology – Tax Incre-
ment Financing (TIF), the authors (Tkachenko, 
Klymchuk, Ivakhnenko, Ploska, 2018) have 
provided suggestions for the formation of an 
investment mechanism for enterprises – insti-
tutional participants of the construction energy 
cluster, the structure of which was extracted by 
levers, tools, methods of financing energy sa-
ving measures; additionally, the focal point of 
the construction energy cluster has been iden-
tified and the participants in this integration 
formation have been suggested. 

Chernyshev (2018) analyzed the modern 
practice of urban constructive innovations, 
which is based on the principles of biosphere 
compatibility. The authors analyze the project 
solution of providing organizational and tech-
nological reliability of construction from the 
point of view of the possibility of realizing the 
functions of a biosphere compatible city and 
introducing innovative constructive, architec-
tural and planning solutions. In relation to the 
construction project, the formalization of the 
methodology for calculating the indicators of 
the biosphere compatibility of cities and set-
tlements, the quantitative indicators of the 
implementation of the functions of the city are 
determined. The obtained results of numerical 
analysis of the realization of city functions can 
predict the development of urban areas, assess 
the comfort and safety of the urban environ-
ment from the standpoint of biosphere com-
patibility of construction objects in order to 
harmonize the characteristics of the life cycle 
of these projects with the characteristics of the 
microenvironment of their implementation. 
The basis of such tools is: multifactorial, mul-
ticomponent modeling and multicriterial se-
lection of alternatives for building construction 
projects, provided that the level of biosphere 
compatibility is used as the leading analytical 
coordinate of such simulation. These models, 
implemented in the format of modern con-
struction, will serve as a basis for organizatio-

nal, technological and environmental expertise 
of projects.

In modern conditions, what is relevant are 
the studies investigating the implementation 
of a comprehensive approach to the prevention 
of risks in construction because it is presented 
only fragmentarily. Effective risk management 
practices in the construction sector of our co-
untry’s economy are also insufficiently investi-
gated. The need to explore and resolve issues 
related to the formation of the risk manage-
ment system in construction determined the 
direction and structure of scientific research.

3. Methodology
On the basis of the methodology of the sys-

tem approach, risk management system refe-
rences have been proposed in construction. 
The functional structuring of risk management 
in construction has been developed based on 
the principles of hieratical, integration, forma-
lization, comprehensiveness and optimality. 
The study used the existing risk management 
techniques in construction, which made it pos-
sible to identify the conditions which were 
most adaptable to the market. To increase the 
efficiency reserve of risk management, the au-
thors have proposed formalized and functional 
structuring of risks in construction with the 
possibility of its realization at the executive and 
coordination levels of management.

4. Results and Discussion
In the modern economic environment, con-

struction companies use different methods of 
reducing risk levels that have a negative impact 
on the process of project implementation. In 
practice, four types of risk management me-
thods are used (Gerasimova & Avdeyeva, 2015).  
(fig. 1): risk avoidance, localization, dissipation 
and risk compensation. 

The methods of risk avoidance are most 
common in business practices, used by entre-
preneurs who want to be confident in their ac-
tions.

Such managers reject the services of un-
reliable partners and work only with verified 
contractors – consumers and suppliers; they 
do not try to expand their range of partners. In 
construction, a list of such methods may be the 
following:
– refusal to conclude a contract; 
– exclusion of risky situations during project 
realization;
– refusal of services from unknown or doubtful 
suppliers, which allows for reducing the risk.
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The methods of risk localization are used 
in the cases where it is possible to clearly iden-
tify the sources of risk. By selecting the most 
economically dangerous stages, businesses or 
process activities, one can make it controllable, 
and thus reduce the final risk level for a con-
struction company. The example of the localiza-
tion method in the implementation of construc-
tion projects can serve as fencing the area of 
conducting particularly dangerous works, the 
construction of individual workshops and buil-
dings for work with special equipment, capable 
of damaging valuable property, etc. Localiza-
tion can also be carried out through preventive 
measures.

The methods of risk dissipation are more 
adaptive management tools and involve the 
allocation of overall risk by combining (with 
varying degrees of integration) with other 
stakeholders interested in the success of a 
joint business. A construction company has 
the opportunity to reduce the level of its own 
risks, attracting other enterprises as partners 
in solving common problems. Relying on gene-
ral integration methods, we can allocate three 
main types of integration in order to reduce the 
risk:
- vertical integration – provides for the associa-
tions of a company with its suppliers (Visser 
& Malan, 2019). If the company creates a con-
sortium with suppliers of equipment, building 
materials (or uses a different form of associa-
tion), it will be possible to significantly redu-
ce the cost of the project and re-allocate the 
appropriate funds for preventive measures or 
save them to increase the return on investment 
in the project;
- horizontal integration is combining the efforts 
of various organizations (competitors) for the 
implementation of any common goals (Mishra, 
Kumar, Joshi & D’souza, 2018). Such integration 
can be implemented in the form of the associa-
tion, which is beneficial to create for a few con-
struction companies to work on large projects. 
Investing a significant amount in the project of 
one customer for a period of about 5 years is a 
huge risk for any company. However, dividing 
the customer’s objects into sectors can reduce 
this risk by dividing the work and liability with 
other participants;
- circular integration is a union of organiza-
tions that perform different activities to achie-
ve common strategic goals. For example, a con-
struction company can create a financial group 
in conjunction with the leasing organization 
or a bank. With this integration it will receive 
financing for construction projects, increasing 
its opportunities for project coverage and sha-

ring project risks with its partners.
The second group of risk dissipation me-

thods is diversification, which allows for incre-
asing variations of cooperation with suppliers 
of materials, equipment, customers and territo-
ry on which projects are implemented. For the 
implementation of productive diversification 
risks, the company has to adapt the experience 
of insurance organizations in the field of risk 
management, associated with the redistribu-
tion of risks in space and time, as well as vario-
us services inside the company. 

Based on the above presented approaches 
as well as the approaches of different authors 
(Visser & Malan, 2019), diversification is one 
of the risk management methods. We propose 
another version of risk management method in 
construction companies: 
- diversification of the base of customers by ty-
pes of activity and organizations;
- diversification of customers by size and scale 
of activity; 
- diversification of suppliers of equipment, 
building materials.

Outsourcing certain business processes of 
construction projects. 

A very important segment in the activity of 
the company is suppliers. If the funds are paid 
for equipment, and there is no actual supply of 
equipment for several months, or the equip-
ment is delivered with defects and its repla-
cement is necessary, then the settlement of all 
these issues will delay the time of project im-
plementation and the economic return on the 
invested funds – diversification in time. Based 
on the experience of insurance activity, it is 
necessary to consider risk implementation in 
time. A rational solution would be to form some 
provision for the alignment of loss by years; di-
versification of energy-saving measures is the 
extension of the range of company services, 
the use of the latest information technologies 
in projects that will give the opportunity to re-
duce the risk of specific energy efficiency acti-
vities.

The presented group of risk management 
methods can be adapted to the activities of 
construction companies in accordance with the 
main directions of its development:

1. Strategic planning. Strategic planning in 
construction must be carried out for at least 5 
years, first of all, due to the average duration 
of the construction of buildings – from 2 to 4 
years. It is advisable for a construction com-
pany, to combine the work on some projects 
during this period in one general plan, which 
includes: a direct work plan at customer ob-
jects, a plan of preventive equipment inspec-
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tion, an income and expense budget (to deter-
mine the cash flow for a given period of time 
and not to face the situation of lack of funds to 
calculate the obligations). Such a general plan 
provides an opportunity to achieve the goal of 
a construction company as a commercial orga-
nization and to ensure maximum involvement 
of labour and financial resources, to profit and 
remain solvent for a long-term period.
2. Prediction of the external economic situation 
lies in systematic estimation of the general eco-
nomy and the areas in which the company im-
plements its construction projects, to predict 
an economic downturn and possible accumula-
tion of loss with only one economic sector.
3. Active targeted marketing is required in the 
construction company, as in any other com-
mercial activity. Targeted marketing involves 
the use of tools for the intensive development 
of demand for the organization of products or 
services and market analysis: 
- promotion to increase company rating and cu-
stomers’ attraction;
- expanding the range of performed works (ap-
plication of perspective innovative or non-stan-
dard technologies in construction);
- targeting different groups of consumers with 
a specific set of measures for each group;
- analysis of the behaviour of competitors; 
- development of competitive strategies;
4. Establishing the system of reserves. Each 
contract provides long-term cooperation be-

tween the developer and the customer. That 
is why the main criterion for the successful 
implementation of planned activities and obta-
ining returns in the form of savings will ensure 
the sustainability of both the company and the 
customer activities. The assurance of long-term 
financial sustainability can be achieved thro-
ugh the formation of the reserve system. The 
creation of a reserve system in construction 
means self-insurance in scientific terminology.

Self-insurance (internal insurance) as a way 
to reduce the level of risk reduction is based on 
the reserve organization of financial resources, 
making it possible to overcome the negative 
consequences of financial operations or other 
risky operations (Kloman, 2000). In other 
words, self-insurance involves the formation 
of the construction company’s budget or finan-
cial fund to cover unforeseen losses. The basic 
forms of self-insurance are:
- formation of a reserve (insurance) fund for 
the elimination of the consequences of unfore-
seen risk situations, where 1-2% of the amount 
laid on the construction project is deposited;
- a reserve fund for additional preventive me-
asures for risks detected as a result of equip-
ment maintenance – 1-2% of the project 
cost; 
-formation of typical consumable stocks, which 
the construction company applies in almost 
every project (cables, wiring, insulating mate-
rials, etc.), in size of 10-15% exceeding the total 

Figure 1. Risk management classification in construction
Source: based on (Kloman, 2000)
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amount of necessary materials, in case of ad-
ditional needs; 
- an undistributed profit balance, received in 
the reporting period, can also be considered as 
a reserve of financial resources aimed at elimi-
nating the negative effects of various risks (Ra-
tushniak, 2010).  
5. The personnel policy of a construction com-
pany has a significant influence on the efficien-
cy of work. Expensive equipment, a long term 
of interaction with the customer, the complexi-
ty of the calculations and works, company’s gu-
arantees – all these factors oblige to have highly 
qualified personnel. The main strategy of the 
personnel policy should be based on selecting 
the best staff from the labour market, motiva-
ting them with high wages, social packages and 
constant training.

In relation to construction activities, there 
are attempts to formulate a set of specialized 
risk management methods that have not been 
used previously. Therefore, the methods of risk 
management have been considered by the con-
struction company, relying on the results of risk 
management in different spheres of the activi-
ty. For construction companies, four groups of 
risk management methods have been relevant 
to projects, i.e. risk avoidance, risk reduction, 
dissipation and risk compensation.

Within the framework of each group, two 
to five methods of risk management have been 
examined.  Each method is considered concer-
ning the activity of construction companies, 
which, given the lack of theoretical develop-
ment in this field, caused some difficulties. De-
spite the fact that the work presents various 
methods of risk management, applying all the 

methods in each project would be inappropria-
te. However, taking into account a wide range 
of construction projects and a set of measures 
implemented in them; the presence of a large 
number of diverse external and internal risks, 
presented scientific and methodological deve-
lopment can be a guarantee of increasing the 
probability of successful implementation of the 
construction project.

The general characteristics for the presen-
ted methods of risk management is the po-
tential opportunity to control the influence of 
the risk object, to ensure that there is a need 
for formation of an organizational risk mana-
gement system in an enterprise. The process of 
formation of the organizational system of risk 
management in construction is based on the 
system approach methodology, which requires 
compliance with the laws and principles of ma-
nagement organization.

The analysis of the unstable environment 
of construction companies and the practical 
approaches to risk management reveals the 
following: risk management is generally orga-
nized on the basis of a structural and functional 
approach. Special infrastructure risk manage-
ment in construction companies, as a rule, is 
not provided. 

Market-based risk management techniques 
– hedging and insurance – predominate. There 
is no strategic planning in risk management; no 
research on potential risks is being conducted. 
We provide a systematic description of the risk 
management organizational model that has 
been developed in most construction compa-
nies (Table 1). 

Elements of the ma-
nagement system Characteristics

Target Preventing / reducing loss from adverse events.
Functions Monitoring the financial condition of customers, accounts receivable; control; transfer of risk. 

Tasks Collecting, processing and registration of information concerning risk management.
Human resources The position of a risk manager is not provided.

Risk management organi-
zation

There is no risk management department; functions, powers and responsibilities for certain types of risks 
(mainly financial (market) and credit) are allocated by structural and functional principles.

Methodological support There are no internal regulations (management) on risks.
Information support There is no full database of risks (only a part of such information is collected and registered and not in all 

departments)
Assessment methods 

of risks
Statistical; cost-effectiveness method; method of expert assessment; analytical; method of analogues.

Risk management toolkit Risk transfer; diversification (providing services to enterprises operating in different industries).
Quantitative

parameters used in the 
risk management system

Economic activity indicators of an enterprise (profitability, accounts receivable, efficiency indicators, liquidi-
ty), including financial ratios (debt, turnover, profitability, payback of investments, equity); market indicators. 

Table 1: Structuring elements of the risk management system in construction enterprises (“as-is” model)  

Source: own research.



26 Volodymyr Tkachenko et al.  /  Research Papers in Economics and Finance 4 (1) 2020

Analysing the described structuring ele-
ments of the risk management system of con-
struction companies, it is possible to allocate a 
number of inherent organizational, economic 
and methodological problems: insignificant 
target orientation; a limited set of functions, 
tasks and principles of management that does 
not correspond to the spectrum of risks in pro-
duction and economic activity; absence of the 
position of a risk manager who is competent in 
the field of risk management; lack of a common 
understanding of risk classification adaptation; 
limitation of risk information, with only certain 
types of risks collected and registered, such as 
financial and credit. 

The main system determination approach 
is that the organizational structures and mana-
gement methods at each stage of development 
must be adapted to the dynamic conditions of 
production functioning, scientific-based me-
thods of analysis and substantiation of making 
effective management decisions. When solving 
the problem of risk management organization 
on the basis of a systemic approach, we have to 
consider the following: 
– internal and external natural connections 
between the system elements and the external 
environment;
– the principles of the organizational manage-
ment structure; 
– the requirements that the organizational 
structure must meet to achieve the goals and 
objectives of enterprise management.

 Management from the position of the sys-
tem approach involves the creation or change 
of organization in the process of its functioning 
and development through the influence on its 
elements, as well as the implementation of the 
links themselves. Therefore, management per-
forms a certain function aimed at maintaining 
the system. The organization of the manage-
ment system (as a result of the realization of 
functions) demonstrates the organization of 
objectives, tasks, functions and relations be-
tween its elements, as well as the procedure 
and methods of obtaining, transformation and 
transmitting information, preservation (arran-
gement), the basis of which is the organizatio-
nal structure (Kloman, 2000).

The specificity of industrial and commercial 
activity in construction influences the organi-
zational structure of management, serving as 
a set of formal and informal management rela-
tions, as a way of the interrelation between the 
management decisions that provide effective 
functioning and development of the manage-
ment system. The organization of risk manage-
ment can be presented as a holistic formation, 
the interaction of elements which are directed 

at the achievement of certain functions, and in 
cases where there are such relationships be-
tween elements and their properties that chan-
ging an element or its properties leads to trans-
formations in other elements and properties of 
the system control as a whole.

The nature of these relations regulates the 
structure of the risk management system. The 
structure of risk management, the degree of 
complexity depends on the composition and 
character of the functions performed by the 
system as a whole. The identification of the 
interrelations and dependencies between the 
risk management mechanism and the organiza-
tional management structure is one of the main 
tasks in the organization of the risk manage-
ment system. As a basis of organizational forms 
of the risk management system in the construc-
tion, in the authors’ opinion, is the systematic 
method of designing structures differentiated 
by the functions, and objectives of management 
should be laid (Ratushniak, 2010).

The main aspect of developing the systema-
tic structure in risk management, in this case, 
is the analysis of risk management functions 
in construction. For effective implementation 
of risk management functions in construction, 
there is a need for resources. It is necessary to 
implement the functions of management by 
means of a special subsystem in the system of 
management of an enterprise or specialized 
unit in its organizational structure. This unit is 
a logical addition to traditionally independent 
functional subsystems of an enterprise. The risk 
management subsystem in construction can be 
constructed hierarchically. Taking into account 
the scientific works of some authors [6], we offer 
proposals that the process of risk management 
in construction is implemented on two levels – 
executive and coordinating (Fig. 2).

Two basic functions are realized at the exe-
cutive level: firstly, continuous control of the 
risk level arising in the construction process, 
and, secondly, risk management, connected 
with the process of preparing solutions of all 
levels in an enterprise. The functions of the 
executive level ensure the implementation of 
specific risk analysis procedures during the im-
plementation of the already accepted decisions 
and preparation of new management decisions. 
At the coordination level, the command-control 
procedures of coordination of all the units of 
the risk management subsystem in accordance 
with the target installations are carried out.

It is expedient to arrange the risk manage-
ment procedures, that is, to specify the terms of 
work, form and volume of the presentation of 
results, to set the composition and procedure 
of implementation of analysis and evaluation 
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procedures, to prepare normative, reference 
and current information, to start the process 
of developing measures in order to reduce the 
risk level and bring the resulting proposals to 
the attention of the construction company ma-
nagement, to organize the implementation of 
anti-risk measures. This set of actions is part of 
the “coordination of the risk management pro-
cess” function.

 

An optimized model of the risk management 
system in construction projects should be for-
med on the basis of solving problems inherent 
to the existing model, highlighted in Table 1. In 
the context of the systemic transformations, we 
provide a description of the necessary elements 
of the projected model, i.e. the theoretical and 
empirical structuring elements of the risk ma-
nagement system of construction projects (“as 
– is” model) shown in Table 2.

Figure 1. Risk management classification in construction
Source: based on (Kloman, 2000)

Elements of the ma-
nagement system Characteristics

Target Reducing the impact on the company's external and internal adverse changes: increase of anti-crisis stability; 
saving resources; improving the quality of information for decision- making.

Functions Planning (the formation of financial indicators system that determine the options for the development of a 
company in the case of various types of risk): organization (introduction of the risk manager position, fixing 
his/her responsibilities in job descriptions, development of methods and regulations); control (checking the 

quality of work to reduce the degree of risk, collecting information on the degree of implementation of the 
planned program of action); preventive measures to prevent risks.

Tasks Organization of risk management infrastructure: regulation of risk management processes; allocation of 
authority and responsibility for risks; risk analysis and calculation of key indicators needed to formulate 

strategies, operational risk management plans; risk management costs planning (insurance, risk retention, 
risk manager remuneration, information support).

Principles Systemic integrity (analysis and assessment of risks in all spheres of the company's activity); continuity (not 
fragmented, but established constant work of the risk management system); documenting (reports to the 

authorities on the work done on analysis, assessing risks with quantitative indicators, as well as calculating 
the cost of implementing measures to mitigate risks).

Methodological support Regulatory risk management process, which defines key definitions, classifications, analysis and risk 
assessment methods, documentation, accounting, and reporting, risk management relationship with other 

departments.
Assessment methods 

of risks
Expert assessment and audit of risks: economic analysis (use of financial ratios); drafting protocols and 

summary table of company risks; combined methods. 

Table 2: Theoretical and empirical structuring elements of the risk management system in construction projects (“as – is” model)  

Source: own research.



28 Volodymyr Tkachenko et al.  /  Research Papers in Economics and Finance 4 (1) 2020

Considering the practical aspects of the 
implementation the new model, organizatio-
nal and applied structuring elements of the 
risk management system of construction pro-
jects are presented in Table 3. The distinctive 
advantages of composition and content featu-

res of the modeled risk management elements 
system gives reason to expect that their use in 
practice will enable construction companies to 
successfully deal with the entire range of risks 
associated with their activities.

Elements of the ma-
nagement system Characteristics

Human resources The risk manager position having access (on an advisory basis) to the leadership, in the future 
–expansion of the number of employees in this field.

The risks management 
organization

Establishment of risk management department; division of functions, authority and responsi-
bility for risks: at the level of senior management – analysis of strategic risk and development 

of strategic management plans; at the subdivisions level – operational risk management; at the 
risk management department level – coordination, methodological support, consulting, infor-

mation – analytical support.
Information support Creation of a consolidated database for risk management in an enterprise that is formed on the 

basis of own risk research and other units of the financial department; incorporation of specia-
lized information risk management systems.

Risk management toolkit Transfer of risks (insurance, hedging – conclusion of contracts with suppliers concerning pri-
ces); redundancy (establishment of the risk fund); diversification, outsourcing.

Quantitative parameters 
used in the risk manage-

ment system

Economic indicators of enterprise activity, including financial ratios; market indicators (prices, interest rate, 
currency exchange rates): risk ratings; cost of risks; performance indicators for the risk management system 

(the ratio of maintenance costs to financial results, the total loss level).

Table 3: Organizational – applied structuring elements of the risk management system of construction projects (“as – is” model) 

Source: own research.

5. Conclusions
The main task of risk management in con-

struction is the proper selection of tools for the 
identification and classification of risk events, 
as well as the appropriate use of management 
methods. The article examines the basic me-
thods of risk management in construction: 
avoidance of risk, localization, dissipation and 
compensation. It is adapted by the presented 
risk management group to the specificity of 
construction companies, taking into account 
the main directions of their development.

The study of the essence of financial risks, 
their direct interrelations with the strategies, 
targets of the company, stages of their life 
cycles, suggests that management should be 
carried out on the basis of a systematic ap-
proach. This approach, as the methodology of 
the research process, provides an opportunity 
to approach the formation of an effective risk 

management model for innovative projects in 
construction.

On the basis of analysis, the problems of 
risk management in construction projects, the-
oretical, empirical and organizational – applied 
structuring of the elements, have been elabo-
rated, in which the authors have described the 
purpose, functions, objectives, principles, me-
thodological support and the system of evalu-
ation methods.  

For the purpose of effective risk manage-
ment, formalized functional structuring of risk 
management in construction is proposed, allo-
wing for the implementation of management 
functions at two levels – executive and coor-
dinating, with the help of a special structural 
component in the enterprise management sys-
tem or a specialized unit in the organizational 
structure. Formalized functional risk struc-
turing integrates management functions across 
coordination and executive levels.



29Volodymyr Tkachenko et al.  /  Research Papers in Economics and Finance 4 (1) 2020

References
Chernyshev, D., Ivakhnenko, I., Klymchuk, M. (2018). The organization of biosphere compatibility construction: 

justification of the predictors of building development and the implementation prospects. International Journal 
of Engineering & Technology, 7 (3.2), 584-586. 

Gerasimova, M.V., Avdeyeva, L.A. (2015). Methodological Approach to Estimating the Total Risk of a Construction 
Enterprise, Internet Magazine Science, 7(3), 134-142.

Huddleston, J. R. (1986). Distribution of development costs under tax increment financing. Journal of the American 
Planning Association, 52(2), 194-198.

Meroño-Cerdán, A.L., López-Nicolás & Molina-Castillo, F.J.  (2018) Risk aversion, innovation and performance in 
family firms. Econ. Innov. New Technol., 27, 189–203.

Visser, J.K.& Malan, H.T. (2019) Identification of risk associated with process automation systems. Int. J. Econ. 
Manag. Eng., 13, 1044–1051.

Kloman H. Felix (2000). Integrated risk assesment. Currnet views of risk management. GARP Aricles, http:// www.
garp.com

Klymchuk, M. & Shegda М. (2016). Conceptual principles of the socially responsibile enterprise marketing man-
agement. Economics and education, N1, 58 – 61. 

Mishra, A.K., Kumar, A., Joshi, P.K.& D’souza, A. (2018) Production risk, risk preference and contract farming: Im-
pact on food security in India. Appl. Econ. Perspect. Policy, 40, 353–378.

Palepu, K.G., Healy, P.M., Bernard, V.L. (2003). Business Analysis and Valuation Using Financial Statements. Text and 
Cases. South-Western College Pub, 2 edition. 

Ratushniak, O.G. (2010). Management of ecological and economic risks of innovative energy-saving projects in 
construction. Project management and production development, 3(35), 90-94.

Tkachenko, V., Klymchuk, M., Ivakhnenko, I., Ploska H. (2018). Compensatory financing of energy saving projects in 
construction: modification of TIF. Research Papers in Economics and Finance, 3(1), 47-51.




