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ABSTRACT 
 
The article discusses the problem of reengineering 
methodological approaches and applied tools to improve the 
activities of enterprises-developers in construction (EDC) as 
leading stakeholders of civil engineering. This study is 
dedicated to the development and application of structural 
regulation for EDC. Such approach is the starting point for the 
formation of a portfolio management system development 
projects. According to the chosen EDC strategy, the main 
target indicators are approved, taking into account the stage of 
EDC development, business model, market trends, as well as 
a number of other factors, such indicators may include: 
financial stability ratios, the level of financial leverage of 
EDC, liquidity ratios, profitability ratios. The methodology 
and applied tools have been adapted to the needs of EDC 
operation in the business environment of commercial housing 
projects, where the interaction of the developer with the asset 
management company is mandatory. It is proposed to carry 
out such interaction in the format of temporary on-site 
structures for the administration of investment and 
construction projects. The practical value of the results is that 
the management of development companies provided clearly 
formalized tools for organizing, operating and adjusting the 
operating system EDC, which allows the developer to 
successfully implement a growth strategy in the selected 
segment of development services administration of 
investment and construction projects.  
 
Key words: reengineering, enterprises-developers in 
construction, stakeholders, development company, civil 
engineering.  
 
1. INTRODUCTION 
 

The functioning of the investment market of Ukraine is one 
of the main indicators of the state of the economy as a whole 
and a catalyst for its development, especially in the field of 
development in the construction industry. It is worth noting 

 
 

that until recently, investments in real estate were considered 
one of the most profitable, so in the transformational economy 
of Ukraine emerged and began to actively develop new 
investment entities. These are real estate investment 
companies that are considered to be an effective tool for 
intensifying the investment process. However, with the 
unfolding of the global financial crisis, real estate investments 
have not only lost their investment attractiveness, but also in 
the post-crisis period continue to be the most risky type of 
business.  

The main task of developers is to overcome the main 
problems that arise during the implementation of projects for 
the construction and management of real estate: violation of 
the terms of construction and payback; deviation from the 
planned level of profitability; lack of funds for the 
implementation of development projects, etc. One of the tools 
for solving such problems is the introduction of an objectively 
developed system methodology for restructuring the activities 
of development companies and methods for evaluating 
development projects as integral parts of the investment 
decision-making process. The following outstanding foreign 
and domestic scientists have made a significant contribution 
to the theoretical substantiation and practical development of 
paradigms of development management, among which: С. 
Barltrop, J.B. Barney, С. Dietz, Peter F. Drucker, Robert S. 
Kaplan, James Brian Quinn. 

Most authors [1-5] believe that  EDC should be considered 
primarily a legal entity that provides paid services in the field 
of real estate development projects. However, not all authors 
agree that the enterprises-developer can participate with their 
own funds in the project. Some experts [6-8] describe such 
entities directly carry out the construction of real estate, etc; 
others consider the main activity of the EDC to increase the 
value of real estate. 

Within the framework of our research it is necessary to pay 
attention to the economic nature of the EDC. The process of 
creating a real estate object is directly related to the necessary 
condition for ensuring the profitability of investors, in which 
the EDC is a key player by developing a mechanism for 
converting investment funds into real estate with further 
increase in its value. At first glance, it may seem that a EDC 
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operates exclusively with investment funds, so the need for 
their placement is primary, and the search for the object of 
investment is secondary in importance. However, given that 
development companies arise as a result of combining 
experience with the tools of real estate, construction and 
financial companies, their use of their own resources to create 
real estate in accordance with the main stages of its 
implementation [9-11]. 

Among the functions of developers, domestic scientists 
[12-15] distinguish the issuance of permits in local authorities 
(instructions on the project, investment contract, technical 
passport, obtaining approvals and permits).  

In particular, researchers [16-18] note that some 
development projects are not implemented only because local 
authorities do not allow the construction of real estate in the 
desired area for investors due to legal, environmental or social 
restrictions, and in addition, excessive complicated and 
lengthy process of approval of project documentation, the 
implementation of which not every investor can agree on the 
lack of time and opportunities to address such issues; 

Design management (formation of a group of designers, 
management of the preparation of the draft project and 
feasibility study, management at the stage of working design) 
is the involvement of an effective staff team. In particular, 
Western scientists are of the opinion that without well-trained 
staff the implementation of a development project is almost 
impossible [19].  

It is difficult to disagree with this, because indeed a team of 
professionals is one of the key factors in the project. Usually 
developers have a well-established database of employees, 
which allows you to quickly recruit teams of specialists to 
implement a development project [20]. 

− construction management (conducting tenders among 
construction contractors, construction management, 
commissioning of the facility); 

− attraction of external credit and investment funds 
(development of investment strategy of the project, structure 
of financing of the project, agreements for signing between 
the company and financial institutions); 

− marketing of real estate (development of marketing 
concept and strategy, advertising, development of a standard 
lease or sale agreement and negotiations with potential 
customers) [21]. 

Therefore, controversy is possible here, because other 
scientists [22, 23] consider it wrong to involve the 
development of contracts and negotiations with potential 
tenants or buyers in the marketing function of the DC. In their 
opinion, such a function should be allocated separately as a 
function of the implementation of a developed real estate 
object. It is also worth distinguishing the function of returning 
loans to investors and loans to commercial banks [24]. 

The interaction of development companies with other 
participants in the real estate market should be considered as a 
project interaction of the main actors in the real estate market, 
because without them it is impossible to implement a 
development project. Government agencies that regulate the 
real estate market are one of the main stakeholders in the 
process of implementing a development project, because it is 
in these institutions that the developer receives permission to 
build real estate.  

It should be noted that the procedures for registration and 
obtaining permits have been gradually simplified over the last 
10 years. This is evidenced by the rating of Doing Business. 
The rating makes it possible to assess the ease of doing 
business on ten key indicators and allows you to compare 
countries.  

The places occupied by Ukraine in the Doing Business 
rankings in the period 2006-2020 are shown in Figure 1. 

 

 
Figure 1: Diagram of Ukraine in the Doing Business rankings in the 

period 2006-2020 [24] 
 
 

Some scholars [25] distinguish the following set of special 
functions of the development organization: the proper 
execution of the initial permits in the municipal authorities; 
construction management; attraction of external credit and 
investment funds; real estate marketing. 

It can be seen that these functions are performed by 
development organizations in the case when they are the 
initiators of development projects. 

Already today we can say that in the future the leading 
position in investment and construction activities in the 
creation of real estate will still belong to developers, as is done 
in the West. 

Figure 2 shows comparison of the main organizational 
forms of civil engineering management in Ukraine and USA. 
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Figure 2: Comparison of the main organizational forms of civil engineering management in Ukraine and USA 

 
 
The activities of enterprises-developers of civil engineering 

management in this case can be carried out in two forms, 
shown in Figure 2: 

1) Professional construction management; 
2) Turnkey construction. 
In general, it can be argued that the development form of 

management in the investment and construction sector in 
Ukraine is used more than an order of magnitude less than in 
foreign practice. The big difference in the levels of use of the 
developer form of creation and development of real estate in 
Ukraine and United States should be explained by two most 
important reasons: 

1) on the one hand, this is due to the fact that market forms 
of activity in Ukraine have been used not so long ago; 

2)  another, no less important reason is that Ukraine has not 
yet developed the forms of market infrastructure that 
contribute to the development. 
 
2. TOOLS AND METHODOLOGY 
 

Research in this area has established that the actual model 
of the activities of enterprises-developers in construction as 
the leading stakeholders in civil construction can be 
represented in the form of the scheme in Figure 3. 

Among the known methodological approaches, very few of 
them pay attention to the role of external processes in the 
enterprise-developer in construction, and focus mainly on 
internal processes and their reengineering. There may be 
problems at the stage of implementation of the reengineering, 
when the system of internal processes can be balanced, but 
this system will not be able to adapt to the external market 
environment due to separation from real market processes. 
Therefore, it should be noted the significant role of 
monitoring external processes in their applied reengineering 
tools for enterprises-developers in construction. 

 
 

Figure 3: Model of enterprise-developer in construction 
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In addition to the mentioned functions in accordance with 
the scheme in Figure 3, the involvement of development 
companies in the implementation of the idea of a real estate 
development project has the following advantages: 

− providing the investor of the project with the opportunity 
to avoid the need to create and maintain its own customer 
service to perform project management functions; 

− formation of project strategy and terms of reference; 
− ensuring control over the development of the project 

and construction program; 
− ensuring control of optimization or minimization of 

the project budget; 
− assistance in reducing construction time; 
− ensuring quality control of construction; 
− ensuring maximum financial efficiency of the project; 

protection of investors' interests before the contractor, 
designers, consultants, government agencies; 

− avoiding a situation where the contractor, using the 
lack of professional experience of the investor, traditionally 
tries to either increase the budget (due to additional works) or 
reduce its own costs due to low quality materials and works, 
resulting in increased estimated cost of the object; 

− ensuring compliance with the investment 
characteristics of real estate (the cost of services for the 
operation of the building and the possible income of the owner 
from the lease of the object); 

− reducing the level of risks of insufficient liquidity, 
avoiding a decrease in profitability and property damage; 

− ensuring compliance with the balance between the cost 
of maintaining the property and the income received as a 
result of sound management; 

− elimination at the design stage of the discrepancy 
between the class of the building and the planned engineering 
infrastructure, timely changes to the project, which will allow 
the owner not only to save money on equipment, but also 
reduce the cost of its further operation, as to eliminate such 
discrepancies almost impossible. 

Accordingly, the project portfolio management of the 
developer in construction will have three levels: 

 Project portfolio management (strategic management)  
 Production program management (statistical 

management)  
 Investment and construction project management 

(operational management). 
At the same time, effective operational management of the 

portfolio of construction EDC projects requires effective 
organization of two main business processes is the process of 
replenishment of the project portfolio and the process of 
balancing and portfolio management. Based on the object of 
study, we will primarily study the process of selecting projects 
for the project portfolio and the formation of the production 
program with the provision of the process of further 
operational management of this set of projects. 

The main theory that describes the methodology of 
investment portfolio formation is Markowitz theory, 
according to which the investor chooses an investment 
portfolio, analyzing the indicators of risk and return. Figure 5 
shows modified portfolio Markowitz model for 
enterprises-developers in construction. 

 
 

Figure 4: Modified Portfolio Markowitz model for 
enterprises-developers in construction 

 
To construct the space of possible portfolios, Harry 

Markowitz proposed to use the class of assets, the vector of 
their average expected returns and the matrix of covariance. 
Based on these data, many possible portfolios with different 
profitability-risk ratios are built. Since the analysis is based on 
two criteria, the manager chooses portfolios: 

a) or finding effective or unimproved solutions. In this case, 
any other solution better found on one parameter will 
definitely be worse than another parameter; 

b) or choosing the main criterion (for example, profitability 
should not be below a certain value) using others only as 
criterion restrictions; 

c) or specifying some supercriteria that is a superposition of 
these two (for example, their function). 

To effectively manage the production program of the 
project portfolio should be built management system, 
regulated business processes that allow you to quickly assess 
the effectiveness of the project portfolio and make the 
necessary management decisions to reduce risk and maximize 
the profitability of the project portfolio. 

It should be borne in mind that each EDC has certain 
limitations: financial, resource, time, and so on. As all these 
constraints intersect in a multi-project project portfolio, the 
EDC team needs to use tools and methods to ensure that the 
project portfolio is managed in compliance with the constraint 
requirements. 

To select the most cost-effective version of the portfolio of 
future projects (orders and self-selected projects) of the 
development organization in the most general case can be 
used optimization model, which maximizes the profitability 
of the organization, subject to certain restrictions. It is best if 
the criterion of profitability is the net discounted income for 
each potential development project. But in this case, when 
assessing the effectiveness of the developer's project portfolio, 
it is necessary to already have design estimates for each 
project, which will not be economically feasible in all cases, 
as the cost of designing rejected projects will not be justified. 

As limitations in such model can be: 
− restrictions on the timing of individual projects; 
− limit values of the developer's own investments in the 
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implementation of all projects accepted for implementation; 
− payback periods for individual projects; 
− acceptable values of social and economic indicators for 

individual projects; 
− permissible values of consumption of some material 

resources for individual specific projects. 
In addition to these limitations, other, but also the listed 

values of the limitations in the model of optimization of the 
developer's order portfolio can be used in full. 

The objective function of the model is described as 
follows: 

ࡰ = ࡰ





→ ),࢞ࢇ  = ,, . . .  (,

Constraints on the model presented by the following system: 
 

࢝ࡵ = ࢝ࡵ





≤  ࢚ࡵ

ࡼ = ࡼ





≤  ࢚ࡼ

࢘࢜ࢋࡻ ≤ࡻ	࢚_࢘࢜ࢋ	





 

where D is profit for the entire block of the developer's project 
portfolio, which is essentially determined by the amount of 
income accepted for use projects ( ࡰ ), which must be 
calculated as net discounted income; 
 is the developer's own investments, which represent the ࢝ࡵ
amount of investment in each project (P), which does not 
exceed the ࢚ࡵ  threshold for all projects accepted for 
implementation of the developer's portfolio; 
P is limit for an individual material resource, which is 
determined by the amount of individual projects ( ܲ ) and 
should not exceed the limit value of all indicators for this 
resource (࢚ࡼ); 
 ;is environmental restrictions ࢘࢜ࢋࡻ
∑ ࢚_࢘࢜ࢋ	ࡻ

  is environmental limitations for all projects. 

To enter data on net discounted income into the model for 
each project, it is necessary to have design and estimate 
documentation, using the data of which it will be possible to 
calculate both indicators of net discounted income and 
indicators on restrictions. However, the processing of any 
project before the completion of the design and estimate 
documentation involves costs that account for about 15% of 
the total cost of the estimate. And the exclusion of any project 
at this stage will cost the developer dearly. 
In addition, experimental calculations using this model have 
led to the belief that the error in the calculation is 10-20%, as 
even in the presence of working documentation is not possible 
to obtain all the necessary source documentation for 
calculations. Therefore, it is proposed to choose the rational 
structure of the portfolio of development projects planned for 
implementation at the pre-project stage of the investment 
cycle of each development project, which is again included in 
the developer's portfolio. 

 

3. RESULTS AND DISCUSSION 
 

There are the results of the application to confirm the 
effectiveness of the proposed methodology on a practical 
example. To do this, three of the possible limitations of the 
model are given and several factors are identified that indicate 
the limitations of the application of the above model. 

In this case, when evaluating the developer's portfolio, it 
includes projects that are already under implementation and 
for which there is already necessary and fairly reliable source 
information. But since in development organizations, as well 
as in other organizations implementing investment projects, 
the load on the order according to official statistics is 3-6 
months, the assessment of the choice of the best structure of 
the order portfolio has to be done 2-3 times a year. 

In such cases, it is proposed to use a simpler option for 
choosing a portfolio of developers' orders, namely is the use 
of the Board method. This method allows you to rank projects 
by performance indicators in the order in which they are 
assigned the appropriate rank values for each project. The 
proposed methodology proposes to improve this system by 
entering the values of the weight of each of the indicators 
taken into account. 

In the most general case, when assessing the significance 
for the example of only four projects (A B C D) for the five 
most important indicators that characterize the effectiveness 
of projects in the portfolio of developers' orders, in table 1 
shows the structure of indicators and their weight. 

 
Table 1: The structure of ranking indicators and their importance 

for the four projects (A B C D) 
 

 
Ranks by indicators and their weight 

Project P C I R T 

А ܲ ܸ ܥ ܸ ܫ  ூܸ ܴ ோܸ ்ܸܶ  

B ܲ ܸ ܥ  ܸ ܫ  ூܸ ܴ ோܸ ்ܸܶ  

C ܲ ܸ ܥ  ܸ ܫ ூܸ ܴ ோܸ ்ܸܶ  

D ܲ ܸ ܥ ܸ ܫ ூܸ ܴ ோܸ ்ܸܶ  

Marking: 
 indicator P is Profit on the project; 
 indicator C is the duration of the investment Cycle; 
 indicator I is the need for own Investment; 
 indicator R is level of Risk; 
 indicator T is payback Time’s period; 

ࢂ,ࡼࢂ  are weights according to the indicators ࢀࢂ,ࡾࢂ,ࡵࢂ,
taken into account. 

A positive aspect in the use of this method to choose the 
structure of the ordering portfolio of the development 
organization is that for the selection of data when calculating 
the ranks of individual projects it is not necessary to have a 
fairly accurate source data. There is no need to have design 
and estimate documentation for all projects during such an 
assessment. 

 



Galyna Ryzhakova  et al.,  International Journal of Emerging Trends in Engineering Research, 8(10), October 2020,  7560 -  7567 

7565 
 

 

In this case, it is enough to have data on the feasibility study 
and rapid assessment of the effectiveness of the projects, 
which is carried out at the earliest stage of development of 
each project. 

The weight of evaluation indicators is set either by the 
developers of the portfolio structure of the development 
organization, or by a number of experts specially involved in 
this work. The same approach is used to establish rankings by 
indicators in cases where there is no calculation data. 

The highest rank is assigned at a higher profit (P) and at 
minimum values: the duration of the investment cycle (C), the 
need for own investment (I), risk (R) and payback period (T). 

In the final choice of the structure of the ordering portfolio 
of the development organization, it is necessary to take into 
account one significant limitation, namely is the amount of 
need for own investment for all projects accepted for 
implementation should not exceed some threshold. Of course, 
in this case, a way out can be found − to go on the path of 
borrowing (credits, etc.), but in this case there may be a 
limitation associated with reducing the profitability of the 
organization. 

To test the method of selection (optimization) of the order 
portfolio of the development organization using the improved 
Board`s method, we conducted experimental calculations to 
substantiate the optimal order portfolio of the current 
developer for one calculation period in 2019, which are given 
below. 
1. Initial data 

1. To generate the data needed to select the best portfolio 
structure, an existing development organization was selected, 
which at the beginning of the settlement period (early 2019) 
had one unfinished project and four new potentially 
acceptable projects. Under the conditions of information 
confidentiality, the name of the developer is not given. Only 
one of the new projects was a draft project (similar to the 
feasibility study), and the other three were only a rapid 
assessment of the investment proposal, which was performed 
by employees of the development organization. 

2. As evaluation indicators, which were used to determine 
the ranks of the projects, were adopted: profit (P), duration of 
the investment cycle (C), the need for own investment (I), the 
level of risk (R), payback period (T). These are the ones that 
have already been listed in table 1. 

3. Employees who evaluate the order book of the 
organization were accepted the following weights (specific 
weights) of evaluation indicators (%): 

− project profit (P) is 35; 
− duration of the investment cycle (C) is 20; 
− need for own investments (I) is 20; 
− risk level (R) is 10; 
− payback period (T) is 15. 
4. Introduced in the calculation (under the first number) 

ranks of indicators for the already implemented project (under 
construction), along with the other four other projects are 
subject to accounting, although the project in all cases remains 
in the order book of developers. 

5. As a limitation in the formation of the portfolio of orders 
of the development organization may be the growth of the 
management staff of the development organization, if the total 

number planned for projects will be such that a corresponding 
increase in permanent and (or) specialists in the management 
staff is unjustified. 

2. Calculation of indicators and analysis of results 
Employees who select the optimal portfolio of the 
development organization using the design and estimate 
documentation is already executed, data on the potential 
project, for which a preliminary design has already been 
developed, and some initial information from the rapid 
analysis of three other project proposals, as well as using 
external opinions experts, established ranks on the estimated 
indicators of all five projects (in table 2). 
 

Table 2: Ranks on the estimated indicators of the developer's 
project portfolio 

Project 
number 

 

Indicator 

P C І R T 
1 1 3 4 5 5 
2  4 1 5 4 1 

3 3 5 3 3 4 

4 2 4 4 2 3 

5 5 2 1 1 2 
 

Taking into account the already accepted weights of 
individual indicators in table 3 shows the final values of the 
ranks of development projects accepted for consideration, 
which could potentially be included in the portfolio of the 
development organization. The weight of the indicators in the 
calculation was taken in fractions of a unit. 

 
Table 3: Ranks of potentially included projects in the developer's 

portfolio, taking into account the importance of individual indicators 

Project 
number 

 

Indicator The sum 
of ranks 

P C І R T 
1 0,35 0,6 0,8 0,5 0,75 3,0 

2 1,4 0,2 1,0 0,4 0,15 3,15 

3 1,05 1,0 0,6 0,3 0,6 3,55 

4 0,7 0,8 0,8 0,2 0,45 2,95 

5 1,75 0,4 0,2 0,1 0,3 2,75 

 
In the last planning period, the development organization 

implemented two projects. Therefore, according to the 
organization's management, it would be undesirable to accept 
five projects at once, as it is necessary to more than double the 
number of permanent qualified managers in the management 
staff, and to do so hastily was not possible. In addition, there 
was another limitation is the amount of cash own investment 
resources. It was less than the sum of the required initial 
equity investments for all five potential development projects. 
Therefore, it was necessary to reduce the number of projects 
implemented in the planning period by one unit. 
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According to the calculation given in table 3, the decision 
to exclude from the project included in the portfolio of 
implemented the project №5. But after analyzing the work on 
projects №4 and №5, it was decided not to implement the 
project №4, as project №5 includes simpler for the developer 
work on the reconstruction of the existing capital facility. The 
performed version of the calculations to optimize the order 
structure of the development organization essentially 
confirmed the feasibility and efficiency of the proposed 
methodology when applying the improved Board`s method in 
addressing the rationalization of the portfolio structure of the 
development organization. 

 
4. RESULTS AND DISCUSSION 

It should be noted that the developed methodology is the 
starting point for the formation of a portfolio management 
system for EDC development projects. According to the 
chosen EDC strategy, the main target indicators are approved, 
taking into account the stage of EDC development, business 
model, market trends, as well as a number of other factors, 
such indicators may include: financial stability ratios, the 
level of financial leverage of EDC, liquidity ratios, 
profitability ratios. Based on the formulated strategy, goals 
and objectives of the EDC, the requirements for the EDC are 
formulated, and, accordingly, the project selection criteria are 
established. Among the known methodological approaches, 
very few of them pay attention to the role of external 
processes in the enterprise-developer in construction, and 
focus mainly on internal processes and their reengineering. 
There may be problems at the stage of implementation of the 
reengineering, when the system of internal processes can be 
balanced, but this system will not be able to adapt to the 
external market environment due to separation from real 
market processes. Therefore, it should be noted the significant 
role of monitoring external processes in their applied 
reengineering tools for enterprises-developers in construction. 
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