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Abstract. The article formulates the methodological principles, develops 

and tests the methods of evaluation, at the macro- and meso-economic levels, 

the appropriateness of state support for construction initiatives of enterprises 

of the agrarian-construction cluster based on ranking and biological 

classification of respective infrastructure projects, which –the methods – 

differ from the existing ones by involving an additional criterial plurality in 

terms of the location of its implementation the availability of the economic-

natural reserve, an impact of natural-anthropogenic factors with subsequent 

ranking of criteria by strength in order to make the respective decision at the 

territorial community’s level. Moreover, a system of criteria includes both 

traditional (budgetary-financial and socio-economic) and ecological-

infrastructural criteria, which are determinative in the algorithm of making a 

decision on state support of the implementation of village-saving projects by 

agrarian-construction clusters subject to the need for rural renovation and 

involving agricultural lands in a market model of their turnover. This has also 

allowed to extend an existing construct of catalyzation of mechanisms of state 

support (assistance) for agrarian-construction clusters, in general, and rural 

construction in the countryside, in particular, with national economic, social, 

food, construction and financial-budgetary priorities and capabilities of a 

specific rural territorial location incl. the same for further development of 

social dialogue institutions involving a public-private partnership. 

Keywords: agrarian-construction clusters, economic-natural reserve, rural 

areas, project, state support (assistance), rural renovation, state catalyst. 

JEL Classification: C40, L74, Q11,  

Formulas: 9; fig.: 7; tabl.: 3; bibl. 44 

 

 

Introduction. In the world, much attention is paid to the issues of improving the 

tools of state regulation of activities of agrarian-construction clusters associated with 

the use of natural resources and their economic activities being carried out at various 

locations. Without dwelling separately on the world practice of the formation of the 

system of regulation, in general, and of state support, in particular, widely highlighted 

in the scientific literature, we will note that back in the end of the 1960s – at the 

beginning of the 1970s, the USA have first started to create a new organizational-

financial mechanism of state regulation having built it based on recommendations of 

the modern theory of management and having transferred, to a large extent, to the 

programs financing according to goals set. Concentrating on the priority directions of 

sustainable development has enabled, within relatively short terms, to solve the acutest 

problems incl. ecological problems [8; 23; 27]. An issue of carrying out state support 

for ecologically-economically-oriented project approaches of agrarian-construction 

clusters and their interaction are topical for Ukraine, which economy is distinct in 
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resource-raw material orientation and high natural resource intensity [49; 230]. 

Establishing such system in Ukraine refers to the beginning of the 1990s only, when 

many developed countries have already had considerable experience and serious 

achievements in this sphere. In this study and subject to actualizing a process of 

sustainable rural development, a special attention is suggested to be paid to 

comprehensive evaluation of the economic-resource reserve of ecologically-

economically-oriented investment projects to improve the tools of state support of 

agrarian-construction clusters and justify an implementation location for such projects 

as an integral part of their management processes.  

Literature Review. Problems of reforming state support (assistance), its 

sociologization and construction-economic orientation under the conditions of 

globalization, regional integration and differently vectored regulation of world food 

markets, formation of agro-industrial infrastructure in the countryside subject to 

sustainability of development of economic systems are covered in scientific papers by: 

M. Kropyvka, D. Krysanov, P. Kulikov, Yu. Lupenko, V. Mesel-Veseliak, 

V. Moldovan, H. Obikhod, І. Prokopa, S. Stetsenko, N. Ushenko, M. Khvesyk, 

O. Shkuratov, I. Shtuler; researchers of authoritative world institutions such as the 

Food and Agriculture Organization of the United Nations (FAO), U.S. Department of 

Agriculture, – A. Atkinson, D. Vincent, T. Josling, T. Johnson, C. Zulauf, 

J. Kirkpatrick, S. v. Kramon-Traubadel, Z. Lerman, S. Robinson, L. Stoeckel, 

L. Shtrive et al. 

Aims. The purpose of research is based on studying and justifying theoretical-

methodological approaches to and practical recommendations on the direction and 

mechanisms of state regulation (stimulation) of the functioning of agrarian-

construction clusters in rural areas under the post-COVID conditions. 

Methods. The article uses a set of general scientific and special methods of 

scientific knowledge, namely: a logical-semantic analysis – to deepen studying the 

strength of the relationship of a scale of the rural and construction economies with 

transformational processes in them; an analysis and synthesis – to evaluate the 

dynamics, structure and efficiency of institutional-spatial changes in the agro-sector of 

the economy of Ukraine as well as set factors impacting orientation of institutional-

economic leverages of the functioning and development of agrarian-construction 

clusters; statistical comparisons – to study the efficiency of specific tools of the 

mechanism of state support and selection of ecologically-economically-oriented 

investment projects of agrarian-construction clusters; economic-statistical modelling  - 

to establish a trend of the indicative-criterial plurality of the efficiency of development 

of the agro-sector resulted from a regulatory impact and their relationship through an 

innovative approach to a combination of multi-mechanisms of state support of 

agrarian-construction clusters; an abstract-logical method – for theoretical 

generalizations and formation of conclusions. 

Result. It is worth noting that natural specifics of rural territorial locations and 

their economic-resource potential available is of great importance [14; 39] for the 

formation of ecologically-economically-oriented project approaches to improve the 

tools of state support for agrarian-construction clusters. A project decision 

classification matrix is offered, depending on territorial specifics of their 
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implementation location (Tbl. 1) and continuing to have an impact on making a 

decision on state support for implementation of ecologically-economically-oriented 

projects of agrarian-construction clusters subject to their economic-resource reserve. 

Table 1. Rural territorial location classification for formation of 

ecologically-economically oriented project approaches to improvement of tools 

of state support for agrarian-construction clusters 

 
Source: compiled by authors 

 

An algorithm of the evaluation and selection of ecologically-economically 

oriented investment projects for state support of the functioning of agrarian-

construction clusters subject to an economic-resource of a certain location provides the 

following steps [10; 26]: analyzing available investment ecologically-economically 

oriented projects according to the information presented in the public domain; 

developing a system of criteria, according to which such projects will be evaluated; 

conducting a ranking of criteria by their strength; making the evaluation of such 

projects by each of selected criteria; calculating a final rating and selecting 

economically-ecologically-rationally-oriented investment projects. A system of criteria 

covers both traditional criteria of financial, budgetary and social efficiency, and also 

economic-ecological criteria – Fig. 1 [11; 18; 29–30].  

Financial efficiency of the project. As the criteria of the financial efficiency of the 

project, its net present value, internal rate of return and discounted payback period are 

selected [7; 21; 35]. A need for a simultaneous application of several criteria is caused 

by the fact that various criteria of the financial efficiency may give priority to different 

projects; a simultaneous application of criteria enables to evaluate a project more 

objectively.  

 



Issue 2 (6), 2021  Economics, Finance and Management Review 

 

137 

 
Figure 1. Criterial components of comprehensive evaluation of economic-

resource reserve of investment projects for state support of agrarian-

construction clusters 
Source: compiled by the author according to [11; 18; 29–30] 

 

The net present value (NPV) of the ecologically-economically-oriented 

investment project of agrarian-construction clusters is a sum of reduced-to-the-initial-

point forecasted free project cash flows in the period of (0...Т) and th terminal project 

value at the point of time Т. Is calculated by the formula: 

 
 

𝑁𝑃𝑉 = 𝐶𝐹0 + ∑
𝐶𝐹𝑡

(1+𝑟)𝑡
𝑛
𝑡=1     (1) 

 

where 𝐶𝐹0 – zero period cash flow (initial investments); 𝐶𝐹𝑡 – period cash flow t; n – term of project 

(periods); r – discount rate. 

 

The internal rate of return (IRR) of the ecologically-economically-oriented 

investment project of the agrarian-construction cluster is a discount rate, at which, 

with free cash flows of the investment project in the period of (0...Т) and the terminal 

value of the project at the point of time Т, the net present value of the project is equal 

to zero. For calculating, the formula is used: 
 

𝑁𝑃𝑉 (𝐼𝑅𝑅) = 0 ↔ 𝐶𝐹0 + ∑
𝐶𝐹𝑡

(1+𝐼𝑅𝑅)𝑡
𝑛
𝑡=1    (2) 

 

It is provided that, with discount rate values exceeding the IRR, the net present 

value of the project is negative, and with values lesser than the IRR, it is positive. A 

discounted payback period (DPP) of the ecologically-economically-oriented 
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investment project of agrarian-construction clusters is such a period, for which a sum 

of discounted free cash flows of the investment project is equal to “0” (formula 3): 
 

𝑁𝑃𝑉 (𝐷𝑃𝑃) = 0 ↔ 𝐶𝐹0 + ∑
𝐶𝐹𝑡

(1+𝑟)𝑡
𝐷𝑃𝑃
𝑡=1 = 0  (3) 

 

 

If a sum of discounted forecasted amounts of free cash flows of the project for 

the period T is negative, then the project payback period is not calculated, the value 

of the criterion is accepted as being “more or equal to 10 years, or not paid back”. 

Budgetary efficiency of the project. As the criteria of the budgetary efficiency of 

the ecologically-economically-oriented investment project of the agrarian-

construction cluster, the net discounted revenue of the budget is selected. The net 

current value of the budget is calculated proceeding from the budget expenditures and 

revenues by a formula: 
 

𝑁𝑃𝑉𝑏 =  
𝑅𝑏

(1+к)𝑛
−  

Р

(1+к)𝑛
     (4) 

 

where Rb – budget revenues received from the project implementation; Р – budget expenditures undertaken 

for the project implementation; к – discount rate; n – period. 

 

Economic efficiency of the project [9; 24]. By economic efficiency index of the 

ecologically-economically-oriented investment project of the agrarian-construction 

cluster is meant the indicator, from which it becomes clear whether a specific 

investment project has an impact on the gross regional product. This is a portion of 

the amount of the latter, which can be provided by implementing an ecologically-

economically-oriented investment project. It is set as a ratio of the amount of the 

value added generated by the investment project in the prices of the previous year and 

the volume of the gross regional product of the previous year in the current prices 

under the conditions of the refusal to implement a project. 

Social efficiency of the project [22; 36]. To evaluate the social efficiency of the 

ecologically-economically-oriented investment project of the agrarian-construction 

cluster, the authors offer a criterion characterizing the number of jobs in the agro-

sector created at a certain rural location as a result of implementing an ecologically-

economically-oriented investment project. 

Ecological efficiency of the project [16; 37; 40]. Fig.2 presents the information 

needed to calculate the indicators of the ecological efficiency from the 

implementation of ecologically-economically-oriented projects. Evaluation of the 

ecological efficiency is conducted using a score method subject to opinions of 

competent experts.  

A special place is occupied here by the “Economic-Resource Reserve of the 

Agrarian-Construction Cluster” indicator, which constitutes a ratio between an 

assimilating potential of a certain rural location and an actual anthropogenic load on 

the environment and shows additional opportunities for socioeconomic development 

in this area provided that an actual environmental load level is lower than an 

allowable impact level.  
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Figure 2. Calculation of indicators of ecological efficiency from implementation 

of ecologically-economically-oriented projects of agrarian-construction clusters 

subject to their economic-resource reserve 
Source: complied by authors 

 

For calculating, the formula is offered [4]:  

𝐸𝑅𝑅𝐴𝐶𝐶 =  
𝐴𝑃

𝐴𝐿
=  

∑ 𝐴𝑖𝑋𝑖𝑡𝑖
З
𝑖=1

∑ 𝑁𝑖𝑘𝑖
З
𝑖=1

    (5) 

where 𝐸𝑅𝑅𝐴𝐶𝐶 – economic-resource reserve of the agrarian-construction cluster, pcs.; AP – assimilating 

potential of a certain rural location, cond. t / year; AL – anthropogenic load on a certain rural location, 

cond. t /year;  – evaluation of ecological-resource capacity of i natural environment, t / year;  – 

variation coefficient for natural fluctuations of major environmental substance content, t / year;  – 

pollutant mass to conditional tons conversion coefficient, cond. t / year;  – evaluation of i anthropogenic 

load on a certain rural location, t / year;  – anthropogenic load to conditional tons conversion coefficients 

(coefficient for ecological-economic harm of substance), cond. t / year. 

 

Evaluations of the efficiency of the implementation of the ecologically-

economically-oriented investment project of the agrarian-construction cluster include 

a large number of criteria (Fig. 1), different in impact character and intensity. 

To evaluate the final efficiency, it is needed to regard to both a separate impact 

of each factor and the same of certain groups of factors or all factors together. One of 

the options to solve a task is applying a systems approach providing a multi-criteria 

project evaluation [33]. Selecting an ecologically-economically-oriented investment 

project of the agrarian-construction cluster is an unstructured task for decision-

making and is distinctive in that it is impossible to identify a mathematical 

relationship between parameters. In this case, we know the criteria and alternatives 

only. Multi-criteria methods meet the following requirements [15]: input information 

universality and processing, selection possibility by a lot of criteria, accounting for 

uncertainty. Relationships and ratios of projects offered for the selection are 
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established, by selected criteria, as a result of their pairwise comparison, criteria 

significance setting (by a utility function).  

According to [1; 25], general setting a task consists in the following: given sets 

of projects  and sets of criteria for their selection . Experts 

give grades xij (in scores, in unit fractions, within fuzzy logic) by each criterion under 

each project ai. The result is the formation of a decision matrix (Fig. 3). 

 
Figure 3. Decision matrix for selection of ecologically-economically-oriented 

investment project of agrarian-construction cluster subject  

to their economic-resource reserve 
Source: calculated and compiled by authors. 

 

Strength of criteria, one against the other, is established by a pairwise 

comparison procedure [5], which results are presented in Tabl. 2. The following 

relative significance scale is offered: from 1 – equal significance, 3 – medium degree 

of advantage, 5 – moderately strong advantage, 7 – very significant advantage, up to 

9 – absolute advantage. To establish a significance of criteria, the so called pairwise 

comparison matrixes are formed, where a number in the interval from 1 to 9 is 

assigned to each criterion. Weights of criteria as results of expert evaluations show 

what fold a project is weightier than the other by a specified criterion. 

 

Table 2. Evaluation of strength of criteria of ecologically-economically-oriented 

investment project of agrarian-construction cluster subject 

to their economic-resource reserve 

 
Source: compiled by authors 
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Investment projects from a formed list undergo a ranking procedure. At the first 

stage, the significance of the best projects by each criterion is established. A decision-

making process scheme within this state is an ordinal procedure of expert’s filling in 

pairwise comparison matrixes, which lines and columns are named after the projects’ 

names. Then, for each project evaluation vector, a strength of projects is calculated, 

which represents the respective line of the decision matrix. 

Each evaluation vector 𝑥�̅� =  (𝑥1𝑖 , 𝑥2𝑖 , … 𝑥𝑚𝑖) is established by a utility 

formula according to the formula:  
 

𝑈𝑖 = ∑ 𝑥𝑖𝑗 × 𝑤𝑗
𝑚
𝑗=1      (6) 

 

 

The higher the value of the utility function is the better the project is. When 

making calculations of utility values, criteria strengths 𝑤𝑗 [1; 25] may be taken into 

account. 

The analytical hierarchy process developed by T. Saaty [31] is a variety of a 

factor model taking the strength of the economic-resource reserve into account.  The 

analytical hierarchy process, from the methodological perspective, is a kind of a basis 

for solving tasks of the selection of alternatives by means of their multi-criteria 

ranking [34].  

The process provides decomposing a problem and processing assertions of a 

person making decisions. A hierarchic decision-making model contains three levels: 

targets, criteria (factors) evaluated by their significance for the target, and alternatives 

evaluated by preference in respect of each criterion. 

The result of calculations by this method is the ranking of all alternatives by all 

hierarchy criteria. The six multi-criteria selection models are divided: adaptive 

scheme – 1а, 2а, 3а; multiplicative scheme – 1b, 2b, 3b: “spatial pairwise comparison 

→ weighted sum formation → analytical hierarchy process” (Fig. 4). 

For each alternative option ai, the evaluation xij is conducted by each of selected 

criteria 𝑄 = {𝑞𝑗}
𝑗=1

𝑚
. The evaluation is expertly conducted. Thereafter, through a 

pairwise comparison procedure, the strengths of criteria are established by a pairwise 

comparison of each alternative by each criterion. The next step is to convolve the 

vectors of evaluations to scalar evaluations of utility functions. Evaluations xij are 

given in scores (from 0 to 100). 

To solve tasks within the analytical hierarchy process, pairwise comparison 

matrixes А = (aij) must be formed. To establish elements of these matrixes, it is 

needed to measure expert advantages in a certain ratio scale. The authors, subject to 

the Saaty’s process [43], offered a special evaluation scale consisting of five major 

and four intermediary assertions (Fig. 5). To compare factors, it is needed to form a 

compatibility matrix and fill in it with values from a ratio scale. When the factor i, in 

comparing with з j takes one of the above values, then factor j, compared with з i, 

takes an opposite value (
1

value 
).  
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Figure 4. Decision making in models of multi-criteria selection of mechanisms of 

state support of agrarian-construction cluster and  

industrial construction in countryside 
Source: compiled by authors based on [34; 42–43] 

 

 
Figure 5. Ratio scale of selection of ecologically-economically-oriented 

investment project of agrarian-construction cluster subject  

to their economic-resource reserve 
Source: compiled by authors based on [32] 
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After a pairwise comparison of factors, products are calculated by lines and then 

the root is found from the number of criteria – priority vector components. The 

strength of criteria is calculated by dividing the values of components of the priority 

vector of the criterion by the sum of the values of components of the priority vector. 

The hierarchy for the selection looks as follows (Fig. 6). 

 
Figure 6. Hierarchy for selection of ecologically-economically-oriented 

investment project for state support of agrarian-construction cluster subject to 

their economic-resource reserve  
Source: compiled by the author according to [32] 

 

Similar to calculating the strength of criteria, the evaluations of alternatives by 

each criterion are calculated, whereupon, along with the strengths of criteria, the 

results are entered into a summary table where the global priorities of alternatives are 

calculated as a sum of products of the strength of the criterion by the evaluation of 

the means under the respective criterion. So, the analytical hierarchy process enables 

to make a decision having considered the alternatives from different perspectives, 

evaluate data inconsistency and minimize it through coordination procedures, 

conduct a synthesis of the problem of decision-making by calculating the final rating, 

evaluate the importance of taking each decision and factor having an impact on the 

decision priority into account. Basic advantages of the method are the simplicity of 

rating calculation and, most importantly, method’s universality that manifests itself in 

its application in making decisions for state support in various industries of activities 

of agrarian-construction clusters. 

Based on the results of testing a methodological approach developed by authors, 

it is found that, of 13 criteria of efficiency considered, the most significant criteria 

are: the ecological location reserve (14.6 %), an adverse impact of natural-

anthropogenic factors (11.5 %), the net present value (11.0 %), the internal rate of 

return (11.0 %), clean products manufacturing (11.0 %). Ecological criteria of waste 
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disposal and energy saving reduction values of 9.7 and 8.6 %. The strength of the 

other six criteria is totally not more than 23 %. 444 investment projects [13] were 

included into a final list of significant ecologically-economically-oriented investment 

projects to provide state support for agrarian-construction clusters (on the regional 

principle) under the condition of the post-COVID reflection and reformation of local 

self-government and territorial organization of power in Ukraine, selected on the 

basis of the developed methods. A fragment of the final rating of priority investment 

projects grouped on the local-regional principle, is given in Tabl. 3. 

Developing the methods was conducted according to the following basic 

principles:  

− providing a systems and complex evaluation characterizing various aspects of 

implementing projects grouped on the local-regional principle;  

− providing objectivity and unambiguousness of conclusions (expert evaluations) 

obtained on the results of the project analysis;  

− providing comparability of evaluations of projects and possibility of their rating 

formation. 

It arises from the analysis of the results that during ranking with the use of the 

methods developed by authors, the top ten priority projects include all directions of 

development of the water facilities construction, having raised, in this case, the ranks 

from 2 to 8 points as compared with an option of accounting ecological criteria and 

from 6 to 11 points as compared with an option of accounting traditional criteria only. 

Mineral-raw material complex projects are, as before, among the top twenty (but the 

number of projects reduced to 40), having decreased their ratings by 9 pointsв. 

The number of projects of the agro-industrial direction, which, accordingly, are 

among the top twenty of the priority projects, increased to 70, having raised their 

ranking positions from 3 to 14 points as compared with an option of accounting 

ecological criteria and from 10 to 18 points as compared with an option of accounting 

traditional criteria only. 

As to rural renovation projects, the situation has not changed.  

Wholesale-food market construction projects decreased their ranking positions 

by 9 points as compared with an option of accounting ecological criteria and by 8 

points as compared with an option of accounting traditional criteria only. Options are 

offered to evaluate ecologically-economically-oriented investment projects for the 

provision of state support of agrarian-construction clusters and meet three scenarios 

of development of respective rural locations [38]: a conservative scenario (meets 

capital contributions to investment projects selected subject to traditional efficiency 

indicators only); a moderate scenario (meets capital contributions to investment 

projects selected subject to traditional and ecological efficiency indicators); an 

economically-ecologically-rationally-oriented scenario (meets capital contributions to 

investment projects selected according to the methods offered by authors and having 

regard, inter alia, to the economic-resource reserve of agrarian-construction clusters 

developing under the influence of natural-anthropogenic factors). 

Supporting priority directions of the implementation of economically-

ecologically-rationally-oriented investment projects at the level of the efficient state 



Issue 2 (6), 2021  Economics, Finance and Management Review 

 

145 

regulation will become a catalyst for the ecologically sustainable growth and 

development of agrarian-construction clusters (Fig. 7). 

 

Table 3. Final priority rating of ecologically-economically-oriented investment 

projects for programs of state and regional support for agrarian-construction 

clusters (on regional principle) 

 
Source: calculated by authors according to [13; 17; 32] 

 

The ecological state of rural locations is of great importance in selecting 

investment projects. So, implementing investment projects in the rural area inclined 

to significant adverse impact of natural-anthropogenic factors can lead to disastrous 

consequences for the projects and, accordingly, for the development of agrarian-

construction clusters, in general. 

At the same time, the absence of the ecological reserve at the rural location 

precludes from implementing economically-ecologically-oriented investment projects 

associated with the industrial production having an adverse impact on the 

environment as the renovation potential of such rural area is exhausted. 

Conclusion. Present-day realities are such that the conditions and principles of 

the provision of state support for an ecologically-economically-oriented investment 

project of agrarian-construction clusters must be changed. The main thing is not 

financing investment projects by the state but changing the business environment, by 

which the following is meant: in selecting projects for state support, the use of a 

project approach is welcome; financing from the state budget must be mainly applied 

for core infrastructure support; restructuring and expanding competitive selection 

mechanisms wherefore developing measurable criteria for the determination of the 

winners is required; projects with a high multiplicative effect for the economy must 

become the priority investment projects; the priority must be given to the public-

private partnership projects as well as to other long-term instruments. 



 
Figure 7. “State Catalyst” for programs of support of ecologically-sustainable growth and development of agrarian-construction 

clusters subject to their economic-resource reserve 
Source: compiled by the author according to [2–3; 6; 19–20; 28; 44] 
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In addition to direct participation by the state and investment policy, an 

important direction of stimulating investor’s ecologically-economically-oriented 

behavior may become: leasing payment compensation; tax payment deferral; special 

economic zone development; establishment of state funds for rural renovation 

development. 

The first-priority thing in the formation of the priority of state support for 

agrarian-construction clusters subject to their economic-resource reserve is setting an 

aim, which in this study is formulated as follows: formation and implementation of 

mechanisms of state support of agrarian-construction clusters for sustainable rural 

development under the post-COVID reflection. This aim must meet the following 

requirements:  

1) specific components of the “state catalyst” may not contradict one another 

and may not have a differently directed character; 

2) all measures creating the prerequisites and incentives for introducing 

ecologically-economically-oriented investment projects must be adequate to the goals 

and tasks of sustainable development of rural areas, in particular, and the state, in 

general; 

3) state support orientation on the economic-resource reserve; 

4) agreement on a mechanism with objective inconsistency of interests of 

government and nongovernment entities; 

5) stimulation to achieve the maximum possible result by attracting the 

minimum amount of investment resources; 

6) use of economic management methods providing economic independence of 

management entities in establishing the goals, the ways and means of achieving the 

goals  as well as economic and social responsibility for the results of their activities; 

7) Application of organizational and economic regulators of the relationship 

between stakeholders of the ecologically-economically-oriented investment process 

at all management levels. 

Functions of the “state catalyst” of support programs are the planning, 

organization, motivation, regulation and control, informational and analytical support 

in exercising which a wide range of legal, administrative, organizational, economic, 

financial (incentives and sanctions) and other methods is used. Complex architecting 

the priority of ecologically-economically-oriented investment projects for programs 

of state and regional support of agrarian-construction clusters must combine the 

elements of both state regulation and market self-regulation. 
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