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Abstract

:

Auditing activity, in the last decade, is one of the most dynamically changing types of economic activity, on the one hand, due to an increase in the number of state projects implemented by many countries, and on the other hand, due to technological innovations and digitalization. Russian auditing practices are also being actively reformed. For example, the Ministry of Energy is updating their audit methodology. The subject of this study is to ensure the efficiency of spending public funds for the implementation of strategic projects. The object of this study is the methodology of a state audit. An analysis of the currently used Russian and international standards for public audits shows that there are many opportunities to improve the methodology for conducting financial, strategic and performance audits. First of all, there is a need to solve methodological problems in monitoring the efficiency of investment developments, since partnerships between private investors and government bodies for the implementation of strategic projects have expanded. The main difficulty of audit methodology is the definition of a system of target criteria in long-term projects. Quite often it is difficult to determine the main expected result, for example, financial, or social efficiency or the adequacy of multi-unit tariffs. All these circumstances determine the relevance of methodological changes. The aim of this study is to develop a new audit methodology as, first of all, a management technology. We use a result-oriented approach that is based on the developed system of indicators, to evaluate the effectiveness of an institutional project and to evaluate the effectiveness of environmental costs and technological innovations to reduce anthropogenic emissions and to create a single Asian energy space.
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1. Introduction


The COP26 international climate conference in Glasgow, held in November 2021, showed how difficult it is for the world community to reach agreement on a number of key issues, in particular, on the decommissioning of coal-fired generation facilities, the need to reduce methane emissions and deforestation. However, significant progress has been made on some important areas of climate policy that have been neutralized by sanctions. For example, there is an agreement on the mechanisms for international carbon trading under Article 6 of the Paris Agreement, which is expected to lead to increased interactions between countries to achieve climate goals. Despite the global trend towards increased electricity generation from renewable energy sources (RESs), fossil fuels account for more than 80% of the world’s primary energy consumption. The sharp increase in gas prices in Europe in 2021 clearly indicates that the dependence of industrialized countries on fossil energy resources remains high.



The Russian Federation has implemented 14 national projects (programs) in various areas: demography, health, education, housing and the urban environment, ecology, safe and high-quality roads, labor productivity and employment support, science, digital economy, culture, small- and medium-sized businesses and support for individual entrepreneurial initiative, international cooperation and export [1,2]. Each national project consists of a number of federal, regional and institutional projects aimed at achieving national development goals. The system of project management of budget expenditures in the Russian Federation consists of the following elements:




	
National projects that ensure the achievement of priority areas for accelerated development.



	
Federal projects as part of national projects that ensure the achievement of goals, objectives and target indicators of national projects.



	
Federal projects outside of national projects, ensurng the achievement of other indicators on behalf of the President, the Government of the Russian Federation.



	
Regional projects that ensure the achievement of goals, objectives and target indicators of national projects in the areas of jurisdiction of the constituent entities of the Russian Federation.



	
Institutional projects that ensure the achievement of goals, objectives and target indicators of departments.








The Ministry of Energy is implementing four strategic projects “Digital Energy”; “Unified Technical Policy—Reliability of Electricity Supply”; “Improving the Processes for Collecting, Processing, Storing and Using Information Resources of the Fuel and Energy Complex and Development of the State Information System of the Fuel and Energy Complex”; and “Organization of project activities in the Ministry of Energy of Russia”, which are being implemented as part of the national project “Digital Economy of the Russian Federation”, adopted by the Russian government in 2017 [3,4,5,6,7]. These projects have caused changes in the methodology of a state audit of budget spending.



One of the main requirements for the methodology is the definition of criteria for efficiency, productivity and effectiveness. The auditor should communicate, in a transparent manner, assurance regarding the outcome of the audit in relation to the subject matter. In addition, it is very important to form a conclusion that the results are based on sufficient and appropriate evidence. If there is any error in the evidence, the results and conclusions will also be erroneous [8]. New technology is based on mathematical modeling of investment dynamics.



As part of this study, scientific articles by authors who have studied audit (control) issues of project activities have been analyzed [9,10,11,12,13,14,15]. By analyzing the standards of project activities, it can be noted that the generally accepted international methodologies PMBoK and PRINCE2, despite some fundamental differences in individual stages of projects, contain requirements for monitoring their implementations and the need to know all risk factors. The authors of [16] identified high-quality planning and consistent monitoring at all stages of project implementation as key factors for the success of project activities. The author of [17] pointed out the need for qualitative selection of projects during their initiation. The importance of good planning as an analytical basis for evaluating the results of each project was emphasized in [18]. The authors in [19] noted that public projects are complex structures that require too many criteria, which sometime contradict each other; and therefore, create difficulties in assessing the quality of their implementation and achieving the final goals. Some authors have emphasized the need to determine the contribution of the project to the achievement of national development goals [20]. The work by [21] was devoted to the issues of project activities in the energy sector.




2. Materials and Methods


A systems-oriented approach, according to GUID 3910, Article 54, is an approach that does not primarily focus on public policies or goals, but focuses on properly functioning governance systems as a condition for effective and efficient public policies. During the process of developing the audit methodology, provisions to consider include the regulatory legal acts and methodological documents in the field of project activities, INTOSAI international standards and other internal regulatory documents used by the Accounts Chamber of the Russian Federation in the process of controlling state property.



The audit of institutional projects should cover the following issues:




	-

	
The purpose of the system;




	-

	
Responsible participants;




	-

	
Responsibilities of each participant;




	-

	
The rules, regulations and procedures that will matter;




	-

	
Relevant information flows.









In addition to the questions specified in GUID 3910, the following is advisable:




	-

	
Identification and analysis of the tasks to be solved by the project;




	-

	
Identification of executors and beneficiaries of the project;




	-

	
Analysis of the transformational mechanism of the project;




	-

	
Assessment of the sufficiency of resource support for the implementation of the project and the validity of the distribution of resources for project activities;




	-

	
Analysis of the quality of planning project targets;




	-

	
Checking of the compliance of the project passport with the established requirements for the project development procedure;




	-

	
Checking of the implementation of project milestones;




	-

	
Checking of the implementation of project activities;




	-

	
Assessment of the achievement of project targets;




	-

	
Analysis of the quality of project implementation;




	-

	
Evaluation of the cost effectiveness of the project implementation [22].









The identified tasks to be solved by the project should be ranked according to the degree of technical and financial significance, with the assignment of weighting coefficients, which are determined by the internal audit standards of the self-regulatory organization of auditors (SRO) working with energy companies on institutional projects. For each project, a goal is identified and a network of interrelated tasks is formed that form a network graph, as well as a list of criteria for monitoring managerial impacts. The network graph (or goal tree) assumes that all elements are distributed over resources and over time. Each task (or event of this graph) has different technical and financial characteristics (Figure 1).



A “task tree” is the basis for the subsequent analysis of the content of an institutional project using the criterion of completeness of coverage of all tasks and their components by the tasks set in the project. If the project tasks are not aimed at eliminating individual causes of tasks that can be managed, this is qualified as the cause of the risk of not achieving the project goals. The “task tree” as a tool is widely used in the choice of investment alternatives, in the tax control of affiliated persons.



The information necessary to build a “tree of tasks” is formed on the basis of regulatory legal and methodological information, official statistics, results of scientific research, the results of previously conducted control and expert analytical activities on the analyzed topic and information obtained during their implementation.



In addition, based on a comparison of the “reference” and actual parameters of a project, an analysis of its transformational mechanism is performed: An assessment is made of the coverage of the identified tasks and components by the project activities as a whole and in the context of activities that can be adjusted taking into account the conclusion that the expected results (project activities) correspond to the identified tasks. An analysis of the sufficiency of resource support for the implementation of the project and the validity of the distribution of resources for individual activities is performed.



The results of the analysis are summarized in the form of a roadmap or project results map (Figure 2).



On the basis of the project results map, an analysis of the quality of planning a project’s target indicators is performed according to the following criteria: compliance of the target indicators with the goals and objectives of the project; consideration of the ability of performers to exert managerial influence on the solution of identified tasks when planning the values of target indicators; consideration of the resource constraints of the project when planning the values of target indicators; completeness of the reflection of the expected results in the context of indicators of immediate results, indicators of final results and indicators of the final effect.



Such an in-depth and complete analysis of the formation of a project will allow, in the future, an evaluation of its implementation not only from the point of view of the achievement of milestones, activities and indicators of cash execution for budget expenditures, but also from the point of view of the expected contributions to the achievement of national development goals of the country. One of the key conditions for implementing a promising approach to a project audit is a high level of digitalization of control and analytical activities. A systematic approach, automation tools and integration with government information systems will ensure sufficient coverage and relevance of information for analytical work within the framework of the project audit. Thus, in-depth systemic analyses of the formation and implementation of projects, aimed at assessing the expected achievement of national development goals, is of great importance in the professional activities of state auditors [23,24,25].



The main directions for the methodology of a state audit of institutional projects are defined as:




	(1)

	
An audit of the formation of the project (determination of the limit of capital investments and financial performance indicators);




	(2)

	
An audit of the project implementation (control of the distribution of resources and work in time).









The audit of project formation includes several stages, which are presented in Table 1.



The methodology for auditing the implementation of institutional projects provides for the sequential implementation of two stages of the state audit in accordance with the recommendations of INTOSAI includes:




	(1)

	
Analysis of the achievement of the expected results of the project (Table 2);




	(2)

	
Evaluation of the effectiveness of the project.










3. Results


The world is witnessing a change in trends in climate policy, a reorientation of export flows of energy resources and an expansion of investors in state energy financing programs in accordance with the concept of a multipolar world. An analysis of the methodology for auditing projects in the energy sector, both in the public administration sector and in the corporate sector in many countries, makes it possible to determine common methodological approaches for its implementation. In general, the audit of projects should be primarily aimed at identifying inefficient activities and projects. To do this, it is important to define key performance criteria during the planning stages. This procedure is recommended by all internal auditing standards and the INTOSAI recommendations. Then, benchmarking is appropriate—project management practices are generalized, systematized, and risks are identified and assessed. In Russia, there are now 18 self-regulatory organizations of auditors operating in the energy sector in different geographical areas, which form internal standards for assessing the quality of management and provision of goods in the energy sector.



In connection with the spread of the illegal practice of nationalization and the withdrawal of investments and property, there is a need to establish legal documents and obtain guarantees and pledges to pay off debts. Modern digital technologies expand the possibilities of modeling the relationship between resources and the properties of all types of beneficiaries, since an energy product can now be a multicomponent product and the created energy product can now be stored (this was not possible before). In a state audit of projects, the assessment of quality planning of needs is of key importance. Currently, for example, in Russia, China and Australia, the process of identifying consumers is being conducted. Energy consumers have changed the structure, volumes of consumption and requirements for energy resources. It is the analysis of needs in terms of strategic goal setting, reliability, safety and the optimal distribution of resources over time that makes it possible to implement an integrated approach.



The first stage of the recommended methodology for auditing an institutional project is to identify and analyze the tasks that the project is aimed at solving. The result of this stage is the construction of a “task tree” (Figure 2).



The indicator of the distribution of resources between the project executors in terms of their potential contribution to the solution of each task is defined as:


    ∑  i = 1   n      V   i     =   ∑  g = 1   m      C   g   l   = 1    



(1)




where     V   i     is the weighting coefficient of the i-th task and is the potential contribution of the g-th executor to solving problems.



At the second stage of an audit of the formation of an institutional project, the executors, investors and beneficiaries are identified by sectors of the economy. The list of performers is determined on the basis of a competition; in Russia and China, this competition is held in the form of a state order. In Russia, often in energy projects, you can find a mixed form of ownership and a wide variety of investors. Therefore, now they take into account the coefficient of involvement of investors and performers in solving problems:


    E   1   =     ∑  k = 1   m      C   g   p         ∑  k = 1   m      C   g   l        



(2)




where     E   1     is the coefficient of investment participation;



	-

	
planned contribution of the g-th performer to the solution of the task;




	-

	
the potential contribution of the g-th performer to the solution of the tasks set.







The individual coefficient of a performer’s involvement in solving tasks is:


    E   1   g   =     C   g   p       C   g   l      



(3)




where     E   1   g     is the coefficient of involvement of the g-th performer in solving the task,     C   g   p     is the planned contribution of the g-th executor to the solution of the planned task,     C   g   l     is the potential contribution of the g-th executor in solving the problem.



The list of project executors is correlated with the “task tree” in order to determine the potential contribution of executors (individual organizations) to the solution of the identified tasks (    E   i    ). When calculating the potential contribution, only those components of the tasks that have the ability to exert managerial influence are taken into account.



The list of project beneficiaries should be strictly regulated. The choice of performers should be based on an analysis of the achievements of the performers, the results of previously implemented projects and expert analytical activities on the subject under analysis.



Based on the list of beneficiaries of the project and the “task tree”, certain needs are correlated with the tasks, activities and results.



The quantitative indicator of the second stage of an audit of an institutional project is the coefficient of involvement of performers in solving the tasks set (    E   i    ), which, if necessary, is adjusted taking into account the conclusion that the project can satisfy the needs of all groups of beneficiaries by the value (ki):




	
Equal to 1, if it is concluded that the institutional project can meet the needs of all groups of beneficiaries;



	
Equal to 0.85, if it is concluded that the institutional project has a limited ability to meet the needs of all groups of beneficiaries;



	
Equal to 0.7, if there are doubts about the possibility of an institutional project to sufficiently meet the needs of all groups of beneficiaries.








Based on the results of identifying the executors and beneficiaries of a project and the analysis performed, the reasons for possible failures are determined, as well as the ability of the institutional project to sufficiently satisfy the needs of all groups of beneficiaries, for which individual coefficients of involvement of executors in solving the identified tasks (    E   i   g    ) are calculated. The coefficient (    E   i   g    ) if necessary, is adjusted by the value (    E   i   g    ), taking into account the conclusion that the institutional project can satisfy the needs of all groups of beneficiaries, similarly to the order determined for the coefficient of involvement of performers (Ei).



At the third stage of an audit of the formation of an institutional project, an analysis of the transformational mechanism of the project is performed. To do this, task weights (Vi) are distributed among the activities of the institutional project with the assumption that they fully cover each identified task. The distribution of task weights (Vi) between institutional project activities, assuming full coverage of each identified task, is:


    ∑  i = 1   n      V   i   =   ∑  j    n ′       S   j   l   = 1     ,  



(4)




where Vi is the weighting factor of the i-th problem and     S   j   l     is the value of the full coverage of the tasks by the j-th event.



The coefficient of coverage of the task components by the activities of the institutional project is:


    E   2   =     ∑  j = 1    n ′       S   j   p         ∑  j = 1    n ′       S   j   l        



(5)




where E2 is the coefficient of coverage of tasks and components by the activities of the institutional project,     S   j   p     is the planned coverage of the j-th event of tasks and components, and     S   j   l     is the complete coverage of the j-th event of tasks and components.



In order to correlate the tasks, activities and expected results of the implementation of the institutional project with the “task tree”, an expert assessment is performed:




	✓

	
Coverage of the identified tasks and components by the activities of the institutional project;




	✓

	
Compliance of the expected results of the institutional project with the identified tasks.









Based on the results of the assessment, the coefficient of coverage of the identified tasks and components by the activities of the institutional project (Ei) is calculated, which, if necessary, is adjusted, taking into account the conclusion that the expected results of the national project correspond to the identified tasks by the value (ki):



Equal to 1, if it is concluded that the expected results of the institutional project correspond to the identified tasks;



Equal to 0.85, if it is concluded that the expected results of the institutional project meet the identified tasks in a limited way;



Equal to 0.7, if there are doubts about the compliance of the expected results of the institutional project with the identified tasks.



Based on the results of the analysis of the transformational mechanism of the institutional project, the reasons for the failure to fully cover the identified tasks and components by each activity, as well as the discrepancy between the expected results of the national project and the identified tasks, are determined, for which the coefficients for covering the identified tasks and components by the activities of the institutional project in the context of activities     E   j   2     are calculated. The coefficient     E   j   2     is adjusted, if necessary, by the value     k   j   2     taking into account the conclusion that the expected results of the project correspond to the identified tasks in the order determined for the coefficient (k2).



At the fourth stage of an audit of the formation of an institutional project, the results of the previous analysis are summarized in the form of a project results map in order to establish:



Sufficiency of resource support for implementation of the institutional project;



The validity of the distribution of resources for the activities of the national project.



The sufficiency of resource support for implementation of the national project is determined based on the number and content of the activities of the institutional project with the assumption that they fully cover each identified task (Vi).



The sufficiency of collateral can be assessed using several coefficients:


    E   3   =     ∑  j = 1    n ′       C   j   p         ∑  j = 1    n ′       C   j   l        



(6)




where E3 is the coefficient of sufficiency of the resource provision for the implementation of the national project,     C   j   p     is the planned amount of resource support for the implementation of the j-th event of the national project,     C   j   l     is the required amount of resource support for the implementation of the j-th event of the national project.



The following is the coefficient of sufficiency of resource provision for the implementation of the j-th event of the institutional project:


    E   3   j   =     C   j   p       C   j   l      



(7)




where     E   3   j     is the coefficient of sufficiency of resource support for the implementation of the j-th measure of the institutional project,     C   j   p     is the planned volume of resource support for the implementation of the j-th measure of the institutional project, and     C   j   l     is the required amount of resource support for the implementation of the j-th measure of the institutional project.



Based on the results of assessing the planned cost of the activities of the institutional project, the coefficient of sufficiency of resource support for the implementation of the institutional project (    E   3    ) is calculated, based on the results of which, in order to determine the reasons for the insufficiency of resources, the corresponding coefficients are determined in the context of the activities of the institutional project (    E   3   j    ). The validity of the distribution of resources for the activities of the institutional project implies the maximization of the coefficient (    E   3   j    ) depending on the weighting coefficients (Vi).



In order to determine the validity of the allocation of resources for project activities, the activities are ranked by the weighting coefficients of the tasks to be solved by the corresponding activities. If the values of the coefficients (    E   3   j    ) do not reflect the resulting distribution, a conclusion is made about the unreasonable distribution of resources among the activities of the institutional project.



The residuality coefficient of resource support for the implementation of the institutional project, if necessary, is adjusted by the value (k3):



Equal to 1, if a conclusion is made about the reasonableness of the distribution of resources for the activities of the institutional project;



Equal to 0.85, if it is concluded that the allocation of resources for the activities of the institutional project is insufficiently justified;



Equal to 0.7, if there are doubts about the validity of the distribution of resources for the activities of the institutional project.



The coefficient (    E   3   j    ) in relation to individual activities of the institutional project, taking into account the conclusion about the reasonableness of the distribution of resources for the activities of the institutional project, is not adjusted.



At the fifth stage of an audit of the formation of a national project, based on the results map of the national project, an analysis of the quality of planning the target indicators of the national project is performed.



The institutional project target planning quality factor (E4) is the sum of the following four criteria:




	-

	
Compliance of target indicators with the goals and objectives of the project (weight 0.25);




	-

	
The ability of performers to exert managerial influence on the solution of problems when planning the values of target indicators (weight 0.25);




	-

	
Availability of resource limitations of the national project when planning the values of target indicators (weight 0.25);




	-

	
Completeness of reflection of the expected results in the context of indicators of immediate results, indicators of final results and indicators of the final effect (weight 0.25).









Based on the analysis, the value of the quality factor for planning the target indicators of the institutional project (E4) is determined as the sum of the above four criteria.



At the sixth stage of an audit of the formation of an institutional project, the compliance of the institutional project passport with the established requirements for the procedure for developing institutional projects is checked, as well as checking the timely updating of the project passport. The project passport quality factor (E5) is:




	-

	
Equal to 1, in the absence of significant comments on the content and (or) timely updating of the project passport;




	-

	
Equal to 0.5, if there are significant comments on the content and (or) timely updating of the project passport.









Based on the results of the check, the value of the quality factor for compiling an institutional project passport (E5) is determined, which takes the following values:




	✓

	
Equal to 1, in the absence of significant comments on the content and (or) timely updating of the project passport;




	✓

	
Equal to 0.5, if there are significant comments on the content and (or) timely updating of the project passport.









At the seventh stage of an audit of the formation of an institutional project, the results obtained at the previous stages are summarized. The summary coefficient of the project formation quality is calculated by:


    E   r e s u l t   = 0.8 ×     E   1 ×   k   1   +   E   2 ×   k   2   +     E   3 ×   k   3         3   + 0.2     E   4 +   E   5       2   × M  



(8)




where E1 is the coefficient of involvement of performers in solving problems; k1 is the value of the adjustment, taking into account the conclusion that the institutional project can meet the needs of all groups of beneficiaries (k1 takes the values: equal to 1 if it is concluded that the national project can meet the needs of all groups of beneficiaries, equal to 0.85 if a conclusion is made about the limited ability of the national project to meet the needs of all groups of beneficiaries, equal to 0.7 if there are doubts about the ability of the national project to sufficiently meet the needs of all groups of beneficiaries); E2 is the coefficient of coverage of tasks and components by the activities of the institutional project; k2 is the amount of adjustment, taking into account the conclusion about the compliance of the expected results of the project with the identified tasks (k2 takes the values: equal to 1 if it is concluded that the expected results of the institutional project correspond to the identified tasks, equal to 0.85 if it is concluded that the expected results of the institutional project meet the identified tasks in a limited way, equal to 0.7 if there are doubts about the compliance of the expected results of the institutional project with the identified tasks); E3 is the coefficient of adequacy of resource support for the implementation of the project; k3 is the value of the adjustment, taking into account the conclusion about the validity of the distribution of resources for project activities (k3 takes the values: equal to 1 if a conclusion is made about the reasonableness of the distribution of resources for the activities of the institutional project, equal to 0.85, if it is concluded that the allocation of resources for the activities of the institutional project is not sufficiently justified, equal to 0.7, if there are doubts about the reasonableness of the allocation of resources for the activities of the institutional project); E4 is thequality factor for planning project targets; E5 is the quality coefficient of the project passport compilation; M is the maturity level of drawing up a national project passport.



For the project as a whole, an assessment of the quality of project formation (Eresult) is calculated. The maturity level of drawing up an institutional project passport takes values in accordance with the criteria presented in Table 3.



In relation to an institutional project activity, the evaluation of the quality of the formation of the project activity (Eresult) is calculated. If the assessment of the quality of the formation of an institutional project and (or) the assessment of the quality of the formation of an individual project event takes a value of 0.8 or higher, it is concluded that the institutional project can contribute to the achievement of the national development goals of the Russian Federation for the period up to 2050.



If the assessment of the quality of the formation of an institutional project and (or) the assessment of the quality of the formation of an individual project event takes a value below 0.8, it is concluded that it is necessary to finalize the institutional project in order to contribute to the achievement of the national development goals of the Russian Federation for the period up to 2030 and up to 2050 of the year.



An assessment of the quality of the formation of an institutional project and project activities, as well as conclusions and proposals based on the results of the audit, are used when conducting a state audit of the implementation of institutional projects.



An audit of the implementation of an institutional project is aimed at assessing the achievement of the expected results of the institutional project, as well as the effectiveness of its implementation. When conducting a state audit of the implementation of institutional projects, the reliability of the information contained in the information analytical system for the implementation of institutional projects is also verified.



The first stage of an audit of the implementation of an institutional project is the analysis of the achievement of the expected results of the project. In order to analyze the achievement of expected results, the following are assessed:




	-

	
Fulfillment of institutional project milestones;




	-

	
Achievement of target indicators of the institutional project;




	-

	
Cash execution for the costs of the implementation of the institutional project [26].









The assessment of the degree of implementation of an institutional project milestones (Q) is conducted on the basis of a comparison of the actual number of milestones completed on time at the end of the reporting period and their planned number. When evaluating the degree of fulfillment of control points, the following scale is used:



“High level” of performance is assigned when the value of the score is more than 0.9;



“Average level” of performance is assigned when the score value is more than 0.7;



“Low level” of performance is assigned when the score is 0.7 or less.



If it is impossible to achieve a high level of implementation of the control points of the institutional project, an analysis of the reasons for non-fulfillment is performed, and the risk of non-fulfillment of the expected results of the institutional project is assessed. The assessment of the risk of non-fulfillment of the expected results is conducted taking into account the calculated value of the coefficient of involvement of performers in solving the identified tasks (Ei), adjusted for the conclusion that the institutional project can satisfy the needs of all groups of beneficiaries (ki).



In the case of failure to achieve a high level of implementation of the project milestones with the value of the adjusted coefficient (Ei   ×   ki) below 0.8, it is concluded that there are significant risks of not obtaining the expected results of the institutional project.



The assessment of the achievement of the target indicators of the institutional project (Pi) is conducted on the basis of a comparison of the actual values of the indicators at the end of the reporting period and the planned values of the corresponding indicators. For a group of target indicators for direct results, the degree of achievement of target indicators for direct results (Pdirect) is calculated. For the group of target indicators of the final results, the degree of achievement of the target indicators of the final results (Pfinal) is calculated. For the group of target indicators of the final effect, the degree of achievement of the target indicators of the final effect (Presult) is calculated. When assessing the degree of achievement of target indicators for each group, a single scale is used:




	-

	
“High level” of performance is assigned when the value of the score is more than 0.9;




	-

	
“Average level” of performance is assigned when the score value is more than 0.7;




	-

	
“Low level” of performance is assigned when the score is 0.7 or less.









The final assessment of the degree of achievement of the target indicators is based on the smallest of the three estimates of the groups of target indicators (P). If it is impossible to achieve a high level of target indicators, all causes are analyzed and the risk of non-fulfullment of the expected results of the project is assessed. The assessment of the risk of non-fulfillment of the expected results of the national project is conducted taking into account the calculated coefficients (E2) and (k2). If the value of the adjusted coefficient (E2  ×   k2) is below 0.8, it is concluded that there are significant risks of non-fulfillment of the expected results of the project.



The assessment of the degree of cash execution for the costs of implementing the institutional project (R_j) is based on a comparison of the actual costs of implementing the project at the end of the reporting period and their planned level. When assessing the degree of cash execution for the costs of project implementation, a single scale is used:




	-

	
“High level” of performance is assigned when the value of the score is more than 0.9;




	-

	
“Average level” of performance is assigned when the score value is more than 0.7;




	-

	
“Low level” of performance is assigned when the score is 0.7 or less.









The final assessment of the degree of cash execution for expenses (R) from all sources for the implementation of the institutional project is based on the lowest of the estimates for each source of expenses.



If it is impossible to achieve a high level of cash execution for expenses from all sources for project implementation, the reasons for the impossibility of failures are analyzed, taking into account the calculated value of the resource adequacy ratio for project implementation (E3), adjusted by taking into account the conclusion about the reasonableness of the distribution of resources for project activities (k3).



If it is impossible to achieve a high level of cash execution for expenses from all sources for the implementation of an institutional project with the value of the adjusted coefficient (E3 × k3) below 0.8, it is concluded that there are significant risks of non-fulfillment of the expected results of the project.



The second stage of an audit of the implementation of an institutional project is the assessment of the effectiveness of its implementation. In order to assess the effectiveness of project implementation, information on the results of the analysis of the implementation of the expected results of the project, the existing significant risks of non-fulfillment of the expected results of the project, is summarized in Table 4.



As can be seen, the proposed methodology differs significantly from the traditional one [16] in the gradation of risks and the level and status of beneficiaries.



If it is possible to achieve a high level of efficiency in all areas of the assessment, a conclusion is made about the expediency of the project and its inclusion in the national plan for the period up to 2050.




4. Discussion


During this study, we conclude that there is a need to develop an integrated approach to auditing (control) the efficiency of project activities of executive authorities, which, as part of project activities, initiate and implement institutional projects, the targets of which should be aimed at achieving national development goals provided by federal and national projects. At the same time, the planning stage and the stage of analysis of the project execution are singled out as the main stages of an audit (control) of an institutional project. The main goal of the first stage is an independent assessment of the validity of goal setting and the volume and the timing of expenditures on the institutional project. At the second stage, the efficiency of budgetary resources is estimated.



The need to assess quality planning of a project was emphasized by Mark Velasquez and Patrick T [27], who paid considerable attention in their works to the need for quality selection at the stage of project initiation.



We agree with the conclusions of Primadhika M., Teguh R., Matos S. and Lopes E., who attached great importance to the pre-investment phase when assessing the quality planning of a project, and proposed using such variables as: compliance with quality characteristics, social responsibility, stake-holder satisfaction, costs, timing and reliability. This approach was considered in terms of identifying and analyzing the tasks that an institutional project is aimed at, determining executors and beneficiaries of the project, while developing individual ratios for the involvement of executors in solving identified tasks, which allows assessing the ability of the institutional project to sufficiently satisfy the needs of all groups of beneficiaries [28].



Cordoş, G. S. and Fülöp, M. T. [29] rightly believe that when estimating the efficiency of the project, it is necessary to assess the achievement of desired project results, which is consistent with the conclusion about the need to evaluate the outcome as the final effect of the institutional project.



George-Silviu, C. and Melinda-Timea, F. [30] attached great importance to project activities in the public sector, considering it to be a powerful catalyst for economic recovery and state renewal. The authors noted the need for a subsequent assessment of the results of a project’s implementation, which can be both direct (immediate) and indirect (side). At the same time, the authors noted that side effects can cause a negative effect, and performance should be assessed not only in the short term, but also in the long term. As performance indicators, the authors proposed using such criteria as relevance (retaining the need for the project), sustainability (saving benefits throughout the entire implementation period) and benefit costs (cost-benefit analysis). This approach is consistent with the results of this study in terms of the need to cover the entire cycle of using public resources—from project planning to obtaining the outcome.




5. Conclusions


The presented methodology for a state audit of institutional energy projects is universal and can be used for any country. It is recommended that a state audit of institutional projects be performed in the following areas: an audit of the formation of the national project and implementation of the national project.



The methodology focuses on assessing the possibility of each institutional project providing a significant contribution to the achievement of a country’s national development goals for the period up to 2050 and on identifying the risks accompanying each project.
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Figure 1. “Network graph” of the tasks to be solved within the framework of the national project, compiled by the authors. 
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Figure 2. Map of the results of the project. 
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Table 1. Audit of the formation of an institutional project.
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	No
	Audit Stages
	Content of Audit Procedures





	1
	Identification and analysis of the tasks of the region, which the project is aimed at solving
	An indicator of the distribution of resources between the project executors in terms of their potential contribution to the solution of each task



	2
	Identification of performers, investors and beneficiaries
	The coefficient of involvement of investors and performers in the solution



	3
	Analysis of the transformational mechanism of the project
	Distribution of weighting coefficients of tasks between the activities of the institutional project with the assumption that they fully cover each identified task.



	4
	Creating a project results map
	The works are adjusted in accordance with the coefficients of sufficiency of the resource provision for the implementation of the institutional project and the coefficients of coverage of tasks and components by the activities of the institutional project in the context of activities.



	5
	Analysis of the quality of planning indicators
	The quality factor of planning the targets of the institutional project.



	6
	Checking the compliance of the project passport with the established requirements
	The quality coefficient of the project passport compilation.



	7
	Summary assessment of the quality of project formation
	Summary coefficient of the quality of project formation.







Source: compiled by the authors.
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Table 2. Recommended methodology for analyzing the achievement of expected results of an institutional project.
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Indicator

	
Formula






	
Assessment of project milestones (Q).

	
  Q =     Q   f       Q   p      ,




	
where Qf—actual number of milestones completed within the established time limit at the end of the reporting period;

Qp—number of milestones planned for the reporting period.




	
Achievement of project target indicators     P   i    

	
    P   i   =     P   i   f       P   i   p      ,




	
where     P   i   f    —actual value of the i-th indicator at the end of the reporting period;

    P   i   p    —planned value of the i-th indicator, set for the corresponding reporting period.




	
Achievement of immediate target indicators (Pimmediate)

	
     P   i ( i m m e d i a t e )   =     ∑  i ( i m m e d i a t e )   n 1      P   i ( i m m e d i a t e )       n 1     




	
where Pi(immediate)—assessment of the achievement of the i-th target indicator of immediate target indicators;

n1—number of immediate target indicators.




	
Achievement of deliverable target indicators (Pdeliverable).

	
     P   i ( d e l i v e r a b l e )   =     ∑  i ( d e l i v e r a b l e )   n 2      P   i ( d e l i v e r a b l e )       n 2     




	
where Pi(deliverable)—assessment of the achievement of the i-th target indicator of deliverable target indicators;

n2—number of deliverable target indicators.




	
Achievement of outcome target indicators (Poutcome).

	
     P   i ( o u t c o m e )   =     ∑  i ( o u t c o m e )   n 3      P   i ( o u t c o m e )       n 3     




	
where Pi(outcome)—assessment of the achievement of the i-th target indicator of outcome target indicators;

n3—number of outcome target indicators.




	
Final assessment of the achievement of target indicators (P).

	
  P = m i n ⁡ (   P   i m m e d i a t e   ;   P   d e l i v e r a b l e   ;   P   o u t c o m e   ) ×   P   ′    ,




	
where     P   ′    —full data ratio to assess the achievement of target indicators, calculated as the ratio of the number of target indicators for which actual data on implementation is available to the total number of target indicators set in the national project.




	
Assessment of national project expenditures     R   j    

	
    R   j   =     R   j   f       R   j   p      ,




	
where     R   j   f    —actual volume of expenditures from the j-th source to implement the national project at the end of the reporting period;

    R   j   p    —planned volume of expenditures from the j-th source to implement the national project at the end of the reporting period;




	
Final assessment of expenditures from all sources to implement the national project (R).

	
  R =     ∑  j   n 4      R   j     ×   v   j     n 4    ,




	
where vj—volume of the j-th source;

n4—amount of sources.
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Table 3. Criteria for the maturity level of the project.
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	Level of Maturity
	Criteria
	Value





	Level 0:

lack of indicators or baseline data
	Achievement of goals is not characterized by indicators or indicators do not have target values, or justification is not provided to achieve target values of indicators.
	0.5



	Level 1:

explicit assumptions
	Assumptions used in justification are clearly stated;

Acceptable and reliable statistical data are used;

Starting points and inertial scenarios are available only for some indicators.
	0.5



	Level 2:

realistic assumptions and sound methods
	Assumptions used in justification are realistic;

Methods used for forecasting are reasonable (in particular, expected changes in indicators are calculated directly or follow national and/or international examples).
	0.75



	Level 3:

manageable contingencies
	There is a plan of action in case of risks;

The most significant risks are correctly identified, assessed and managed.
	1
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Table 4. Evaluation of the effectiveness of the implementation of the institutional project.
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(Q)/(P)/(R)

	
E1 × k1/E2 × k2/E3 × k3




	
Less than 0.8

	
0.8 and More






	
Low level

	
Efficiency is low, there are significant risks of non-fulfillment of expected results of the departmental project, a revision of the content of the national project is required

	
Efficiency is low,

there are significant risks of non-fulfillment of expected results of the departmental project




	
Average level

	
Efficiency is average, there are risks of non-fulfillment of expected results of the departmental project, a revision of the project content is required

	
Efficiency is average,

there are risks of non-fulfillment of expected results of the departmental project




	
High level

	
Efficiency is high, risks of non-fulfillment of expected results of the departmental project are minimal, a revision of the project content is required

	
Efficiency is high,

risks of non-fulfillment of expected results of the departmental project are minimal
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