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Due to today’s scarcity of financial resources, Russia’s
policy in higher education is oriented on the model of
result-based funding of universities, which relies on the
methodology of program-targeted and project-based fi-
nancing. In this policy, the key issue becomes not so much
the scientific and methodological foundation for the suffi-
cient level of funding for university development programs
and projects, but rather the optimization of the balance
between the results achieved and the resources spent on
them, considering the factors necessitating adjustments
and transformation of the financial models of state support
for universities. In this context, the paper aims to deter-
mine the degree of correlation of meso- and internal envi-
ronment factors with the amount and accessibility of state
support for Russian universities.

Keywords: project and program-based financing of universi-
ties, clustering of factors, effectiveness indicators, financial
support efficiency indicators

1. Introduction?

At present, Russia takes 35th place in the Ranking of National Higher Edu-
cation Systems. To compare, the USA is in 1st place and Germany occupies
16th place. At first glance, one of the main obstacles preventing most Rus-
sian universities from becoming the drivers of innovative development and
digitalization of the economy is insufficient financing of education. Same as
in other countries, the key source of funding for universities in Russia is the
federal budget. According to the Organization for Economic Co-operation
and Development (OECD), the share of public funds invested in higher
education (HE) in Russia was 66.5% in 2018, while the average for OECD
countries was about 70% (OECD, 2018; Skillbox, 2021). In the same year,
the Russian government was spending nine thousand dollars on each univer-
sity student, the OECD average being almost two times higher (17 thousand
dollars) (Skillbox, 2021). Despite the fact that in absolute terms, funding of
HE in Russia in 2018 increased relative to 2017 by 43.2 billion rubles (or
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8.4%), spending per student was higher in 2017 and amounted to 9.5 thou-
sand dollars (the OECD average at the time being 16.5 thousand dollars)
(Gokhberg et al., 2020). In our view, the problem lies not so much in the vol-
ume of funding for universities, as in the lack of a systemic approach to de-
termining the degree of dependence of the results and efficiency of financial
support for university development projects and programs on the complexity
of internal and external environment factors and their operation. Solution
of the identified problem requires the selection of methodological tools to
assess the influence of the system of internal and external factors on the in-
dicators of efficiency and effectiveness of development programs for Russian
universities. The established goal presupposes the following research objec-
tives: to assess the degree of elaboration of the research problem in the sci-
entific literature; to conduct a retrospective analysis of the volume of fund-
ing for development programs and projects for Russian universities adopted
for the period from 2006 to 2030; to assess the actual attainment of the
effectiveness indicators of state support for academic excellence programs
for Russian universities (on the example of Project “5-100"); to describe the
system of factors affecting the efficiency and effectiveness indicators of pro-
ject-based university funding; to develop a conceptual model for assessing
the efficiency and effectiveness of state support for university development
projects and programs and the algorithm of its implementation.

2. Literature Review

A comparative analysis of financial resources of education systems in
OECD countries and the Russian Federation conducted by Semeko (2019)
shows a number of major differences in the volume of financial resources
and their dynamics. Specifically, Russia is falling behind both in the share
of spending on education in the GDP and in terms of state contribution
to this indicator. The universal opinion of researchers is that the decisive
role in the accessibility and quality of education is played not by the sheer
amount of funding, but by the areas of its expenditure and the efficiency of
its use (Agranovich, Ermachkova & Seliverstova, 2019). Starting from the
middle of the 20th century, the problem of the efficiency of public expendi-
tures within the general theory of public expenditure management was in-
vestigated by Russian (Petrakov, 1976) and foreign (Hatry, 2006) scholars.
The relationship between economic growth and the volume of investment
in the development of human capital is justified in detail by Schultz (1961)
and Becker (2009). A number of Russian economists (Kharitonenko &
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Balynin, 2019; Chernova et al., 2017) exploring the problems of budget ex-
penditure effectiveness specifically in HE and science based on European
experience and Russian practice identify the three most relevant university
funding mechanisms: funding by formula, funding by results, and nego-
tiation funding (Chernova et al., 2017). The result-based funding model,
which is prioritized by current Russian state policy in HE, is found to be the
riskiest not only due to the complexity and labour intensity of determining
the adequacy of financial resources to achieve the required qualitative and
quantitative effectiveness indicators, but also because of a multitude of fac-
tors affecting these indicators in various ways. Predictions of global shifts
in the mechanisms of funding for educational organizations, the discovery
of new approaches to the methodology of human capital development, and
detection of the actualizing financial models of state support for education
are enabled by Rubinstein’s theory of patronised goods in care (Rubinstein,
2011), and the theory of efficient budget management relying on Bandura’s
managerial approach (Bandura, 1977) to public finance management and
neoliberal management in HE (Jarvis, 2014).

The program-targeted and project-based principles of financial manage-
ment examined in the theory of efficient budget management and the
knowledge economy suggest the need for legislative innovations to promote
the development of project-based funding tools in virtually all sectors of
the economy, including HE (Yastrebova & Bogacheva, 2014; Shmakova,
2021).Based on a logical analysis of the structure, indicators, and indices
of the effectiveness of state programs implemented in Russian science and
education, Russian researcher Roy concludes that “the program-target-
ed approach allows not only to transition from individual programs and
stand-alone projects to an integral and interrelated structure of those, but
to establish their association with the overall strategy for the development
of education and science” (Roy, 2021). More in-depth research (Makarov
& Spesivtsev, 2017) allows for determining the key socio-economic indi-
cators of the efficiency and effectiveness of project funding in education.
The importance and feasibility of their use are also supported by the prac-
tice of competitive distribution of financial resources among educational
institutions, i.e., as part of various academic excellence programs. In this,
the problem of correlation between the results achieved and the resources
spent on their achievement becomes the most important factor.

On the whole, the review of scientific research on the problem of state sup-
port in program-targeted and project-based funding for universities reveals
that in spite of all the in-depth and informative studies of the issues of fund-
ing for Russian HE, the methodological techniques and specific features
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of state support for university academic excellence programs, as well as in-
struments to assess their efficiency and effectiveness, are studied in quite a
fragmented way. The key problems continue to be the following: scientif-
ic-methodological and expert-analytical substantiation of the sufficient level
of funding for projects and programs in HE; optimization of the structure of
the sources and mechanism of financing; inconsistency between the targets,
effectiveness indicators of programs (projects), and efficiency indicators of
the use of financial resources; development of industry-specific criteria for
evaluating the effectiveness of these projects and justification of their regular
revision in response to changes in the external and internal factors of the
functioning of universities. Research almost completely leaves out the issues
of factor analysis and analysis of the sensitivity of project-based universi-
ty funding to not only the external and internal factors of the educational
space, but also their parameters that influence the indicators of efficiency
and effectiveness of state support in a variety of ways.

What we propose as one solution to the described problems, i.e. the re-
search hypothesis, is the assertion that the optimally constructed system
of expert-analytical methods and the use of foresight technology will allow
forming a conceptual model for assessing the effectiveness and efficiency
of state support for university development projects and programs, which
establishes the degree of correlation between the system of external and
internal factors and the indicators of efficiency and effectiveness of finan-
cial support for universities.

3. Materials and Methods

The research process relied on the core provisions of the theory of hu-
man capital, the theory of goods in care, and the concept of economic
sociodynamics with consideration of the new approaches to the method-
ology of human capital development, as well as the theoretical aspects of
contemporary studies on economic globalization, which form the concep-
tual foundation of the knowledge economy. The initial methodological
principles employed for the study of the effectiveness of state financial
flow management in HE were provisions of the theory of efficient budget
management and foresight methodology.

A pool of expert analytical methods was used in order to substantiate the
results of the study. First of all, the study employed retrospective and deter-
ministic factor analysis. The retrospective analysis was conducted based on
data for the period between 2006 and 2030, presented in Table 1.
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Information sources were selected based on the criteria of reliability, rel-
evance, adequacy to the time, and accessibility. For the purpose of the
study, these sources were grouped into primary and secondary (Figure 1).

Figure 1: Types of information sources for retrospective data analysis

Information
sources

Analytical reports and Internal
expert releases of the
administration and J LI

financing bodies of
Russian HE, statistical
compilations

Development programs

Legislative and of Russian universities;
regulatory acts; roadmaps for the
monographs; scientific implementation of
articles; conference and development programs;
seminar materials; reports on the
official reports of the implementation of
RF Ministry of development programs;
Education and Science reports of rectors
and the RF Audit
Chamber

Source: Authors.

Preference was given to the external sources — legislative and normative
acts and official reports of the administration and financing bodies in the
sphere of education — as the most reliable and corresponding to the goals
and objectives of the study. The retrospective analysis of projects and pro-
grams implemented in Russian HE, conducted through a comparison of
the predicted results with the achieved effectiveness, allowed not only to
systematize the information and analytical sources on the program and
project-based funding for Russian universities, but also to conclude that
the main reserves for the increase of efficiency of HE funding lie in the
strategy for managing the financial flows of the education system as a
whole and of each university. An assessment of the impact of the system
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of factors on the effectiveness of project-based funding for Russian univer-
sities was conducted through deterministic factor analysis. The latter was
carried out in two stages: stage one — analysis of the sensitivity of the target
indicators of university development programs to the external and inter-
nal factors; stage two — factor analysis of strategic university development
programs. The conducted analysis has allowed establishing and mathemat-
ically formalizing the relationship of the factors with the effectiveness indi-
cators of state support for university development projects and programs.

The next step of the study was the development of the conceptual model
for the assessment of effectiveness and efficiency of state support for uni-
versity development projects and programs based on the foresight tech-
nology, which in turn relies on the method of expert assessment. The pro-
posed conceptual model is a hierarchical and logically coherent structure
of the processes of assessing the effectiveness of funding of university
development programs considering the system of factors that determine
them. The foresight method allows to choose the optimal financial deci-
sions in post-crisis conditions and uncertainty. In this context, from the
variety of modifications of foresight, we have chosen the technology of ex-
pert assessment based on the analytic network methods by Saaty (2004),
and the analysis of hierarchies with dynamic judgments by Andreychik-
ov and Andreychikova (2013). The analytic network method was used
to establish the hierarchy of factors and the strength of their impact on
the effectiveness indicators of state support for university development
projects and programs. The method of the analysis of hierarchies based
on the modelling of logical judgments grounded in the analysis of ex-
pert opinions was employed to develop a classification of the external and
internal environment factors affecting the sufficient level of funding for
university development programs. The use of the research methods that
account for the opinion of not just the expert community, but also the
heads of educational funding and management bodies have confirmed
the feasibility of using foresight technology, the main advantage of which
is the involvement of various stakeholders in the process of preparing and
making financial decisions.

The information-empirical base of the study consisted of official data of
the Russian Government (passports of state programs for the develop-
ment of education), the website of the Ministry of Science and Higher
Education; information and analytical digests of the National Research
University “Higher School of Economics”; databases of OECD, the
World Bank, the International Monetary Fund; analytical reports and ex-
pert releases of the Audit Chamber of the Russian Federation; the media,
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including data of the RBC analytical centre, informational materials of
the European Journal of Operational Research (EJOR).

4, Results

The effectiveness of public authorities’ expenditures on HE can be de-
termined by analysing the results of state programs in this sphere that
ensure the implementation of the fundamental principles of state strategy
and policy in training highly qualified personnel, as well as in research
and development (R&D). Federal targeted programs in the field of ed-
ucation, which are a part of the state programs, are implemented over
medium or long-term periods. During these periods, financing is often
adjusted depending on the parameters of budget expenditure forecasts in
order to meet the objectives. In this case, considerable amounts of public
financial resources are isolated, concentrated, and directed towards the
achievement of the key objectives. The program-targeted method contrib-
utes to the transparency and rationality of expenditure of budgetary funds
through the system of accountability and monitoring of the attainment
of target indicators characterizing the effectiveness of program activities.

Between 2006 and 2020, the Russian state allocated about 298 billion ru-
bles for the development of education. In the coming decade, it is planned
to allocate 10.6 billion rubles only to the development of science and HE
(Figures 2, 3).

The above-described trend brings to the fore the problem of assessing
the effectiveness of state support for Russian universities. Retrospective
analysis of funding for state programs in the sphere of education imple-
mented in the past 10 years shows that the actual values of their effective-
ness indicators is lower than the target level. This gives ground for some
researchers to estimate “the efficiency of attainment of program goals at
zero” (Korneychuk, 2018, p. 105). However, we believe that such formal
approach to assessing the effectiveness of state support for programs and
projects in HE is not conducive to an efficient study of the feasibility and
significance of program-targeted and project-based funding in education.

In accordance with current legislation, what is subjected to targeted anal-
ysis and control is the program part of federal budget expenditures on the
sphere of education, with the state as the main source of funding. In this
light, the effectiveness of state support for HE should be assessed through
the attainment of the strategic goals of the respective state programs and
projects (Table 2).
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Figure 2: Funding for federal targeted programs in Russian education
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Figure 3: Financing of the state program of the Russian Federation “Scientific
and technological development of the Russian Federation”
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Analysis of the actual funding of state programs and priority projects in
Russian HE adopted in 2006-2020 gives an opportunity to group pro-
jects into three groups by their targets. The first group, comprising four
large-scale projects with state support amounting to over 82 billion rubles,
supports the development of the contemporary system of continuous pro-
fessional education through the introduction of innovative educational
programs. The second group, which includes five projects in the sphere of
HE with a total of 157 billion rubles of state funding, intends to not only
form scientific innovation centres for the development of the regions, but
also support the global competitiveness of Russian universities. The third
group, which has state financial support of 202 billion rubles, is aimed at
integrating science and HE with the real sector of the economy in order
to technologically transform the country and the constituent entities of
the Russian Federation. In total, during the period from 2006 to 2030,
more than 441 billion rubles of state financial resources (or 45% of budget
financing for all levels of education in Russia in 2020) were allocated for
the transformation of the model of Russian HE (Accounts Chamber of
the Russian Federation, 2021; Modulbank, 2020).

The methodology of program-targeted management of state financial
flows assumes that state programs should be assessed from the stand-
point of both their scale and the degree of effectiveness. For instance, in
the past decade, the largest project in HE by the amount of state support
was the Project “5-100” with total funding of 82.7 billion rubles, in which
“the 21 participating universities accounted for 17.9% of federal funding
out of all budgetary funds for the system of higher education” (Forbes
Education, 2020).

Along with the improvement of the global competitiveness of Russian uni-
versities and the traditional task of improving the quality of education, the
objectives of this project include not only the development of science, but
also the creation of scientific-educational centres and technological clus-
ters, as well as the development of educational services export and inter-
nationalization of university activities. The main effectiveness indicators
adopted for the Project “5-100” are seven target indicators: improvement
of the level of competitiveness of Russian universities; implementation of
breakthrough research practices; the development of world-level intellec-
tual products; increasing exports of educational services; internationaliza-
tion of R&D; modernization of infrastructure to attract the best students;
integration of education, science, and entrepreneurship.

The universities participating in the Project “5-100” were mostly nation-
al research universities (13 of 21), along with four federal universities.
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Despite the “starry” composition of participants, at the end of the Pro-
ject, none of its participants was included in the first one hundred of the
ARWU, THE, and QS international university rankings. The project also
failed to meet the target effectiveness indicators in educational service
export and the internationalization of R&D. The desired sharp rise in the
competitiveness of Russian universities in the global educational space
was thus not achieved. Nevertheless, some positive changes can be ob-
served concerning the development of Russian HE: 63 Russian universi-
ties were included in global rankings, eight of them in the ARWU, THE,
and QS subject rankings. The demand of foreign students for education-
al programs of universities participating in the Project “5-100" also in-
creased. The share of revenues from R&D in the total revenues of these
universities reached about 30%, which is almost 2.5 times higher than the
average in Russia as a whole (Gokhberg et al., 2020).

The head of the Russian Ministry of Education argues that, despite the
failure to achieve one of its goals (the inclusion of five Russian universities
in the global top 100 in 2020), the Project “5-100" did lead to significant
progress in Russian HE, supporting universities with an already strong
research base (TASS, 2020). The corps of rectors considers the Project
“5-100" the most successful in comparison with the previous ones, noting
that Russia joined the programs of academic leadership rather late, but
efficiently, raising the prestige of domestic universities within the country
(Ministry of Science and Higher Education of the Russian Federation,
2020). According to leading analysts of the Accounts Chamber of the
Russian Federation, the Project “5-100" as the first experience of Russia
in implementing an academic excellence program has not achieved all its
targets, but, having formed a group of leading universities in the country,
has increased the importance of university science. In addition, they note
that not only “the total amount of funding was insufficient for a full trans-
formation, but the funding mechanisms laid down in the program did not
allow for the full realization of the subject specialization of the universi-
ties” (Report on the results of the expert-analytical event “Analysis of the
effectiveness of state support measures for Russian universities aimed at
increasing their competitiveness among the world’s leading scientific and
educational centres”, approved by the Board of the Accounting Chamber
of the Russian Federation on February 2, 2021).

The Russian expert community disagrees in assessing the effectiveness
and efficiency of state support for the Project “5-100". On the one hand,
representatives of the academic community (Higher School of Econom-
ics) Shibanova and colleagues (2018) argue that “the primary goal of the
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project, which was the entry of the universities in the top-100 best uni-
versities in institutional and subject-specific rankings, was achieved” (p.
32). On the other hand, independent experts stress the difficulty of ana-
lysing the effectiveness of the Project unambiguously. They suggest that
“although funding within the project was provided to 14 to 30 universities,
it did not produce a ripple effect on the entire system of HE” (Forbes
Education, 2020). As a result of interim assessment of the Project, Kli-
ucharev and Neverov (2018) conclude that “objective assessment of the
results of the Project “5-100" has to be conducted in three directions: the
key effectiveness indicators prescribed by the Government and the Min-
istry of Education and Science; improvement of the effectiveness of the
activities of participants in the project; overall development of the system
of science and education in Russia”.

Logical analysis of the effectiveness of the Project “5-100” conducted in
our study reveals the absence of a summary document (passport) estab-
lishing a clear system of effectiveness indicators for achieving the targets,
which were instead scattered over the expected results of the strategic
development programs of the universities participating in the project. The
study of the fundamental goals and the corresponding objectives uncov-
ers a logical inconsistency of the key parameters of the Project’s targets,
objectives, and indicators of their achievement. Furthermore, the univer-
sities taking part in strategic development programs were independent in
determining the target effectiveness indicators and establishing the prior-
ity of funding for various events as part of the Project. All the above led to
the fact that out of the 21 universities included in the Project, only three
(Higher School of Economics, Engineering Physics Institute, and ITMO
University) managed to meet the required results in full.

In order to determine the factual effectiveness of the the Project “5-100”,
we suggest that it is necessary to first draw a clear distinction between
the concepts of efficiency and effectiveness. Second, the factors affecting
the effectiveness indicators need to be identified. Third, there is a need
to develop a model for assessing the efficiency and effectiveness of state
support for university development projects and programs along with an
algorithm for its realization.

In accordance with budget legislation and current Russian quality man-
agement standards, the parameters of effectiveness and efficiency, being
complementary categories, have different interpretations. “Effectiveness
is defined as the degree of attainment of the set goal, whereas efficiency
refers to the ratio between the results and the expenditures made to at-
tain them” (Bakulina & Zharinov, 2010, p. 131). Drucker (1992, p. 92)
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suggests that “if effectiveness is the ability to choose the main goal, then
efficiency is the ability to correctly use the resources to achieve it”.

In our opinion, assessment of the results of state programs and projects
in the field of education as one of the stages of implementation of state
policy in this area should be primary and conducted using integral ef-
fectiveness, i.e., the degree of achievement of the goals set considering
the factors affecting the level of effectiveness. In turn, assessment of the
efficiency of state programs and projects is secondary and involves as-
sessment of the economic (financial) effect from the achievement of the
prescribed results. In this light, assessment of the efficiency of universities
with low effectiveness in the development programs (regardless of the ex-
act projects as part of which they are realized) is inexpedient, because the
goals of the programs they have adopted remain unachieved.

The system of factors affecting the key indicators of academic excellence
programs can be grouped into three levels: factors of the mega- and mac-
roenvironment, factors of the external meso-environment, and factors of
the internal environment (Figure 4). The generally recognized in the ex-
pert community mega- and macroenvironment factors that shape the stra-
tegic guidelines for the development of education can include macro-fac-
tors along with mega-factors (trends in the development of international
educational space, the labour market, and the market of educational ser-
vices): political, legislative and regulatory, institutional, cultural and ide-
ological, socio-demographic, technological, and financial-economic. Two
groups of factors — socio-demographic and financial-economic — produce
a direct impact on the amount of funding for educational institutions.

Another group of factors determining the decisions of the state on stim-
ulating growth points in HE are the meso-environment factors (including
the status of founders, number of investors, relationship with competi-
tors, quality of contact audiences, clients and consumers of educational
services) and their interaction in the process of attaining national goals
and strategic guidelines for the development of HE in the country (ensur-
ing its accessibility, quality, and competitiveness).

While the revenues of universities at the beginning of project-targeted
funding were primarily formed by financial support from the state and
the share of extrabudgetary funds was 20-30%, today the average share of
state universities’ income from extrabudgetary sources accounts for over
40%. The level of revenues from R&D remains low and insufficient (12%).
Meanwhile, the insufficiency of state financing can largely be explained
by the influence of the meso- and internal environment on the level and
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Figure 4: Classification of factors affecting the attainment of target indicators
of projects and programs implemented in the field of HE in Russia

Trends in the development of the international educational space, the state of the labor
market, and the market of educational services

Strategic goals and objectives of
University Development Programs

Human capital

Source: Authors.

accessibility of state support for Russian universities. The search for addi-
tional sources of funding encourages universities to not only work on the
investment attractiveness of strategic development programs, but also to
develop roadmaps for their efficient realization accounting for the leading
factors in the development of the internal environment of the universi-
ty (the level of management, managerial organizational and educational
technologies, the state of infrastructure, the quality of human capital, etc.).

The influence of the entire system of factors on the effectiveness of pro-
ject funding for universities can be assessed by factor analysis. We suggest
that factor analysis of the effectiveness of academic excellence programs
be conducted in two stages:

—  analysis of the sensitivity of the target effectiveness indicators of the
development programs of universities participating in the Project to
the external and internal factors;

- factor analysis of university development programs.

The implementation of activities within the university development pro-
grams included in the Project is composed of a set of individual processes,
including internal and external ones, as well as a system of indicators (pa-
rameters) of their effectiveness (). Sensitivity of the target effectiveness
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indicators of the universities” development programs to the external and
internal factors can be analysed both on the stage of the development of
these programs and as part of monitoring the intermediary results, and
analysis of the final results of the programs. The purpose of sensitivity
analysis is to identify the processes that exert the greatest influence on
the financial-economic results of program events measured by quantita-
tive indicators §. The analysis can employ the integral method, in which
the end result can be expressed as a function of several indicators. In this
case, “in the general case, it is also possible to determine the sensitivity
functions of the k, order” (Naumov & Naumova, 2016, p. 544).
k

L,/@ﬁ/eﬁ.../&p:/g (1)

anlkl 57119’60
The sensitivity function is thus measured by the “change in the i, effec-
tiveness indicator of a particular process with the change of its j, param-
eter by one” (Naumov & Naumova, 2016, p. 545). In this way, we obtain
the parameters of individual processes (m;) that have a decisive impact on
the financial-economic effectiveness indicators.

Factor analysis also explores the influence of the parameters of individual
processes 7 on the efficiency indicators § of the development programs
of universities involved in the Project. If the relationships between the
indicators Q, of the vector 0 with the parameters 7, as well as the values
of pairs of the indicators and parameters (the desired and attained) are
known and if we express by Ingi=12,.,p,j=12,.., M, the assessment
of the influence of deviations in parameter n on the indicator , can be
expressed in the equation:Ad

A’Q/: Zf:l IT[i; 0 ] =12,. M (2)

The aim of factor analysis is to find the assessments Ir,g,,i = 1,2, ..., p, the
values of which can be obtained by both quantitative integration methods
and the packages of applied statistics software (SPSS Statistics software
for the study of social processes, SAS package for the analysis of financial

flows, using MATLAB).

The detected differences between the concepts of “effectiveness” and
“efficiency”, which are both used for assessing university academic ex-
cellence programs, as well as the conducted factor analysis and analysis
of the sensitivity of the target effectiveness indicators of the university
development programs within the Project to the external and internal fac-
tors, presuppose the development of a conceptual model for assessing the
effectiveness and efficiency of state support for university development
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projects and programs, as well as the regulation of the analytical proce-
dures for this assessment.

We suggest that such conceptual model should be created by means of
the foresight methodology, which presents a set of methods, tools, and
techniques both for scenario forecasting of the development of HE and
for strategic foresight of the level of development of Russian HE in the
long term.

The specifics of foresight technology in the process of public funding of
projects and programs for the development of universities are determined
by the following facts:

—  the information-analytical base is formed not only from assessments
by the professional community and a narrow circle of experts, but
also taking into account the opinions of all stakeholders concerned
with the effectiveness of budgetary expenditures in HE;

— analysis of the processes of financial support for projects and pro-
grams involves online monitoring, control, and management;

— it relies on strategic analysis, which includes analysis of the sensitivity
of the target effectiveness indicators of the projects and programs and
factor analysis that accounts for “the favourable opportunities and
potential threats found in the internal environment and the strengths
and weaknesses of the internal environment” (Charnes, Cooper &

Rhodes, 1978, p. 429);

— in post-COVID conditions, when it is difficult to make predictions
by extrapolating trends, methods that provide anticipation of force
majeure and critical situations are used;

— it mobilizes the leadership and staff of HE institutions, as well as all
organizations, legal entities, and individuals interested in the sustain-
able development of HE to achieve long-term strategic objectives.

The proposed conceptual model (Figure 5), based on the assessment of
the effectiveness and efficiency of the projects and programs with consid-
eration of the factors that affect them, by virtue of foresight technology,
indicator sensitivity analysis, and factor analysis, provides the following:

— eliminating logical imbalance between the targets, indicators, and in-
dices of projects and programs and the projected long-term results
(intermediate and achieved);

—  revealing the weak spots and leading parameters having the greatest
direct influence on effectiveness indicators by means of assessing the
contribution of each factor to the attainment of the key results;

CROATIAN AND COMPARATIVE PUBLIC ADMINISTRATION



NOILYHLSININGY DI7dNd JAILYHYdINOD ANV NVILVYOUD

228

Rodenkova et al. (2023). Integration of Effectiveness and Efficiency Indicators of State Support...
HKJU-CCPA, 23(2), 207-240

Figure 5: The conceptual model for assessing the effectiveness and efficiency of
state support for university development projects and programs

ANALYSIS OF THE
SENSITIVITY OF TARGET STRUCTURAL-
INDICATORS OF THE | LocicAL ANALYSIS |, Ci%‘;TOR Af%‘éf{gggs
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PROJECT FUNDING OF GOALS AND RESULTS
UNIVERSITIES

Fm————————————— ==

Source: Authors.

classifying the factors of emergence of minor risks of nonattainment
of the established qualitative and quantitative indicators of effective-
ness of the projects and programs, and providing the ways and meth-
ods of their prevention, including the involvement of a wide range of
representatives from all sectors of society and participants in educa-
tional activities;

resolving the problem of determining the sufficient level of funding
for projects implemented in HE by means of prognostic-scenario as-
sessment of effectiveness;

supplementing the assessment of effectiveness with strategic analysis
of the efficiency of budgetary and extra-budgetary financing of pro-
jects and programs;

developing scenarios of predictive evaluation of the effectiveness and
efficiency of university programs and project financing, considering the
different tools of the mechanism of transforming goals into results;
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—  monitoring the effectiveness and efficiency of both academic excel-
lence programs and university development programs in the prelimi-
nary, current, and subsequent assessment of project-based funding.

The choice of priorities and prediction of the results of project-based
funding under various scenarios can be performed based on the analysis
of possible discrepancies between the established strategic socio-econom-
ic goals, goals for the development of Russian HE, and the strategic goals
of university development programs. Practice shows that the primary risks
of non-implementation of state programs in HE appear at the final stag-
es of their implementation. Foresight technologies and factor analysis of
risks enable the systematization of factors contributing to the greatest
risks, including those in the long term. In turn, monitoring of intermedi-
ate results allows establishing the degree of their probability, as well as
the measures of prevention and responsibility for their neutralization. For
instance, major risks can be reduced by linking the declared results to sec-
ond-order goals (objectives), supporting their implementation by a wide
range of intermediate indicators, and using risk prevention procedures
adapted to the specifics of strategic financial management of educational
institutions (Verezubova, 2018).

It is advisable to bring into line the system of indicators of official reports
of universities (forms VPO-1, VPO-2, report on monitoring the quality of
financial management, etc.) with the quantitative indicators of achieve-
ment of the target milestones of programs and projects (Korneychuk,

2018).

Due to the fact that the greatest share of funding for projects and pro-
grams in HE comes from budgetary funds, we believe that the key posi-
tion of the conceptual model should be an assessment of the effectiveness
and efficiency of the provision of state subsidies, which can become the
basis for the rules for their provision, and adjusted based on the results
of this assessment, including the economic measures of responsibility for
failure to achieve the results and for non-compliance with the conditions
for granting the subsidy. For the practical realization of the Conceptual
model, we suggest using the proposed algorithm for its implementation
(Figure 6).

The practical implementation of the Conceptual model includes seven
main stages (steps):

Step 1 - collection and systematization of the information-analytical base
(normative-legal base, including the passports of projects and programs;
expert-analytical reports of state and non-state regulatory and expert or-
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Figure 6: Algorithm of implementation of the conceptual model for evaluating
the effectiveness and efficiency of state support for projects and programs for the
development of Russian institutions of bigher education
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of funding for programs and projects

7 Proposals and recommendations based on the results
of the integral assessment

N

8. Formation of long-term scenario forecasts

Source: Authors.

ganizations; analytical reports on the results of projects and programs;
statistical data, expert releases, scenario and long-term forecasts, etc.);

Step 2 — based on the data of the information-analytical base — the selec-
tion of methods, procedures, the system of indicators and their criteria,
algorithms for the assessment of effectiveness and efficiency of projects
and programs both from the previous period and the ones proposed for
implementation in the nearest future;

Step 3 — classification of the factors and risks of nonattainment of the
indicators of effectiveness and efficiency of the proposed projects (pro-
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grams) in the long term, and clusterization of the external and internal
risks affecting the risks and degree of attainment of effectiveness indica-
tors;

Step 4 - foresight assessment of the efficiency of attraction and use of fi-
nancial resources in terms of the sources of funding for individual projects
and programs, and with respect to all participants in their implementation
and those responsible for the timeliness and effectiveness of funding;

Step 5 — selection and regulation of procedures for online monitoring of
the risks and effectiveness and efficiency indicators of funding for projects
and programs;

Step 6 — integral assessment of the effectiveness and efficiency of program
and project funding, including assessment of the efficiency of not only
each project (program), but also of their subprojects (subprograms) and
of the activities of participants and heads of the projects (programs);

Step 7 — based on the results of the integral assessment — the develop-
ment of proposals to improve the effectiveness and efficiency of financial
support of projects and programs with respect to the particular sources of
funding and the efficiency of operation of the participants and heads of
the projects;

Step 8 — based on the strategic analysis and identification of tactical and
strategic competitive advantages of Russian HE — the formation of differ-
ent scenarios for its long-term development.

We suggest that a mandatory condition for the implementation of the
proposed conceptual model for assessing the effectiveness and efficiency
of state support for university development projects and programs is not
only the incorporation of foresight technology into the system of strategic
forecasting and financial support for the development of Russian HE, for
which it is necessary to institutionalize foresight technologies at the level
of educational funding and management bodies, but also making state
project offices in the sphere of HE responsible for the development of
proposals to improve the effectiveness and efficiency of state support and
the mechanisms and tools of its realization.

5. Discussion

On the one hand, the need for the study of the effectiveness and efficiency
of program-targeted and project-based funding in HE is shaped by the prin-
ciples of budget management realized in the financing of university develop-
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ment programs and academic excellence projects. On the other hand, it is
determined by the need for investment in the development of human capital
from extra-budgetary sources, the overall result of which is the attainment of
the strategic target indicators of long-term programs for the development of
education (Ilina, 2016; Mitchell, Palacios & Leachman, 2015).

The opinion that “comparison of the planned and actual values of the tar-
get indicators serves as a tool for assessing the effectiveness of educational
development programs” appears to be debatable (Korneychuk, 2018, p.
105). We believe that this ratio is primarily a tool to assess the effec-
tiveness of program-targeted and project-based funding for educational
organizations, as it characterizes the degree of attainment of the results
planned (GOST ISO 9000-2011). The scientific-methodological and ex-
pert-analytical justification of the degree of effectiveness of state support
for university development projects and programs presupposes not only
retrospective and factor analysis of their funding, but also the analysis of
logical coherence of state programs, which denotes “the internal link be-
tween the declared goals and the expected results” (Roy, 2021). This link
can be provided within the framework of the conceptual model proposed
in this study, which accounts for the entire system of factors affecting the
indicators of effectiveness (Pond, 2002; Zinchenko & Egorov, 2019).

As demonstrated in practice, the greatest difficulties arise at “the final
stages of implementation of university development projects and pro-
grams” (Smolin, 2020, p. 6), owing to a number of limitations associ-
ated with the external and internal environment factors that hinder the
attainment of target effectiveness indicators. An advisable way to resolve
this problem as part of the proposed conceptual model is to divide the
entire range of factors into two clusters — the factors that stimulate the
attainment of target indicators, and those that hinder it — and two classes
of factors — those having a direct and an indirect influence on the target
indicators and the amount of funding (Table 3).

Table 3: Summary matrix of factors

Factor cluster Factor class
Stimulating the achievement of target milestones | Exerting direct | Exerting direct
and indirect and indirect
influence on influence on
Impediments to the achievement of target the target the amount of
milestones, including risks of non-achievement indicators funding

Source: Authors.
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The distribution of factors by clusters and classes is to be performed based
on the following criteria: the level of influence of the factor on the degree
of attainment of the planned target indicators of the effectiveness of the
university development programs that are part of the Project; the efficien-
cy of implementation of the key events of the development programs and
their correspondence to the planned level of spendings. The purpose of
this clusterization of factors is to select the projects and programs to be
prioritized in funding, under the condition of conducting factor analysis
of project-based funding and qualitative analysis of the sensitivity of these
programs’ target effectiveness indicators to the external and internal fac-
tors (Naumov & Naumova, 2016).

Next, the use of foresight technology allows to systematize the factors con-
ducive to the development of the risks of underfunding of university devel-
opment projects and programs that hinder the achievement of the declared
results, as well as to establish the relationship between the target effective-
ness and efficiency indicators of project funding for universities (Emirov,
2012). In the identification of the effectiveness of state policy in HE and
strategic university development programs, some issues related to the “ratio
between the results achieved and the resources allocated for their achieve-
ment”, i.e., the issues of the efficiency of funding, remain unresolved to
the present day. Virtually all international university rankings, including the
official monitoring of the efficiency of Russian universities, primarily rely
on the indicators of effectiveness, leaving out an assessment of the volume
of resources (Egorov, 2020). In order to strengthen the role of monitoring
and public control of the effectiveness of program and project financing
in HE based on foresight methodology, it is advised to use “the participa-
tive model of project financing of universities, which ensures not only the
involvement of a wide range of public and private institutions in financial
decision-making processes, but also the efficiency of public and private in-
vestment in higher education” (Rodenkova & Pokamestov, 2020).

Agreeing with Agasisti and colleagues (2020) on the point that the effi-
ciency of public expenditures can be evaluated on the basis of strategic
target indicators, as well as basic and additional indicators, we believe
that this assessment can be supplemented with an integral assessment of
the effectiveness and efficiency of program and project financing which
is provided by the algorithm of implementation of our conceptual model,
and allows to form expert-analytical reports with the mandatory justifi-
cation of the efficiency of program-targeted and project-based university
funding mechanisms, as well as to develop corresponding proposals and
recommendations for the selection of projects.
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6. Conclusion

Russia’s lagging behind the average OECD countries in terms of the sha-
re of expenditures on education in GDP, in the role of the state in this
indicator, and the high risks of underfunding of projects and programs in
HE in the post-pandemic period in conditions of global instability bring to
the fore the problem of transforming the financial models of state support
for Russian universities. Prediction of global and national trends in the
mechanisms of financial support for educational organizations in HE with
consideration of their multifacetedness increases the significance of rese-
arch on the assessment of effectiveness and efficiency of state support for
university development projects and programs.

In our view, the main result of the conducted study is the conclusion that
the result-based model of financing educational organizations, which is
currently employed in Russia and many other European countries, can be
optimized by the proposed Conceptual model for assessing the effective-
ness and efficiency of state support for university development projects
and programs, which relies on foresight methods and establishes the re-
lationship of the external and internal factors with the indicators of effec-
tiveness and efficiency of financial support. The key results of the study
include the following findings:

—  the critical components of solving the problem of assessing the effec-
tiveness of project-based financing of Russian universities include not
only the retrospective and logical analysis of financial support for sta-
te programs and priority projects in Russian HE adopted for the peri-
od from 2006 to 2030 and the assessment of the actual effectiveness
of these programs, but also a classification of factors stimulating and
hindering the achievement of effectiveness and efficiency indicators
in the long term;

—  in the process of practical use of the algorithm for the implementati-
on of the conceptual model, what is of critical importance is not only
the analysis of sensitivity of university development programs’ effec-
tiveness indicators to external and internal factors and factor analysis
of the risks of nonachievement of target indicators, but also the intro-
duction of the participative model of project funding into the system
of planning and strategic forecasting of the development of HE by
means of foresight methodology.

The conducted study of the problem of effectiveness of state funding for
projects and programs for the development of Russian universities for



Rodenkova et al. (2023). Integration of Effectiveness and Efficiency Indicators of State Support...

HKJU-CCPA, 23(2), 207-240
235

2006-2020 involves an expert-analytical assessment of the effectiveness
of financial support for three groups of projects, including two national
projects, one federal targeted program for the development of education,
and eight federal projects, including two university academic excellence
programs. We can note the following limitations of the study: firstly, the
selected research methods are found to be most relevant for academic
excellence programs. The study consequently is limited to the assessment
of effectiveness indicators of Project “5-100"; the second limitation of
the study is the focus on the qualitative and quantitative efficiency and
effectiveness indicators of state funding for Project “5-100”, which, never-
theless, does enable scientific substantiation of the key conclusions made.

What can be considered as prospects for further research on the topic
are the issues regarding the financial structure of university academic
excellence programs and projects, the economic justification of the suffi-
cient level of funding, as well as the problem of clustering the risks of
underfunding.
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INTEGRATION OF EFFECTIVENESS AND EFFICIENCY

INDICATORS OF STATE SUPPORT FOR PROJECTS AND

PROGRAMMES FOR THE DEVELOPMENT OF HIGHER
EDUCATION IN RUSSIA

Summary

To achieve the set goal, the study employs expert-analytical methods of retros-
pective, deterministic, and factor analysis, as well as the tools of foresight tech-
nology, allowing the assessment of the impact of the system of factors on the
effectiveness indicators of state financial support for universities. The key result
of the study is a conceptual model for assessing the effectiveness and efficiency of
state support for university development projects and programs, which is based
on foresight methodology and establishes the interrelation between the system of
factors and the indicators of efficiency and effectiveness of state funding for Ru-
ssian universities. The proposed model not only offers a quality expert-analytical
foundation for important financial decisions on state support for university deve-
lopment programs and academic excellence projects, but also encourages educa-
tional organizations to develop strategic development programs and roadmaps
for their effective implementation.

Keywords: project and program-based financing of universities, clustering of
factors, effectiveness indicators, financial support efficiency indicators
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INTEGRACIJA CIMBENIKA UCINKOVITOSTI I DJELOTVORNOSTI
DRZAVNIH POTPORA ZA PROJEKTE I PROGRAME RAZVOJA
VISOKOG OBRAZOVANJA U RUSIJI

Sazetak

Da bi postigla postavljeni cilj, studija koristi stru¢no-analiticke metode retros-
pekcije te deterministicke i faktorske analize, kao i instrumente tehnologije pred-
vidanja koje omoguéavaju procjenu ucinka raznib faktora na cimbenike ucin-
kovitosti i djelotvornosti drzavnib financijskib potpora sveucilistima. Kljucni
rezultat studije jest konceptualni model za ocjenjivanje ucinkovitosti i djelotvor-
nosti drzavnib potpora sveuciliSnim razvojnim projektima i programima. Model
se temelji na tehnologiji predvidanja i uspostavlja medupovezanost sustava cim-
benika te pokazatelja ucinkovitosti i djelotvornosti drZavnog financiranja sveu-
¢ilista u Rusiji. PredloZeni model ne samo da nudi kvalitetan strucno-analiticki
temelj za vazne financijske odluke o drZavnoj potpori sveucilisnim programima
nego takoder potice obrazovne institucije da razvijaju strateske razvojne progra-
me i putokaze za njibovu ucinkovitu provedbu.

Klju¢ne rijeci: projektno i programsko financiranje sveudilista, grupiranje ¢im-
benika, cimbenici ucinkovitosti, cimbenici djelotvornosti, financijska potpora





