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ABSTRACT
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based on the traditional investment multiplier. This method enables rapid technological advancements in specific
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INTRODUCTION

Throughout its history, humanity has sought
to achieve economies of scale. Over the cen-
turies and millennia, this fundamental pursuit
has remained unchanged. Today, Russia, facing
sanctions and a severe shortage of investment
resources, must leverage its natural advan-
tages, which enable significant economies of
scale across various sectors. It has already been
proven that in certain industries of the Russian
economy, this effect is particularly pronounced
and can drive substantial technological break-
throughs and intensive economic growth [1, 2].
This serves as a starting point for further theo-
retical exploration.

At the same time, while economies of scale
are a powerful driver of technological progress,
they are not sufficient on their own to make ef-
fective investment decisions. Even with a rela-
tively high technological level of production
and a substantial reserve in terms of economies
of scale, these factors alone are not enough to
definitively prioritize a particular production
segment. Such production may still be highly
expensive (capital-intensive) for various reasons,
including climatic, geographical, and logisti-
cal factors. Therefore, when aiming to achieve
economies of scale, it is essential to account for
the costliness of the production process. This
task is far from straightforward and requires a
step-by-step quantitative analysis of all aspects
of production and investment. Moreover, this
complexity applies not only to the establish-
ment of new production facilities within the
country but also to the expansion of existing
clusters. This sets the objective of the article:
to elucidate the entire logical framework of
investment decision-making — from evaluating
the technological level of production achieved
through economies of scale to assessing the cap-
ital intensity of specific territorial and sectoral
production segments. The theoretical approach
will be tested using data from two samples, each
comprising seven of the most promising and
developing regions in the agricultural sector.

If necessary, the proposed methodology can be
applied to any sector of the economy.

PROBLEM STATEMENT
AND LITERATURE REVIEW

In its canonical interpretation, economies of
scale refer to a reduction in production costs
as output increases [3]. Modern literature con-
tains a significant number of studies examin-
ing the effects of economies of scale in spe-
cific industries [1, 4-8] and areas of societal
activity [9-13], as well as its relationship with
indicators such as economic growth [14], labor
productivity, and capital intensity [15, 16].

For modern Russia, economies of scale hold
particular importance, as they play a critical
role in expanding existing production capaci-
ties and restoring technological sovereignty.
However, relying solely on economies of scale
is insufficient for determining investment pri-
orities. Other factors must also be taken into
account.

There is extensive academic research dedi-
cated to substantiating and exploring the cri-
teria and principles for selecting investment
priorities. For instance, it is proposed to consider
their impact on factors such as aggregate supply
and demand, the state of the social and natural
environment, budget revenue formation, the uti-
lization of domestic resources, and the presence
of a multiplier effect. Decision-making is recom-
mended to adhere to principles of targeted focus,
the specific importance of certain investments
for the socio-economic development of a region,
systematicity, comprehensiveness, rationality,
efficiency, and manageability [17, 18].

In regional investment strategies, the se-
lection of priorities is primarily guided by two
criteria:

1. The existing structure and level of develop-
ment of industries in the region.

2. The potential for achieving a systemic de-
velopment effect in the industry, as reflected in
its impact on the socio-economic indicators of
the territory [19].
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For example, the criteria for establishing
sectoral priorities in the Investment Strategy
of the Tula Region until 2030 include invest-
ment openness, the condition of fixed assets,
workforce availability, resource base, scientific
and technical infrastructure, and administra-
tive and tax regimes.!

The Investment Strategy of the Voronezh
Region for the period up to 2020, with key direc-
tions outlined until 2030, focuses on scalability,
multiplicative and long-term effects, growth
of added value, and innovation.? In conditions
of federal, regional, and local budget deficits,
as well as low solvent demand, the selection
of sectoral priorities primarily aims to define
the sectoral structure of investments and the
significance of production for the region’s vital
functions [20].

In international literature, the methodol-
ogy for evaluating sectoral investment priori-
ties often employs the concept of key sectors,
described by A. Hirschman in 1958. This con-
cept is based on the hypothesis of reciprocal
interconnections between key industries and
the broader economy [21]. Today, modern
modifications of this concept are also avail-
able [22, 23]. Widely used and further developed
methodologies include those based on Saaty’s
Analytic Hierarchy Process, input-output bal-
ance models, and the coefficient of innovation
induction [24], as well as algorithms focused
on identifying the most profitable projects to
maximize returns [25].

The Russian practice encompasses a wide
range of approaches to determining sectoral in-
vestment priorities. In particular: I. Kovaleva’s
methodology focuses on evaluating indicators
of investment potential, risk, and sectoral ac-
tivity [26]. N. Sinyak suggests using the tradi-
tional method of discounting cash flows [27].
V. Moskovkin’s approach involves comparing
indicators such as the share of foreign invest-

! URL: https://docs.cntd.ru/document/446100382
2 URL: https://www.invest-in-voronezh.ru/ru/gosudarstvennaya-
podderzhka/federalnyij-standart/investiczionnaya-strategiya

ments, their volumes, and growth rates in the

industry both regionally and nationwide [28].A.
Panyagina’s methodology assesses the align-
ment of sector development with the interests

of key investors by analyzing growth rates of
profits, production volumes, sales, investments

in fixed assets, and prices. The proximity of
these dynamics to normative values is deter-
mined using Spearman and Kendall coeffi-
cients, along with a composite coefficient [24,
29]. E. Popova’s method provides an integral

evaluation of sectoral investment priorities

by first calculating the investment attractive-
ness of industries and then determining their
priority using hierarchical analysis [30].

Thus, all existing methodologies for iden-
tifying sectoral investment priorities can be
classified based on their primary focus [30]:

e investment attractiveness of the sec-
tor, where evaluations are conducted in the
framework of “investment potential/invest-
ment risk,” incorporating economic and risk
parameters.

« multiplicative effect of the chosen prior-
ity on other industries.

e return on investment, emphasizing the
efficiency of invested funds.

e actual investment activity, reflecting
faster growth in sectoral investments at the
regional level compared to national trends.

 alternatives close to the ideal (norma-
tive) solution, which involve analyzing large
datasets to identify differences between indi-
cator groups, calculating composite indicators,
and ranking sectors accordingly.

In addition, there are integrated methodolo-
gies that combine all of the above approaches.

Investment priority selection approaches
are also widely represented in intra-sectoral
aspects. For example, to analyze investment
priorities in transitioning to renewable energy
in developing economies, the multi-criteria
group decision-making methodology is ap-
plied. This method evaluates twelve criteria
across four aspects: regulatory frameworks for
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increasing renewable energy potential, sup-
ply of renewable materials, incentives for pri-
vate sector investors in renewable energy, and
awareness of renewable energy consumption
[31]. For investment decision-making in the
tourism sector, the method for impact assess-
ment of programmes and projects is suggested.
This approach helps determine the influence
of investment activities on each development
indicator of the territory [32]. Strategies for
attracting investments in agricultural land
use involve creating a system of eco-economic
evaluation of investment quality, where, in
addition to economic indicators, the environ-
mental factor must be considered. Neglecting
this factor can lead to errors regarding the
eco-economic optimality of investment deci-
sions [33].

Given the above, it is necessary to establish
several key macroeconomic characteristics:
first, we need to determine projected produc-
tion growth in prioritized regional-territorial
clusters. Secondly, we need to estimate poten-
tial labor productivity growth, driven by the
anticipated production expansion and econo-
mies of scale. Thirdly, we need to calculate the
investment volume required to achieve these
outcomes. These characteristics must be as-
sessed at macro-, meso-, and sectoral levels.
The output should include a set of indicators
for each selected (both priority and lagging)
region within the agricultural sector, as well
as for the Russian economy as a whole, incor-
porating the aggregated results from all evalu-
ated regional clusters. The realization of these
technological effects is expected in the medium
term, spanning 2-3 years, and thus necessitates
the implementation of a relatively prompt mac-
roeconomic policy.

It is important to emphasize that the focus
here is on existing agricultural complexes in
the regions, as launching new enterprises from
scratch requires entirely different analytical
and regulatory frameworks, which fall outside
the scope of this discussion [2].

ECONOMIES OF SCALE: METHODOLOGY
AND EMPIRICAL ESTIMATES

The economies of scale can be understood,
in general terms, as the phenomenon where an
increase in production volume (7Y) leads to a
decrease in unit costs, equivalent to improved
production efficiency. For the purposes of this
analysis, production efficiency can be adequate-
ly represented by average labor productivity (P),
defined as: P = Y/L, where L is the number of
workers employed in production. Economies of
scale are present when the following condition
holds: dP/dY > 0; If this condition is not met,
economies of scale are absent [2].

To provide clarity, we assume the relationship
between labor productivity and production scale
follows a power function, which is a traditional
representation in economic analysis:

P =AY eii,

ijt ij=ijt

(D)

where: P, is labor productivity in the i-th in-
dustry, j-th region at time t (year), Y,, is the
output volume in the i-th industry, j-th region
at time t, A and 6, are parameters of the func-
tion.

If 6 > 0, economies of scale are present. The
larger the value of 6, the stronger the effect of
economies of scale.

In addition to the economies of scale that
determine the technological reserves of a group
of enterprises in a region, it is also necessary
to consider the technological level already
achieved by the enterprises. These two factors
of production should be analyzed together,
which can be done by aggregating the two ef-
fects through simple multiplication [2]:

P ijT/ P Mo (P ijo/ P Mo)(1+ 7Lij)e”’ 2)
where P, P, and P, are labor productivity
of the i-th industry in the j-th region at the
initial time t = 0, average labor productiv-
ity across the country at the initial time t =
0 and labor productivity of the i-th industry
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in the j-th region after production expansion
over T years; 1, is planned growth rate of the
i -th industry’s production in the j -th region
as a result of investments in business expan-
sion.

If the region’s initial labor productivity is

of scale can drive a significant technological
leap forward. When such results are achieved
in multiple regions simultaneously, it can be
said that the country has developed a cluster
of high-tech enterprises comparable to leading
international industries.

The structural effect will be denoted as
Q;=P,;/P, Based on this indicator, it is advis-
able to rank regions according to their techno-
logical prospects.

higher than the national average (Pjo> Py,
combined with a significant scale effect (6,> 1)
and substantial investments to ensure a notable

increase in production ;> 0), the economies

Table 1
Advanced agrarian regions of Russia, based on the criteria of scale effect and labour efficiency

Scale effect,
0 P/Puo

)

No Region Model

(nP=-10.65 +1.61 [nY
(-12.91) (19.79)
n=22.R?=0.951.DW =1.724. A= 2.48%
Time series: 2001-2022

1 | Kurskregion 1.61 2.23

[nP=-1543+2.22 InY
(-3.81) (5.28)
n=14.R?=0.699.DW = 1.362.A=6.23%
Time series: 2009-2022

2 Oryol region 222 2.73

InP=-6.39 +2.22 InY
(-11.93) (14.01)
n=22.R?=0.908.DW = 2.273.A=9.94%
Time series: 2001-2022

3 | Tularegion 2.22 1.46

(nP=-11.19 + 1.69 [nY
(-6.27) (9.10)
n=22.R?=0.805.DW = 1.866.A=5.49%
Time series: 2001-2022

4 | Penza region 1.69 1.68

InP=-2299 + 2.79 InY
(-10.34) (12.65)
n=23R?=0.884.DW =1533.A=271%
Time series: 2000-2022

5 | Saratov region 2.79 1.63

InP=-41.75+4.83 InY
(-10.73) (12.05)
n=23R?=0.874.DW =1.760.A=2.33%
Time series: 2000-2022

6 | Sverdlovsk region 4.83 1.07

InP=-5.60 +1.23 [nY
(-3.10) (6.31)
n=21.R?=0.677.DW=1425.A=1141%
Time series: 2002-2022

7 | Amur region 1.23 2.10

Source: calculated by the authors.

Note: n — number of observations; R?2— coefficient of determination; DW — Durbin-Watson coefficient; A — approximation error; d — dummy —
variable that takes the values 0 and 1; values of their t-statistics are shown in parentheses under the regression coefficients.
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To identify economies of scale, econometric
dependencies were constructed for all regions
of Russia based on a universal specification in
the form of a logarithmic relationship (1):

In (P,)=a,+6,In (Y,), 3)

ijt
where P and Y are, as before, labor productiv-
ity and the volume of output produced.

The agricultural sector is considered in an
aggregated form, which includes not only agri-
culture but also fisheries and forestry. The retro-
spective calculations cover the period from the
beginning of the 21st century to 2022, inclusive.
Official data from Rosstat, presented in the Uni-
fied Interdepartmental Information and Statisti-
cal System (EMISS), as well as in the statistical
yearbook “Regions of Russia. Socio-Economic
Indicators”, were used for the calculations.

In the study [2], a comprehensive econo-
metric assessment of the relationship (3) was
conducted for the agricultural sector across all
regions of Russia. Based on these calculations,
7 regions with the most promising structural
effects Q were identified, assuming that the
projected industry growth rate for each region
is A=0.5. Data for these most promising regions,
including the econometric models, are pre-
sented in Table 1. (since all calculations were
conducted for one industry, the index i will be
omitted henceforth). All the models presented
pass the basic statistical tests and can be used
for applied and analytical calculations.

From the table, it is clear that the 7 selected
regions not only have an acceptable initial level of
labor productivity but also significant technologi-
cal reserves related to economies of scale. These
regions will henceforth be referred to as leading.

Although the selection of priority regional-
industrial segments of the Russian agricultural
sector represents a step forward in investment
decision-making, it does not solve all the prob-
lems. First, questions remain about what growth
rate of output (1) is most preferable in these
segments to achieve a visible technological

breakthrough. Secondly, it remains to be deter-
mined what financial sacrifices are required to
achieve these results. Both of these issues are
closely interlinked and can be addressed within
a corresponding methodological framework.

FACTOR OF INVESTMENT

CAPACITY IN PRODUCTION
To address the task, we will use the concept of
“capital return” or, more precisely, “output per
unit of investment in fixed capital” — k = Y/I,
where: Y is the output of the industry in the
region for the corresponding year, I is the vol-
ume of investment in fixed capital for the cor-
responding year, k is the average return on in-
vestment in fixed capital. If we abstract from
the differences between average and marginal
values, the indicator k is essentially equivalent
to the investment multiplier in Keynesian the-
ory. Therefore, the projected increase in out-
put for the i-th industry in the j-th region is re-
lated to the planned volume of investments in
that industry through the elementary formula:

AY,= kAL, 4)

The expected rate of growth in output in for-
mula (2) is determined as follows:

A kALY, )

where Y,, is the volume of output at the ini-
tial point in time.

Therefore, depending on the planned capital
investments in the agricultural sector of the re-
gion, technological progress will be determined
by the final formula:

=

(kyar,)]"
. (©6)

By By
Bt

Of course, using formula (5), the reverse
problem can be solved to determine the required
volume of investments for the projected rate
of output growth A. For simplicity in analysis
and comparability of results, we will assume, as
before, that the relative growth rate of output
L =0.5 is the same across all regions. We are not
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concerned with the time it will take to achieve Since formula (6) allows us to determine not
this result; what matters is the result itself, with  only the structural effect Q but also the increase
the possible caveat that it will be achieved in 1, in production and investment, it is necessary to
2, or 3 years. Substantively, this will not change have an understanding of the final production
the technological and investment preferences and investment picture for the regions under
identified. consideration:

Table 2

The evolution of the agricultural investment multiplier (k,) in advanced Russian regions

2000 19.9 12.5 29.2 36.5 19.8 80.6 20.1 236
2001 20.3 12.4 289 25.6 26.5 757 14.0 19.7
2002 17.3 139 29.7 23.2 19.3 50.7 155 125
2003 17.0 114 289 19.3 13.2 28.6 11.9 123
2004 175 9.1 26.0 12.7 119 44.4 131 115
2005 16.3 154 34.5 15.2 11.6 17.6 10.8 9.9
2006 11.4 5.4 28.6 76 9.5 121 10.3 7.0
2007 71 3.1 18.8 7.3 8.6 11.9 79 5.5
2008 71 4.4 19.2 14.0 10.4 16.8 6.9 6.1
2009 10.1 6.5 21.0 18.2 13.7 22.5 6.4 7.6
2010 14.8 11.7 29.0 6.9 14.7 19.8 5.8 8.0
2011 114 124 30.3 4.6 10.1 12.9 5.8 8.2
2012 8.3 9.2 20.7 5.3 10.2 16.4 7.6 6.7
2013 9.3 10.8 224 5.0 114 7.2 7.8 71
2014 13.6 134 274 13.4 257 24.6 6.3 8.0
2015 179 15.4 36.1 13.2 10.6 15.0 6.2 8.9
2016 15.2 121 32.5 6.7 9.6 15.8 114 8.4
2017 8.0 8.0 30.5 7.8 10.0 20.9 6.1 11.5
2018 13.6 6.5 275 8.5 6.2 131 5.0 11.0
2019 157 77 477 6.9 5.2 12.8 6.4 10.7
2020 13.0 7.5 283 10.4 8.8 139 11.0 11.7
2021 152 7.8 289 10.3 8.8 152 12.8 122
2022 14.4 79 37.8 12.5 6.4 14.2 143 12.5

Source: calculated by the authors.
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AY, =AY, M
j=1

AL} =Y 'Al ®)
Jj=1

where m is the number of regions in the con-
sidered production cluster.

The proposed method, despite its simplicity,
allows for solving a wide range of tasks. For
example, one can evaluate the dependence of
the structural technological effect on targeted
investment, economic growth based on the
adopted investment program, or determine how
much investment is required for the projected
production volumes. Here and further, we will
limit ourselves to the simplest and most natural
formulation of the problem — determining the
structural technological effect in the regions, as
well as the required increases in production and
capital investments for fixed economic growth.

ACCOUNTING FOR THE INVESTMENT
FACTOR: ASSESSMENT
OF THE ACTUAL SITUATION
For correct identification of investment multi-
pliers, we will use the data from Table 2 (as in
Table 1, the industry index is omitted since

only the agricultural sector is considered).
The analysis of the provided figures allows for
a number of key conclusions, which will form
the basis for further exploration of the issue.
First, throughout the 21st century, the invest-
ment multiplier in Russia’s agricultural sector
has been decreasing. Overall, from 2000 to 2022,
it halved. This unequivocally indicates that ag-
ricultural production has become increasingly
capital-intensive and costly over time and in-
directly suggests the saturation of agriculture
with more complex and expensive technologies.
Second, the difference in regional multipliers
is quite significant. For example, in 2022, the
value of this indicator in the Saratov region
exceeded that of the Tula region by 31.4 points;
the relative advantage between the two regions
was nearly 6 times. Such large-scale discrepan-
cies require an explanation considering the pro-
duction specifics of the Russian regions, but the
highly differentiated return on investments still
raises concerns and represents a separate issue
that goes beyond the scope of the discussion.
Third, despite all the challenges, regional in-
equality in the return on investments is decreas-
ing. In 2000, the absolute difference between
the multipliers of the Amur and Oryol regions
was 68.1 points, and the relative difference was

Table 3

The extent of investment required for technological leap in advanced regions

No Region Q,. kI. Al, billion rubles AY, billion rubles
1 | Sverdlovsk region 7.58 14.4 4.0 57.7
2 Oryol region 6.72 7.5 8.9 67.0
3 Saratov region 5.05 34.0 3.8 130.8
4 | Kursk region 4.28 9.7 12.2 118.9
5 | Tula region 3.59 71 7.8 55.3
6 | Amur region 3.46 13.8 31 43.0
7 | Penza region 3.33 9.9 8.4 83.0
TOTAL = = 48.2 555.7
Source: calculated by the authors.
The World of New Economy ¢ Vol. 18, No. 3°2024 WNE.FA.RU
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6.4 times. Thus, at the beginning of the century, Fourth, there was no clear trend in the dy-
technological disparities in the sector were even namics of the investment multiplier. For the
more pronounced than they are today. This sector as a whole, 2012 was a year of decline, but
circumstance indirectly indicates technological for different regions, the downturns occurred
diffusion occurring in the agricultural sector.  in completely different periods. Importantly,

Table 4

The evolution of the agricultural investment multiplier (kjt) in the
context of catch-up development in Russian regions

2000 94.8 22.8 214 16.6 30.8 104.8 36.1 23.6
2001 67.5 19.5 17.2 14.8 28.1 35.1 33.2 19.7
2002 42.5 38.0 113 194 253 68.4 10.3 12.5
2003 39.8 38.2 11.0 244 20.7 42.5 10.5 12.3
2004 113.5 31.4 179 25.0 227 435 12.5 11.5
2005 264.7 45.2 5.5 31.5 211 68.3 8.8 9.9
2006 158.7 83.2 2.3 29.9 12.5 40.2 9.0 7.0
2007 34.5 103.4 4.3 26.2 11.6 26.6 9.7 5.5
2008 1475 146.2 5.0 333 7.7 56.7 114 6.1
2009 19.3 87.0 6.5 443 17.8 63.3 211 7.6
2010 37.6 186.5 6.8 68.1 211 61.5 26.8 8.0
2011 37.2 121.0 6.0 25.9 16.6 63.6 18.0 8.2
2012 1203 240.6 77 37.3 12.6 107.4 17.8 6.7
2013 60.3 28.0 8.7 62.5 18.3 109.3 12.9 71
2014 119 189.9 8.0 55.2 20.1 65.1 11.3 8.0
2015 14.9 158.8 9.7 76.3 15.0 210.1 12.7 8.9
2016 31.8 179.7 74 40.2 133 271.0 139 8.4
2017 17.8 99.2 6.9 824 9.2 76.8 5.0 11.5
2018 25.6 61.1 6.8 62.3 9.3 66.2 3.8 11.0
2019 47.8 38.6 4.7 56.0 8.7 335 24 10.7
2020 71.2 41.6 7.2 79.9 12.0 754 2.0 11.7
2021 494 38.8 10.0 75.2 9.5 45.9 29 12.2
2022 67.8 56.8 9.6 70.7 10.0 104.4 2.0 12.5

Source: calculated by the authors.
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both for the sector as a whole and for all re-
gions (except for the Tula region), two phases
were characteristic: a decline in the return on
investments followed by a subsequent recovery.
At present, there are grounds to hope that the
sector has entered a growth trajectory for the
multiplier.

Fifth, the dynamic instability of the return
on investments within regions exceeds even the
differentiation between them. For example, in
the Amur region, the absolute gap in the size
of the multiplier in 2000 and 2013 was 73.4
points, and the relative gap was 11.2 times. In
the Saratov region, the absolute gap in 2007
and 2019 was 28.9 points, and the relative gap
in the Penza region in 2000 and 2018 reached
4.0 times. These facts indicate that techno-
logical renewal in the agriculture of Russian
regions was largely spontaneous and lacked a
clear trend.

Despite the challenges mentioned, it is im-
portant to note that in the last five reporting
years (2018-2022), there was, firstly, a clear
stabilization in the dynamics of the multiplier,
and secondly, a slight and still unstable im-
provement in the situation. As a result, in the
further calculations, we will use the averaged
regional investment multipliers for these five
years. As stated earlier, for the sake of calcula-
tion unification, we will assume a projected
regional production growth of 50% (= 0,5).
The base year for us is 2022, relative to which
all applied calculations are made (at compara-
ble prices). The results are presented in Table 3
(the multiplier and structural effect indicators
have no units of measurement, reflecting the
multiples of the respective ratios).

The analysis of the data in Table 3 indicates
that the total volume of investments in fixed
capital in 7 regions will require an amount of
AI* = 48,2 billion rubles. This will result in an
increase in sectoral production AY* = 555, bil-
lion rubles, which is equivalent to an overall
sectoral growth rate of A = 6.5%. Thus, this
investment sum, directed only to the 7 leading

regions, will significantly boost sectoral pro-
duction growth in the country and will create
a regional-sectoral cluster of enterprises with
an average labor productivity that exceeds the
2022 level by 4.9 times. It can be concluded
that such a cluster will match the best global
enterprises in its sector.

Let us ask the question: is such an “invest-
ment sacrifice” excessive? Calculations show
that the required volume of investments p
will amount to only 7.1% of the total volume
of investments in fixed capital in Russia’s ag-
ricultural sector in 2022 (here and further, p
denotes the growth rate of investments in fixed
capital). In other words, such an investment
loss is clearly justified by the potential to cre-
ate an advanced technological cluster in the
country’s agricultural sector.

The figures obtained are largely symbolic;
however, for a better understanding of the situ-
ation, we will conduct additional calculations
with a control group. For this, we will consider
another 7 regions, which we will call catching-
up regions — they are characterized by much
more moderate values of the scale effect and
relative labor productivity (Table 4).

Without going into excessive details, it can
be stated that the catching-up regions have
much more impressive investment multipli-
ers than the leading ones. For example, in
2000, the average value of the multiplier in
the catching-up regions was 1.5 times higher
than in the leading regions, and by 2022, it was
already 3 times higher. Thus, a paradoxical rule
can be derived: the less developed a region is,
the higher its investment multiplier. Moreover,
as shown above, this effect does not weaken
over time but strengthens, which rules out the
randomness of the established pattern.

The explanation for the identified paradox
should be sought in the regional-sectoral spe-
cifics of production complexes, but the main
thesis is as follows. Catching-up regions are
extremely passive in investing in technologi-
cal innovations in agricultural production,
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which leads to the conservation of their labor
productivity at a low level. Accordingly, agri-
cultural output is not so much driven by new
technologies as by the natural potential of the
region. For comparison, in 2000, the 7 leading
regions invested 3.4 billion rubles in fixed capi-
tal, while the 7 catching-up regions invested
1.2 billion rubles; in 2022, these figures were
86.1 billion and 49.1 billion rubles, respectively.
This shows that the leading regions focus on
intensive development of agricultural produc-
tion, while the catching-up regions rely on
extensive growth.

Calculations for the catching-up regions are
presented in Table 5. It shows that in the 7 re-
gions, the total investment in fixed capital will
need to be AI* = 21,4 billion rubles; this will
ensure an increase in sectoral production of AY*
= 241,1 billion rubles, which corresponds to an
overall sectoral economic growth rate of 1 = 2.8%.
The required investment volume will constitute
only p = 3.1% of the total investment in fixed
capital in Russia’s agricultural sector in 2022. All
these figures are much more modest compared
to the leading regions (assuming a 50% growth
in agriculture across all Russian regions).

RESULTS AND DISCUSSION:
EXPERIMENTATION AND REPLICATION
The results for the regional groups may be
misleading since the first group performs bet-
ter in some indicators, while the second group
excels in others. For final conclusions, addi-
tional key macroeconomic characteristics are

required for both regional groups (Table 6).

In the last column of Table 6, the indices of in-
dicators for the corresponding regional groups are
presented. For example, in terms of investment,
leading regions are more costly than the lagging
ones. However, stimulating their economic growth
brings more significant results, slightly outweigh-
ing the high financial costs of such investments.
The investment multiplier for lagging regions of
the Russian Federation is much higher than that
for leading regions, but this advantage is under-
mined by their enormous technological gap. This
raises the key question: should we prefer effortless
financial support for unpromising industries or
costly support for leading production clusters?

Naturally, answers to this question may vary
depending on initial political objectives and
situational needs/opportunities. However, an
objective consideration of all circumstances

Table 5
Scale of investment required for technological leap in catching-up regions
No Region Q k Al billion rubles AY. billion rubles
1 Kabardino-Balkarian Republic 073 524 0.8 422
2 | Republic of Dagestan 0.69 474 20 96.5
3 Komi Republic 0.42 7.7 0.9 7.2
4 | Altai Republic 0.60 68.8 0.1 6.3
5 Irkutsk region 0.71 9.9 41 40.2
6 | Transbaikal Territory 0.64 65.1 0.2 13.9
7 | Primorsky Krai 056 26 133 34.8
TOTAL — - 214 241.1
Source: calculated by the authors.
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Table 6

Comparative macroeconomic features of two regional clusters

Group of regions
Aggregate figure Ratio “leading/catching up”
leading catching-up
Q 4.86 0.62 7.84
k 13.8 36.3 0.38
A % 6.5 2.8 2.32
y, % 71 3.1 2.29

Source: calculated by the authors.

leans the balance in favor of supporting ad-
vanced industries. Let us explain this position
with reference to the data in Table 6.

In Russia, the issue of labor shortages is
already being raised at the highest levels. In
this situation, labor productivity growth is
the main, if not the only, way to address the
existing chronic shortage of workers. This is
the first and very significant argument in favor
of stimulating high-tech regional-industrial
production clusters. Otherwise, outdated ag-
ricultural production will “consume” all the
available labor in the country.

The second problem facing modern Russia
is overcoming the technological lag behind
Western competitors. Therefore, local tech-
nological breakthroughs are needed to level
the playing field in the confrontation with
the collective West. In this sense, supporting
the cluster of leading regions will allow them
to increase labor productivity nearly fivefold
compared to the current national average. At
the same time, supporting lagging regions
will result in their technological stagnation
at a level slightly above half of the average
industry labor productivity. This scenario
means outright technological degradation,
albeit slow but inevitable. This is the second
argument in favor of supporting the leading
regions.

The third problem is historically a weak
point for the country — the colossal inequality

between regions in terms of labor productivity.
For example, in 2022, productivity in the Oryol
region was almost 23 times higher than in the
Leningrad region. Such a situation can no long-
er be tolerated, as the country risks fragment-
ing into territorially incompatible regions. At
first glance, this situation should not stimulate
further technological divergence between the
leading regions and the rest of the Russian
Federation, but this is a very superficial opinion.
The fact is that the existing regional disparity
in agricultural labor productivity has evolved
spontaneously over decades or even centuries,
depending on the geographical conditions of
the respective regions. Today, this situation
must change radically through the formation
of advanced production clusters and the sub-
sequent organization of the transfer of their
technological achievements to other regions.
Without organizing widespread borrowing of
advanced practices, the issue of inequality can-
not be resolved, whereas the presence of ad-
vanced productions provides a real foundation
for large-scale technological diffusion across
the country. This is the third strong argument
for supporting high-tech clusters.

The fourth strategic problem is ensuring the
fastest possible technological transformations.
In this sense, supporting leading regions with
solid economies of scale means rapidly utiliz-
ing existing technological and organizational
reserves within already functioning and well-
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established productions. Any attempts to start
from scratch by introducing advanced domestic
or even foreign technologies are fraught with
long timelines and unpredictable risks. This
is the fourth argument in favor of selective
investment policies supporting the best pro-
ductions.

The nearly 8-fold gap in structural effects
between the two regional groups (Table 6)
speaks to the potential for technological stimu-
lation in both investment programs. In the
first case, Russia is forming a highly efficient
production segment capable of transferring
positive experiences, knowledge, and tech-
nologies to other regions. In the second case,
the country effectively maintains the status
quo, characterized as systemic technological
lag. Strategically, the first case means building
a two-level economy, where the higher-level
sector conducts technological experiments
and achieves high labor productivity as a re-
sult, while the lower-level sector borrows its
experience. The first sector is more costly but
strategically defining, while the second, with
government support, should be provided the
opportunity to widely benefit from others’
achievements.

Thus, the task of restoring the country’s
technological sovereignty gives rise to invest-
ment strategies that were simply impossible
in previous decades.

CONCLUSION
Modern Russia is going through difficult
times. In such an environment, the country
needs new or at least significantly modi-
fied investment strategies. The old doctrine,
aimed at leveling the technological level of
production across regions, has become out-
dated due to its inefficiency in extraordinary
circumstances. In this regard, the article pro-

poses an alternative strategy for determining
investment priorities for Russia’s agricultural
sector, one that takes into account the effect
of initial conditions (the achieved relative
technological level) and production techno-
logical reserves (economies of scale). Regions
with the most impressive indicators in these
areas should be classified as priorities for
state and private investments.

The applied calculations conducted showed
that there are seven leading regions in Russia’s
agricultural sector (Sverdlovsk, Oryol, Saratov,
Kursk, Tula, Amur, and Penza regions) that,
with increased funding, can act as a high-tech
cluster for the industry and reach the high-
est international standards. In the future, the
progressive experience of enterprises in this
cluster can be replicated to other regions, thus
achieving cross-sector technology diffusion
more efficiently. Otherwise, if investments are
distributed relatively evenly, the technological
leap in the leading regions will be delayed, and
the rest of the industries will maintain their
unacceptably low technological levels. Such a
strategy would lead to technological stagnation
in the sector, which is why it is necessary to
abandon it in favor of a differentiated invest-
ment system.

For the successful implementation of the
proposed analytical framework, it is necessary
to examine subindustries in more detail. For
example, the agricultural sector can be divided
into crop farming, fisheries, and forestry. In
these segments, the effect of scale may be high-
ly differentiated, while practical proposals will
be much more specific and productive. However,
the most interesting area for application is
replicating the proposed analytical approach
for high-tech subindustries of manufacturing,
where technological progress is particularly
pronounced.
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