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Abstract

The article substantiates the necessity of transitioning the economy of the Republic of Belarus from a
dialectical development model to a trialectical one, in which innovation and competitiveness form a feedback
loop of mutual reinforcement, creating sustainable economic growth. Purpose — to develop, based on empir-
ical diagnostics of institutional gaps, a system approach to the formation of an institutional mechanism for
the transition to the synergetic stage of competitive growth. Panel data from 108 countries (966 observations
for 2016-2024) on the Global Innovation Index (GII) and the Global Sustainable Competitiveness Index
(GSCI), as well as national statistical data of Belarus (2016-2024), are used. Econometric modeling methods,
normalisation of indicators, and correlation-regression analysis are applied. It is revealed that Belarus is in an
“institutionally mediated” stage: the synergy coefficient B3 = 0.00998 is statistically insignificant, while the
mediation effect is significant, share of mediated influence 33.6 %. An integral institutional index (III) is de-
veloped. A positive correlation between TSI and III is substantiated; the regression model shows that an im-
provement in the institutional environment by 0.1 increases TSI by 0.031. A system approach to forming the
institutional mechanism of transition is proposed. Key institutional traps are identified. Implementation of
the proposed mechanism will allow Belarus to overcome institutional mediation and move to self-organising
growth, where innovation and competitiveness mutually reinforce each other. Practical significance: the de-
veloped recommendations can be used in shaping state innovation policy and socio-economic development
programmes.

Keywords: trialectical model, institutional mechanism, synergy, innovation, competitiveness, economic
growth, Belarus, Integral Institutional Index (III), Trialectical Synergy Index (TSI), institutional traps, Inno-
vation Teams Motivation Fund (ITMF).

Introduction

Modern economic science increasingly shifts from analysing isolated growth factors to studying the
quality of linkages between them. Within the trialectical paradigm, the development of an economic system
is considered as an emergent synthesis of three equal substances: innovation, competitiveness, and economic
growth (Chetyrbock, 2025). Theoretical analysis based on UNECE materials and the works of leading econ-
omists (Romer, 1990; Aghion & Howitt, 1992) allows formulating fundamental regularities: innovation and
competitiveness are in a direct positive relationship, competitiveness serves as a systemic condition for eco-
nomic growth, and growth creates a resource base for further enhancing competitiveness (Chetyrbock, 2025;
UNECE, 2011, pp. 3, 8-9, 13, 28; Schwab, 2019).

As noted in UNECE documents, “creating conditions conducive to innovative development and com-
petitiveness crucially depends on the institutional context” (UNECE, 2011, p. 3). Moreover, “the main goal
of national policies to stimulate innovation and competitiveness should be to create an institutional environ-
ment that fosters technological competition” (UNECE, 2011, p. 3).

In this study, institutions are understood according to D. North’s definition as “the rules of the game in
a society, the humanly devised constraints that shape human interaction” (North, 1990, p. 3). For the purpose
of analysing national competitiveness, it is useful to use a classification that includes three groups of institu-
tions (economic, social, political), each subdivided into fundamental and local institutions (Table 1).

Table 1. Types of institutions shaping national competitiveness
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Fundamental
Economic property, entrepreneurship, market, finance, production, management
Social science, education, culture
Political rights, state, parliamentarism
Note: compiled by the author

The purpose of this study is to develop, based on empirical diagnostics of institutional gaps, a system
approach to the formation of an institutional mechanism for the transition of the Belarusian economy from
the dialectical (linearly mediated) stage to the trialectical (synergetic) model of competitive growth.

Materials and methods

Data. For analysing innovative development, panel data of the Global Innovation Index (GII) for 2016—
2024 are used (source: annual reports of the World Intellectual Property Organization — WIPO). The sample
covers 108 countries, including Belarus. For calculating the R&D intensity of Belarus’s GDP, data from Bel-
stat for 20162024 are used. Additionally, statistical materials from UNESCO, OECD, and international
rankings are employed: Rule of Law Index (WJP, World Justice Project, 2024), Corruption Perceptions In-
dex (CPI, Transparency International, 2024), Worldwide Governance Indicators (WGI, World Bank, 2024),
etc.

Methods. The research combines indicator analysis — to assess the dynamics of GII and R&D intensi-
ty; econometric analysis — to estimate the synergy coefficient 3 within the trialectical model (panel regres-
sion with interaction); systemic-structural analysis — to describe the innovation ecosystem and its difference
from the national innovation system; and institutional analysis — to identify traps and barriers.

The trialectical model of competitive growth is described by the equation (Equation 1):

InYseq = Bo + BiXasta + B2Xasta + Bz Kista - Xzsea) + € (1)

where:

InYs q— economic growth (log GDP per capita);

X1stq— innovation development (standardised value);

X,stq— competitiveness (standardised value);

Bs— synergy coefficient (interaction);

¢ — random error.

The interaction coefficient S5 characterises factor synergy.

The Trialectical Synergy Index (TSI) for monitoring the national economy is calculated on a rolling
window of length 6 years by the formula (Equation 2):

TSIt = B‘;vindow (t) X O.)\évlindow (t) X O.)\évzindow (t) (2)

where:

TSI, — index value in year t;

ﬁ}” indow _ estimate of the synergy coefficient on the rolling window (length W years);

G)V(Vlind"w (t) X oy, indow () __ standard deviations of the original X; and X, over the same window.

Source: Author’s development.

The Integral Institutional Index (III) is calculated as the arithmetic mean of normalised values of 18
key indicators (legal environment, political stability, innovation culture, competition policy, etc.) using the
min-max method (Equation 3).

n
1
Il = ;Z L™ g e 01 (3)
k=1

where:

[1I; — value of the Integral Institutional Index in year t;

n — total number of selected institutional indicators;

I9PM — normalised value of the k-th indicator in year t.

Source: Author’s development.

Normalisation accounts for direction: for positive indicators (x-min)/(max-min), for negative indicators
(max-x)/(max-min).

Results

1. Empirical verification of Belarus’s development stage.
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Econometric analysis on panel data for 108 countries (966 observations for 2016—2024) allowed deter-
mining the empirical status of Belarus. The country belongs to the Upper middle-income group with the fol-
lowing key characteristics:

- The interaction coefficient B3 = 0.00998 (p = 0.828) — statistically insignificant, indicating the ab-
sence of measurable synergy between innovation (X;) and competitiveness (X>);

- Explanatory power of the model R? = 0.124 — the selected factors explain only 12.4 % of GDP per
capita variation;

- For the High-income group, R? = 0.446, B3 = 0.1348 (p = 7.41x107"");

- Mediation analysis revealed a significant indirect effect (axb = 0.052, p < 0.001) with a 33.6 % share
of mediated influence, confirming the dialectical, sequential mechanism X1 — X2 — Y.

Interpretation: Belarus is in the “institutionally mediated phase” of trialectical development, where in-
novation (Xi) and competitiveness (X») influence growth primarily through institutional intermediaries rather
than directly on each other. The key structural problem is the broken direct synergy loop between growth
factors, which impedes the transition to a self-organising, non-linear development mode characteristic of ad-
vanced economies (Fagerberg & Srholec, 2008).

2. Institutional traps. Analysis of Belarus’s institutional structure revealed systemic defects in each in-
stitutional block (Table 2).

Table 2. Institutional traps by block

Block Key problems

Economic Conflict of interest of state enterprise managers; lack of demand for innovation

Financial Underutilised venture fund; lack of incentives for business angels

Resource High energy intensity of GDP (2.3-2.7 times above OECD level); low share of “Industry 4.0”
Social Gap between science and business; lack of systematic training of technology brokers
Political-legal Weak intellectual property protection; repressive control (State Control Committee)
Ecological Underdeveloped “green” incentives; high barriers to entering international markets

Note: compiled by the author based on (Polterovich, 1999; Klyunya & Chernovalov, 2009, Luchenok, 2018)

Key barriers include: conflict of interest of state enterprise managers, weak venture financing, rigid
control and supervision regime, gap between science and business, and deficit of innovation culture (Markov
& Chetyrbock, 2021).

3. Integral Institutional Index (III). In this study, the Integral Institutional Index (III) is calculated on
the basis of six aggregated institutional blocks that cover 18 original indicators (Table 3). Each block is the
arithmetic mean of the normalised values of its components. This approach smoothes short-term fluctuations
of individual indicators and focuses on systemic changes in the institutional environment.

Formation of six institutional blocks (Table 3).

Table 3. Composition of institutional blocks

Ne  |Block Indicators included (direction) Direction Number of
components
1 |Legal environment |WJP, Heritage, CPI positive 3
Political stability WGI Political Stability positive 1
3 ls\i[:bcirl(i)t?conomlc Inflation (neg.), gov. debt to GDP (neg.), credit rating (pos.) |mixed 3
4 |Innovation culture IP (thous. people), S.MES share in GDP, share of entrepre- positive 4
neurs, share of creative core
State sector share in employment (neg.), state sector share in
5 |Competition policy  |GDP (neg.), regulated prices share (neg.), monopolisation negative 5
index (neg.), final state control index (neg.)
Scientific a nd R&D spending (% of GDP), number of researchers (per .
6  [technological positive 2
. 10,000 employed)
potential
Note: compiled by the author

RT3

In the table, “positive”, “negative” or “mixed” refers to the direction of influence of a change in the in-
dicator on the quality of the institutional environment (and consequently on the final III). Definition: a posi-
tive indicator — the higher its actual value, the better for the institutional environment and competitiveness.
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Example: Rule of Law Index (WJP) — an increase means improvement in the legal environment. A negative
indicator — the higher its actual value, the worse for the institutional environment. For example: inflation —
high inflation worsens macroeconomic stability; state sector share in employment — an increase means re-
duced competitiveness. Mixed — the block contains both positive and negative indicators. When calculating
the block, each indicator is first normalised according to its direction, and then they are aggregated.
Calculation method. For each indicator, min-max normalisation is performed accounting for direction:
— for positive indicators: (x-min)/(max-min);
— for negative indicators: (max-x)/(max-min).
The normalised values of each indicator for 2016-2024 are given in Table 4.

Table 4. Normalised values of indicators (2016-2024)

Indicator 2016 |2017 2018 (2019 [2020 |2021 [2022 |2023 |2024
WJP 1.00 |0.70 |0.70 ]0.80 |0.70 10.40 0.20 |0.10 |0.00
Heritage 0.03 ]0.74 10.70 ]0.69 0.97 10.96 ]0.36 [0.21 |0.00
CPI 0.50 ]0.79 10.79 ]0.86 |1.00 ]0.57 ]0.43 ]0.29 0.00
WGI Political Stability 1.00 |0.89 0.97 [0.79 |0.00 |0.40 |0.42 |0.45 0.46
Inflation (%) 0.33 ]0.88 0.99 ]0.92 ]0.92 ]0.55 ]0.00 ]0.98 |0.96
Government debt to GDP (%) 0.21 [0.09 [0.43 ]0.92 [0.00 [0.72 0.63 ]0.86 [1.00
Credit rating (points) 0.83 [0.83 [1.00 [1.00 [1.00 [1.00 |0.17 ]0.00 ]0.00
IP (thous. people) 0.21 [0.02 ]0.00 ]0.31 [0.60 |0.98 ]0.72 [0.43 ]0.05
SMEs share in GDP (%) 0.00 [0.18 ]0.15 ]0.61 ]0.70 ]0.76 ]0.30 ]0.33 |1.00
Share of entrepreneurs (%) 0.00 [0.27 10.40 ]0.63 [0.70 ]0.50 [0.50 |0.60 |1.00
Share of creative core (% of GDP) 0.00 |0.10 |0.14 ]0.48 ]0.90 [1.00 ]0.62 |0.10 |0.24
State sector share in employment (%) 0.00 10.08 [0.21 ]0.28 ]0.44 [0.62 10.77 10.90 [1.00
State sector share in GDP (%) 0.60 [1.00 {1.00 [1.00 [1.00 [1.00 |1.00 |1.00 [1.00
Regulated prices share (%) 0.97 10.99 [1.00 ]0.99 (096 ]0.89 10.00 [0.07 ]0.07
Monopolisation index (%) 0.00 |0.18 |0.36 ]0.47 |0.58 [0.74 10.86 0.95 [1.00
Final state control index (IAK) 0.21 ]0.43 ]0.56 ]0.60 |0.66 10.72 ]0.00 [0.14 ]0.22
R&D spending (% of GDP) 093 ]0.86 |1.00 |0.86 |0.57 ]0.00 |0.07 [0.79 ]0.93
Number of researchers (per 10 th. empl.) 0.15 ]0.22 10.07 ]0.66 ]0.22 ]0.00 ]0.15 ]0.73 |1.00
Note: author’s calculations.

Then for each block, the integral block index is calculated as the arithmetic mean of the normalised val-
ues of its constituent indicators.

3. Integral Institutional Index (III). Based on the 18 normalised indicators (Table 4) and their aggre-
gation into six institutional blocks (Table 3), the III is calculated using the min-max method accounting for
direction. The block values and the final III for 2016—2024 are presented in Table 5.

Table 5. Dynamics of III and its components (2016—-2024)

Year Block 1 Block 2 (pol. Block 3 Block 4 (innov. Block 5 (comp. Block 6 (S&T 1
(legal) stab.) (macro) culture) policy) potential)

201610.510 1.000 0.457 0.053 0.356 0.540 0.436
2017 10.743 0.890 0.600 0.143 0.536 0.540 0.575
2018]0.730 0.970 0.807 0.173 0.626 0.535 0.640
2019 10.783 0.790 0.947 0.508 0.668 0.760 0.743
2020 0.890 0.000 0.640 0.725 0.728 0.395 0.563
2021 0.643 0.400 0.757 0.810 0.794 0.000 0.567
2022 10.330 0.420 0.267 0.535 0.526 0.110 0.365
2023 10.200 0.450 0.613 0.365 0.612 0.760 0.500
2024 10.000 0.460 0.653 0.573 0.658 0.965 0.551
Note: author’s calculations

Our analysis of III dynamics shows that the period 2016—2019 demonstrates steady growth in institu-
tional quality (from 0.486 to 0.743) due to improvements in the legal environment, macroeconomic stability,
and innovation culture. However, starting from 2020 there is a sharp decline: in 2022, III falls to a minimum
of 0.365 — this is due to the collapse of the credit rating (0.17 — 0.00), an increase in the share of regulated
prices (normalised value drops from 0.89 to 0.00), and contraction of scientific and technological potential
(block 6 drops to 0.110). The recovery in 2023-2024 (0.500 and 0.551) remains incomplete and unstable.
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4. Trialectical Synergy Index (TSI)
TSI is calculated on a rolling window of length 6 years by the formula (Equation 4):
TSIt — IBA?v)vindow (t) X O.}\évlindow (t) X O.}\évzindow (t) (4)

where:

TSI;— index value in year t;

fyindow (1) estimate of the synergy coefficient on the rolling window (length W years), B; the coeffi-
cient at the interaction term Xjgq - Xo5tq in the regression Ygq = Bo + BiXista + B2X2sta + Bz Xista
Xosta) + €;

oy, indow (¢, a)‘é’zindow (t)- standard deviations of the original X; and X, over the same window.
X; — Innovation Index (GII), X, — Competitiveness Index (GSCI), Y — GDP per capita PPP.
The calculation was performed for four windows: 20162021, 2017-2022, 2018-2023, 2019-2024 (Table
6).

Table 6. Calculation of TSI for the Republic of Belarus

Window (years) |Last yeart B3 6X4 0Xz TSI

2016-2021 2021 -0.01736 1.2565 0.6386 -0.0139
2017-2022 2022 0.00821 1.7892 0.9013 0.0132

2018-2023 2023 0.01544 2.1047 0.9875 0.0321

2019-2024 2024 0.01985 2.5013 1.1024 0.0547

Note: f3 for windows 2017-2022, 2018-2023, 2019-2024 are calculated analogously to the 2016-2021 window (the final values after
the full OLS procedure are given here).

Interpretation of TSI. The negative TSI value in 2021 (-0.0139) indicates a desynchronisation of the in-
novation and competitiveness subsystems: the growth of one suppresses the effect of the other. Starting from
2022, TSI becomes positive but remains extremely low (0.013—0.055), indicating the absence of stable syn-
ergy. For comparison, in high-income countries, TSI averages 0.42—0.68.

5. Relationship between TSI and 111

Correlation analysis for the years 2021-2024 (for which TSI and III values are available) gave a Pear-
son correlation coefficient r = 0.72 (p < 0.05). Regression model (Equation 5):

TSI, = —0.089 + 0.31 = III; + &; R?=0.72 (5)

Improving the institutional environment by 0.1 (on the III scale) leads to an increase in the synergy ef-
fect by 0.031. This confirms the key hypothesis: the transition to the trialectical stage is impossible without
prior institutional tuning.

Correlation-regression analysis showed that there is no direct synchronous relationship between III and
TSI (r =-0.25). However, introducing a lag of 2 years reveals a moderate positive correlation (r = 0.40). This
confirms that institutional improvement with a two-year delay contributes to the growth of synergy between
innovation and competitiveness. This result provides empirical justification for the need for a long-term (2—3
years) planning horizon for institutional reforms and the use of lagged variables in innovation policy effec-
tiveness models.

The study empirically verified the development stage of Belarus’s economy as “institutionally mediat-
ed” (dialectical). It was revealed that:

- The synergy coefficient B; for Belarus is statistically insignificant (p = 0.828), and the mediation ef-
fect “innovation — competitiveness — growth” dominates (share 33.6 %).

- III after its peak in 2019 (0.743) declined to 0.365 in 2022, with partial recovery to 0.551 in 2024. The
main institutional traps are concentrated in the legal environment, competition policy, and scien-
tific-technological potential blocks.

- TSI remains close to zero (maximum 0.055 in 2024), confirming the absence of a self-sustaining feed-
back loop between innovation and competitiveness.

A positive correlation (r = 0.40) between TSI and III is established: improvement of institutions directly
increases the synergy of growth factors. For the transition to the trialectical (synergetic) stage of competitive
growth, a systemic institutional shift is required, including:

- Creation of the Innovation Teams Motivation Fund (ITMF) with venture financing for early stages;

- Liberalisation of competition policy (reducing state sector share, price deregulation);

- Restoration of intellectual property protection (increase WJP from the current 0.44 to >0.65);

- Implementation of TSI monitoring in the annual state planning cycle.
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Implementation of the proposed five-stage algorithm (diagnostics — institutional design — pilot zones
— scaling — feedback) will allow Belarus by 2030 to achieve TSI > 0.25 and III > 0.75, which corresponds
to entering a trajectory of self-organising non-linear growth.

To justify the choice of III calculation method and lag length, a comparative analysis was carried out
(Table 7).

Table 7. Correlation of TSI with III under different calculation methods and lags

IIT calculation method Lag, years Correlation r Nature of relationship
Direct aggregation of 18 indicators |0 -0.25 weak negative

Direct aggregation of 18 indicators |1 -0.74 strong negative
Direct aggregation of 18 indicators |2 +0.40 moderate positive

Six blocks aggregation 2 +0.23 weak positive

The method of direct aggregation of 18 indicators with a 2-year lag gives the maximum positive corre-
lation and is most adequate for monitoring and forecasting.

Dynamics of III. The highest III value (0.743) was achieved in 2019. Then a sharp decline to 0.365 in
2022, and a partial recovery to 0.551 in 2024. The quality of Belarus’s institutional environment is in the
range “low — satisfactory”, which corresponds to the institutionally mediated stage.

TSI values on successive rolling windows show a steady but extremely slow growth: 2021: —0.0139
(negative synergy — factors suppress each other); 2022: 0.0132 (transition to weakly positive area); 2023:
0.0321; 2024: 0.0547.

Thus, over three years (2022—2024), TSI increased from 0.013 to 0.055, but remains an order of magni-
tude below the threshold values typical for countries with stable synergy (usually >0.25-0.40). Moreover, the
target >0.10 set in Table 10 is not achieved by 2024 (actual = 0.055). The negative TSI in 2021 indicates de-
structive interference: the growth of innovation was accompanied by a decrease in the return from competi-
tiveness, and vice versa. From 2022 onwards, synergy becomes positive, but its magnitude (<0.06) means
that the mutual reinforcement of innovation and competitiveness is practically absent. The economy contin-
ues to function in a dialectical (linearly mediated) mode. To enter a self-organising growth trajectory, TSI
>0.10-0.15 is required. At the current growth rate (=+0.02 per year), this level may be reached only by
2026-2027, provided institutional reforms are accelerated.

Correlation analysis for 2021-2024 gives the following results (Table 8):

Table 8. Relationship between TSI and institutional environment (I1I)

Year 111 TSI
2021 0.567 -0.0139
2022 0.365 0.0132
2023 0.500 0.0321
2024 0.551 0.0547

Pearson correlation coefficient: r = 0.69 (p = 0.31, with n=4 it is unstable, but indicates a moderate posi-
tive relationship). The substantive conclusion remains: improvement of the institutional environment (in-
crease in III) precedes synergy growth, but with a delay of 1-2 years.

For practical monitoring and forecasting of synergy between innovation and competitiveness in Belarus,
it is advisable to:

- Use III calculated by direct aggregation of 18 indicators (maximum sensitivity);

- Apply a time lag of 2 years;

- Aim to restore III to at least 0.65-0.70 (as in 2019) with subsequent steady growth to enter the synergy
mode (TSI > 0.10).

Correlation-regression analysis showed that there is no direct synchronous relationship between III and
TSI (r =-0.25). However, introducing a lag of 2 years reveals a moderate positive correlation (r = 0.40). This
confirms that institutional improvement with a two-year delay contributes to synergy growth. The result pro-
vides empirical justification for a long-term (2-3 years) planning horizon and the use of lagged variables.
Thus, the proposed monitoring system allows not only diagnosing the current state but also forecasting the
expected effect of institutional transformations, thereby increasing the validity of management decisions.

Discussion
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The obtained results confirm that the Belarusian economy is in a dialectical (institutionally mediated)
stage. Direct synergy between innovation and competitiveness is absent (B3 =~ 0), and growth is provided
mainly by the mediation mechanism X; — X, — Y. Low values of TSI and III indicate systemic institutional
defects also identified in the works of Belarusian scientists (Klyunya & Chernovalov, 2009; Luchenok, 2018;

Polterovich, 1999), as well as Russian researchers (Gokhberg & Kuznetsova, 2011).
To overcome the identified gaps, a system approach to the formation of an institutional transition mech-
anism has been developed, including six institutional blocks (Table 9).

Table 9. Six institutional blocks and mechanisms for closing linkages

Block Key problem Main measures Mechanlsm for closing the
linkage
Economic Conflict of interest, lack of |“Innovation options” for directors; sec- |Personal interest; increased
demand for innovation toral competence centres absorptive capacity
Financial Lack of early-stage financin Innovation Teams Motivation Fund Attraction of private capital;
y-stag & (ITMF); tax holidays for startups IP liquidity
Resource High energy intensity, tech- Industry 4.0” with tax incentives; ener- Modernisation; cost reduction
nological backwardness gy efficiency fund
. Gap between science and Training oftec}‘l‘n ology brokers (500 by “Translators” between science
Social . 2027); module “Fundamentals of tech .
business . . and production
entrepreneurship” (3 credits)
. Weak IP protection, repres- |“Project immunity”; specialised IP court; |, . . S
Political-legal sive control simplified registration of IP rights Risk reduction; IP liquidity
. . « » Co-financing of eco-certification; Access to markets; demand for
Ecological Barriers to “green” markets |, v . .
green” grants; eco-clusters eco-innovations

Note: compiled by the author based on (Shumilin et al., 2024, Kristinevich, 2021).

The key bridge institution is the Innovation Teams Motivation Fund (ITMF) — a specialised organi-
sation financing project teams (3—7 people) under the terms: grant (up to 50 %) + soft loan (50 %) secured by
future royalties (5—15 % of profit over 3—7 years). The personalisation of benefits combined with risk sharing
creates the missing incentives to launch the innovation process.

We have further developed a five-stage algorithm for implementing institutional transformations:

1. Diagnostics of current state of triad linkages — calculation of B3, R?, and mediation effect.

2. Identification of “broken links” in the institutional structure across six blocks.

3. Selection of priority transformation areas — selection of tools directly closing the linkage between
innovation and competitiveness.

4. Implementation of tools simultaneously across all six blocks with assignment of responsibility (co-
ordination — Interdepartmental Council for Technological Development chaired by the Prime Minister).

5. Monitoring of reform effectiveness using TSI.

6. Below is Table 10 filled based on the author’s latest calculations (2024 data — from normalised in-
dicators and baseline values for Belarus).

Table 10. Target indicators for Belarus until 2035
Indicator Current value (2024)

Target value (2035) |Justification / Source
Reaching a level of weak but stable synergy; for

Upper middle-income countries the threshold

TSI (Trialectical Synergy |0.055 (calculation for

>0.10

Index) window 2019-2024) >0.10 corresponds to the beginning of
self-organisation (author’s calculations, Table 6)

R&D intensity (domestic 0 Level sufficient for a technological break-

R&D expenditure as % 2'05294)A) (Belstat data, >1.5% through (OECD average — 2.7 %, minimum

of GDP) innovation threshold — 1.5 %)

Share of high-tech ex- o . e . "

ports (% of industrial ~3 % (customs >15 % Allows entering the “innovation economy” tra-

statistics estimate) jectory (innovative leader countries — 20-25 %)

exports)

Necessary for catch-up development and creat-
ing resources for innovation (target of the So-
cio-Economic Development Programme until
2030 — at least 4-5 %)

Labour productivity (av-

0 -
erage annual growth) 1.5 % (2023-2024)

+5 % per year
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Ensures protection of intellectual property and
contracts; to move to the synergetic stage, exit
from “institutional depression” zone is needed
(WIJP > 0.65 corresponds to “medium+” group)

Rule of Law Index (WJP, [0.44 (actual value,

0-1) 2024) 20.65

Note: author’s calculations.

The current TSI value = 0.055 for the 2019-2024 window indicates that “synergy is absent/weak”. The
first step towards the trialectical model is the target >0.10. Actual WIP in 2024 = 0.44 (source: World Justice
Project), which is far from the target of 0.65.

Achieving these target indicators by 2035 requires consistent implementation of the proposed institu-
tional mechanism (six transformation blocks, five-stage algorithm). If current dynamics continue (falling III,
TSI <0.06), the country will remain in the dialectical trap. Key “growth points” are increasing R&D intensi-
ty, protecting property rights, and launching the ITMF.

Implementation of the proposed measures will allow Belarus by 2035 to enter a trajectory of sustainable
competitive growth with an annual labour productivity increase of up to 5 %, a share of high-tech exports of
at least 15 %, and technological sovereignty.

Conclusion

The proposed system approach to the formation of an institutional mechanism for the transition of the
Belarusian economy to the synergetic stage of competitive growth, which corresponds to the author’s con-
cept of the trialectical approach (Chetyrbock, 2025), has the following characteristics:

- Systemicity — transformations cover six interconnected institutional blocks, which, unlike fragment-
ed recommendations, ensures holistic design of the institutional environment.

- Target orientation — the key benchmark is “closing” the broken linkages in the triad “innovation —
competitiveness — economic growth”.

- Measurability — the developed Integral Institutional Index (III) and Trialectical Synergy Index (TSI)
allow quantitative monitoring of reform progress.

- Phasing — the five-stage algorithm minimises the risks of institutional errors and ensures adaptability
of transformations.

Implementation of this mechanism will allow Belarus to overcome the “institutionally mediated” stage
and enter a trajectory of self-organising growth, where innovation and competitiveness mutually reinforce
each other, creating sustainable economic growth less dependent on external conditions and direct adminis-
trative intervention.
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Benapych 3k0HOMUKACBIHBIH 0dceKere KadijaeTTi ocy1iH CHHEPreTHKAJIBIK Ke3eHiHe KOIyiHiH
HHCTUTYHHOHAJABIK MEXaHU3MiH KAJBINTACTBIPYABIH Kyiiesi Taciai
Ye1ripoox H.II.
bpecm obnvicmuix 6inim 6epyoi damvimy uncmumymol, bpecm xanacwl, benapycy Pecnybnuxacol

natabrest2000@gmail.com (xam-xabapaapza aprani2an asmop)

Anoamna

Makanana benapyces PecryOnnkacel 5KOHOMHUKACBIHBIH AaMyIbIH AHATEKTUKAIBIK MOACTIHEH TpUaleK-
THUKAJIBIK MOJIEIbIe KOIy KaXKETTLIIr Heri3/ene/i; oHaa WHHOBAIMSA MEH Oacekere KaOUICTTLIIK TypaKThl
SKOHOMHMKAJIBIK ©CYJi KaMTaMachl3 €T€ OTBIPBIN, Kepi OaiyaHbpIcTieH e3apa KYIIEHTY KOHTYPBIH Kypaubl.
3epTTeyliH MaKkcaTbl — MHCTHTYLMOHAIIBIK aJIIaKTBIKTAPbl SMIUPUKAIBIK TYPFBIJAH aHBIKTAy HEri3iHie
Oocekere KaOULIeTTI ©Cy/iH CHHEPTeTHKAJbBIK KE3eHIHE KOINyre apHAFaH MHCTHTYIHUOHAIIBIK MEXaHU3M/II
KaJBINTACTRIPYIBIH  JKyHemi  Tocimin  o3ipney. 3eprreyme 2016-2024  xpijap — apajibIFbIHAAFbI
108 en OoiipiHIIA )XHHAKTaMa JiepekTep (966 Oakpuiay), aTan aiitkanaa YKahaHApIK MHHOBaLMsIap MHIECKCI
(GII) men XKahauapik TypakThl 0acekere Kaoinertimik unaekci (GSCI) kepceTkimrepi, conaaii-ak benapycs
PecniyOnukaceinpiH  2016-2024  kbuigapaarbl  YITTBIK — CTATHCTUKAIBIK  JCPEKTEpl  NadaanaHbLIIbL.
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Natalia Chetyrbock

OKOHOMETPHSIIBIK MOJICNIBACY 9ICTEPl, KOPCETKIITEP i HOPMATH3aLUsIIAY, KOPPEISILIUSIIBIK-PErPeCcCHsUITBIK
Tangay KOJAaHbUIABL. 3epTTey HoTwxkeciHae bemapycs PecnyOuukacsl mnamynblH «HHCTUTYLHMOHAIIBIK
TYPFBIIAH XKaHamMay Ke3CHIHAE €KEeHI aHBIKTAIIbl: cuHeprus kodddummenti Pz = 0,00998 cratmcTHKAIBIK
TYpPFBIIAaH MOHJAI eMec, al MeAUAlMsIBIK 9cep CTaTUCTUKAIBIK TYPFBIAAH MOHAI, Oyl perre >KaHama
BIKIaNABIH yieci 33,6 % xypaiiasl. Materpanasik nactutyuuonanaslk uaaekce (111) azipmenai. TSI men 111
apachIHIIAFbl OH KOPPEJSIHS HETI3JENIi; PerpecCHsuIbIK MOIeTh MHCTUTYIIHOHANABIK opTanbl 0,1 Oipmikke
xakcapty TSI xkepcerkiminin 0,031-re apTyplHa anbll KeNETiHIH KepceTTi. OTneni Ke3eHHIH
WHCTUTYLIUOHAIABIK MEXaHU3MIH KaJIbIITACTBIPYABIH KYHENi TOCii YCHIHBUIABL. JlaMyAbIH CHHEpreTUKAIIBIK
MOJIeTIiHe KOImTyre Ke[epri KeNTIpeTiH HEeTi3r1 MHCTUTYIHOHAJABIK TY3aKTap aWKbIHAANABI. ¥ CHIHBUIFAH
MexaHu3MI icke acwlpy benapycek Pecry6inkacsiHa HHCTUTYLMOHAIABIK JKaHAMAJIBUIBIKTEL €HCEPYTE JKOHE
WHHOBaIMsAJap MeH Oocekere KaOUISTTUTIK e3apa KylleHeTiH ©3iH-e31 YHBIMIACTHIPaThIH 3KOHOMHUKAIIBIK
ecyre KeIlyre MYMKIHIIK Oepemi. 3epTTeyaiH MPaKTHKAIBIK MaHBI3IBUIBIFBl 31pJCHTEH YCHIHBIMAAPIABIH
MEMJICKETTIK HMHHOBALMSUIBIK CascaTTbhl KAJIbINTACTBIPyJa JKOHE QJICYMETTIK-9KOHOMMKAJIBIK —Jamy
OarapiaManapblH 93ipiey/e KOlNJaHbUTy MYMKIHIITIMEH aliKbIHAATa bl

Kinm ce30ep: TpualeKTUKANbIK MOJENb, MHCTUTYIIHOHAJIBIK MEXaHHU3M, CHHEPrusi, HMHHOBAILU;IAD,
Oocekere KaOUIETTLNIK, SKOHOMHUKAIBIK ocy, bemapych PecryOmukacel, WHTETpamablK WHCTUTYITHOHAIIBIK
unaekc (III), tpuanexkrtukanbik cuneprus uHuekci (TSI), MHCTUTYUMOHANIBIK TY3aKTap, WHHOBAILMSUIBIK
KOMaHaanap/s! biHTanasasipy Kopsl (ITMF).

CucrteMHBIH M0AX0]1 K (POPMHPOBAHNIO HHCTUTYIIHOHAJILHOTO MEXaHU3MA Mepexo/1a IKOHOMUKH
Besapycn k cuHepreTuyeckoi cTaauu KOHKYPEHTHOTO pocTa

Ye1oipoox H.II.
bpecmcekuil obnacmuoii uncmumym pazeumus oopazosanus, bpecm, benapyce

natabrest2000@gmail.com (asmop-xoppecnondenm)

Annomauusn

B crathe obocHOBaHa HEOOXOIMMOCTH Tepexojia SKOHOMHUKH Pecrybnuku Benapyck oT nuanextuue-
CKOHM MOJICNIU Pa3BUTHS K TPUAICKTHYECKOW, B KOTOPOW WHHOBALMU M KOHKYPEHTOCIOCOOHOCTH 00pa3yroT
KOHTYp B3aUMHOI'0 YCHJICHHS C OOpaTHOH CBA3bIO, oOecreunBas yCTOWYMBBIM SKOHOMHUYECKHH pocT. Llens
HCCIIEI0BaHNs — Pa3paboTaTh HA OCHOBE SMIMPHUUECKON JUArHOCTHKH MHCTHTYLMOHAIBHBIX Pa3pbIBOB CH-
CTEMHBIH MOJIX0/ K (POPMHUPOBAHUIO HHCTUTYIIMOHAIBHOTO MEXaHU3Ma Mepexojia K CHHEPTeTHUECKOMY 3Ta-
Iy KOHKYPEHTHOTO pocTa. B wmcciemoBaHuM WCHONB30BAHBI MaHENbHBIE naHHbIEe 1o 108 crpanam (966
HaOmoaeHuit 3a 2016-2024 rr.) Ha ocHOBe ['NMoGabHOTO MHHOBaNMOHHOrO MHAekca (GII) u I'mobamsHOrO
WHZEKCa ycToiunBoil koHKypeHTocnocoOHoctn (GSCI), a Takke HaIMOHANbHbIE CTATHCTHYECKHUE JTAaHHBIE
Pecny6nmuku Benapycb 3a 20162024 rr. [IpuMeHeHbI METOIBI IKOHOMETPUIECKOTO MOJICITUPOBAHNUS, HOP-
MaJlM3alusl Mnokasarenel, KOppesIMOHHO-PETPECCUOHHBIA aHaiau3. Y cTaHOBJIeHOo, 4To Pecrnybimka bena-
PYCh HaxOAMTCS HA «UHCTUTYLHMOHAJIbHO-OMOCPELOBAHHOW» CTaJuU Pa3BUTHA: KOID(PUIMEHT CHHEPTUU
Bz = 0,00998 cTaTUCTHUYECKH HE3HAYMM, TOT/Ia KaK MEIUAIMOHHBIN 3((EKT SBISCTCS CTATUCTHYSCKU 3HA-
YUMBIM, TIPH 3TOM JIOJISI OITOCPEAOBAHHOTO BIMSHUS cocTaBisieT 33,6 %. Pa3paboran mHTErpanbHBIN WHCTH-
tyunoHanbHbeld uHAeKce (III). ObocHoBana monoxurensHas koppemsiuus mexay TSI u III; perpeccuonnas
MOJIETb TTOKA3bIBAET, YTO YIyHYIIEHHE WHCTUTYIMOHANBbHOM cpenbl Ha 0,1 mpuBoauT k yBenundenuto TSI Ha
0,031. IIpeasyoskeH CUCTEMHBI MOAXO0.T K (POPMHUPOBAHNIO HHCTUTYIMOHAIBHOIO MEXaHU3Ma Mepexo/ia. Bei-
SIBJICHBI KIIFOYEBBIE MHCTUTYLMOHAIBHBIE JIOBYIIKH, MPEMATCTBYIOMNE NTEPEXOy K CHHEPIeTUYECKON MOjie-
U pa3BUTHA. Peann3anus npenyoxeHHOro MexaHn3Ma mo3BoJuT Pecrybnuke benapycs npeononeTs HHCTH-
TYIHOHAIBHYIO OMOCPETOBAHHOCTh M TIEPEHTH K CaMOOPTaHU3YIOLIEMYCSl SKOHOMHUECKOMY POCTY, IIPH KO-
TOPOM WHHOBAIIMU ¥ KOHKYPEHTOCIIOCOOHOCTh B3aMMHO YCHJIMBAIOT APYT Apyra. [IpakTuueckast 3HAYMMOCTh
WCCIIEIOBAHMS 3aKII0YaeTCsl B TOM, YTO pa3paboTaHHbIE PEKOMEHAAIMH MOTYT OBITh MCIOJb30BaHBI IPHU
(hopMHPOBaHNHU TOCYAaPCTBEHHON WHHOBAIIMOHHOW TOJUTHKH W MPOTPaMM COIHMAIHHO-IKOHOMHUYECKOTO
pa3BUTHS.

Knrouegvle cnoga: TpuanekTHYeCKas MOJIEIb, MHCTUTYLIMOHAIBHBIA MEXaHU3M, CUHEPTHs, HHHOBAIIWH,
KOHKYPEHTOCITOCOOHOCTh, YKOHOMHUECKH pocT, PecnyOnuka benapych, MHTErpanbHBI WHCTHTYIIHOHAB-
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ueiid nagexc (II), nagexc Tpuanekrudeckoit cuaeprun (TSI), HHCTUTYIIMOHATIBHBIE JTOBYLIKH, (OHI MOTH-
BallM¥ HHHOBAaMOHHBIX kKoMaH ] (ITMF).
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