Jraic.com
JOURNAL OF REGIONAL AND INTERNATIONAL COMPETITIVENESS 2025; 6(4):17-30

Macro-level dynamics of agricultural state
support: time-series analysis of Russia’s post-
soviet agricultural transformation (1991-2024)

Onwusiribe Chigozirim Ndubuisi : ORIGINAL ARTICLE!

Postdoc and Doctoral Researcher

School of Public Administration and Entrepreneurship, Ural Federal University named after the First President of Russia B.N.
Yeltsin, Yekaterinburg, Russian Federation

E-mail: onvusiribe@urfu.ru

Abstract. A time-series econometric analysis (1991-2024) of Russia's agricultural state support was conducted to evaluate the
effectiveness of this support. Structural break testing within this analysis identified three distinct policy periods over the course of
this study. The results of the analysis established that research and development (R&D) and the quality of governance have output
elasticities that are significantly higher than those associated with direct subsidies, which were found to have declining returns. The
findings also suggest that external shocks further decrease the effectiveness of these types of subsidies. The findings of this analysis
challenge the prevailing narrative that supports the notion of quantity over composition in support to agriculture as it demonstrates
that the composition of supports may be of greater importance to long-term agricultural growth than the quantity. The analysis
provides policy recommendations that advocate for the reallocation of resources from universally provided subsidies to merit-
based grants for both innovation and institutional reforms that will improve productivity and resilience within the agriculture
sector in Russia.

Keywords: agricultural support; time-series analysis; structural breaks; institutional quality; Russia; post-Soviet transition;
macroeconomic policy

JEL codes: M41, H57, L64, Q18
DOI: 10.52957/2782-1927-2025-6-4-17-30

For citation: Onwusiribe Chigozirim Ndubuisi (2025). Macro-Level Dynamics of Agricultural State Support: Time-Series Analysis
of Russia's Post-Soviet Agricultural Transformation (1991-2024). Journal of regional and international competitiveness, 6(4), 17.

Introduction

Since the market became liberalized in Russia in 1991, the country’s agricultural sector has received
constant attention from policymakers, and the state has increased its support for the sector to provide food
security, provide stable incomes in rural areas and retain the competitiveness of its agricultural structures
for export purposes. However, the amount and types of support that have been provided have developed with
time, showing how the Russian government has learned about how to best support the agricultural industry
and how political and economic issues [24; 54] impact agriculture in the country, with a less predictable degree
of productivity outcomes. I investigated 35 years of the Russian government’s support to agriculture (1991-
2024), using econometric analysis based on time series, and asks the following question: Does how support
is provided or the amount of support affect agricultural growth? More specifically, what types of support (i.e.
financial support, investments in operations, regulatory control) in differing combinations lead to the greatest
agricultural development? As an area of research, this question is both an interest of agricultural economists
and importantly relevant to decision-makers within Russia right now. The academic literature suggests
that larger budgets lead to larger increases [36; 37]. But according to the theory of institutional economics,
institutional quality, governance, and program design will ultimately determine if increased support will
lead to increase productivity or if it will be leveraged and utilized by those seeking to take advantage of it [1;
41]. Additionally, because of the current post-sanctions crisis with limited budgetary resources, the Russian
government must examine and determine how to best utilize its available support resources moving forward.

Theoretical Framework and Literature Review
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Support Theories and the Quantity vs. Quality Debate

Three major categories of Agricultural Support Policy Literature include; (1) Interventionist; where
State Supported Agriculture is imperative to alleviate market-based shortcomings and concentrates on
the level of such Support [36; 18]. (2) Market-Oriented - that providing excessive levels of Support distorts
pricing mechanisms in the market leading to lower incentives for efficiency [7]. (3) Institutional — where the
effectiveness of Support is directly related to the quality of the Institutional structure related to Property
Rights, enforcement of Contracts, and Transparency in Governance [1; 53].The specific framework synthesizes
a Tripartite Support Typology: 1) Financial Support (direct Cash Transfers/Subsidies); 2) Operational Support
(such as Technology Platforms and the Infrastructure required to implement the use of those Platforms); and
3) Regulatory Support (the Institutional Frameworks and Governance Structures). I propose that Regulatory
Support serves as a mediating variable to determine if Financial and Operational Support will create the
Success that is expected from their Integration.

Russian Agricultural Support Evolution: Institutional Context

Russia’s agricultural support policy evolved through distinct phases:

o Phase 1 (1991-1999): Transition's Base and Early Crisis. Market liberalization and hyperinflation
created an environment in which early intervention programs to support the transition did not work. While
the legal framework for a land reform programme was created, the enabling legislation was delayed, creating
a situation where property rights were ambiguously defined, thus inhibiting private investment into the
agricultural sector [26]. Production of grains dropped significantly from 121 million tons in 1991 to 65
million tons in 2000.

o Phase 2 (2000-2013): Institutionalisation and The Systematisation Of Support. The stabilisation of the
agricultural sector after 1999 created the opportunity for systematic policies to be created. A unified subsidy
framework was established with the advent of Federal Law No. 264-FZ (2006). The introduction of the State
Programme of Agricultural Development (2012) established a systematic approach to providing support. By
2013, production of grains increased to 97 million tons, while significant regional disparities developed [34].

o Phase 3 (2014-2024): The Expansion Whereas On Sanctions And The Shift Toward Export-Driven
Support. As a consequence of the western bans on food imports, a dramatic increase in the amount of support
provided occurred. Threefold budgetary increases were recorded. The amount of wheat exported increased
240% resulting in Russia becoming the largest exporter of wheat in the world by 2016". The distribution of the
benefits of this growth were uneven [9].

o Phase Four (2023+): The Move Toward Technological Sovereignty And Regional Expansion. The priority
of the agricultural sector has shifted to Research and Development, Education and Digital Agriculture, which
is a change to greater qualitative support, as knowledge-based support will now be available using digital
technology, as opposed to traditional technology.

Policy Evolution via Time-Series Analytical Techniques

I use time-series structures (Chow Tests and Bai-Perron Breaks) as methodological tools for identifying
both identified time frames as well as turning points in time. Using these time series methods for period
analysis corroborates the periodization work discussed in this section[38].

Economic Performance through Governance Quality

Governance quality has a direct effect on the expected benefits derived from the credibility associated
with property rights, as well as on the expected benefits from subsidies that are allocated transparently and
effectively to provide resilience towards negative economic dynamics [20]. I assess if there is a mediating
effect associated with the effectiveness of Russia's institutions for the value derived from both the size of
government support and the performance associated with government-supported output.

! Rosstat (2024). Grain Balance Tables. Russian Federal State Statistics Service. Source:  https://rosstat.gov.ru/folder/313/
document/13278 (accessed on 01.11.2025)
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Methods

Data Sources and Variables

Time period: 1991-2024 (N = 34 annual observations).

Dependent variable: Gross Agricultural Output (GAO), real agricultural value-added (P billions, 2012
prices).

Source: Rosstat, World Bank.

Independent variables:

— State Support (Subsidies): Total federal and regional subsidies (P billions, nominal). Log-transformed.

- Government Effectiveness Score: World Bank WGI index.

- Digital Platform Adoption: % of agricultural enterprises with internet/digital platform usage.

- R&D and Education Expenditure: Government expenditure on agricultural R&D as % of GDP.

- External Shocks: Sanctions dummy (2014-2024), FAO Food Price Index (lagged), exchange rate
volatility, climate shock dummies.

— Institutional Capacity: Rule of Law Index, Land Titling Efficiency.

Descriptive Statistics: The Appendix provides information demonstrating an increase of 189% from the
Transition Crisis period to the Sanctions Expansion period. There was an increase in subsidies from average
crisis level of P 67.3 billion to P 516.2 billion during sanctions period. Modest improvement was also noted
with respect to Governance effectiveness.

Econometric Methodology

1. Unit Root Testing (Augmented Dickey-Fuller): To determine stationarity.

2. Structural Break Tests (Chow, Bai-Perron): To test for breaks at a priori (2006, 2014) and unknown
dates.

3. Vector Autoregression (VAR) and Granger Causality: To examine dynamic relationships and causal
directions.

4. Error Correction Model (ECM): To separate short-run dynamics from long-run equilibrium if
variables are cointegrated.

5. Impulse Response Functions (IRF) and Forecast Error Variance Decomposition (FEVD): To trace
dynamic responses to shocks.

6. Regression Analysis (OLS): For baseline elasticity estimation with time and regional dummies.

Econometric Methodology Specification

Unit Root Testing (Augmented Dickey-Fuller)

I tested for stationarity using the Augmented Dickey-Fuller (ADF) test (Dickey & Fuller, 1979) to
determine if variables were integrated of order zero I(0) or one I(1). The specification with a trend and constant
was:

AYt=o+Pt+yYt-1+Yi=1pSiAYt—i+et (1)

The first difference of Yt is represented as AYt, where t is the time trend and § tests the null hypothesis
of a unit root (HO: y= 0). Lag length p was chosen based on Akaike Information Criterion (AIC) [2].

Structural Break Tests

To identify shifts in the relationship between support and output, we employed two tests. First, the
Chow test [8] for known break dates (2006, 2014):

F=(SSRpre+SSRpost)/(T-2k)(SSRpooled—(SSRpre+SSRpost))/k (2)
whereas k — means the values of the parameters and T - represent the total count of samples.

Secondly, Bai-Perron Sequential Test (1988) tested for unknown break dates and allowed for the
detection of multiple structural breaks within the context of linear regression through repeated iterations,
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incorporating the use of an endogeneously determined technique to recognise when the transition between
regimes occurred.

Vector Autoregression (VAR) and Granger Causality

I specified a VAR(p) model [51] to capture dynamic interdependencies without imposing strict
exogeneity:

Yt=al0+i=1Ypall,iYt—i+i=1Xpal2,iXt—i+ult=a20+i=1Ypa2l,iYt—i+i=1Ypa22,iXt—i+u2t (3)

Yt indicates agricultural productivity (Y) while Xt denotes the collection of supporting variables (X),
such as R&D and subsidies, and others that influence agricultural production. To select an appropriate value
of the lag order (p), AIC and SBC were used, and the Granger Causality test [16] was subsequently conducted.
The tests examined the hypothesis that the addition of lagged values of the X vector improves the predictions
of the Y variable.

Error Correction Model (ECM)

As the majority of the variables in this study exhibited an order of integration equal to 1, a cointegration
test was performed utilizing the Engle-Granger (1987) two-step procedure. Subsequently, following
confirmation of the presence of co-integration amongst the variables, an Error Correction Model (ECM) was
estimated to aid in determining both long-run equilibrium and short-run dynamics:

Aln(GAOt)=a+BAIn(Subsidiest) +A[In(GAOt-1)—yln(Subsidiest—1)]+et 4)

In model 4, € (the error correction term [ECT]) represents the speed at which adjustments occur toward
long-run equilibrium (also known as an adjustment coeflicient). Furthermore, y, A, and and y provide
information regarding long-run elasticities. Finally, the constant, a, the ECT, and the coeflicients.

Impulse Response Functions (IRF) and Forecast Error Variance Decomposition (FEVD)

I computed Generalized Impulse Response Functions (GIRFs) from the estimated VAR model [39] to
investigate how a one-standard-deviation shock in a support variable affects output over a 10-year period.
Using FEVD, I partitioned the forecast error variance of output according to which variable caused the most
impact at different times [27].

Regression Analysis for Elasticity Estimation

Our baseline empirical model for elasticity estimation followed a log-log Ordinary Least Squares (OLS)
specification [57]:

(GAOY)=B0+p1In(Subsidiest)+p2Re»Dt+p3Digitalt+4GovEfft+5t+et (5)

The elasticities of the coefficients 1, 2 and B3 were estimated from a regression model. In addition,
the regression was constructed using year fixed effects (i.e., 6t) to account for common time trends and
shocks. We also estimated robustness by controlling for the addition of multiple control variables (food
price index, sanctions dummy, climate shocks). Estimates of standard errors were assessed with the use of a
heteroskedasticity and autocorrelation consistent (HAC) estimator [35].

Results

Table 1 contains Augmented Dickey-Fuller test results [10] that, along with Equation 1, reveal that
almost all variables (GAO, In(Subsidies), Digital Adoption and R&D) are I(1), thus requiring differencing to
achieve stationarity, whereas Government Effectiveness was 1(0)/I(1) but near the boundary. The test results
provide evidence of non-stationarity in the variables which indicates a strong likelihood of cointegration
between some or all of these variables; thus, Error Correction Models (ECM) may be appropriate for the
long-run relationship analysis [13]. This result is supported by other macroeconomic time series studies in
transitional economies that show key variables have random walks [38].
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Unit Root Tests and Stationarity
Table 1 - Augmented Dickey-Fuller Unit Root Test Results

. . Critical o

Variable ADEF Statistic Value (5%) Lag Order Result Implication
GAO (level) -1.823 -3.021 2 Fail to reject Ho 1) - fon-
stationary

GAO (first difference) -4.456** -3.021 2 Reject Ho 1(0) - stationary
In(Subsidies) (level) -1.645 3.021 1 Fail to reject Hy | 1)~ non-
stationary

In(Subsidies) (diff) -5.123%%* -3.021 1 Reject Ho 1(0) - stationary
Gov. Effectiveness (level) -2.847% -3.021 0 Rej elc (;[(yH oat I(0) or I(1)?

0

Gov. Effectiveness (diff) | -6.234%%* -3.021 0 Reject Ho 1) if ;ﬁ;‘ted as

.. . . . I(1) - non-
Digital Adoption (level) -0.892 -3.021 2 Fail to reject Ho :

stationary

Digital Adoption (diff) -4.671F%% -3.021 2 Reject Ho I(0) - stationary
R&D Expenditure (level) -2.456 -3.021 1 Fail to reject Ho 11) - hon-
stationary

R&D Expenditure (diff) | -5.089*** -3.021 1 Reject Ho 1(0) - stationary

Notes: **p < 0.0L; **p < 0.05 *p < 0.10
Source: Author

Structural Break Tests

Table 2 shows Chow tests [8] (see equation 2), which indicated marked structural breaks in 2006 (F
= 6.847, p = 0.003), 2014 (F = 8.234, p = 0.001), and 1999 (F = 4.156, p = 0.019), which were all theorised to
coincide with changes in policy. Bai-Perron sequential tests [6] showed breaks in 2005, when subsidy elasticity
increased by 183%, and also in 2019, when digital adoption expenses increased by 325%, further refining the
periodization established through the Chow tests. These empirical breaks coincide precisely with documented
key events in institutional and geopolitical transitions: the enactment of Federal Law No. 264-FZ and the
infliction of Western sanctions in 2014 [54; 28].

Table 2 — Chow Test Results for A Priori Break Dates

Null . Critical Value -
Break Date Hypothesis F-statistic (F) p-value Decision
2006 No break in 6.847 3.305 0.003* Reject Ho
2006
2014 No break in 8.234 3.305 0.001+* Reject H,
2014
No break in
1999 1999 (end 4.156 3.305 0.019* Reject Ho
transition crisis)

Source: Author

The detected breaks in the refined periodization of Table 3 show that in Break 1 (2005), the elasticity of
subsidies tripled from 2006 (0.24 -> 0.68) following the institutionalization of the policies, which indicates that
systematic support might be becoming increasingly effective. On the other hand, the reversal of the coefficient
sign of the governance effectiveness in Break 2 (2014), although counterintuitive, may represent measurement
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artifacts or a shift in the policy regime. Finally, the coefficient associated with the digital adoption in Break
3 (2019) was found to have quadrupled since the sanctions were imposed, indicating an increasing need for
operational support post-sanctions.

Table 3 — Bai-Perron Sequential Test for Unknown Break Dates

Break Number | Detected Date 95% CI Coefficient Change Magnitude
Break 1 2005 (2003, 2007] Subsidy elasticity: 0.24 > 0.68 +183%
Break 2 2014 (2012, 2016] Gov. Eff. coeflicient: -0.15 - 0.31 Reversal
Break 3 2019 [2017,2021] | Digital adoption coefficient: 0.08 > 0.34 +325%

Source: Author

The results of the VAR test are an example of an ex-ante and ex-post study that used Granger causality to
determine the link between Subsidy and GAO in both directions which means that there is feedback between
these two areas of economy. An increase in support leads to increased production and then after production
increases sectors within production then lobby for larger amounts of funding, as described in Rodrik [43].

There is a one-way link between R&D and GAO and Governance Effectiveness to GAO found at p=0.028
and p=0.007 respectively. These findings support the theory proposed in Acemoglu and Robinson [1] that
knowledge investment and Institutional Quality are exogenous and foundational and not just a consequence
of growth. Digital Adoption was found to only marginally correlate at the level of Granger causality to GAO
at p=0.074. This suggests that digital adoption is either playing a very minor role as complementary or its
full potential and effect are still being developed, as noted in recent literature that has reviewed the "uneven
diffusion” of digital technologies in Russian agriculture [19].

Vector Autoregression and Granger Causality Results

Table 4 - VAR(2) Model Estimation - Granger Causality Tests

o Dependent : . -
Causal Direction Variable Null Hypothesis | F-statistic | Lag Order | p-value Decision
Subsidies > GAO |  GAO Lagged_sgbs’ldles 3.456 1-2 0.042* | Reject H,
GAO - Subsidies | Subsidies | Lagged GAO =0 5.782 1-2 0.009** Reject Ho
Digital > GAO GAO Lagged digital = 0 2.891 1-2 0.074+ Borderline
GAO - Digital Digital Lagged GAO =0 1.654 1-2 0.208 Fail to reject
R&D > GAO GAO Lagged R&D =0 4.123 1-2 0.028* Reject Ho
GAO > R&D R&D Lagged GAO =0 2.341 1-2 0.116 Fail to reject
GovEff > GAO GAO Lagged gov.eff. =0 | 6.241 1-2 0.007** Reject Ho
GAO > GovEft GovEft Lagged GAO =0 0.876 1-2 0.428 Fail to reject

Notes: T p < 0.10; * p < 0.05; ** p < 0.01. Lag order selected via AIC
Source: Author

The table 4 indicates that impulse responses are highly dynamic over time. For example, a + P 100B
Subsidy Shock's initial impact on output was substantial (325 MT grain equivalent), reaching its highest
value in Year 2 and decreasing quickly to 28% of the peak value in Year 10. This result is consistent with
past critiques that argue the effectiveness of direct subsidies to provide short-term relief to farmers through
increased income and have little long-term productivity effect [7]. In contrast, a +1% R&D shock has a
much smaller initial impact (89 MT), yet has a longer-lasting impact than the subsidy, maintaining 55% of
the peak impact through Year 10. This supports the idea that the long-term beneficial effect of knowledge
capital is cumulative and reinforces Griliches' argument [17] for the importance of investing in research and
development. Governance improvements had similar levels of persistence as R&D.
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Impulse Response Functions

Table 5 — Impulse Response Function — Output Response to Support Shocks

+ P100B Subsidy +10pp Digital
Year After Shock Shock +1pp R&D Increase Adopt. +0.2 Gov. Eff. Shock
Year 0 (impact) +325 MT grain +89 MT 1156 MT 1142 MT
equiv.
+478 MT (46% +145 MT (63% +186 MT (19% +201 MT (42%
Year 1
larger) larger) larger) larger)
+164 MT
Year 2 +502 MT (peak) +178 MT (peak) (declining) +198 MT
Year 3 +456 MT (fading) 162 MT +142 MT +168 MT
(sustained)
+312 MT (35% of +145 MT (81% of +98 MT (60% of +124 MT (63% of
Year 5
peak) peak) peak) peak)
[0) 0, [0)
Vear 10 +89 MT (28% of | +98 MT (55% of 34 MT +78 MT (39% of
peak) peak) peak)
Cumui?ft;: 10-yr 43,398 MT 41,287 MT +1,120 MT +1,411 MT

Source: Author

According to Table 6, the ECM [13] estimated long-run elasticity for four independent variables as
follows: R&D (2.156) > Governance Effectiveness (1.834) > Subsidies (0.742) > Digital Adoption (0.198). The
A-coeflicient of error correction points to R&D (A = -0.412) and Governance (A = -0.334) as having the fastest
adjustment back toward equilibrium after a shock occurs. Therefore, this suggests that even though Subsidies
have a positive impact on output in the short run, the overall trend of the economy is more firmly established
by the amount of knowledge available and the strength of the institutional system, which aligns with the
findings of the growth accounting studies conducted [4].

Error Correction Model: Long-Run Equilibrium

Table 6 — Error Correction Model Results — Long-Run and Short-Run Elasticities

Error
P Long-Run Short-Run Correction Speed of
Specification Elasticity S Elasticity S Coefficient S Adjustment
\)
Moderate
Subsidies 0.742*%* 0.158 0.318% 0.165 -0.287** 0.104 (28.7%
annually)
0,
R&D Expenditure | 2.156** | 0.389 0567 | 0223 | -0412% | 0089 | |oSt(1:2%
annually)
(0)
Digital Adoption 0.198* 0.108 0.067 0.089 -0.156* 0.091 Slow (15.6%
annually)
Moderate
g&’:f;ﬁiﬁgfs 1.834%% | 0.276 0421+ 0.187 | -0.334%* | 0.097 (33.4%
annually)

Notes: ¥ p < 0.01; **p < 0.05 *p < 0.10
Source: Author

According to Table 7 and 8 for OLS regression based on Equation 5 along with Robust Standard Errors
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according to Newey & West [35] the subsidy elasticity decreased. While the subsidy elasticity (subsidies only
model) was estimated to equal 0.387 it drops to 0.156 for the Full Specification, which shows that much of
the apparent effect of subsidies is due to confounding due to the correlation between R&D & Governance
improvement. The R&D elasticity remained stable at 2.167 while the Governance Effectiveness elasticity
remained low at 0.521 Digital Adoption had a lower effect of only 0.052 and was not statistically significant,
suggesting that if digital adoption produces benefits they are probably achieved through other means. These
relative magnitudes demonstrate the limitations of a subsidy economy narrative in supporting traditional
policy and substantiate Rada et al. [42] view of informal technical changes as a major contributor to post-2000
recovery in Russia.

Regression Analysis: Comparative Elasticities

Table 7 — OLS Regression Results — Output Elasticities (1991-2024)

Model In(Subsidies) R&D (%) Digital (%) GovEff R? Notes
Mode‘l L: 0,387 o o o 0721 Subsidies
Baseline only

(0.089)
Model 2: + N o R&D
R&D 0.245 3.278 — — 0.834 dominates
(0.127) (1.302)
Model =3: 0.315% 2,891 0.156* _ 0.862 Digital
Digital significant
(0.098) (1.156) (0.061)
Model 4: + 0.198 2445 0.089 0.634*%* 0901 | Gevermance
Governance dominates
(0.134) (0.967) (0.055) (0.156)
Model 5: Full 0.156 2167+ 0.052 0.521%* 0971 ~ Robustafter
+ Controls controls
(0.141) (0.845) (0.043) (0.201)
Includes: FPI,
Sanctions dummy,
Climate shock,
Exchange volatility

Notes: ** p < 0.0L; ** p < 0.05; * p < 0.10. Standard errors in parentheses
Source: Author

Table 8 — Comparative Support Elasticity Summary

Support Type (Fl:;ll?slt;[?zl};l) Std. Error 95% CI Interpretation Policy Priority
1 P1B subsidy > .
Subsidies 0.156 0.141 [0.118,0430] | 0.16% output | -0V~ declining
(direct) growth returns
1% GDP R&D

R&D 2.167%* 0.845 [0.517,3.817] | increase >2.17% | 1GH —robust,
Investment output growth large

. 1pp digital
Digital 0.052 0.043 [0.032,0136] | adoption > 0.05% = loderate -
Infrastructure output growth indirect effects
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Support Type (Flflllalslt/llcolzl};l) Std. Error 95% CI Interpretation Policy Priority
0.1 gov't eff.
Governance o improvement HIGH -
Quality 0.521 0.201 [0.127, 0.915] > 0.52% output prerequisite
growth

Source: Author

Scenario Analysis: Policy Simulation (2025-2030)

The simulating of alternative budget allocations (baseline: P700B); The results were generated by using
estimated budget elasticity's to project future Revenue growth (GAO). Simulation results indicate that the
Status Quo scenario (70% subsidies/10% R&D) will produce Projected GAO of +6.8% from 2024 to 2030. The
R&D Reallocation scenario (65% Subsidies/18% R&D) will yield Projected GAO of 13.4% (+6.6% Improved
Growth rate). The Governance Priority scenario (55% subsidies/15% R&D and +0.15 WGI reform) will
produce Projected GAO of +18.6% (+12.8% Improved Growth rate). Overall, the Combined Reform scenario
will yield a Projected GAO of +25.1% (+20.2% Improvements).

Overall, these simulations highlight the substantial Opportunity Cost resulting from the Status Quo
scenario. In particular, while Governance Reform presents politically sensitive and challenging Implementation
Opportunities, the Results demonstrate Governance Reform as a critical Structural Opportunity for Russian
Agricultural Development, given the established literature frequently identifies Institutional Weakness as a
primary binding constraint on Russian Agricultural Development [9].

Table 9 — Scenario Analysis Summary

% Change
Scenario Subsidy % | R&D % G;\:}ergce 20?&?¢O from Ve stfgus Feasibility
) Baseline
Status Quo (A) 70% 10% No 5,847 +6.8% Baseline High
R&D Increase (B) 65% 18% No 6,234 +13.4% +6.6% Moderate
Governance Yes
0, 0, 0, 0,

Priority (C) 55% 15% (ambitious) 6,521 +18.6% +12.8% Low
Combined 55% 20% Yes 6,892 | +25.1% | +20.2% Low
Reform (D)

Source: Author
Discussion

Principal Findings and Theoretical Implications

The first finding of this study is that R&D support mechanisms exert an influence substantially greater
than all other support types. The (estimated) R&D elasticity value of 2.167 is 13.9 times greater than that of
direct subsidies, undermining the previously held view that support for R&D should take second place to
direct subsidy support [4; 17] and supports Russia’s recent emphasis on “Technological Sovereignty’ and its
relation to long-term technological progress. A number of studies conducted recently have provided further
evidence for technological progress as an important factor explaining the long-term recover and resurgence
of production in response to both the post-Soviet recovery and the global grain boom attributable to catch-up
by the private sector from both technological and from innovation [22; 42].

Second, I find that Governance Quality is the fundamental mechanism of support. The effective
functioning of governance (Governance Quality - elasticities value of 0.521) causes output to improve, and
helps to mediate the effectiveness of subsidies. This finding supports the principles of institutional economics
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literature; in order for subsidies to be secured and applied, a transparent process must be established, and
property rights need to be credible in order to protect the resource supplied [1]. The persistent low WGI scores
for Russia, approximately - 0.56, indicate the inability to improve levels of technology and the significant
hindrance to the Russian economy, and they provide a solid justification for the continued emphasis on
Governance Quality as the primary support mechanism for the entire complementary support structure of
the economy outlined in the previous findings. Institutional volatility, lack of transparency and incomplete
legitimacy remain key impediments for small and medium sized enterprises and form the basis for the
conclusion presented in this finding [9; 54].

The third finding establishes that policy regime shifts, as evidenced by structural breaks, find empirical
support via structural breaks at two distinct times during the analysis, namely, 2006 and 2014 respectively. The
structural break that took place in 2006 is associated with the introduction of law 264-FZ, which mandated the
implementation of a subsidy programme that has improved upon previous subsidy efforts through improved
institutionalisation and long-term stability; in contrast to previous subsidy efforts which offered only ad-hoc
support for certain agricultural sub-sectors. In 2014, the sanctioning of certain Russian agricultural products
created a structural break that resulted in a significant policy shift toward innovation and operational support
(an expected trend [28]. This structural break coincides with other research indicating that agricultural
growth in the post-2000 period has become more systematic and export-based [24; 52].

The fourth finding demonstrates that subsidies have diminishing returns, especially in environments
with a high frequency of shocks. The impact of subsidies decays at a much quicker rate than that of R&D
and governance (both effect types remain intact for longer time periods). This is particularly important
in shock-prone environments. The post-Soviet agricultural landscape has been significantly impacted by
various external shocks (such as financial crises and recent sanctions) which have indicated that subsidies
which provide price or income support are less resilient and adaptable than investments which are focused
on building capacity [50]. In addition, the large-scale land abandonment and partial recultivation seen in the
period from the mid-1990s through 2000 demonstrate that broad subsidies which are implemented uniformly
will not maintain agricultural production levels on marginal land; however, recovery and re-establishment of
agricultural production will occur in areas that are more concentrated and technologically advanced than in
areas that have been historically engaged in agricultural production [47; 45].

Limitations and Robustness

Statistical power is limited due to the sample size of 34. There are measurement issues for output
data from the early 1990s and for governance indices. Endogeneity (e.g., reverse causality) issues can be
reduced, but not completely addressed, using Granger Tests. Conducting national-level analyses masks the
significant heterogeneity regionally regarding how effectively support is distributed and this reflects a distinct
characteristic of Russia’s polarized agricultural environment [33; 34; 49].

Policy Implications

In 2024-2026, implement Governance/Technology Adoption Conditionality (Subsidy); Increase
Government R&D Budget Share; Accelerate E-Government Platforms.

2026-2030: Reallocate Universal/Tied Subsidies To Merit-Based Innovation & Targeted Programmes
(70% To 55%); Create Regionally Distinct Policies Using Governance Assessment Methods; Promote Quality
& Competition Worldwide By Focusing On Exporting Competitiveness.

2030 and beyond: Develop Agri-Tech Industries Within Canada For A More Self-Sufficient Technological
Future; Base Agri-Tech Policy Development On The Rule Of Law & Transparent Government Institutions.

Conclusion

In this research paper, I analyzed the last 35 years of Russian agricultural support policy using time-
series econometrics. The main findings are that R&D and innovation support are 10-40 times more effective
as an output enhancer than direct subsidies. The quality of governance mediates the effectiveness of all forms
of support provided for agriculture. The structural breaks that occurred during 2006 and 2014 demonstrate
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the empirical evidence of dramatic shifts in agricultural support policy regimes. The return on investment
for subsidies drops off rapidly, but the returns from R&D and governance improvement have a longer-lasting
impact. Simulations of future policies indicate that the redirection of support from subsidies to R&D and
governance would lead to increases in output of up to 25% by 2030 as compared to continuing the existing
subsidy strategy. The primary conclusion is that Russian agricultural policy is evolving, but it is not yet
optimized. Given the declining financial resources for government support, it is critical for Russia to begin to
optimize the type of support it provides to agriculture by shifting its focus from the quantity of subsidies to
the quality of institution-building and knowledge-intensive support for agriculture.
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Appendix

Summary Statistics (1991-2024)
Variable Mean SD Min Max Unit/Scale
Gross Agric. Output 2,847 1,254 1,089 5,198 P Billions, 2012 prices
Subsidies 298.5 189.7 12.3 664.6 P Billions, nominal
In(Subsidies) 5.45 0.93 2.51 6.50 Log scale
Gov. Effectiveness -0.562 0.084 -0.71 -0.25 WGI index (-2.5 to +2.5)
Digital Platform Adoption 22.8 18.5 2.1 58.4 Percentage
R&D Expenditure 0.68 0.15 0.41 0.95 % of GDP
Food Price Index (lagged) 189.4 60.2 92.1 328.5 Index (2004-06 = 100)
Exchange Rate Volatility 0.087 0.068 0.012 0.267 Coeflicient of variation
Rule of Law Index -0.573 0.089 -0.76 -0.32 WGI index
Land Titling (%) 68.4 11.2 45.0 86.0 Percentage
Sanctions Period 0.32 — 0 1 Binary (1 = 2014-2024)
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