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The agricultural sector plays a crucial role in economic growth, employment, and food security.
Although E7 countries (Brazil, China, India, Indonesia, Mexico, Russia, and Turkey) hold a
significant share in global agricultural production, there is limited literature on the determinants of
agricultural value added. This study aims to analyze the key economic factors affecting agricultural
value added in E7 countries and assess the effectiveness of agricultural policies. The study covers
the period 2001-2022 and employs the Panel ARDL method to examine long-term relationships.
The findings indicate that the proportion of agricultural land and agricultural employment positively
impact agricultural value added, whereas government expenditures may have a negative effect.
Governments intervene in the agricultural sector through both direct and indirect measures. It can
be suggested that direct income support policies for farmers may have the potential to increase
dependency rather than enhance productivity. Although a detailed distinction regarding the
implementation of direct payments during the analyzed period could not be made, the impact of
government support is likely to vary depending on the type and implementation of the assistance
provided. The results emphasize the need for more effective planning of agricultural support
mechanisms. Redirecting public expenditures towards infrastructure investments, agricultural
technology adoption, and rural development projects could enhance the sector’s long-term
sustainability. Additionally, improving the transparency and measurability of support policies may
increase their effectiveness and strengthen agricultural productivity. Policymakers should conduct
a more detailed analysis of the effects of different support mechanisms to develop appropriate
intervention strategies.
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Introduction

This work is licensed under Creative Commons Attribution 4.0 International License

The agricultural sector plays a crucial role in economic
growth, employment, and food security. Beyond food
production, it provides raw materials for industries,
contributes to export revenues, and supports rural
development (Soyyigit & Yavuzaslan, 2019). The sector’s
capacity to generate employment is particularly significant
in developing economies, where it enhances social welfare
(Kaya, 2020). Additionally, the agricultural sector
establishes strong economic linkages with industries such
as logistics, trade, and finance, reinforcing overall
economic stability (Aydogan & Vardar, 2020). Due to
these factors, agriculture holds great significance in terms
of both direct and indirect economic contributions.

E7 countries (Brazil, China, India, Indonesia, Mexico,
Russia, and Turkey) occupy a crucial position in global
agricultural production and trade. These nations, which
comprise approximately 45% of the world’s population,
account for over 30% of global Gross Domestic Product
(GDP) (Dogdu, 2022). However, studies analyzing the
determinants of agricultural value added in these

economies remain limited. The impact of government
expenditures on agriculture, the contribution of agricultural
employment to sectoral growth, and the economic
implications of agricultural land use have not been
sufficiently examined. This study aims to identify the key
economic factors affecting agricultural value added and
evaluate the effectiveness of agricultural policies.
Accordingly, this study investigates the economic
determinants of agricultural value added in E7 countries.
Specifically, it examines the effects of the agricultural
employment rate, the share of agricultural land in total
land, and government expenditures on agriculture. The
study covers the period from 2001 to 2022 and employs the
Panel ARDL method to analyze long-term relationships.
Given the diverse economic structures of E7 countries, the
comparative analysis offers significant insights into the
effectiveness of agricultural development policies.
Agricultural value added represents the economic
contribution derived from agricultural production. The key
elements influencing agricultural value added include
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agricultural employment, land use, and government
support (Soyyigit & Yavuzaslan, 2019). While the extent
of agricultural land determines production capacity,
employment levels influence labor productivity within the
sector. Government expenditures, on the other hand, affect
agricultural productivity  through infrastructure
investments, subsidies, and direct support payments
(Aydogan & Vardar, 2020). However, the impact of public
support may vary depending on its implementation, and in
some cases, it may foster dependency rather than increase
efficiency (Adedoyin et al., 2021).

This study makes a significant contribution to the
literature by being one of the first comprehensive panel
data analyses on the economic determinants of agricultural
value added in E7 countries. While previous research has
often focused on individual countries or specific variables,
this study adopts a broader approach by jointly analyzing
government expenditures, employment, and land use.
Furthermore, using the Panel ARDL model, it assesses the
long-term relationships between these variables and
provides policy recommendations to enhance sustainable
agricultural development.

The structure of the study is as follows: The second
section presents the theoretical framework on the
determinants of agricultural value added. The third section
provides a literature review, summarizing relevant studies.
The fourth section details the data set, methodology,
empirical findings, and discussion. The fifth section
concludes with an overview of the study’s findings and
presents policy recommendations.

The agricultural sector holds critical importance not only
for food production and rural development but also for
environmental sustainability and energy security. Agricultural
activities contribute to the environment by acting as carbon
sinks and preserving biodiversity, while simultaneously
playing a fundamental role in the development of renewable
energy sources (Adedoyin et al., 2021). These characteristics
position the agricultural sector as a central actor not only in
economic but also in social and environmental policies. Thus,
the agricultural sector occupies a strategic position that
integrates environmental sustainability, energy policies, and
economic development goals.
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In E7 countries, the agricultural sector stands out as
one of the cornerstones of their economies. In countries
such as Brazil and India, the agricultural sector
constitutes a significant portion of export revenues,
whereas in nations like China and Indonesia,
agricultural modernization projects aim to enhance
productivity (Aydogan & Vardar, 2020). For example,
Brazil, as a leading global agricultural exporter, plays a
pivotal role in food production, while India focuses on
balancing workforce dependency in agriculture with
local consumption policies. In these countries, the
agricultural sector not only meets domestic consumption
demand but also provides strategic advantages in
international trade.

Labor utilization, as one of the fundamental
components of the agricultural sector, is crucial for
ensuring social stability in rural areas. Moreover,
agricultural productivity is directly related to factors
such as technological investments and government
support (Kaya, 2020). For instance, investments in
irrigation  systems, modernization of agricultural
machinery, and infrastructure improvements enhance
production capacity while also positively contributing to
rural economies (Dogdu, 2022). These factors establish
a solid foundation not only for economic growth but also
for social development in rural regions.

Consequently, the components of the agricultural
sector extend beyond economic contributions to directly
serve social and environmental development goals. In
this context, core elements such as the employment rate
in agriculture, the efficiency of agricultural land, and
public expenditures provide a critical basis for analyzing
the dynamics of the agricultural sector in E7 countries.
These analyses will facilitate a deeper understanding of
the economic, social, and environmental impacts of the
agricultural sector

Figure 1 illustrates the changes in the share of
agricultural value added in GDP across E7 countries
between 2001 and 2022. India stands out as the country
with the highest agricultural value added during this
period, starting at approximately 21% in 2001.
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Figure 1. Agricultural Value Added (as % of GDP)

Source: https://databank.worldbank.org/source/world-development-indicators Adapted by the author from
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Figure 2. Agricultural Land Proportion (as % of Total Land)
Source: https://databank.worldbank.org/source/world-development-indicators Adapted by the author from
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Figure 3. Agricultural Employment (as % of Total Employment)
Source: https://databank.worldbank.org/source/world-development-indicators Adapted by the author from

Although it has shown a gradual decline over the years,
it still remains at a significantly higher level compared to
other countries in 2022. Indonesia has maintained a stable
trajectory, with agriculture’s contribution to GDP
fluctuating within the 12-14% range. In contrast, China has
exhibited a consistent downward trend in agricultural value
added since 2001, though occasional fluctuations have
slowed this decline. In Turkey and Brazil, the share of
agriculture in GDP declined between 2001 and 2010,
followed by fluctuations and a relative increase after 2019.
Mexico and Russia have consistently recorded the lowest
shares of agricultural value added throughout the analyzed
period, with figures remaining below 5%. Overall, Figure
1 highlights the evolving economic significance of the
agricultural sector in E7 countries while also revealing
differing trends across nations.

Figure 2 illustrates the changes in the proportion of
agricultural land as a percentage of total land across E7
countries between 2001 and 2022. India has the highest
share of agricultural land, consistently remaining above

60%. Similarly, China also maintains a high proportion,
with minimal fluctuations over the years. In Turkey and
Brazil, the share of agricultural land has gradually declined
since 2001 but has stabilized towards the end of the period.
In contrast, Indonesia has experienced a gradual increase
in the proportion of agricultural land from 2001 to 2022,
approaching Brazil’s level after 2017. Russia has the
lowest agricultural land proportion among the E7
countries, maintaining a stable level slightly above 10%
throughout the period. Mexico falls into the mid-range,
showing relatively little variation over time. Figure 2
highlights the trends in agricultural land usage across E7
countries, indicating a decline in some nations while others
continue to preserve their agricultural land.

Figure 3 illustrates the changes in the share of
agricultural employment as a percentage of total
employment in E7 countries between 2001 and 2022. India
stands out as the country with the highest agricultural
employment rate, which was approximately 60% in 2001
but has steadily declined over the years.
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Figure 4. Share of Government Expenditures on Agriculture
Source: https://www.fao.org/faostat/en/#dataAdapted by the author from

A significant decrease in agricultural employment is
also observed in China and Indonesia, with China
experiencing a more rapid decline. In Brazil and Turkey,
the share of agricultural employment has also decreased
considerably, albeit at a slower pace compared to other
countries. In Mexico and Russia, agricultural employment
started at relatively lower levels and exhibited a gradual
downward trend throughout the period. Figure 3 highlights
the overall decline in the share of agricultural employment
across E7 countries, indicating a shrinking role of
agriculture in the labor market. However, variations among
countries suggest that the rate and extent of this decline
differ across economies.

Figure 4 illustrates the changes in the share of
government expenditures on agriculture in E7 countries
between 2001 and 2022. India and China stand out as the
countries with the highest public spending on agriculture
throughout the period. In India, a sharp increase was
observed between 2006 and 2012, followed by a gradual
decline after 2013, although expenditures remained at
relatively high levels. In China, the share of government
expenditures on agriculture increased after 2005, peaked
between 2010 and 2014, and then entered a declining trend.
In Turkey and Brazil, public spending on agriculture
remained relatively stable, with Brazil experiencing
fluctuations in the early years before stabilizing at lower
levels. Indonesia saw a notable increase in government
expenditures on agriculture between 2015 and 2017,
followed by a fluctuating pattern in subsequent years.
Mexico and Russia recorded the lowest shares of
agricultural public spending throughout the analyzed
period. Figure 4 highlights the variability of government
support for agriculture in E7 countries, with some nations
increasing agricultural subsidies during specific periods.

Literature Review

The agricultural sector plays an important role in
economic growth, environmental sustainability, and social
development. However, analyses of the agricultural sector
in E7 countries (Brazil, Russia, India, China, Indonesia,
Mexico, and Turkey) are quite limited. While these

countries draw attention with their rising roles in the global
economy and the contributions of the agricultural sector to
economic performance, the lack of sufficient academic
literature on the subject creates a gap. Understanding the
economic and social impacts of the agricultural sector in
E7 countries can contribute to achieving sustainable
development goals in these countries. In this context, the
present study aims to shed light on policies for economic
growth and development by focusing on the agricultural
sector in E7 countries. In addition to the agricultural sector,
this study also addresses non-agricultural issues in these
countries and agricultural studies in other countries. These
analyses are crucial in filling a significant gap in the
literature and emphasizing the necessity of new studies in
the context of E7 countries.

In studies focusing on the agricultural sector in E7
countries, Tirasoglu and Karasa¢c (2018) analyzed the
middle-income trap between 1960 and 2016 and found that
macroeconomic stability was effective in overcoming this
trap. The study particularly stated that Indonesia, Mexico,
and Russia were caught in the middle-income trap.
Soyyigit and Yavuzaslan (2019) examined the
relationships between agricultural value added, economic
complexity, political stability, and government
effectiveness, emphasizing the importance of government
effectiveness and political stability in increasing
agricultural value added. This study is based on data from
the 1996-2017 period. Aydogan and Vardar (2020)
analyzed the relationships between renewable energy
consumption, economic growth, agricultural value added,
and CO2 emissions, highlighting the importance of the
agricultural sector in environmental sustainability. The
findings underscore the critical role of agriculture in this
context. Agir et al. (2020) explored the relationships
between financial development and income inequality and
analyzed the positive effects of agricultural value added on
social balance using data from 1988-2016. Ozsahin and
Giliven (2023) assessed the impacts of agricultural
subsidies and government stability on agricultural value
added. Their findings indicate positive effects of
agricultural employment and raw material imports.
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In studies focusing on non-agricultural issues in E7
countries, Bozgeyik (2020) examined unemployment
hysteresis and stated that unemployment rates in E7
countries generally tend to revert to the mean. This study
analyzed unemployment rate data for the 1991-2018
period. Topguoglu and Ayyildiz (2020) identified key
sectors supporting economic growth and development,
highlighting the importance of agriculture and industry for
development. This study is based on 2014 data. Han (2022)
examined the relationships between renewable energy
consumption and economic growth, finding that energy
consumption has a significant impact on economic growth.
This study used data from 1990-2018. Tekin and
Merdivenci (2022) analyzed trade volumes between
Turkey and E7 countries, revealing that economic growth
and trade are strongly connected. This study focuses on the
2000-2018 period. Gyamfi et al., (2023) analyzed the
environmental impacts of economic globalization and
emphasized the importance of sustainable environmental
policies. This study wused data from 1990-20109.
Additionally, Dogdu (2022) investigated the causality
between renewable energy production and economic
growth in G7 and E7 countries, finding that renewable
energy investments promote economic growth.

In studies on other countries, Akyol (2018) analyzed
the effects of agricultural incentives on agricultural value
added in Turkey, South Africa, Mexico, China, and Brazil.
The study demonstrated that these incentives positively
contribute to economic growth, using data from 2000-
2016. Kaya (2020) examined agricultural value added
convergence between Turkey, China, the United States,
India, Brazil, and Indonesia, emphasizing the importance
of technological advancement. The study concluded that
Turkey showed convergence with China and the United
States but not with Brazil, India, and Indonesia. This study
covers the 1960-2018 period. Erding and Aydinbas (2021)
examined the determinants of agricultural value added in
20 different countries, evaluating the impacts of economic,
social, and legal regulations on the agricultural sector. This
study uses data from the 2000-2018 period. Additionally,
Adedoyin et al. (2021) analyzed the effects of agricultural
development, energy consumption, and economic growth
on CO2 emissions in E7 countries. The findings revealed
that renewable energy consumption reduces emissions.

Benin et al. (2007) found that agricultural diversity in
Ethiopia is shaped by land size, labor, and market access.
Oyetade et al. (2014) highlighted the positive impact of
fisheries and food production on economic growth in
Nigeria. Kakar et al. (2016) found that agricultural land
use, fertilizer, and credit utilization improve productivity
in Pakistan, while agricultural employment and pesticide
use have no significant long-term effects. Onoja et al.
(2017) indicated that agricultural growth in Nigeria and
Kenya is affected by macroeconomic factors such as
capital investments, infrastructure spending, and exchange
rates. Muraya et al. (2017) observed that while exchange
rate fluctuations and inflation constrain agricultural
production in Kenya, infrastructure investments enhance
productivity.

Teshome et al. (2018) suggested that Ethiopia’s
agricultural GDP can be increased through agricultural
land expansion and financial support, whereas Mutunga et
al. (2018) pointed out the need to reassess agricultural

subsidies in Kenya. Mocanu et al. (2018) demonstrated that
infrastructure development and incentives for young labor
could support agricultural growth in Romania. Overall,
market access, financial support, and macroeconomic
stability emerge as key determinants of agricultural
productivity and large-scale agricultural economies.
Czyzewski et al. (2018) stated that agricultural incomes in
the EU are related to production scale, subsidies, and
economic indicators, while the impact of labor remains
limited in new EU member states. Coca et al. (2023)
emphasized the critical role of agricultural capital
investments in enhancing productivity. Abdi and
Mohamed (2025) revealed that exchange rates, foreign
investments, and institutional quality influence agricultural
exports in Somalia.

The literature on the agricultural sector in E7 countries
highlights its significance in economic growth,
environmental sustainability, and social development.
However, despite the increasing global economic influence
of these countries, research on the economic determinants
of agricultural value added remains limited. Existing
studies have examined various factors, including
government effectiveness, political stability, economic
complexity, and environmental sustainability, in relation to
agricultural sector performance. Additionally, studies
focusing on agricultural subsidies, employment, and trade
suggest that macroeconomic stability and sector-specific
policies play crucial roles in enhancing agricultural
productivity. While some research extends beyond E7
countries to assess global agricultural trends, there is a
noticeable gap in comparative analyses specific to E7
economies. This study aims to address this gap by
providing a comprehensive evaluation of the determinants
of agricultural value added in these nations, contributing to
a more nuanced understanding of sectoral dynamics and
policy implications.

Materials and Methods

This study aims to understand the determinants of
agricultural value added in E7 countries for the period
between 2001 and 2022. The selected period is significant
as it encompasses transformations in agricultural policies
and economic turbulence. In this study, the key
determinants of the agricultural value-added rate are
considered as the agricultural employment rate, the
proportion of agricultural land, and the share of
government expenditures allocated to the agricultural
sector. The E7 countries (Brazil, China, India, Indonesia,
Mexico, Russia, and Turkey) hold a significant position in
the global economy due to their large populations and
substantial economic potential. The agricultural sector
plays a critical role in these countries’ economic structures,
providing a fundamental contribution to economic
development and  rural  prosperity.  Therefore,
understanding the determinants of agricultural value added
is crucial not only for the agricultural development of these
countries but also for achieving global goals such as food
security and economic sustainability. However, the
number of studies in the literature on the comparative
analysis of the fundamental economic factors influencing
the agricultural value-added rates in these countries is quite
limited.
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The econometric analysis of the study initially
examines the stationarity of the series in the panel data set
using the Pesaran unit root test. Subsequently, the panel
ARDL method is employed to test for long-term
relationships. The model selection is determined using the
Hausman test, and error correction models are applied to
analyze the speed of adjustment to equilibrium. The
findings provide a striking perspective on the agricultural
policies of E7 countries and the differences in their
economic structures.

The model to be used in this study is as follows:

AVAy = B1ALi + BoAGEy + BsEA; + €

Where, B;, B, and S5 are the coefficients, ¢ is the error
term, i represents the countries and t represents time.

Stationarity Testing

In panel data analysis, as in time series analysis, the
stationarity of variables plays a critical role. If the
stationarity of variables is not checked, spurious regression
problems may emerge due to incorrect model selection
(Karadas, 2021). Panel unit root tests are divided into two
main groups: first-generation tests assume independence
between cross-sectional units, while second-generation
tests allow for dependence between these units. If an
inappropriate test is chosen, incorrect conclusions
regarding the stationarity of the series may be reached,
leading to erroneous analyses. Initially, cross-sectional
dependence tests should be conducted, and the appropriate
model should be determined accordingly. Common tests
for examining cross-sectional dependence include the
Breusch-Pagan LM test, Pesaran scaled LM test, bias-
corrected scaled LM test, and Pesaran CD test. These tests
should be chosen based on the characteristics of the data
set (Arslan & Karadag, 2021).

Table 1. Variables

The choice of test depends on the dimensions of the
panel data set, specifically the size of the cross-section (N)
and the time dimension (T). For instance, the Breusch-
Pagan LM test provides meaningful results when T>N,
while the Pesaran scaled LM test is preferred when both T
and N are large. The bias-corrected scaled LM test and
Pesaran CD test are generally used in cases where N>T. In
all these tests, the null hypothesis posits that there is no
cross-sectional dependence between units. Significant
results indicate the presence of cross-sectional dependence
in the panel data set (Pesaran, 2004).

In the panel data set used in this study, the time
dimension (T=22) is greater than the cross-section
dimension (N=7). Therefore, the Breusch-Pagan LM test
was applied to examine cross-sectional dependence, and
the results are presented in the relevant table.

The Breusch-Pagan LM test results clearly demonstrate
the presence of cross-sectional dependence for the
variables of agricultural value added, agricultural land
ratio, government spending on the agricultural sector, and
agricultural employment rate. For all variables, the
significance level (p-value) of the test statistics is below
0.05, indicating that the null hypothesis of “no cross-
sectional dependence among units” should be rejected.
Given that all variables exhibit cross-sectional dependence,
a second-generation unit root test will be applied. The
results of the Pesaran panel unit root test (CIPS) are
presented in Table 3.

The results of the panel unit root tests indicate varying
stationarity levels for the variables: agricultural value
added, agricultural employment rate, agricultural land
ratio, and government spending on the agricultural sector.
The AVA, EA and AL variables were found to be non-
stationary but became their first differences are stationary.
This suggests that these there variables are integrated of
order one, I(1). The AGE variable, on the other hand, is the
only variable found to be stationary at level (p<0.05).

Variable Definition Source
AVA Agricultural value added as a share of GDP World Bank Databank
AL Agricultural land (% of land area) World Bank Databank
AGE Share of government expenditures on agriculture FAOQ Statistics
EA Employment in agriculture (% of total employment) (ILO modeled estimate)  World Bank Databank

Table 2. Breusch-Pagan LM Cross-sectional Dependence Test

Variable Statistic Probability
AVA 111.4977* 0.0000
AL 182.9394* 0.0000
AGE 45.31639* 0.0016
EA 405.1928* 0.0000

Note: * indicates significance at the 1% level.

Table 3. CIPS unit root test results

Variable Specification without trend Specification with trend
Zt-bar Probability Zt-bar (First Differences) Probability
AVA -0.030 0.488 -0.302 0.381
d.AVA -4.075* 0.000 -2.739* 0.003
EA -0.166 0.434 -0.445 0.328
d.EA -3.619* 0.000 -2.428* 0.008
AL -0.541 0.294 0.865 0.807
d.AL -1.942** 0.026 -2.843* 0.002
AGE -2.303** 0.011 -3.777* 0.000

Note: * and ** denote significance levels at 1% and 5%, respectively.
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Table 4. Cross-Sectional Dependence in the Equation

Test Statistic Prob.
Breusch-Pagan LM 20.16060 0.5111
Table 5. Hausman Test (MG vs. PMG)
(b) (B) (b-B) sgrt(diag(V_b-V_B))
MG PMG Difference S.E.
AL 6.338517 5462269 5.79229 9.1934
AGE -0.5173357 -0.09045 -0.4268857 0.3424212
EA 0.2455498 0.1317203 0.1138295 0.2368086
chi-square = 1.74; Prob> chi-square = 0.6279
Table 6. Hausman Test (PMG and DFE)
(b) (B) (b-B) sgrt(diag(V_b-V_B))
PMG DFE Difference S.E.
AL 0.5462269 0.3034526 0.2427743 1.316956
AGE -0.09045 -0.369192 0.278742 1.963458
EA 0.1317203 0.1120318 0.0196886 0.2372065

chi-square = 0.08; Prob> chi-square = 0.9941

These findings provide critical guidance for
determining the methods to be used in the panel data
model. The presence of variables with different stationarity
levels necessitates the use of models such as panel ARDL,
which can accommodate both 1(0) and I(1) variables.
Furthermore, the significant results for all first-difference
stationary variables suggest the potential existence of long-
term relationships among the series.

Long-Term Relationships

In this study, the long-term relationships between
variables are analyzed. The results of the panel unit root
tests reveal that the variables exhibit different levels of
stationarity. Therefore, the panel ARDL method has been
selected to examine these long-term relationships.
However, before proceeding with the panel ARDL
analysis, it is critical to verify the model’s suitability in
terms of cross-sectional dependence. The presence of
cross-sectional dependence can lead to misleading
estimation results and must be considered. Accordingly,
similar methods used for testing cross-sectional
dependence among variables have also been applied to the
equation. Given that the time dimension (T=22) exceeds the
cross-sectional dimension (N=7) in the dataset, the Breusch-
Pagan LM test was used to evaluate cross-sectional
dependence. The test results are presented in table 4.

According to the test results, the Breusch-Pagan LM
test statistic is over 0.05 which suggests that the null
hypothesis of “no cross-sectional dependence” cannot be
rejected, indicating no cross-sectional dependence among
the variables in the equation. This outcome demonstrates
independence among the cross-sectional units in the
analysis. Consequently, standard panel ARDL models can
be applied without the need to account for cross-sectional
dependence explicitly.

In panel ARDL analysis, three estimators—Mean
Group (MG), Pooled Mean Group (PMG), and Dynamic
Fixed Effects (DFE)—are commonly utilized. The primary
differences among these estimators lie in the assumptions
regarding homogeneity or heterogeneity in short- and long-
term relationships.

The MG estimator assumes heterogeneity in both short-
and long-term relationships across cross-sections, making
it suitable when relationships between variables differ
across countries. On the other hand, the PMG estimator
assumes heterogeneity in short-term coefficients but
homogeneity in long-term coefficients (Pesaran et al.,
1999; Asteriou et al., 2020; Lee and Wang, 2015). This
estimator is particularly advantageous when long-term
relationships are expected to be similar across countries
(Sohag et al., 2015).

The DFE estimator, however, assumes that intercepts
may vary across cross-sections while the short- and long-
term coefficients remain constant for all cross-sections. In
this method, slopes are assumed to be the same for all units
(Sohag et al., 2015; Lee and Wang, 2015). In summary,
with the MG method, the short- and long-term coefficients
are different across panel cross-sections, while with the
PMG method, only short-term coefficients vary, and long-
term coefficients are constant. The DFE method assumes
both short- and long-term coefficients are constant
(Pesaran et al., 1999).

The choice among these estimators depends on
examining the homogeneity of the series or using the
Hausman test. The Hausman test evaluates the
performance of different estimators by testing the validity
of the null hypothesis (HO) and the alternative hypothesis
(Ha). In this context, the first estimator (b) is considered
consistent under both HO and Ha, while the second
estimator (B) is efficient under HO but inconsistent under
Ha (Hausman, 1978). The results of the Hausman tests
applied in this study are presented in table 5 and 6.

The results of the Hausman test presented in Table 6
compare the performance of the MG and PMG estimators.
According to the test results, the chi-square value is 1.74,
with a probability of 0.6279. The results of the Hausman
test comparing the MG and PMG estimators show that the
null hypothesis is not rejected. Consequently, the second
estimator, PMG, is found to be more consistent than the
first, MG.
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Table 7. Panel ARDL Results According to the DFE Estimator

Coefficient Standard Error z P>|z| [95% Confidence Interval]
ECT -0.3276842* 0.057372 -5.71 0.000 -0.4401313 -0.2152371
Long-term Equation
AL 0.3034526* 0.1154253 2.63 0.009 0.0772232 0.5296819
AGE -0.369192** 0.1541683 -2.39 0.017 -0.6713564 -0.0670276
EA 0.1120318* 0.0269273 4.16 0.000 0.0592552 0.1648083

Note: * and ** denote statistical significance at the 1% and 5% levels, respectively.

The results of the Hausman test presented in Table 6
compare the performance of the PMG and DFE estimators.
According to the test results, the chi-square value is 0.08,
with a probability of 0.9941. These findings indicate that
the null hypothesis cannot be rejected. Therefore, the
results of the Hausman test comparing the PMG and DFE
estimators show that the null hypothesis is not rejected.
Consequently, the second estimator, DFE, is found to be
more consistent than the first, PMG.

Based on the comparison of the three estimators, the
DFE estimator is concluded to be more consistent than the
other two estimators. The preference for the DFE estimator
implies that policy recommendations for the agricultural
sector may be consistent and generally applicable across
countries. This result provides a clearer framework
regarding the overall dynamics of the agricultural sector in
E7 countries. The panel ARDL results obtained using the
DFE estimator are presented in the table 7.

The panel ARDL analysis results presented in Table 7
detail the long-term relationships among variables. First,
the error correction term (ECT) is calculated as -0.3276842
and found to be statistically significant at the 1% level.
This result indicates that the model can correct short-term
shocks in the long run and restore approximately 32.76%
of the system to equilibrium within a given period. The
significance and negative value of the error correction
mechanism validate the model’s ability to accurately
represent long-term relationships and confirm that short-
term imbalances dissipate over time.

Looking at the long-term coefficients, the coefficient
for the agricultural land ratio (AL) is 0.3034526, which is
statistically significant at the 1% level. This finding
suggests that a 1% increase in the agricultural land ratio
positively impacts agricultural value-added by 0.30%. This
result underscores the importance of policies aimed at
improving the efficient use of agricultural land. Expanding
agricultural land or enhancing its productivity emerges as
a key strategy for economic growth.

The coefficient for government expenditures on
agriculture (AGE) is calculated as -0.369192 and is
statistically significant at the 5% level. The negative
coefficient indicates that government spending on the
agricultural sector has not yielded the expected benefits.
This may be attributed to inefficient use of public funds,
allocation of expenditures to short-term support rather than
infrastructure, or prioritization of other sectors.
Additionally, it suggests that government policies in the
sector may temporarily address structural issues rather than
provide sustainable solutions.

The agricultural employment ratio (EA) variable shows
a positive relationship with a coefficient of 0.1120318,
significant at the 1% level. This result highlights the
positive impact of agricultural employment on agricultural

value-added and underscores the importance of rural
development policies. Increasing employment in the
agricultural sector contributes to economic activity in rural
areas and supports the sustainable continuation of
agricultural production. The role of human labor in the
agricultural sector is critical for both social welfare and
economic growth.

Overall, the findings from Table 7 reveal that the
agricultural land ratio and agricultural employment
positively contribute to agricultural value-added, while
government expenditures negatively impact it. This
highlights the need to reevaluate policies targeting the
agricultural sector and emphasizes the importance of
adopting efficiency-focused approaches. The findings also
underline the necessity for implementing sustainable
agricultural policies and allocating resources more
effectively.

Based on the analysis results, this study has identified
the distinct effects of various factors on agricultural value-
added in E7 countries. The findings demonstrate that
agricultural employment and the share of agricultural land
have a significant and positive influence on agricultural
value-added. Conversely, the impact of government
expenditures is more complex and varies across countries.
While some studies in the literature emphasize the positive
effects of government support, this study finds that its
influence is contingent upon the type of support
mechanisms in place and their implementation
effectiveness.

E7 countries exhibit diverse agricultural policies,
reflecting their economic structures and policy priorities.
Countries with large-scale agricultural economies, such as
China and Brazil, allocate substantial investments in
infrastructure and direct subsidies to enhance productivity.
In contrast, Turkey, Indonesia, and Mexico focus on
supporting small-scale farmers through financial aid,
cooperative development, and market access initiatives.
Meanwhile, Russia and India periodically adjust their
agricultural policies, reflecting shifting government
intervention strategies. These variations indicate that a
uniform agricultural policy approach is not applicable
across all E7 countries.

The findings highlight the significant contribution of
agricultural employment to agricultural value-added.
However, sustaining this impact requires improving the
quality of agricultural employment. The adoption of
modern production techniques and advancements in
agricultural technology can enhance labor efficiency and
ensure the sector’s long-term viability. Additionally, while
the availability of agricultural land remains a crucial
determinant of production capacity, its efficient and
sustainable utilization is equally important for maximizing
productivity and ensuring food security.
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The findings of this study largely align with existing
literature on E7 countries, while diverging in certain
aspects. For instance, the positive effect of the agricultural
land ratio on agricultural value-added is consistent with the
findings of Tirasoglu and Karasag (2018) and Soyyigit and
Yavuzaslan (2019). These studies emphasize the
importance of efficient land use in boosting agricultural
production and contributing to economic growth.
Similarly, this study confirms that agricultural land
positively contributes to agricultural value-added.

The positive impact of agricultural employment aligns
with the studies of Agir et al. (2020) and Kaya (2020). Agir
et al. (2020) highlight the positive social equilibrium
effects of agriculture, while Kaya (2020) underscores the
role of agricultural employment in supporting economic
growth. This study also finds that agricultural employment
increases agricultural value-added and further suggests that
modernization and technological support can amplify this
effect.

However, the negative impact of government
expenditures contrasts with much of the existing literature.
Notably, studies by Soyyigit and Yavuzaslan (2019) and
Ozsahin and Giiven (2023) emphasize the positive
contributions of government support to agricultural value-
added. The negative findings in this study could be
attributed to shortcomings in the planning and
implementation of support mechanisms, insufficient
monitoring systems, or the misallocation of resources for
purposes other than intended. These issues suggest that
operational problems may hinder agricultural support from
achieving its expected impact.

In conclusion, this study is largely consistent with the
existing literature but highlights significant practical
challenges concerning the effectiveness of government
spending. These findings suggest that agricultural support
policies in E7 countries need to be revisited and improved
to ensure that these mechanisms effectively contribute to
agricultural productivity and sustainability.

Conclusion and Policy Recommendations

This study analyzed the determinants of agricultural
value-added in E7 countries, evaluating the impacts of
agricultural  employment, agricultural land, and
government expenditures on the sector. The findings
indicate that agricultural employment and agricultural land
have a significant and positive effect on agricultural value-
added. However, the impact of government expenditures
varies across countries and, in some cases, fails to provide
the expected contribution. This highlights the importance
of implementation differences in the effectiveness of
agricultural support policies.

The research reveals that agricultural policies in E7
countries are not homogeneous and that there are
significant differences in agricultural support mechanisms
across countries. While agricultural employment is a
critical component for sustaining agricultural production,
the quality of labor and access to modern agricultural
techniques are also determining factors for its
sustainability. The extent of agricultural land is a key
determinant of production capacity; however, its efficient
use and sustainability policies should also be taken into

account. The impact of government expenditures varies

depending on the form of support and monitoring

mechanisms, indicating the need for a review of
agricultural policies.

Based on the findings, country-specific policy
recommendations for E7 countries are proposed:

e China and Brazil: Increasing investments in
agricultural infrastructure and strengthening logistical
support can enhance production efficiency.
Additionally, expanding incentives for sustainable
agricultural practices will contribute to long-term
growth.

e Turkey, Indonesia and Mexico: Supporting small-
scale farmers and promoting cooperatives will
enhance the sustainability of agricultural production.
Facilitating farmers’ access to financial instruments
and expanding agricultural insurance can strengthen
risk management.

e Russia, India: Strengthening monitoring and
evaluation mechanisms is essential to assess the
effectiveness of agricultural support. Additionally,
promoting digitization, smart farming applications,
and improved water management systems can enhance
productivity and resilience against climate variability.
In addition, several fundamental strategies are

suggested to enhance the efficiency of general agricultural
policies in E7 countries. Encouraging the conservation and
sustainable use of agricultural land will ensure the efficient
utilization of natural resources. Instead of relying solely on
financial incentives, support programs should incorporate
long-term, high-impact policies such as technical
assistance, education, and innovative solutions. Moreover,
increasing agricultural knowledge-sharing and regional
cooperation among E7 countries can help disseminate
innovative solutions within the agricultural sector.

In conclusion, this study provides a detailed analysis of
the factors affecting agricultural value-added in E7
countries and presents policy recommendations based on
the findings. To sustain agricultural growth, policymakers
must develop long-term and targeted strategies that address
the specific needs of each country.
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