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LONG-RUN AND SHORT-RUN RELATIONSHIP BETWEEN
AGRICULTURAL VALUE ADDED AND ECONOMIC GROWTH:
EMPIRICAL EVIDENCE FROM SERBIA

Milka Grbi¢, Vladan Ivanovi¢, Jasna Atanasijevic¢
Abstract

The aim of this paper is to empirically examine the short-run and long-run relationships between agricultural
value added and real GDP growth in Serbia from 1995 to 2023, using the ARDL approach. The results of the
empirical analysis based on the ARDL bounds testing procedure indicate the existence of cointegration be-
tween the examined variables. The findings reveal that, in the long run, there is a statistically significant and
positive relationship between agricultural value added and economic growth, while the short-run relation-
shipis also positive but of lower intensity. The negative and statistically significant error correction coefficient
in the ECM model confirms that a substantial portion of short-run deviations in real GDP growth is corrected
within one year, indicating the existence of a stable long-run equilibrium among the analyzed variables.
These empirical results suggest that designing and implementing policies that stimulate agricultural produc-
tion could make a significant contribution to achieving long-term sustainable economic growth in Serbia.

Key words: Agricultural value added, economic
growth, ARDL approach, coitegration, ECM, Serbia

JEL Classification: Q10, 047, C32, C52

1. Introduction

Agriculture is a primary economic activity with
wide-ranging importance to a country’s economy. As
a source of food, industrial raw materials, and employ-
ment in rural areas, agriculture not only satisfies the
basic needs of the population but also plays a crucial
role in promoting economic growth (Dowrick and
Gemmell 1991).

In recent decades, the global economy has under-
gone significant structural changes, reflected, among
other things, in the declining relative share of value
added from the agricultural sector in gross domestic
product (GDP). According to World Bank data, during
the 1960s, agriculture accounted for more than 10%
of global GDP on average, whereas by the 2020s this
share had declined to less than 4% (World Bank 2025).
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In the case of Serbia, the agricultural sector accounted
for 3.8% of GDP in 2023 (World Bank 2025), which is
higher than in most European countries and indicates
that the sector still plays a relatively significant role in
the national economy.

The available literature shows that the number of
empirical studies examining the relationship between
agricultural value added and GDP growth remains lim-
ited, especially in transition economies. In the case of
Serbia, several previous studies (Novakovic et al. 2024;
Mitrovi¢, Mitrovi¢ and Cogoljevi¢ 2017; Atanasijevic
and Danon 2014) highlight the importance of agri-
culture in the structure of GDP. However, a quantita-
tive analysis of the relationship between agricultural
value added and GDP growth has not yet been con-
ducted. In this context, this study seeks to address the
following key research question: Is the growth of ag-
ricultural value added associated with GDP growth in
Serbia, and how stable is this relationship? To address
this question, this study is to empirically examine the
short-run and long-run relationships between agricul-
tural value added and real GDP growth in Serbia using
time-series econometric analysis.

This research makes a significant contribution to
the academic literature. Primarily, it focuses on analyz-
ing the relationship between agricultural value added
and economic growth, thereby enriching the existing
literature on growth structures in countries where ag-
riculture plays an important role. Furthermore, given
that previous studies on the impact of agriculture on
economic growth have yielded inconclusive and high-
ly context-dependent results, this paper contributes
to a better understanding of this relationship within
the specific context of Serbia. Considering that Serbia
is still undergoing structural transformation and align-
ing its economy with the standards of developed mar-
ket economies, analyzing the contribution of agricul-
ture to economic growth is of particular importance.
It provides deeper insight into the transitional chal-
lenges and developmental potential of the agricul-
tural sector.

In addition to its academic contribution, this re-
search also has clear practical implications. By estab-
lishing the long-run and short-run relationships be-
tween agricultural value added and economic growth,
the study provides a foundation for formulating eco-
nomic policies aimed at enhancing the agricultural
sector and fostering sustainable growth. The findings
may serve as a basis for developing recommendations
related to rural development, increasing agricultural
productivity, and promoting more efficient resource
utilization, which are issues of particular importance
for developing and transitional economies such as
Serbia.
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The paper is structured into five sections.
Following the introduction, Section 2 provides a re-
view of previous research. Section 3 describes the data
and the methodological framework, while Section 4
presents and interprets the research findings. Finally,
Section 5 contains the key conclusions, policy implica-
tions, and directions for future research.

2. Literature review

The study of the relationship between the sectoral
structure of GDP and economic growth represents a
significant segment of contemporary theoretical dis-
cussions and empirical research. Traditionally, agricul-
ture is perceived as the primary sector that stimulates
economic growth, particularly in the early stages of
national economic development (Johnston and Mellor
1961). In this context, Mackie (1964) emphasizes that
in low-income countries with slow growth rates, the
underdevelopment of the agricultural sector can con-
stitute a major obstacle to overall economic develop-
ment. Conversely, in rapidly growing economies, the
role of agriculture becomes more important, as this
sector may play a key role in generating the initial mo-
mentum for sustainable economic progress. A similar
position is taken by Nyiwul and Koirala (2022), who
underscore that the primary sector is of fundamental
importance in growth and sustainable development
in developing countries.

Some authors point out that the contribution
of agriculture to overall economic growth gradually
declines as countries advance in their development.
In developing countries, such as those in the Sub-
Saharan African region, agriculture plays a significant
role in poverty reduction and in fostering economic
growth (Christiaensen, Demery, and Kuhl 2011). In
contrast, in developed economies, the relative con-
tribution of agriculture to GDP decreases, with the
industrial and service sectors assuming a dominant
role (Gollin 2010). This trend is consistent with the
theory of structural transformation, which posits that,
as economies develop, production and employment
gradually shift from the primary to the secondary and
eventually to the tertiary sector, as a result of produc-
tivity gains and technological progress (Kuznets 1973).
Similarly, Gollin (2023) examines the key role of agri-
cultural productivity growth in the process of struc-
tural transformation, emphasizing that improving
efficiency in this sector represents a fundamental pre-
requisite for long-term economic growth, particularly
in low-income countries. Empirical confirmation of the
differentiated roles of the agricultural sector across
various stages of economic development is provided
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by a study conducted by Los and Gardebroek (2015),
based on a sample of 55 African countries over the pe-
riod from 1961 to 2010. By applying panel cointegra-
tion techniques and the Granger causality test, their
study shows that food production growth plays a key
developmental role in low-income countries, while in
upper-middle-income countries, the decisive factor is
the pace of labor force transition from agriculture to
more productive sectors.

Timmer, deVries, and de Vries (2014) emphasize
that developing countries undergo specific patterns
of structural change that differ from the earlier expe-
riences of developed economies. In this process, al-
though the share of agriculture in GDP and total em-
ployment declines, the agricultural sector continues
to play a crucial role in securing income and employ-
ment, particularly in rural areas. Deininger, Jin, and
Ma (2022) further emphasize that in low- and middle-
income countries, the pace and form of agricultural
transformation vary significantly, depending on poli-
cy, land structure, and the dynamics of labor shifting
to more productive sectors. In addition, Wang, Zhang,
and Guo (2024) show that in large modern economies,
such as China, agricultural transformation involves
farm modernization, technological innovations, and
the reorganization of production chains, confirming
that the process is not limited to traditional patterns
but reflects contemporary development trends. In
this context, Liu et al. (2024) highlight that the digital
economy serves as a key contemporary driver of ag-
ricultural transformation, shaping the sector by en-
hancing productivity, improving market integration,
and facilitating the transition toward high-quality
development.

One of the earliest empirical studies examining
the relationship between agricultural value added per
worker and GDP per capita was conducted by Gardner
(2003), using data from 85 countries. Building on his
findings, Tiffin and Irz (2006) applied the Granger cau-
sality test to the same sample of countries and dem-
onstrated that agriculture acts as a driver of economic
growth in developing countries, whereas this relation-
ship is less pronounced in developed economies. The
causal relationship between agricultural value added
per worker and GDP per capita was also examined
using data from 14 of the oldest European Union
member states (EU-15, excluding Luxembourg). The
results indicate that the direction of causality varies
across countries: in some, agriculture drives economic
growth, while in others, a reverse or a bidirectional
relationship is observed (Apostolidou et al. 2014).
Despite the absence of unambiguous findings, the
main conclusion highlights the role of agriculture as

136

a potential stabilizing factor during times of economic
crisis. This underscores the need for greater recogni-
tion of agriculture within economic policy frame-
works, despite its declining share in the European
Union’s GDP. Similar conclusions are confirmed by
Beckman and Countryman (2021), who analyze the
role of agriculture in different regions around the
world during the COVID-19 pandemic and indicate
that this sector had a stabilizing effect on overall mac-
roeconomic performance, mitigating the negative im-
pacts of the crisis on GDP and employment. A study
conducted on a sample of nine developing and transi-
tion countries from Sub-Saharan Africa, Asia, and Latin
America confirms the existence of a long-run relation-
ship between agriculture and economic growth, with
the direction of causality also varying across countries
(Awokuse and Xie 2015).

Similar findings are confirmed by a study conduct-
ed by Mbotiji, Oumar, and Egwu (2023) on a sample
of Central African countries covering the period from
1990 to 2020, in which fixed effects panel models, ran-
dom effects panel models, and the generalized least
squares (GLS) method were applied. The results indi-
cate that agricultural value added has a positive and
statistically significant impact on economic growth
in the observed region. A study conducted by Maiga
(2024), based on a sample of five African countries
(Tanzania, Ghana, Kenya, Morocco, and South Africa),
using a multiple linear regression model, revealed that
agricultural productivity contributes significantly to
economic growth, although the effect was relatively
weaker in Morocco and South Africa.

In the context of transition economies, Lerman
(2001) emphasizes that differences in the approach
to reforms in Eastern European countries and the
Commonwealth of Independent States, particularly
regarding private land ownership and the restructur-
ing of the agricultural sector, have led to significant
disparities in economic outcomes. According to his
findings, Eastern European countries achieved great-
er progress in terms of GDP growth and agricultural
productivity. However, Radlinska (2025) notes that
the agricultural sectors of most Central and Eastern
European countries still differ in many respects from
those of other European Union member states.

Additional insights into the relationship between
agriculture and economic growth are provided by
country-level analyses, which allow for the identifi-
cation of specific patterns and dynamics of this re-
lationship while accounting for the context of each
individual country. Using the Johansen cointegra-
tion approach and the Granger causality test, it has
been established that agriculture makes a significant
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contribution to long-term economic growth in
Tunisia, whereas its short-term effect is considerably
weaker (Chebbi 2010). By applying the ARDL model
to Algeria for the period from 1991 to 2022, it has
been documented that both agricultural value added
and agricultural employment contribute to increased
overall output (Mostefai 2024). In the case of Italy, it
has been shown that improved efficiency and sustain-
ability of agricultural production, achieved through
the implementation of modern technologies, sig-
nificantly contribute to economic growth (Finco et al.
2021). According to a study by Petre and lon (2019),
investments in agriculture in Romania, particularly fol-
lowing the country’s accession to the European Union
in 2007, have significantly contributed to GDP growth
in rural areas. Additionally, Kumar (2025), examining
the economic significance of agriculture in the state of
Bihar, India, over the period 2000-2024, highlighted
that agriculture, particularly through crop cultivation
and livestock production, continues to play a key role
in economic growth, with a special importance for ru-
ral areas.

Although numerous studies confirm the positive
impact of agriculture on economic growth and pov-
erty reduction (Thirtle, Lin, and Piesse 2003), certain
findings suggest that these conclusions may not be
universally applicable. Rupasingha (2009), analyz-
ing agricultural processing enterprises at the county
level in the United States, found no compelling em-
pirical evidence for their significant contribution to
income growth, employment, or poverty reduction.
Similarly, some analyses indicate that agriculture may
have a negligible or even negative effect on econom-
ic growth, while other studies fail to establish a clear
causal relationship between the agricultural sector
and GDP (Khan et al. 2022; Emam 2022; Ullah 2021;
Tahamipour and Mahmoudi 2018; Matsuyama 1992).

Considering the findings of the aforementioned
studies, it is evident that the contribution of agricul-
ture to economic growth is not universally deter-
mined. Diversity among countries in terms of natural
resources, cultural heritage, and historical context pre-
cludes the existence of a single definition of the role
that agriculture should play in the economic growth
process (Johnston and Mellor 1961). Further variabil-
ity in empirical findings arises from differences in the
choice of indicators used to measure agricultural sec-
tor development, the periods analyzed, and the meth-
odologies applied, even when examining the same
countries.

Therefore, the existing theoretical and empiri-
cal literature does not allow for a clear conclusion
regarding the nature and importance of the relation-
ship between agriculture and economic growth. This
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inconsistency in findings indicates that the issue re-
mains open and requires further research that would
take into account specific national conditions and de-
velopment contexts.

3. Data and metodology

The empirical analysis in this paper is based on a
set of macroeconomic variables selected in accord-
ance with relevant studies that examine the relation-
ship between agriculture and economic growth. The
dependent variable is the annual growth rate of real
GDP, as it is most commonly used as a primary indica-
tor of overall economic performance and the dynam-
ics of economic growth. The value added in agricul-
ture (including forestry and fisheries), measured as a
percentage of GDP, is used as the independent vari-
able (Adebayo et al. 2024; Sertoglu, Ugural, and Bekun
2017). This variable shows the relative contribution of
the agricultural sector to the overall economic activity
and reflects its structural importance, i.e.,, how promi-
nent agriculture is in the overall economy compared
to other sectors.

To control for the impact of other potential deter-
minants of economic growth, three additional vari-
ables are included in the analysis. First, capital invest-
ment, measured by the share of gross fixed capital
formation in GDP, is introduced as a control variable,
as investments in physical infrastructure, equipment,
and technology represent one of the fundamental
factors influencing the expansion of productive ca-
pacities and long-term economic development (FAO
2021). Second, trade openness (Los and Gardebroek
2015), measured as the ratio of the sum of exports and
imports to GDP, allows for the control of the impact of
foreign trade activities on economic growth. Finally,
the inflation rate is included to control for nominal ef-
fects within the economy, and it is frequently used in
the literature as an indicator of macroeconomic stabil-
ity (Asom and ljirshar 2016; Bassanini, Scarpetta, and
Hemming 2001).

The time series data analysis on an annual basis
covers the period from 1995 to 2023. The selection
of this time frame is determined by data availability.
Moreover, this period coincides with the beginning
of the transition to a market-oriented economy, fol-
lowing the abandonment of the self-management
socialist model. The research relies on secondary data
obtained from the World Bank database (World Bank
2025), which represents a reliable source of interna-
tionally comparable and methodologically consistent
statistical series, frequently used in empirical research.
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Table 1. Summary of Variables Included in the Analysis

Explanation Abbreviation Transformation
Real GDP Growth Rate (annual %, proxy for Economic Growth) EG Original
Agricultural Value Added (as a percentage of GDP) InAVA Natural Logarithm
Gross Fixed Capital Formation (as a percentage of GDP) InINV Natural Logarithm
Trade Openness (export + import as a percentage of GDP) InTO Natural Logarithm
Inflation, Consumer Prices (annual %) INF Original
Agricultural Value Added per Worker (used for robustness check) INAVAPW Natural Logarithm

Note: In denotes natural logarithm.

Due to the nature of the data, the model employs
a combination of logarithmic and non-logarithmic
variables. The GDP growth rate series is not log-trans-
formed because it contains negative values. Since the
inflation rate series is already expressed as a relative
change, a logarithmic transformation is also not ap-
plied; instead, the variable is included in the model in
its original form. The remaining variables have posi-
tive values and are log-transformed in order to miti-
gate heteroskedasticity. Table 1 provides an overview
of variables used in the analysis, along with their cor-
responding abbreviations and information on the ap-
plied transformations. The table also includes an ad-
ditional variable, agricultural value added per worker,
expressed in constant 2015 prices, which is used for
robustness testing. This indicator measures labor pro-
ductivity in agriculture and is commonly used in the
literature as an alternative measure of the importance
of the agricultural sector, as it allows for a more ac-
curate assessment of the sector’s actual efficiency
and performance (Gollin, Lagakos, and Waugh 2014;
Apostolidou et al. 2014).

Based on the variables defined above, the follow-
ing functional form of the baseline model is specified:

EG, = f(InAVA,, InINV,, InTO,, INF,) (1)

To examine cointegration, that is, the long-run
equilibrium relationship between the depend-
ent and independent variables in the model, the
Autoregressive Distributed Lag (ARDL) bounds test-
ing approach to cointegration analysis is applied. This
method, which has been widely used in macroeco-
nomic time series analysis, was developed by Pesaran
and Shin (1998) and later extended by Pesaran, Shin,
and Smith (2001). The choice of the ARDL bound:s test-
ing approach is based on its advantages over conven-
tional cointegration techniques, such as the two-step
residual-based procedure (Engle and Granger 1987)
and the full maximum likelihood test (Johansen 1988;
Johansen and Juselius 1990).
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First and foremost, the ARDL bounds testing ap-
proach allows for the inclusion of variables with dif-
ferent orders of integration in the model. This means
that it can be applied regardless of whether the time
series is integrated of order zero, that is, stationary in
levels, integrated of order one, that is, stationary after
first differencing, or fractionally integrated (Pesaran,
Shin, and Smith 2001, p. 290). This represents the most
significant advantage of the bounds testing approach
over other cointegration methods (Halil Ar¢ and
Tastan 2018, p. 70). However, time series integrated of
order two should not be included in the ARDL model,
as such a level of integration renders the F-statistic in-
valid, along with all critical values, which are defined
only for series integrated of order zero and/or one
(Menegaki 2019, p. 2).

In economic analyses, where the endogeneity of
regressors is a common issue, the ARDL model proves
to be particularly useful, as it allows for obtaining un-
biased and reliable parameter estimates. An addition-
al advantage of the ARDL methodology lies in the fact
that it requires the formulation of only a single regres-
sion equation (Bayer and Hanck 2013), unlike alterna-
tive approaches that involve the simultaneous estima-
tion of a system of multiple equations.

Another important feature of this method is its
ability to simultaneously estimate both long-run and
short-run coefficients (Ozen, Hodzi¢, and Yildirim
2022). Moreover, the ARDL approach allows individual
variables to have different lag structures. The results
obtained using this method remain consistent and ro-
bust even in the context of a limited sample size (Dewi
etal.2018).

Based on the functional form of the model pre-
sented in Equation (1), the ARDL model is specified
to examine the long-run equilibrium relationship
among the observed variables. Accordingly, the fol-
lowing equation is used to perform the bounds test-
ing procedure:

South East European Journal of Economics and Business, Volume 20 (2) 2025
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=1 =0
14 q

Z T AanAPt_l' + Qi AlnTOt_l- +
i=0 i=0

m n
AEGt = Qg + 8i AEGt_l' + Z Yi AlnAVAt_i +

r
Z 0; INF,_; + i1 EG,_y + o InAVA,_, +

i=0

I.l3anAPt_1 + M4lnT0t_1 + MSINFt—l + &t (2)

where ay and g; are the intercept and random error
terms, respectively, while A is the first difference op-
erator. The short-run relationships are measured by §,
y, T and @, while long-run relationships are by ps. The
parameters m, n, p, g and r indicate the optimal lag
length for the corresponding variables in the model.

Based on Equation (2), the existence of cointegra-
tion among the variables is tested using the F-test.
The test is based on the null hypothesis Hy: py = Yy =
M3 = Mg = U5 = 0, which implies that no cointegrating
relationship exists among the variables. In contrast,
the alternative hypothesis Hq: iy # Py # P3 # Hg # M
# 0 suggests the presence of cointegration. The cal-
culated F-statistic is compared with the critical values
provided by Pesaran, Shin, and Smith (2001), which in-
clude two sets of bounds: a lower bound (I(0)) and an
upper bound (I(1)). If the F-statistic exceeds the upper
bound, the null hypothesis is rejected at the chosen
level of significance, indicating that a cointegrating
relationship exists among the variables. Conversely, if
the F-statistic falls below the lower bound, the null hy-
pothesis cannot be rejected, suggesting the absence
of cointegration. If the F-statistic lies between the low-
er and upper bounds, the test result is inconclusive,
and no definitive conclusion regarding the existence
of cointegration can be drawn.

If the ARDL model indicates the existence of a
cointegrating relationship, the estimation of the long-
run coefficients is conducted based on the following
equation:

EGt = ¢ + l'l'lEGt—l + l'l'ZAVAt—l +
W3INVe_q + p14TOr 1 + psINFy_q + & (3)

Subsequently, in order to identify the short-run
relationships among the variables, an error correction
model (ECM) is specified based on the ARDL frame-
work. In accordance with the ARDL model defined in
Equation (2), the ECM can be expressed as follows:
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m n
AEGt = Qy + 2 61‘ AEGt_i + z Yi AlnAVAt_i +
i=1 i=0
p q r
2 Ti AlnINVt_l- + z Qi AlnTOt_l- + z 91‘ INFt_l‘ +
i=0 i=0 i=0
AECM;_q + & (4)

where ECM, is error correction term, that is, the
component of the model that captures the short-run
dynamics of the system and represents the speed of
adjustment or the system'’s corrective response. ECM,.
1 indicates the proportion of the deviation from equi-
librium that is corrected, that is, the extent to which
the deviation of the dependent variable in the previ-
ous period is adjusted in the current period. The coef-
ficient associated with ECM¢_; should be negative and
statistically significant, as this indicates an adjustment
of the dependent variable toward its long-run equi-
librium. If the estimated coefficient A = -1, the adjust-
ment in the current period is complete, whereas A = 0
suggests no adjustment and implies that the assertion
of a long-run relationship is invalid (Nkoro and Uko
2016, p. 85).

Following the estimation of the coefficients in the
above equations, it is necessary to conduct diagnostic
tests to identify potential issues such as serial correla-
tion, heteroskedasticity, model misspecification, non-
normality of residuals, and parameter instability.

To verify the robustness of the obtained results,
an additional analysis is conducted in which the main
independent variable, InAVA, from the baseline mod-
el (Model 1) is replaced with an alternative indicator,
INAVAPW. All other elements of the model, including
the control variables, lag selection, and diagnostic
tests, remain identical. This parallel specification and
testing of the alternative model (Model 2) make it pos-
sible to assess whether the results remain consistent
when agricultural labor productivity is considered in-
stead of the sector’s relative contribution to GDP.

4. Results and discussion

As previously noted, the ARDL bounds testing ap-
proach permits the inclusion of variables with mixed
orders of integration, provided that none of the vari-
ables are integrated of order two. Therefore, the first
step in the analysis is to test the stationarity of the
observed time series. The results of the Augmented
Dickey-Fuller (ADF) test (Dickey and Fuller 1979) and
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the Phillips-Perron (PP) test (Phillips and Perron 1988),
presented in Table 2, indicate a mixed order of integra-

tion among the analyzed time series.

Table 2. Results of ADF and PP unit root tests

Note: Trend and intercept are included in the test equation
for all variables; * and ** indicate significance at the 1% and

5% levels, respectively.

Source: Authors’ own calculations

The growth rate of real GDP (EG) and trade open-
ness (InTO) are stationary at levels. Similarly, the capi-
tal investment series, according to the ADF test, exhib-
its stationarity at levels, although the PP test does not
confirm this finding, indicating the need for further
testing. On the other hand, the series representing

the share of agricultural value added in GDP (InAVA),
the inflation rate (INF), and agricultural value added
per worker (INnAVAPW) are not stationary at levels.
However, when these series are transformed into first
differences (AInAVA, AInINV, AINF, and AInAVAPW),
they become stationary, indicating that they are inte-

Levels ADF test PP test grated of order one, I(1).
G 4.698048" 4.672857% Considering t.he estgbllghgd ordfers of integration
of the observed time series, it is possible to specify the
InAVA -1.695524 -1.695524 ARDL model, given that none of the series are inte-
InINV -3896832** -1.919353 grated of order two (I(2)), which would undermine the
InTO -7.570453*% -4.870333* validity of the ARDL bounds testing approach.
INF -3.270402 -2.990406 To identify the optimal lag length for the further
INAVAPW 2407061 2154494 specification of the baselir)e and a!terna‘tive. ARDL (m,
15 differences R e E=—— n, p, d, r modells, standard mformanon criteria were ap-
plied for selecting the maximum lag length. Based on
AlnAVA ~4.466837% -4.460573* the values presented in Table 3 (Panel A and Panel B), it
AlnINV -3.929803** -3.810837** can be observed that all relevant criteria indicate that
AINF -6.672230% -7.949988* the optimal lag length is equal to 2 for both models.
INAVAPW 4.524774* 7153027* After specifying the baseline ARDL model (Model

1), an F-test was applied to equation (2) to determine
whether a cointegration relationship exists among the
examined variables. According to the data present-
ed in Table 4, Panel A, the F-statistic for the baseline
model is 15.816. When this value is compared with the
critical bounds of 1(0) and I(1) at different significance
levels, it is evident that the F-statistic exceeds the up-
per I(1) bound at all levels of significance. Accordingly,
the null hypothesis (Hy: 1y = Py = U3 = Hg = P = 0) is re-
jected, indicating the existence of a statistically signifi-
cant long-run equilibrium relationship between the
dependent and independent variables in the baseline
model.

Table 3. Lag Selection for ARDL Models

Panel A: Model 1
Lag LR FPE AlC SC HQ
0 NA 0.512726 13.52120 13.76117 13.59256
120.8192 0.010760 9.619760 11.05958 10.04789
2 67.75888* 0.001229* 7.236682* 9.876350* 8.021594*
Panel B (Model 2)
Lag LR FPE AlC SC HQ
0 NA 0.002199 8.069594 8.309564 8.140950
101.1874 0.000118 5.102999 6.542818 5.531133
2 55.69383* 2.001150* 3.473987* 6.113654* 4.258898*

Notes: (1) Model 1 represents the baseline specification with InAVA as the main independent variable, while Model 2 uses
INAVAPW as an alternative indicator. (2) The selected lag order, according to the criterion, is indicated by an asterisk (¥). The
LR test statistic, which is a sequentially modified likelihood ratio test, is performed at a significance level of 5%. FPE refers to
the Final Prediction Error, while AIC stands for the Akaike Information Criterion. The abbreviation SC denotes the Schwarz
Information Criterion, and HQ corresponds to the Hannan-Quinn Information Criterion.

Source: Authors’ own calculations
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Table 4. Bounds Test Results for the ARDL Models

Panel A: Model 1
Estimated equity: EG=f(InAVA, InINV, InTO, INF)
Optimal lag: (1,1,1,0,2)
Test Statistic Value k Significant 1(0) Bound 1(1) Bound
F-statistic 15.816 4 10% 2.45 3.52
5% 2.86 4,01
2.5% 3.25 449
1% 3.74 5.06
Panel B: Model 2
Estimated equity: EG=f(InAVPW, InINV, InTO, INF)
Optimal lag: (1,0,0,1,0)
Test Statistic Value k Significant 1(0) Bound 1(1) Bound
F-statistic 10.440 4 10% 2.45 3.52
5% 2.86 4,01
2.5% 3.25 449
1% 3.74 5.06

Source: Authors’ own calculations

For the alternative model (Model 2), in which
the primary independent variable InAVA is replaced
by the indicator INAVAPW, the F-statistic amounts to
10.440 (Table 4, Panel B). This value also exceeds the
upper I(1) bounds at all standard significance levels,
confirming the presence of a long-run cointegration
relationship in the alternative model as well. The re-
sult suggests that changing the main independent
variable does not affect the fundamental conclusion
regarding the long-run equilibrium among the exam-
ined variables.

Given the existence of a cointegration relation-
ship among the variables in the examined models, the

Table 5. Estimated Long-run Coefficients in ARDL Models

long-run coefficients were estimated using equation
(3). The results for Model 1, presented in Table 5, Panel
A, indicate that changes in the share of agricultural
value added in GDP (InAVA) are positively correlated
with the growth rate of real GDP (EG). Specifically, in
the long run, a 1% increase in INAVA corresponds to an
approximate 0.17 percentage point higher growth rate
of real GDP, ceteris paribus. A similar result is confirmed
in Model 2 (Table 5, Panel B), where a 1% increase in
agricultural value added per worker (InAVAPW) corre-
sponds to a long-run increase in the real GDP growth
rate of approximately 0.26 percentage points.
Estimates of the other long-run coefficients

Panel A: Model 1
Dependent Variable: EG
Regressor Coefficient Std. error t-statistic Probability
@ 8.345 1.272 6.560 0.000
InAVA 0.173 0.049 3.527 0.002
InINV 0.171 0.024 6.840 0.000
InTO 0.034 0.014 2441 0.025
INF -0.001 0.057 -0.031 0.975
Panel B: Model 2
Dependent Variable: EG
Regressor Coefficient Std. error t-statistic Probability
C 5.144 2.241 2.295 0.031
INnAVAPW 0.261 0.135 1.933 0.054
InINV 0.617 0.201 3.069 0.005
InTO 0.832 2,622 0.317 0.753
INF 0.036 0.033 1.090 0.296

Source: Authors’ own calculations
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indicate a positive and statistically significant relation-
ship between the share of capital investments in GDP
(InINV) and the economic growth rate in both models.
In Model 1, a positive and statistically significant rela-
tionship is also found between trade openness (InTO)
and economic growth, whereas in Model 2 this rela-
tionship is not statistically significant. The relationship
between inflation (INF) and economic growth in the
long run is statistically insignificant in both models.

These results suggest the existence of statistically
significant relationships between long-run changes
in the independent variables and GDP growth, high-
lighting the absolute importance of agriculture for
economic growth, as well as its relative significance
compared to the other variables considered.

The short-run coefficients in the ECM specified
in equation (4) were subsequently estimated. The re-
sults, presented in Table 6, represent the estimates of
the short-run coefficients within the ARDL(1,1,1,0,2)
model (Model 1). The findings indicate that a 1% in-
crease in the share of agricultural value added in GDP
(AInAVA) is associated with an increase in the real GDP
growth rate of approximately 0.09 percentage points,
ceteris paribus. This result is statistically significant at
the 10% level, indicating a positive, though less ro-
bust, short-run effect.

A 1% increase in the share of capital investments
in GDP (AInINV) corresponds to an increase in the real
GDP growth rate of about 0.22 percentage points. This
result is highly statistically significant, suggesting that
investments play a key role in stimulating economic
growth in the short run, ceteris paribus. An increase
of 1% in trade openness (AInTO) is associated with a
0.06 percentage point rise in the real GDP growth rate.
The change in the inflation rate in the current period
(AINF) is not statistically significant, whereas inflation

from the previous period (AINF(-1)) is negatively asso-
ciated with the real GDP growth rate at the 10% sig-
nificance level, which may indicate a delayed negative
impact of inflation on economic growth.

The error correction coefficient is negative
(ECM(-1) = -0.66) and statistically significant at the
1% level. A negative and statistically significant ECM
coefficient confirms that the system adjusts toward
long-run equilibrium following short-run deviations.
Specifically, approximately 66% of the deviation of the
real GDP growth rate from its long-run equilibrium in
the previous period is corrected in the current period.
This implies that the system returns to equilibrium
within approximately 1.5 years (1/0.66), given that the
coefficient lies within the interval between 0 and -1.

As shown in Table 6, the high coefficient of deter-
mination (R-squared = 0.857) indicates that Model 1
explains 85.7% of the total variability in the real GDP
growth rate, thereby confirming its adequacy.

The results presented in Table 7 refer to the es-
timation of the short-run coefficients within the
ARDL(1,0,0,1,0) model (Model 2). The findings indi-
cate patterns similar to those observed in Model 1.
Specifically, a 1% increase in agricultural value added
per worker (AINAVAPW) is associated with an increase
in the real GDP growth rate of approximately 0.07 per-
centage points, and this effect is statistically signifi-
cant at the 10% level. Although the magnitude of the
effect is slightly lower than in Model 1, the sign and
significance of the coefficient confirm that the agricul-
tural sector has a positive, yet moderate, short-run re-
lationship with economic growth.

As in the previous model, an increase in capital in-
vestments (AInINV) shows a positive and statistically
significant relationship with the economic growth
rate, again highlighting the key role of investments in

Table 6. ARDL(1,1,1,0,2) Error Correction Model Estimation Results (Model 1)

Dependent Variable: AEG

Regressor Coefficient Std. error t-statistic Probability
AlInAVA 0.095 0.051 1.759 0.098
AlnINV 0.223 0.044 5.068 0.000
AInTO 0.057 0.024 2.375 0.033
AINF 0.003 0.041 0.073 0.942
AINF(-1) -0.065 0.033 -1.969 0.068
ECM(-1) -0.66 0.065 -10.153 0.000
Model Statistics

R-squared 0.857 Akaike criterion 5.053
Adj. R-squared 0.781 Schwarz criterion 5.533
F-statistic 11.348 Hannan-Quinn criterion 5.196
Prob(F-statistic) 0.000 Durbin-Watson statistic 1.682

Source: Authors’ own calculations
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Table 7. ARDL(1,0,0,0,1) Error Correction Model Estimation Results (Model 2)

Dependent Variable: AEG

Regressor Coefficient Std. error t-statistic Probability
AInAVA 0.067 0.038 1.763 0.091
AlnINV 0.841 0.285 2.955 0.007
AInTO 0.069 0.037 1.865 0.077
AINF -0.035 0.047 -0.745 0.464
ECM(-1) -0.56 0.075 -7.466 0.000
Model Statistics

R-squared 0.673 Akaike criterion 5.270
Adj. R-squared 0.500 Schwarz criterion 5.750
F-statistic 3.895 Hannan-Quinn criterion 5413
Prob(F-statistic) 0.007 Durbin-Watson statistic 1.947

Source: Authors’ own calculations

sustaining short-run economic activity. Trade open-
ness (AInTO) also exhibits a positive relationship with
economic growth, but at the 10% significance level.
The change in the inflation rate (AINF) remains statis-
tically insignificant, consistent with the findings from
Model 1.

The error correction coefficient (ECM(-1) = -0.56)
is negative and statistically significant, confirming the
existence of a stable long-run equilibrium among the
examined variables in this model as well. The negative
sign of the ECM coefficient implies that approximately
56% of the deviation from the long-run equilibrium
is corrected within the current period, indicating that
the system returns to equilibrium over roughly 1.8
years (1/0.56).

The coefficient of determination (R-squared =
0.673) shows that Model 2 explains approximately

Tabela 8. Diagnostic Tests

67.3% of the variability in the real GDP growth rate,
which is lower compared to Model 1 (R-squared =
0.857). This difference is understandable given that
Model 2 uses agricultural value added per worker,
which measures sectoral productivity rather than its
relative contribution to the economy, and therefore
naturally accounts for a smaller portion of the varia-
tion in overall economic growth.

After presenting the key results, diagnostic tests
were conducted for both models to verify the main
econometric assumptions, including the absence of
autocorrelation, the normality of residuals, the ab-
sence of heteroskedasticity, and the correct functional
form specification.

The results of the diagnostic tests for Model 1 are
presented in Table 8, Panel A. The presence of serial
correlation was examined using the Breusch-Godfrey

Panel A: Model 1
Test Specification Test statistic df. Probability
Serial correlation Breusch-Godfrey LM Test 1.40 (2,15) 0.277
Normality Jarque-Bera 1.988 2 0.369
Heteroscedasticity Breusch-Pagan-Godfrey 1.163 2 0.375
ARCH 0.117 1 0.734
Functional form Ramsey RESET Test 3.596 (1,12) 0.076
Panel B: Model 2
Test Specification Test statistic df. Probability
Serial correlation Breusch-Godfrey LM Test 1.21 (2,19) 0317
Normality Jarque-Bera 0.639 2 0.726
Heteroscedasticity Breusch-Pagan-Godfrey 1.41 2 0.254
ARCH 0.385 1 0.540
Functional form Ramsey RESET Test 2.715 (1,16) 0.118

Source: Authors’ own calculations
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LM test. The test result, with a probability greater than
5%, indicates that serial correlation is not present
in the model. The Jarque-Bera test was employed to
assess the normality assumption of the residuals. A
p-value greater than 5% confirms that the residuals
are normally distributed. The Breusch-Pagan-Godfrey
and Auto-Regressive Conditional Heteroskedasticity
(ARCH) tests were applied to detect heteroskedastic-
ity. Given that the p-values of both tests exceed 5%,
it can be concluded that heteroskedasticity is not an
issue in the model. The Ramsey RESET test was used to
verify the correctness of the model specification. The
test result, also with a probability above 5%, suggests
that there are no specification errors in the model.
The diagnostic test results for Model 2 are pre-
sented in Table 8, Panel B. The results confirm that this
model also satisfies the assumptions regarding au-
tocorrelation, heteroskedasticity, and normality. The
Ramsey RESET test, with a p-value of 0.118, indicates
that the model’s functional form is not problematic.

Overall, the diagnostic results confirm that Model 2,
as an alternative linear specification, provides robust
support for the findings of Model 1, thereby increas-
ing the reliability of the estimated effects.

The stability of the estimated parameters in Model
1 and Model 2 was examined using the Cumulative
Sum (CUSUM) test and the Cumulative Sum of Squares
(CUSUMSAQ) test. The CUSUM and CUSUMSAQ test plots
for Model 1 are presented in Figure 1. The lower and
upper dashed lines represent the 95% confidence
bounds, while the solid lines denote the estimated
parameters. Since the estimated parameters in both
plots remain within the confidence bounds, it can be
concluded that the parameters in Model 1 satisfy the
stability condition at the 5% significance level over
the observed period.

For Model 2, as shown in Figure 2, the parameter
estimates in the CUSUM test remain within the con-
fidence bounds. On the other hand, the CUSUM of
Squares test shows a slight exceedance of the upper

Figure 1. Plots of CUSUM and CUSUM of Squares Tests (Model 1)
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Figure 2. Plots of CUSUM and CUSUM of Squares Tests (Model 2)
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critical bound around the middle of the sample, indi-
cating a short period of parameter instability. Since
this represents only a temporary fluctuation, Model 2
can be considered stable overall.

Considering that the short-run effect of agricul-
ture is weaker and statistically less reliable, the find-
ings suggest that agriculture primarily has a long-term
significance for economic growth in Serbia. Although
there are contextual differences, the results of this
study are consistent with previous research (Mostefai
2024; Finco et al. 2021; Chebbi 2010) conducted for in-
dividual countries, which also confirm the long-term
contribution of the agricultural sector to growth.

It is important to note, however, that the estimat-
ed short-run coefficients from the ECM model and the
long-run coefficients derived from the ARDL model
in this study indicate statistical associations between
variables in both short-run and long-run dynamics,
but do not imply causal relationships in a strict econo-
metric sense. Establishing causality would require ad-
ditional testing (e.g., the Granger causality test), which
goes beyond the scope of this research.

5. Conclusion

This study aimed to examine the long-run and
short-run relationships between agricultural value
added and economic growth in Serbia. The growth
rate of real GDP was used as the dependent variable,
while gross agricultural value added, expressed as a
percentage of GDP, served as the main explanatory
variable. Control variables included capital investment
(as a percentage of GDP), trade openness, and the
inflation rate. The analysis of annual time-series data
was conducted for the period 1995-2023 using the
ARDL model. The results of the ARDL bounds test con-
firmed the existence of a long-run relationship among
the variables. The analysis revealed that the associa-
tion between the share of agricultural value added in
GDP and the real GDP growth rate is positive and sta-
tistically significant, even as the agricultural sector’s
share gradually declines in overall GDP. Additionally,
both capital investment and trade openness exhibit a
positive and statistically significant long-run relation-
ship with economic growth.

The short-run dynamics among the variables were
examined using an ECM model based on the ARDL ap-
proach. The results indicate a positive and statistically
significant relationship between the share of agricul-
tural value added in GDP and economic growth in the
short run. However, this finding is less robust, as signif-
icance is confirmed at the 10% level. In the short run,
capital investment and trade openness also display

South East European Journal of Economics and Business, Volume 20 (2) 2025

positive and statistically significant relationships with
economic growth. The negative and statistically signif-
icant error correction coefficient indicates that more
than half of the short-term deviation in the real GDP
growth rate is corrected within one year, confirming
the existence of a stable long-run equilibrium among
the observed variables.

To check the robustness of the results, an addi-
tional analysis was conducted in which agricultural
value added per worker was used instead of the share
of agricultural value added in GDP. The results of the
alternative ARDL/ECM model showed similar signs
and levels of statistical significance for the main coeffi-
cients, while the error correction coefficient remained
negative and statistically significant, confirming the
existence of a long-run relationship.

Comparison of the results from the baseline and
alternative models indicates that changes in the
measurement of agricultural activity do not signifi-
cantly affect the main findings, further confirming the
robustness of the results.

The findings have important implications for eco-
nomic policy in Serbia. Given that agricultural value
added is positively and statistically significantly associ-
ated with economic growth in both the short and long
run, sectoral policies should be designed to promote
improvements in the productivity and sustainability
of the agricultural sector. Particular attention should
be directed toward the efficient use of underutilized
resources and the adoption of modern technologies
in agriculture, supported by appropriate financial
support mechanisms provided by the government.
Addressing climate change and environmental deg-
radation poses additional challenges that complicate
strategic planning and require integrated approaches
encompassing ecological, economic, and social di-
mensions of agricultural development. Furthermore,
it is essential that agricultural sector policy be aligned
with other sectoral policies in order to achieve syner-
gistic effects. This is particularly important considering
that there is currently no active agricultural develop-
ment strategy, as the previous Strategy for Agriculture
and Rural Development covered the period from 2014
to 2024.

This study has certain limitations that may serve as
a basis for future research. First, the obtained results
should be interpreted with caution, given that agricul-
tural value added is expressed as a share of GDP, which
raises the possibility of endogeneity and a denomina-
tor effect. In other words, changes in non-agricultural
sectors can mechanically affect this share even when
agricultural output remains unchanged. However, as
noted earlier, the robustness of the findings was veri-
fied through an alternative model specification using
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agricultural value added per worker. In this case, the
results were consistent, confirming the stability of the
main findings. Furthermore, although a long-term re-
lationship between agricultural value added and eco-
nomic growth has been confirmed, this study does
not establish causality. The results indicate the pres-
ence of a correlation, but not the direction of causal
influence.

One of the limitations relates to the potential for
bias due to omitted variables, given that the number
of available observations in the sample is relatively
small. Therefore, it would be beneficial to consider ad-
ditional variables, such as employment in agriculture,
the share of the rural population in total population,
agricultural exports, as well as subsidies and public
investments in agriculture. A new study incorporating
a broader set of variables and a longer time horizon
would provide an opportunity for a more precise as-
sessment of the impact of agricultural production on
the dynamics of overall economic activity in Serbia.

Furthermore, the use of aggregate macroeco-
nomic data does not allow for an insight into regional
disparities and the specific characteristics of different
subsectors within agriculture, which may obscure sig-
nificant variations in the contribution of various parts
of the agricultural sector to economic growth. For this
reason, one of the future research directions could
be a micro-level analysis, aimed at examining the ef-
fects of individual agricultural subsectors or types of
production on economic growth. In addition, a com-
parative analysis of Serbia with countries that share a
similar economic structure could reveal further specif-
icities and offer guidance for a more effective design
of development policies in the agricultural sector.

Acknowledgments

This research has been financially supported by the
Ministry of Science, Technological Development
and Innovation of the Republic of Serbia (Contract
No: 451-03-137/2025-03/200099).

146

References

Adebayo, T. S., Alola, A. A, Ullah, S., and Abbas, S. 2024. The
growth impacts of agriculture value-added, energy uti-
lization, and environmental degradation in Pakistan:
Causality in continuous wavelet transform approach.
Natural Resources Forum 48 (2): 321-660.

Apostolidou, |, Kontogeorgos, A., Michailidis, A., and Loizou,
E. 2014. The Role of Agriculture in Economic Growth: A
Comparison of Mediterranean and Northern Views in
Europe. International Journal of Economic Sciences and
Applied Research 7 (3): 81-102.

Asom, S.T.and ljirshar, V. U. 2016. Impact of Agriculture Value
Added on the Growth of Nigerian Economy. Nigerian
Journal of Management Sciences: A Multi-disciplinary
Edition 5 (1): 238-245

Atanasijevi¢, J. and Danon, M. (2014). Financing agricultural
development in Serbia: Opportunities and challenges.
Enterprise Economics 62 (1-2): 67-81.

Awokuse, T.O., and Xie, R. 2015. Does Agriculture Really
Matter for Economic Growth in Developing Countries?
Canadian Journal of Agricultural Economics 63 (1): 77-99.

Bassanini, A., Scarpetta, S., and Hemming, P. 2001. Economic
Growth: The Role of Policies and Institutions, Panel
Data Evidence from OECD Countries. OECD Economics
Department, Working Paper 283, OECD Publishing. htt-
ps://www.oecd.org/en/publications/economic-growth-
the-role-of-policies-and-institutions_722675213381.
html (accessed May 10, 2025).

Bayer, C. and Hanck. C. 2013. Combining non-cointegration
tests. Journal of Time Series Analysis 34 (1): 83-95.

Beckman, J. and Countryman, A. M. 2021. The Importance
of Agriculture in the Economy: Impacts from COVID-19.
American Journal of Agricultural Economics 103 (5):
1595-1611.doi:10.1111/ajae.12212

Chebbi, E. H. 2010. Agriculture and economic growth in
Tunisia. China Agricultural Economic Review 2 (1): 63-78.

Christiaensen, L., Demery, L., and Kuhl, J. 2011. The (evolv-
ing) role of agriculture in poverty reduction-An empirical
perspective. Journal of Development Economics 96 (2):
239-254,

Deininger, K., Jin, S, and Ma, M. 2022. Structural
Transformation of the Agricultural Sector in Low- and
Middle-Income Economies. Annual Review of Resource
Economics 14:221-241.

Dewi, S., Abd. Majid, M. S., Aliasuddin, A., and Hj. Kassim, S.
2018. Dynamics of Financial Development, Economic
Growth and Poverty Alleviation: The Indonesian
Experience. The South East European Journal of
Economics and Business 73 (1): 17-30.

Dickey, D. A. and Fuller, W. A. 1979. Distribution of the
Estimators for Autoregressive Time Series with a Unit
Root. Journal of the American Statistical Association 74
(366): 427-431.

South East European Journal of Economics and Business, Volume 20 (2) 2025



LONG-RUN AND SHORT-RUN RELATIONSHIP BETWEEN AGRICULTURAL VALUE ADDED AND ECONOMIC GROWTH: EMPIRICAL EVIDENCE FROM SERBIA

Dowrick, S. and Gemmell, N. 1991. Industrial catching up
and economic growth: A comparative study across the
world’s capitalist economics. Economic Journal 101
(405): 263-76.

Emam, A. 2022. Present and future: Does agriculture affect
economic growth and the environment in the Kingdom
of Saudi Arabia? Agricultural Economics 68 (10): 380-392.

Engle, R. and Granger, C. 1987. Cointegration and Error-
Correction: Representation, Estimation and Testing.
Econometrica 55 (2): 251-278.

FAO. 2021. Gross domestic product and agriculture value
added 1970-2019: Global and regional trends. FAOSTAT
Analytical Briefs Series No. 23. Rome. https://open-
knowledge.fao.org/items/64e6dae8-5721-47e1-be2e-
df482808e8d0 (accessed Jun 2, 2025).

Finco, A, Bucci, G., Belletti, M., and Bentivoglio, D. 2021. The
Economic Results of Investing in Precision Agriculture in
Durum Wheat Production: A Case Study in Central Italy.
Agronomy 11 (8): 1520.

Gardner, B. 2003. Causes of Rural Economic Development.
Working Papers 28559, University of Maryland,
Department of Agricultural and Resource Economics.
https://ideas.repec.org/p/ags/umdrwp/28559.html| (ac-
cessed May 8, 2025).

Gollin, D.2023. Agricultural productivity and structural trans-
formation: evidence and questions for African develop-
ment. Oxford Development Studies 51 (4): 375-396.

Gollin, D., Lagakos, D., and Waugh, M. E. 2014. The agricultur-
al productivity gap. The Quarterly Journal of Economics
129 (2): 939-993.

Gollin, D. 2010. Agriculture, Productivity and Economic
Growth. Handbook of Agricultural Economics 4:
3825-3866.

Halil Aric K. and Tastan S. 2018. Are China and India
Decoupling from the United States? Panoeconomicus
65 (1): 65-78.

Johansen, S. 1988. Statistical Analysis of Cointegration
Vectors. Journal of Economic Dynamics and Control 12
(2-3): 231-254.

Johansen, S. and Juselius, K. 1990. Maximum Likelihood
Estimation and Inference on Cointegration with
Applications to the Demand for Money. Oxford Bulletin
of Economics and Statistics 52 (2): 169-210.

Johnston, B. F. and Mellor J. W. 1961. The Role of Agriculture
in Economic Development. The American Economic
Review 51 (4): 566-593. https://www.jstor.org/
stable/1812786

Khan, R., Zhuang, W., Najumddin, O,, Butt, R. S., Ahmad, I.,
and Al-Faryan, M. A. S. 2022. The impact of agricultural
intensification on carbon dioxide emissions and energy
consumption: A comparative study of developing and
developed nations. Frontiers in Environmental Science
10: 1036300.

South East European Journal of Economics and Business, Volume 20 (2) 2025

Kumar, J. 2025. Agricultural Value Addition and Economic
Linkages in Bihar (2000-2024): An Empirical Analysis of
Growth Dynamics. Journal of Economic Development,
Innovation and Policy 1 (1): 19-39.

Kuznets, S. 1973. Modern Economic Growth: Findings and
Reflections. American Economic Review 63 (3): 247-258.

Lerman, Z. 2001. Agriculture in transition economies: from
common heritage to divergence Agricultural Economics
26 (2): 95-114.

Liu, J., Feng, X,, Liu, J., and Yamaka, W. (2024) Digital Economy
and Industrial Structure Transformation: Mechanisms for
High-Quality Development in China’s Agriculture and
Rural Areas. Agriculture 14 (10): 1769.

Los, E. J. and Gardebroek, C. 2015. Unravelling the links
between agriculture and economic growth: a panel
time series approach for post-WW Il Africa Evert J. Los
and Cornelis Gardebroek. Unpubl. Artic. Wageningen
University, The Netherlands Hollandseweg. https://ede-
pot.wur.nl/351447 (accessed May 8, 2025).

Mackie, A. B. 1964. The Role of Agriculture in Economic
Growth and Development. lllinois  Agricultural
Economics 4 (3): 1-10.

Maiga, Y. 2024. The Impact of Agricultural Productivity
on Economic Growth in Africa. Journal of Agricultural
Studies 12 (2): 25-57.

Matsuyama, K. 1992. Agricultural productivity, comparative
advantage, and economic growth. Journal of Economic
Theory 58 (2): 317-334.

Mbotiji, F., Oumar, S. B., and Egwu, B. M. J. 2023. Agricultural
Value Added and Economic Development in the CEMAC
Zone. Law and Economy 2 (9): 1-9.

Menegaki, A. N. 2019. The ARDL Method in the Energy-
Growth Nexus Field; Best Implementation Strategies.
Economies 7 (4): 105.

Mitrovi¢, S., Mitrovi¢, A.,and Cogoljevi¢, M.2017.Contribution
of Agriculture to the Development of Serbia. Economics
of Agriculture 64 (2): 805-819.

Mostefai, Y. 2024. Effect of agriculture on economic growth
in Algeria during the period 1991-2022. Journal of
Innovations and Sustainability 8 (2): 11.

Nkoro, E. and Uko, A. K. 2016. Autoregressive Distributed
Lag (ARDL) cointegration technique: application and
interpretation. Journal of Statistical and Econometric
Methods 5 (4): 63-91.

Novakovi¢, T., Tomas Simin, M., Novakovi¢, D., and Mutavdzic,
B.2024. Analysis of the Gross Added Value of Agricultural
Production in The Republic of Serbia. Ekonomika
Poljoprivrede 71 (4): 1383-1399.

Nyiwul, L. and Koirala, N. P. 2022. Role of foreign direct in-
vestments in agriculture, forestry and fishing in develop-
ing countries. Future Business Journal 8 (1): 50.

Ozen, E., Hodzi¢, S., and Yildirim, A. 2022. THE LINKAGE
BETWEEN FISCAL POLICY AND NON-PERFORMING
HOUSEHOLD LOANS INTURKEY.The South East European

147



LONG-RUN AND SHORT-RUN RELATIONSHIP BETWEEN AGRICULTURAL VALUE ADDED AND ECONOMIC GROWTH: EMPIRICAL EVIDENCE FROM SERBIA

Journal of Economics and Business 17 (2): 113-124. DOI:
10.2478/jeb-2022-0018

Pesaran, M.and Shin, Y. 1998. An Autoregressive Distributed-
Lag Modelling Approach to Cointegration Analysis. In S.
Strem (Ed.), Econometrics and Economic Theory in the
20th Century: The Ragnar Frisch Centennial Symposium
(Econometric Society Monographs, (pp. 371-413).
Cambridge: Cambridge University Press.

Pesaran, M. H., Shin, Y., and Smith, R. 2001. Bounds testing
approaches to the analysis of level relationships. Journal
of Applied Econometrics 16 (3): 289-326.

Petre, I. L.and lon, R. A. 2019. The impacts of the investments
in agriculture on economic growth in rural communities
in Romania. Economics of Agriculture 66 (4): 955-963.

Phillips, P. C. and P. Perron, 1988. Testing for a unit root in
time series regression. Biometrika 75 (2): 335-346.

Radlinska, K. 2025. Changes in the Structure of Agriculture in
Central and Eastern Europe in the Light of the European
Green Deal. Sustainability 17 (1): 104.

Rupasingha, A. 2009. Value-Added Agricultural Enterprises
and Local Economic Performance. Review of Agricultural
Economics 31 (3): 511-534.

Sertogly, K., Ugural, S.,and Bekun, F.V.2017.The Contribution
of Agricultural Sector on Economic Growth of Nigeria.
International Journal of Economics and Financial Issues
7 (1): 547-552.

148

Tahamipour, M. and Mahmoudi, M. 2018. The Role of
Agricultural Sector Productivity in Economic Growth:
The Case of Iran’s Economic Development Plan. Research
in Applied Economics 10 (1): 9-16.

Thirtle, C,, Lin, L., and Piesse, J. 2003. The impact of re-
search-led agricultural productivity growth on pov-
erty reduction in Africa, Asia and Latin America. World
Development 31 (2): 1959-1975.

Tiffin, R.and Irz, X., 2006. Is agriculture the engine of growth?
Agricultural Economics 35 (1): 79-89.

Timmer, M., de Vries, G. J., and de Vries, K. 2015. Patterns of
structural change in developing countries. In Routledge
handbook of industry and development, edited by J.
Weiss and M. Tribe, 65-83, Routledge, London.

Ullah, S., Ahmad, W.,, Majeed, M. T,, and Sohail, S. 2021.
Asymmetric effects of premature deagriculturalization
on economic growth and CO2 emissions: fresh evidence
from Pakistan. Environmental Science and Pollution
Research 28 (47): 66772-66786.

Wang, M., Zhang, X., and Guo, Z. 2024. The Impact of Farm
Structure on Agricultural Growth in China. Land 13 (9):
1494,

World Bank. 2025. World Development Indicators. https://
databank.worldbank.org/source/world-development-
indicators (accessed Jun 3, 2025)

South East European Journal of Economics and Business, Volume 20 (2) 2025



