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Article Info Abstract

Agriculture serves as the lifeblood of rural communities and is one of the main pillars of
sustainable economic development. In the face of relentless population growth, ensuring
food security and strengthening agricultural infrastructure have become increasingly vital.
Among the key drivers of agricultural performance and economic growth are investments
in two critical areas: agricultural buildings and machinery. This study aims to examine the
impact of these investments on Iran’s agricultural sector over the period 1981-2021. By
empirically analyzing the relationship between capital formation in agricultural buildings
and machinery and the sector’s value added, the study seeks to provide evidence to support
more effective investment policy decisions. The results of the ARDL model estimation
reveal that investment in machinery has a significantly positive effect on the agricultural
sector, indicating that increased investment in agricultural machinery and equipment
contributes to enhanced production. In contrast, the effect of investment in buildings is
relatively weaker. This suggests that investment in agricultural buildings alone is
insufficient to spur growth and must be complemented by investment in machinery and
other production inputs to achieve a meaningful impact. This limited effect may stem from
challenges related to the optimal allocation of resources and the efficient use of developed
infrastructure. The findings highlight the importance of both types of investment for the
sustainable growth of the sector; however, investment in machinery appears to play a more
pivotal role in revitalizing and energizing agriculture. Accordingly, it is recommended that
policymakers support investment in agricultural machinery while also addressing the
obstacles and challenges associated with investment in agricultural buildings, thereby
maximizing the positive effects of capital investment on the growth of the agricultural
sector.
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Extended Abstract

Introduction

Rural development plays a crucial role in
promoting national progress by improving
economic, social, and environmental conditions.
Rural areas, with their inherent potential, are key
to ensuring food security and strengthening
agricultural ~ systems.  Despite  persistent
challenges such as poverty and migration,
empowering rural communities and enhancing
agricultural development as a core driver remain
essential. Agriculture represents a vital sector of
the national economy, serving as a major activity
and a primary source of income for rural
populations. However, its potential remains
underutilized.

With the global population steadily increasing
and the demand for food intensifying, ensuring
future food security depends on establishing a
sustainable agricultural system. In this context,
improving agricultural  productivity is of
paramount importance. Investments in two key
components  agricultural  machinery  and
buildings play a fundamental role in
strengthening the sector and advancing rural
development. Driven by the growing demand for
food and agricultural products, such investments
can stimulate both production and employment.

Nevertheless, a critical question arises: Which
type of investment—machinery or buildings
yields greater economic returns for Iran’s
agricultural sector? The findings of this study
aim to support policymakers, planners, and
agricultural stakeholders in making informed
investment decisions. Furthermore, this research
seeks to raise public awareness about the critical
roles of these two components in revitalizing
agriculture and promoting sustainable rural
development.

Methodology
Based on the relevant literature, the benchmark
regression model is specified as:

VA, = Bo + B1LMU, + B,LBU, +

BsLIn, + By LL; +Ps LOP, + B4LR, + &;

Here, the natural logarithm of agricultural
value added (VVA) is the dependent variable. The
main independent variables include the natural
log of investment in machinery (MA) and
buildings (BU). Additional control variables
include the log of the inflation rate (IN),
employment (L), trade openness (OP), and

rainfall (R). Based on economic theory, increases
in these variables are expected to positively
influence agricultural value added.

Within the framework of classical and
neoclassical growth theories, investment is
recognized as a fundamental driver of output
expansion and productivity improvement.
According to the Solow growth model, capital
accumulation can lead to sustained increases in
production over the long term. In the agricultural
sector, investment in infrastructure such as
irrigation systems, mechanization, and research
and development plays a pivotal role in
improving performance and boosting value
added.

Moreover, to account for the influence of other
relevant economic and environmental factors,
the model incorporates several control variables,
including trade openness, inflation, employment,
and precipitation. Trade openness, by facilitating
access to advanced technologies, production
inputs, and export markets, can enhance
agricultural  productivity. Inflation affects
production through its impact on input costs and
investment decisions. Employment, particularly
in labor-intensive agricultural systems, remains a
key factor of production. Finally, precipitation as
a critical climatic variable, especially in rainfed
agricultural systems like Iran’s significantly
influences annual agricultural output.

The study utilizes annual time series data from
1981 to 2021. Estimations were conducted using
the ARDL model in Microfit 5.1 and EViews 13,
which helps identify both short- and long-run
relationships among the variables.

Results and discussion

The results of the unit root tests indicated that
some variables in the model are stationary at
level, while others become stationary after first
differencing. Therefore, the model was estimated
using the Autoregressive Distributed Lag
(ARDL) approach. In the short run, investment
in machinery had a positive and statistically
significant effect on agricultural value added,
whereas investment in buildings had an
insignificant impact, suggesting that its effects
may take longer to materialize. Diagnostic tests
confirmed that the model is free from serial
correlation and heteroscedasticity, ensuring its
econometric robustness. Moreover, the long-run
cointegration test confirmed the existence of a
stable relationship among the variables.
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In the long run, investment in machinery
exerted a positive and significant influence on
agricultural value added. Specifically, a 1%
increase in machinery investment results in
approximately a 0.15% increase in agricultural
value added. Although investment in buildings
also showed a positive effect, it was not
statistically ~ significant possibly due to
qualitative factors such as building utilization
and construction quality. Additionally, inflation
had a significant negative impact on agricultural
value added, while trade openness, labor force,
and precipitation exerted significant positive
effects. The coefficient of the error correction
term indicated that approximately 51% of short-
run deviations are corrected toward the long-run
equilibrium in each period, reflecting a relatively
high speed of adjustment. Finally, structural
stability tests confirmed the consistency of the
estimated coefficients throughout the study
period.

Conclusion

The findings of this study indicate that
investment in agricultural machinery has a
significant and positive impact on agricultural
output in both the short and long term. In
contrast, investment in agricultural buildings
does not show a statistically significant effect on
production. These results highlight the pivotal
role of mechanization in enhancing productivity,
reducing production costs, and accelerating
farming operations. The adoption of machinery
such as tractors, combine harvesters, and other
mechanized tools can substantially boost
agricultural output.

Accordingly, it is recommended that
government  support  policies  prioritize
facilitating  farmers’ access to modern
agricultural machinery through subsidized
financing, low-interest loans, and other incentive
mechanisms. Moreover, technical training
programs should be expanded to enhance
farmers’ knowledge of the proper use and
maintenance of machinery. Strengthening
research and development efforts aimed at
designing climate-resilient and locally adapted
machinery is also essential for improving
operational efficiency. In addition, considering
complementary production factors and adopting
an integrated policy approach can promote
sustainable agricultural growth, foster rural

development, and ensure long-term food
security.
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