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Abstract

Introduction: Information and Communication Technology (ICT), as an
information-providing infrastructure tool, represents a significant
opportunity for the development of the agricultural sector. Information in
agriculture is not only considered one of the most critical inputs and assets
but also the most effective factor in improving the productivity of
production resources.

Materials and Methods: This study investigates the impact of ICT on the
value added of the agricultural sector in selected OPEC countries from
2007 - 2021, using a dynamic panel data model with the Generalized
Method of Moments (GMM) approach.

Findings: The results show that ICT has a positive and significant impact
on the value added to the agricultural sector. A 1% increase in the ICT
index leads to a 0.168% increase in the value added to the agricultural
sector.

Conclusion: To develop the agricultural sector and reduce dependence on
oil revenues in the studied countries, it is suggested to strengthen
information infrastructure (creation and expansion of networks,
telecommunications services, transmission technologies, access, and
supply), encourage private sector investment in ICT, and increase farmers'
awareness and knowledge of ICT.
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Extended Abstract

Introduction

Food security remains a pressing global issue
exacerbated by population growth, climate
change, and limited natural resources.
According to FAO reports, the demand for
agricultural products is expected to rise 70%
by 2050. Smart agriculture, underpinned by
cutting-edge technologies such as artificial
intelligence  (Al), robotics, geographic
information  systems (GIS), and cloud
computing, has emerged as an approach to
addressing these challenges (1v). Information

and communication technologies (ICT) play a
pivotal role in modernizing agricultural
systems. By providing timely information,
reducing production costs, and facilitating
evidence-based decision-making, ICT supports
rural development initiatives such as water
resource management, price forecasting, and
farmer education (v). The COVID-19

pandemic highlighted the indispensable role of
ICT, particularly for OPEC economies facing
declining oil revenues. By utilizing ICT, these
nations can enhance agricultural sustainability,
strengthen food security, and diversify their
economies away from oil dependence.

Materials and Methods

In this study, to examine the impact of
information and communication technology
on agricultural value-added, we used the
empirical model of Lio & Liu (1). Following

Malakutiknah & Farajzadeh (y-), foreign

direct investment and trade openness were
also considered as production factors. Based
on this, the model used in this research is
specified as equation (1)

}rir(]_ €it+FE+Exir+a},ir—1:

In relation (1), i = 1,2,..., N represents the
number of cross-sections, t = 1,2,..., T
represents time, yit represents the dependent
variable (in the present study, agricultural
value added) and Xit represents model
explanatory variables (including ICT index,
foreign direct investment, labor, trade
openness, net agricultural capital formation,
and human capital). We estimate a dynamic
panel model, applying the Generalized
Method of Moments (GMM) approach,

relying on the Sargan test and the
autocorrelation of residuals.

Findings

The results demonstrate a positive and
significant correlation between the ICT index
and agricultural value-added. A 1% increase in
the ICT index leads to a 0.168% increase in
the value added to the agricultural sector. ICT
plays a pivotal role in accelerating agricultural
development by providing information on
technologies, agricultural inputs such as new
crop varieties, pests, and diseases, weather
forecasts, and product and input prices for
production and sales planning. A robust
communication infrastructure can significantly
boost agricultural production. Similarly, a
positive and significant relationship is
observed between foreign direct investment
and agricultural value-added. A 1% increase in
FDI leads to a 0.027% increase in agricultural
value-added. However, trade openness is
insignificant and does not have a substantial
impact on agricultural value-added. The net
agricultural capital formation and agricultural
value-added are positively correlated. A 1%
increase in the net agricultural capital
formation leads to a 0.019% increase in
agricultural  value-added. Moreover, the
coefficient of the labor employed in
agriculture is positive and significant. The
relationship between human capital and
agricultural value-added is also positive and
significant. A 1% increase in human capital
leads to a 2.07% increase in agricultural value-
added.

Discussion and Conclusion

OPEC member countries, heavily reliant on
oil, can benefit significantly from leveraging
information and communication technology
(ICT) to boost agricultural value-added. A
notable gap exists between these nations and
developed countries in terms of ICT
infrastructure. Research indicates that the ICT
index,  agricultural ~ employment,  net
agricultural capital formation, human capital,
and foreign direct investment positively
influence agricultural value-added
relationships between variables. For this
purpose, alternative models were used in the
continuation of the research. Results of the
SEM showed that population, research and
development expenditures, foreign direct
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investment, and life expectancy had a positive
and significant effect on economic growth.
The comparison of the results of this model by
harnessing knowledge and information,
countries can optimize production planning,
adopt advanced cultivation methods, and
improve post-harvest management and
marketing. Foreign direct investment (FDI)
can contribute to agricultural growth by
introducing new technologies, training human
capital, and enhancing productivity. Human
capital development, specifically knowledge
and skills, is crucial for increasing agricultural
value-added. To realize the full potential of
ICT in agriculture, it's essential to: Expand
ICT infrastructure and prioritize rural and
remote areas. Encourage private sector
investment: Stimulate ICT innovation. Raise
farmer awareness: Promote ICT adoption and

usage. By implementing these strategies,
OPEC member countries can reduce oil
dependency, increase agricultural production,
and achieve sustainable development.
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