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Abstract

This study investigates the impact of various economic shocks on macroeconomic variables
to guide optimal decision-making in the face of such disturbances. Focusing on shocks to
digital economy indicators, in particular ICT indices, we adopt a six-equation DSGE model
to examine their effects on food security. The results show the mechanisms by which ICT
shocks influence Iran’s macroeconomic fundamentals. Initially, ICT shocks raise
unemployment. Subsequently, through the creation of new products, new activities, and
new markets, new employment opportunities emerge, reducing the probability of filling
vacancies in both sectors and thereby increasing overall employment. Simultaneously,
population movements out of the labor force toward job search migrate to the expanded
labor market, reducing leisure time. In other words, the observed rise in unemployment
reflects a surge in labor supply and labor-market entry rather than a lack of job creation.
Moreover, higher employment—via its complementary relationship with capital—stimulates
investment in both sectors. Increased employment and the stock of capital raise output in
both sectors. However, higher employment and resulting wage suppression reduce health
expenditures in both sectors, while, finally, food security— operationalized as a weighted
composite of health expenditures, food production, and food price inflation—declines. In
sum, ICT shocks, by lowering wages and health spending, contribute to a reduction in
overall food security within the model, despite augmented employment and investment.
These findings highlight the complex channels through which ICT-driven disturbances
affect macroeconomic aggregates and food security, underscoring the importance of policy
design that mitigates adverse welfare and health outcomes while leveraging productivity
gains from ICT advancements.
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1. Introduction

Knowledge of the types of economic
shocks and uncertainties and their impact
on economic changes is a useful guide for
optimal decision-making when economic
shocks occur. In the "real business cycle"
theory, technological shocks are
introduced as the main driver in business
cycles and macroeconomic fluctuations.
The main idea of this theory states that
positive technology increases productivity
and labor utilization and increases power.
On the other hand, after the "technological
revolution" in the 1990s, Millay was paid
attention to the economy in the United
States (Castilles, 2002). The development
and expansion of this technology, which is
introduced in economic activities under
the title of "new economy", has been
introduced for many years and its impact
on specific business cycles has been
introduced (Dalsgaard et al., 2002). Also,
the Economic Performance Review Report
from the OECD (2001).

The digital economy and its related
indicators were first developed by
Tapscott (1996), and then the United
States  government  published the
theoretical concept of this theory. The
concept of a digital economy is an
economic form in which humans direct
and realize the rapid and optimal
allocation and reconstruction of resources
and achieve high-quality economic
development through the identification,
selection, filtering, storage and use of big
data (digital knowledge and information)
(OECD, 2014).

In general, the digital economy can be
defined as the performance of social and
economic activities on the basis of
information and communication

technology (Bryniolfssono-Kolis, 2019).
The  Organization for  Economic
Cooperation and Development also
considers the digital economy as a
condition in which all economic activities
are carried out based on digital
technologies (Gomez et al., 2022).

Also, from another perspective, the
digital economy can be introduced as the
use of online and digital platforms in the
goods and services chain (Moulton et al.,
2022). The digital economy is able to
change the consumption and production
pattern and cause  cost-effective
production for suppliers and easy and
cheap access to goods and services for
consumers; in other words, it can be said
that the digital economy will enhance
production in the country and will pave
the way for economic growth in the
country (Kianpour and Hajian, 1403;
Barata, 2019; Fernandez Portillo et al.,
2020; Ha and Chow, 2023). On the other
hand, in recent decades, food security has
aroused widespread concern in different
countries of the world, and many have
recognized its importance during the
global recession of the early twenty-first
century. The United Nations also released
a policy report on food security and
nutrition in 2020, stating that food
security is being affected by geopolitical
conflicts, natural disasters, climate
change, insect pests, and innovative
changes (Krishnamurthy et al., 202).
Therefore, food security is attracting more
and more attention from the international
community. An official report on China's
food security considers it as a high-
priority national strategy. In the new era,
the macro and micro environments of
grain production are constantly changing,
as it faces many problems such as rising
production costs, resource shortages, and
poor sustainability (Xiangli et al., 2023).
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Given the importance of food security
and its very effective role in the economic
development of each country on the one
hand, and the importance of the ICT index
and its impact on macroeconomic
variables on the other hand, it is necessary
to examine how the digital economy
indicators, especially the information and
communication technology index, affect
the labor market and effective household
income and ultimately household food
security. In this regard, the present study
attempts to explain the impact of the ICT
index on the fluctuations in food security
using a dynamic stochastic general
equilibrium (DSGE) model.

2. Method

In this study, considering the shocks of
digital economy indicators, especially ICT
indicators, and by incorporating a six-
sector DSGE model, the effect of these
shocks on food security has been
investigated.

3. Results and Discussion

The research findings show how the
impulse of Information and
Communication Technology (ICT) affects
Iran's macroeconomic variables. The ICT
impulse initially led to an increase in
unemployment. This aligns with the
argument of Mokyr et al. (2015) that
innovation reduces the demand for labor.
Subsequently, with the creation of new
products, new activities, new markets, and
thus new job opportunities are created.
Therefore, based on the analysis of
Acemoglu et al. (2001), the ICT impulse, by
increasing job opportunities, reduced the
probability of job vacancies being filled in
both sectors, and as a result, employment
in both sectors increased. On the other
hand, due to the transfer of the population

outside the labor force to find jobs, leisure
decreased. In other words, this increased
unemployment does not mean a lack of job
creation, but rather this unemployment is
due to an increase in the labor supply and
the transfer of the population outside the
labor force towards the labor market,
which is consistent with the results of
Fetros et al. (1401). Furthermore, the
increase in employment, due to its
complementary relationship with capital,
has increased investment in both sectors.
In addition, the increase in employment
(labor supply) has led to a decrease in
wages and a reduction in consumption in
both sectors, and ultimately in total
consumption. The increase in employment
and capital stock has led to an increase in
production in both sectors.

4. Conclusion

The results indicate that the ICT impulse
has led to a decrease in healthcare
expenditures due to reduced wages.
Ultimately, food security, which in this
model is considered a weighted
combination of healthcare expenditures,
food production, and food inflation, has
decreased.
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