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ABSTRACT

This research aims to develop a systematic framework to reduce the vulnerability of the agricultural
sector to oil price shocks. Using an integrated approach and a systematic literature review, a
comprehensive policy matrix has been constructed. The findings indicate that oil shocks are primarily
transmitted to agriculture through input cost channels and biofuel demand. To mitigate these effects, the
proposed matrix categorizes ten policy instruments across three time horizons. In the short term, targeted
cash transfers and strategic reserve management are emphasized. In the medium term, gradual reform of
fuel subsidies with compensatory measures and the establishment of price stabilization funds are
recommended. In the long term, investments in energy efficiency and the development of renewable
energy sources are prioritized. The study highlights that success requires a combined, phased approach
with proper sequencing and strong institutional coordination. This policy matrix can serve as an
operational roadmap for policymakers, particularly in developing countries, providing guidance on how
to reduce the transmission of oil price volatility to agricultural markets while promoting sustainable and
resilient sectoral development.
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1. Introduction

Crude oil price volatility is a major external shock to the
global economy, with important consequences for
agricultural markets, food security, production costs, and
household welfare. Because energy and agricultural markets
are interconnected, oil-price changes are transmitted
through several channels. The cost channel operates through
fuel, transportation, fertilizers, and other energy-intensive
inputs, while the demand channel operates through biofuel
production, which can increase demand for agricultural
feedstocks when oil prices rise.
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These effects may be particularly severe in developing
countries, where producers and low-income households are
exposed to rising costs. In oil-importing economies, higher
oil prices can raise agricultural production costs and
simultaneously reduce household purchasing power. In oil-
exporting economies, higher oil revenues may partially
offset these pressures through greater fiscal resources and
domestic demand. Consequently, policy effectiveness
depends on the oil shock, economic structure, institutional
capacity, and policy environment.
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Although the literature contains substantial evidence on
energy—agricultural price linkages, it remains fragmented
from a policy perspective. Existing studies often examine
individual  transmission  mechanisms or  specific
instruments, while less attention has been given to an
integrated framework that compares policies by objectives,
costs, risks, effectiveness, and implementation horizons.
This study therefore develops a comprehensive and
operational policy matrix for mitigating oil-price
transmission to agricultural markets. Its objective is to
identify, classify, evaluate, and prioritize policy instruments
within coordinated short-, medium-, and long-term
horizons.

2. Methodology

The study is developmental and applied, using qualitative
descriptive-analytical and quantitative empirical methods.
The framework integrates meta-synthesis and directed
content analysis to organize evidence on oil-price
transmission and policy responses.

First, a systematic literature review was conducted using the
seven-step meta-synthesis approach of Sandelowski and
Barroso (2007). The search covered Scopus, ScienceDirect,
Springer, Wiley Online Library, Google Scholar, and reports
from major international organizations. Studies published
from 2000 to 2024 were selected according to predefined
criteria concerning energy-price transmission, agricultural
markets, food security, and policy interventions.

The protocol followed PRISMA and PICOS. Study quality was
assessed using the Critical Appraisal Skills Programme
(CASP) checklist. Extracted information included transmission
mechanisms, policy instruments, objectives, advantages,
disadvantages and risks, implementation costs, time horizons,
and empirical evidence. Directed content analysis, following
Hsieh and Shannon (2005), was then used to classify policy
instruments according to predefined analytical dimensions.
Two independent coders produced a Cohen’s Kappa
coefficient of 0.78, indicating acceptable reliability.

The synthesis was complemented by panel-data analysis for
15 developing countries during 2000-2024. The model
examined the relationship between real crude oil prices and
real agricultural commodity prices, controlling for the real
exchange rate, inflation, and GDP growth. Panel fixed-
effects estimation was selected based on the F-Limer and
Hausman tests. VAR-based analysis was used to investigate
the dynamic transmission of oil-price shocks, and quantile
regression examined whether policy effectiveness differed
across agricultural price conditions.

Finally, the Analytic Hierarchy Process (AHP) ranked policy
instruments by multiple criteria. The weights were
incorporated into a composite policy index representing policy
intensity across countries and over time. Sensitivity analysis
using alternative specifications assessed robustness.

3. Results and Discussion

The results show a positive and statistically significant
relationship between crude oil prices and agricultural
commodity prices. In the main panel estimation, a 1%
increase in crude oil prices is associated with an average
0.254% increase in agricultural commodity prices after
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controlling for relevant macroeconomic factors. This
confirms significant transmission from international energy
markets to agricultural markets.

The magnitude of transmission is heterogeneous across
countries. The estimated coefficient is approximately 0.312
for oil-importing countries, compared with 0.189 for oil-
exporting countries, indicating greater vulnerability in
economies that depend more heavily on imported energy.
Higher energy costs raise production, transportation, and
input costs while reducing household purchasing power.

Dynamic analysis further indicates an immediate response
of agricultural commodity prices to oil-price shocks. A
positive one-standard-deviation shock to oil prices produces
an approximately 0.25% increase in agricultural commodity
prices in the first period, with the effect persisting for
several subsequent periods. Quantile regression also shows
that policy effectiveness varies across price conditions and
that targeted cash transfers become particularly important
when agricultural commodity prices are high. These
findings are conditional associations rather than causal
effects because policy interventions may respond
endogenously to rising prices.

The AHP results rank targeted cash transfers as the highest-
priority instrument, with a final weight of 0.232, followed
by strategic reserve management at 0.205. Energy-
efficiency improvement is among the leading structural
measures, with a score of 0.175. The quantitative
assessment further indicates that a coordinated policy
package can reduce the estimated transmission effect of oil-
price shocks by approximately 18.9%.

4. Conclusions

The proposed matrix organizes ten policy instruments
across three complementary time horizons. In the short term
(1-6 months), priority should be given to targeted cash
transfers, strategic food-reserve management, and
strengthened price-monitoring and early-warning systems.
These measures protect household purchasing power and
limit immediate social effects.

In the medium term (6 months-3 years), policy should
emphasize gradual fuel-subsidy reform with compensation
for wvulnerable groups, stabilization mechanisms for
strategic commodities, and better targeting of agricultural
input subsidies. Careful sequencing is essential because
.abrupt subsidy removal can increase short-term social costs

In the long term (3-10 years), the main objective should be
to reduce agriculture’s structural dependence on fossil-fuel
inputs and strengthen resilience. Priority measures include
investment in energy-efficient technologies, promotion of
renewable energy across agricultural production chains, and
institutionalized coordination among energy, agriculture,
and economic authorities.

The principal contribution of this study is an integrated,
evidence-based, and time-phased policy matrix that
combines empirical evidence on oil-price transmission with
systematic evaluation of alternative policy instruments.
Instead of treating policies as isolated interventions, the
framework emphasizes a coordinated policy mix whose
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composition and sequencing vary with time horizons and
economic conditions.

The findings demonstrate that no single instrument can fully
neutralize oil-price shocks. Effective mitigation requires
immediate social protection, medium-term market-oriented
reforms, and long-term structural measures that improve
energy efficiency and diversify energy sources. Institutional
capacity, fiscal preparedness, coordination, and monitoring
are also critical. The proposed matrix provides a practical
roadmap for developing countries seeking to reduce
agricultural vulnerability to international energy-price
volatility and strengthen food-security resilience. Future
research should examine country-specific applications,
cost—benefit analysis of individual instruments, and
interactions between energy shocks and systemic risks,
especially climate-related shocks.
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3. Analytic Hierarchy Process (AHP)
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Table (6): Main Estimation Results
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