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The Role of Energy Productivity Index in Data-Driven
Policy and Innovation Transfer in Agriculture: A Case Study
of Wheat in Tillage Systems of Alborz Province

Taheri Hajivand, A.r and Abbasi, M.?

Rising concerns over resource crises, declining input productivity and environmental
impacts have amplified the need to reform wheat production systems in Iran. This study
aims to provide a comparative analysis of the energy productivity index and to elucidate
the significance of data-driven, evidence-based policymaking by comparing conventional
and conservation tillage systems in wheat farms of Alborz Province. Data were collected
through field surveys, recording input consumption, energy inflows and outflows and
environmental indicators and analyzed using validated coefficients and standard software.
The results demonstrated that implementing conservation tillage led to a significant
reduction (over 50%) in total energy consumption, saving fuel and nitrogen fertilizer,
while markedly improving energy productivity and the output-input ratio. Furthermore,
the share of renewable energy increased and negative environmental effects, including
ecosystem damage and depletion of non-renewable resources were reduced. Life cycle
assessment indicated that targeted management of fertilizer and fuel constitutes the most
effective tools for minimizing the environmental footprint of wheat in the region. Thus,
the development of energy indices and data-driven analysis, combined with targeted
education and enhanced access to conservation mechanization technologies, can
accelerate the transition to sustainable and resilient agriculture in Iran and serve as a
practical strategy for informed policymaking in the agricultural sector.

Key words: Conservation tillage, Data-driven policymaking, Energy productivity, Smart
agriculture, Wheat.
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