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Abstract

Introduction

The global population is projected to reach around 9.6 billion by 2050, requiring nearly
double the current food production. However, essential resources like water, soil, and
energy are becoming scarcer due to climate change, posing challenges to food security.
To address these challenges, controlled environment agriculture, such as greenhouse
cultivation, is crucial. Inefficient management of greenhouses can hinder their benefits.
A comparison of greenhouse management in Iran with global standards reveals
inefficiencies. This study aims to evaluate effective greenhouse management practices in
Tehran Province.

Materials and Methods

This survey research included all 2,574 active agricultural greenhouses in Tehran
Province, with a sample of 140 randomly selected units. Additionally, 17 expert
specialists were purposively selected to identify optimal management indicators for
greenhouses. Data were collected through face-to-face interviews and analyzed using
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descriptive and analytical methods, including an Importance—Performance Analysis
(IPA) analysis.

Results and Discussion

The average greenhouse size was 6,360 square meters, with 90% privately owned, 85%
using single-layer plastic coverings, and 70% facing water scarcity. Most lacked
automation systems. The average management efficiency index was 3.13, with the
highest score in pre-production (3.35) and the lowest in post-production (2.88). The
Importance—Performance Analysis (IPA) analysis identified significant performance
gaps in 13 variables, emphasizing the need for improvements in automation, adherence
to standards, packaging, and transportation.

Conclusions

Iranian greenhouse management lags behind global standards, with inefficiencies across
production stages. Limited adoption of automation and smart technologies, lack of
knowledge among managers, and inadequate supply chains hinder progress. Prioritizing
supply chain development and modernizing greenhouse systems are essential to meet
growing food demands and address agricultural challenges in Iran.

Keywords: Cultivation in Controlled Environments, Greenhouse Management,
Management Efficiency, Rural Development, Yield Improvement.
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