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Abstract

Genetically modified (GM) products have gained global attention as a strategy to enhance
food security and increase agricultural productivity. However, government policies play a
decisive role in the acceptance and development of this technology. This study is driven by
the question: How do supportive and restrictive policies in Iran, India, and China affect the
development and commercialization of GM products? The research hypothesis suggests that
a combination of targeted supportive policies and effective management of social concerns
can facilitate the acceptance and development of this technology. Using a comparative
analysis of policies in the three countries, the study finds that Iran has not yet reached
commercialization due to weak implementation infrastructures and prevailing social
concerns. India, despite its success in cultivating GM cotton, faces challenges in other crops
due to social and political pressures. China, with strong government support for research and
development, adopts a cautious approach to the commercialization of GM food products. The
findings highlight the need for transparent regulatory frameworks, enhanced public
awareness, and a focus on environmental and health impact assessments to support the
sustainable development of GM technologies.
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Extended Abstract

Introduction:

Genetically modified (GM) crops have emerged globally as pivotal tools in addressing food
security challenges and enhancing agricultural productivity, particularly in resource-
constrained regions. Despite their technological promise, the development and
commercialization of GM products remain heavily contingent upon governmental policies,
public attitudes, and regulatory frameworks. This study conducts a comparative analysis of
supportive and restrictive governmental policies concerning GM products in Iran, India, and
China, highlighting their implications for food security, biosafety, and social acceptance. The
analysis situates these countries within the global context of biotechnology governance,
recognizing both transnational influences and unique local challenges.

Research Methodology

The research adopts a qualitative, comparative approach to investigate the interplay between
policy frameworks and the progression of GM products in the selected countries. Primary and
secondary sources—including governmental regulations, legal documents, scientific
literature, and media reports—were systematically reviewed and analyzed. Data collection
emphasized documentary analysis and synthesis of national and international policy
frameworks. Comparative tables and legal analyses were employed to elucidate similarities
and differences in supportive measures (such as investment in research, provision of
subsidies, and regulatory facilitation) and restrictive measures (including biosafety
regulations, public health considerations, and social attitudes). The study integrates
perspectives from biotechnology experts, policy analysts, and representatives of civil society
organizations, ensuring multidimensional insight into policy impacts.

Innovation and Novelty

This research advances the literature by providing a comprehensive policy-oriented
comparative assessment of GM crop governance in Iran, India, and China—three major
agricultural economies with distinct regulatory environments and sociopolitical contexts.
Unlike previous studies that focus primarily on technological or environmental aspects, this
study emphasizes the duality and interdependence of supportive and restrictive policies, and
their role in shaping the trajectory of GM products from research and development to
commercialization. The analytical framework draws on global biosafety instruments (such as
the Cartagena Protocol) and local socio-economic and regulatory realities, offering a nuanced
understanding of how policy choices mediate technological innovation, public acceptance,
and sustainable development in the biotechnology sector.

Findings

Iran has invested in genetic engineering research and created official research centers, yet
faces significant obstacles in commercializing GM crops due to regulatory stringency, weak
implementation infrastructure, and prevailing societal skepticism. Supportive policies are
hampered by stringent import regulations and a lack of effective enforcement of biosafety
laws.India exemplifies a dual approach: successful commercialization of GM cotton is
contrasted by regulatory delays and social resistance regarding other crops, such as GM
eggplant. Social and political pressures, including organized protests and strong civil society
engagement, create substantial barriers to broader adoption, despite clear economic benefits
in existing GM sectors.China stands out for its robust government investment in
biotechnology research and development, coupled with cautious commercialization of GM
food crops. While GM cotton and virus-resistant papaya are commercially cultivated, the
release of GM food products remains restricted due to public concerns and comprehensive
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safety assessments. China’s approach combines policy-driven innovation with centralized risk
management and effective public communication, maintaining balance between food security
and biosafety.All three countries recognize the potential of GM products to strengthen food
security and agricultural resilience, but differ in policy execution, public engagement, and
investment intensity. Comparative legal and regulatory analysis reveals that while all maintain
biosafety regulations, their enforcement and alignment with international standards vary
significantly.

Conclusion

The study concludes that the advancement and acceptance of GM products in Iran, India, and
China are profoundly dependent on the interplay of supportive governmental policies,
transparent and flexible regulatory frameworks, and effective management of public attitudes
and biosafety concerns. Lessons from China’s centralized but innovative policy model,
India’s dynamic legal and social landscape, and Iran’s cautious regulatory strategy underscore
the need for evidence-based policy-making, enhanced public education, and harmonized
biosafety standards. To accelerate sustainable biotechnology development, all three countries
should prioritize investment in research, foster public trust through transparent labeling and
outreach, and ensure that regulatory systems are responsive to technological advances and
societal expectations. Aligning national frameworks with international protocols, such as the
Cartagena Protocol, can further facilitate safe trade and responsible innovation, strengthening
global and domestic food security and environmental stewardship.
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