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Abstract
Industry 4.0, by leveraging digital technologies such as the Internet of Things and artificial
intelligence, has created unprecedented opportunities for achieving the Sustainable Development
Goals (SDGs). However, it has simultaneously introduced challenges such as inequality, the digital
divide, and negative environmental impacts. Accordingly, this study employs a meta-synthesis
approach, conducting a systematic review of 30 sources—including reputable scientific articles,
international policy reports published by the Organization for Economic Co-operation and
Development (OECD) and the World Economic Forum (WEF), and official documents released
by other international entities—to identify opportunities, challenges, and policy requirements for
aligning Industry 4.0 with sustainable development. The findings of this study indicate that, in the
economic dimension, advanced technologies enhance productivity and competitiveness; however,
high costs and dependence on foreign technology pose significant obstacles. In the social
dimension, these technologies enhance access to education and public services, but they also
exacerbate inequality, the digital divide, and unemployment induced by automation. In the
environmental dimension, while energy consumption and pollutants are reduced, the generation of
electronic waste and energy consumption by data centers remains challenging. The results
underscore the necessity of strengthening digital infrastructure, developing workforce skills,
establishing environmental standards, and expanding international cooperation both in technology
development and in the governance and policymaking of emerging technologies. In Iran, it is
essential to consider the role of sanctions, shortages in infrastructure, lack of human resource
knowledge and skills, and regional inequalities when formulating policies for the transition to
Industry 4.0.
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