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Macro-economic Impact of Adoption
of New Technologies on Indian Economy:
An Analysis Using CGE Modelling Framework

Akhilesh Kumar Sharma*

Abstract: Industry 4.0 technologies are rapidly evolving during the fourth industrial revolution.
Adoption of these technologies are changing industrial landscape rapidly. Studies suggest that it
has significant positive impact on the productivity across sectors and overall economy. Sectors
have both forward and backward linkages. Even the productivity change in one sector may have
impact on the performance of other sectors also. The present study aims to understand the possible
impact on macro-economic indicators such as output, GVA, employment, trade, revenue,
household income among others macro-economic impact with the adoption of new technologies
across sectors. The study has used the PEP CGE Model for simulation exercises. A 68-sector SAM
for India for the year 2017-18 has used as its basic database. For our analysis, sector specific
productivity shocks have been introduced for simulations. The results of impact assessment of
adoption of new technologies using CGE modelling are promising, showing that the adoption of
new technologies has a significantly positive impact on GDP, real GDP, output, exports, imports,
government revenue, and household income, while contributing to lower price inflation. The effect
on output varies across sectors due to differences in productivity shocks and the income elasticity
of various products and services. Interestingly, the employment effect is neutral (zero) in the case
of productivity shocks alone, while it aligns with the labour force growth rate in the scenario
combining productivity and labour supply shocks. This indicates that adopting new technologies
will not negatively impact employment in the economy. Additionally, the income effect is higher
for rural households compared to urban households. Within both rural and urban categories, the
lower quintile classes experience a greater positive income effect than the higher-income classes.
These findings suggest that new technologies have the potential to promote inclusive growth
within the economy.
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The Institute for Studies in Industrial Development (ISID) is a public-funded,
non-profit, autonomous institution dedicated to conducting policy research, advocacy,
capacity-building, and outreach activities to foster the industrial transformation of
India.

Registered on October 7, 1986, under the Indian Societies Registration Act 1860, ISID in
1988, became one of the institutions that are supported by the Indian Council of Social
Science Research (ICSSR), (Government of India), through grants-in-aid. Since 2006,
the Institute operates from its own well-appointed campus located in the Vasant Kunj
Institutional Area in South Delhi.

The research themes and key projects are classified under following broad thematic
areas,

Industrial Structure, Employment, and Policies

Corporate Governance and Industrial Financing

Leveraging MSMEs and Start-ups for Industrial Transformation
Globalization, FDI, and Trade

Technology, Innovation and Industry 4.0

Green Industrialization

Spatial Dimensions of Industrial Development and Industrial Infrastructure
Sectoral Studies on Competitiveness of Indian Manufacturing
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ISID is recognized as a Scientific and Industrial Research Organization (SIRO) by the
Government of India. Itis also listed on DARPAN portal of NITI Aayog (India’s Planning
Agency) as a recognized think-tank. It is also a member of the Asia-Pacific Research
Network on Trade (ARTNet) and the South Asia Network on SDGs (SANS) of the United
Nations Economic and Social Commission for Asia and the Pacific (UNESCAP). ISID’s
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country through the Information and Library Network (INFLIBNET) Centre of the
University Grant Commission (UGC).
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