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KEYWORDS ABSTRACT
Indian Globalization, characterized by the increasing interconnectedness of economies through trade,
Manufacturing, | investment, and technology, has profoundly influenced India since the early 1990s. Following the
Landscape, economic liberalization reforms of 1991, India embraced globalization to integrate more closely with
liberal the global economy. This shift brought significant transformations in the country’s economic
economy, landscape, especially within its manufacturing sector. The inflow of foreign direct investment (FDI),
Globalization, expansion of export-oriented industries, and adoption of advanced technologies have contributed to
Innovation, economic growth and industrial development. However, these benefits have also been accompanied
Panel Data, by challenges such as increased competition for domestic producers, job displacement in traditional
Globalization, industries, and widening regional disparities. The study critically examines the multifaceted impact
Manufacturing, | of globalization on India's economy with specific focus on the manufacturing sector, analysing both
Emerging its opportunities and constraints. This study also investigates the impact of globalization indicators—
Economies, foreign direct investment (FDI) inflows, trade openness, and industrial employment—on
FDI, Trade manufacturing value added across five major emerging economies: India, China, Brazil, Indonesia,
Openness, and South Africa. Utilizing panel data from 1990 to 2024, the study applied an OLS regression model
Industrial with country dummies to approximate fixed effects. The results show that exports and industrial
Employment employment are positively associated with manufacturing performance, while imports and FDI
inflows exhibit significant negative effects. The findings emphasize the importance of a balanced
globalization strategy, tailored to domestic industrial capacity and labour dynamics

1. INTRODUCTION

The interpretation of globalization might vary based on the situation and the viewpoint of the person speaking about it.
Although the term "globalization" has no exact definition, there are several important components to consider. Guy Brainbant
argues that globalization includes increased mobility of people, goods, capital, information, and ideas, as well as addressing
issues like diseases, infections, and pollution (Kalaiselvi 2021). It also involves facilitating international trade, integrating
financial markets, and enabling population migrations by multinational corporations. According to an alternative viewpoint,
globalization is the unrestricted flow of technologies and information, as well as the integration of
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the world's economies through financial and commercial activities, with the goal of facilitating unrestricted labor movement
across national borders (Gupta et al., 2022). This means, in the case of India, that extensive import liberalization measures
must be implemented by doing away with quantitative restrictions, barriers and restrictions on the entry of multinational
corporations must be lifted, and Indian firms must be allowed to collaborate and enter joint ventures abroad to promote
foreign direct investment (Boffa et al. 2023).

The ability to utilize and construct with the materials and instruments that have been accessible to humanity throughout
history has contributed to its prosperity. Archaeological evidence suggests that technology was utilized by Homo sapiens as
early as 2—3 million years ago. Nevertheless, the origins of manufacturing can be identified between 5,000 and 4,000 BCE,
when artifacts were crafted from wood, stone, metal, and ceramics, among other materials. The industrial revolution of the
eighteenth century, which was predicated on the factory system and labor division, gave rise to contemporary manufacturing
societies (Zahoor et al. 2023; Barroso-Castro et al. 2022; Sheppard 2023; Despoudi et al. 2023). The development of
manufacturing processes commenced over two centuries ago, with Marc Isambard Brunel introducing mass production
techniques in the United Kingdom in 1803. Manufacturing industries continue to prioritize research into materials,
constituents, and production techniques and processes, in addition to the creation of new products (Baidoo et al. 2023;
Groover, 2020; Del Prete et al., 2017). The established nations have led the way in the advancement of manufacturing,
whereas the underdeveloped countries are characterized by minimal manufacturing capacity (Dhahri, et al., 2020). This
capacity to manufacture goods has a substantial impact on the prosperity and wealth of a nation (Gyimah et al. 2023). The
United Kingdom and the United States serve as historical exemplars of this category of nations. Over time, manufacturing
companies from emerging economies and nations including Germany, Japan, Korea, and Sweden have established a foothold
in international markets through the introduction of value-added products (Acharya 2007; Scheu and Kuckertz 2023).

issues like diseases, infections, and pollution (Kalaiselvi 2021). It also involves facilitating international trade, integrating
financial markets, and enabling population migrations by multinational corporations. According to an alternative viewpoint,
globalization is the unrestricted flow of technologies and information, as well as the integration of

the world's economies through financial and commercial activities, with the goal of facilitating unrestricted labor movement
across national borders (Gupta et al., 2022). This means, in the case of India, that extensive import liberalization measures
must be implemented by doing away with quantitative restrictions, barriers and restrictions on the entry of multinational
corporations must be lifted, and Indian firms must be allowed to collaborate and enter joint ventures abroad to promote
foreign direct investment (Boffa et al. 2023).

The ability to utilize and construct with the materials and instruments that have been accessible to humanity throughout
history has contributed to its prosperity. Archaeological evidence suggests that technology was utilized by Homo sapiens as
early as 2—3 million years ago. Nevertheless, the origins of manufacturing can be identified between 5,000 and 4,000 BCE,
when artifacts were crafted from wood, stone, metal, and ceramics, among other materials. The industrial revolution of the
eighteenth century, which was predicated on the factory system and labor division, gave rise to contemporary manufacturing
societies (Zahoor et al. 2023; Barroso-Castro et al. 2022; Sheppard 2023; Despoudi et al. 2023). The development of
manufacturing processes commenced over two centuries ago, with Marc Isambard Brunel introducing mass production
techniques in the United Kingdom in 1803. Manufacturing industries continue to prioritize research into materials,
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whereas the underdeveloped countries are characterized by minimal manufacturing capacity (Dhahri, et al., 2020). This
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1.1 India and Globalization

Initially Globalization was misunderstood that MNC’s should be invited in India rather Indian companies should budge out
to exploit the competitive advantage over other countries. Globalization allowed free movement of goods and capital across
borders (Ghosh, 2011; Miranda et al., 2012). The immediate outcome was that consumers got access to the lowest costs and
lowest prices. However, in the early period of Globalization the real societal consequences were detrimental in search of
economic efficiency. Farmers started committing suicide as commodity prices crashed (Gajbhiye et al., 2020) workers were
thrown out of jobs as factories closed, unique and specialized business were driven out of the market because they don’t have
advantage of economies of scale. The Indian economy has experienced substantial growth since the liberalization reforms
initiated in July 1991. Over the fifteen-year period from 2010 to 2025, India’s GDP has grown at an average annual rate of
approximately 6.5%, underscoring the continued and evolving impact of globalization on the nation's economic development
(Ministry of Finance, Government of India, 2025 Economic Survey). This period witnessed a surge in foreign investments,
increased integration into global markets, and the rise of Indian multinational corporations. Landmark acquisitions such as
the Tata Group’s $12.2 billion purchase of UK-based steelmaker Corus in 2007 and the Aditya Birla Group’s $6 billion
acquisition of Canadian firm Novelis in 2007 elevated India’s corporate presence on the global stage. Industrial
conglomerates like the Tatas, Aditya Birla Group, Reliance Industries (led by the Ambani brothers), the Ruias of Essar
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Group, and the Mittal family have expanded aggressively, positioning India as a competitive force in sectors such as steel,
telecommunications, energy, and manufacturing. Additionally, the rapid expansion of the Indian middle class has played a
pivotal role in driving domestic consumption and sustaining economic momentum, contributing significantly to the country’s
ongoing economic transformation. Based on projections, India is expected to make significant progress in the international
arena ((Messner & Humphrey, 2006). India is expected to overtake Japan to become the world's third-largest economy by
2020. Anticipating 2050, India is predicted to overtake China as the world's richest economy, taking second place (Agarwala
2001; Kauder et al., 2015).

1.2 Globalization and Indian Manufacturing

The ancient Indian manufacturing was world class in skilled based activities due to availability of excellent artisans and
weavers who made the carpet, decorative crafts, jems and jwellery business very popular. The medieval India was recognized
for its manufacture of world class iron and steel equipment which may be the ancient precursor of modern forge and foundry
industries. India also developed the world class cotton, jute and textiles manufacturing in the 18" century A.D. However, the
decay and decline started due to Globalization which promoted industrial revolution in 1818 in Great Britain. Indian
manufacturers became mere suppliers rather than producers. India failed in the first Industrial revolution due to Globalization
(Rana et al., 2018; Busenna, 2014; Lopez-Villavicencio et al., 2021). The second Industrial revolution took place under the
stewardship of Pt. Jawahar Lal Nehru; the first prime minister of independent India in the second plan period through
entrepreneurship of agency of states. The socialist pattern did pay off through development of state public sector enterprises,
public sector enterprises and central public sector enterprises but later again failed due to sudden exposure of Globalization
phenomena after 1991. At this point of time, it became imperative to comprehend the major causes, as to why in each phase
of Globalization which was meant for the advancement of the economy pulled the country into a back seat. The fall of Indian
manufacturing after Globalization was not a surprise. Indian manufacturer failed to compete themselves with a sudden
pressure of MNC’s which were more cost effective and quality conscious (Agrawal 2008; Peter, 2017; Tiwari & Herstatt,
2012).

Working under years of protection and subsidies made the Indian manufacturer’s very weak compared to world
manufacturers (Bose & Ramaswamy, 2020). The majority of CPSU’s, PSU’s started bleeding with huge losses thereafter.
However private capitalists saved the prestige of the country while competing little bit. The privatization word seemed to be
very bad at one time and even the globalization was not welcomed as there was a disbelieve of India falling once again into
a prey of foreigners by the Swadeshi Reformers (Brister, 2000). There was lots of Hue and crying while signing the GATT
and WTO agreement (Felbermayr et al., 2024). It is the total responsibility of the policy reformers which never allowed the
Indian manufacturers to free flow in the market to explore their capabilities and potential which was not so fragile. Of late
the Indian manufactures have proved themselves by takeover of Cours and others mentioned earlier

2. RESEARCH METHODOLOGY

A combination of quantitative and qualitative examinations would likely comprise the research methodology utilized to
examine the effects of globalization on the Indian manufacturing sector and economy. To investigate the influence of
globalization on the manufacturing sector performance across emerging economies, the study employed a secondary data
analysis both theoretical and interval data vide panel data regression approach form various reports generated by World
Bank, UNIDO, ILO and UNESCO. An analysis of the fluctuations in key economic indicators and understanding the
intricacies of globalization's impact on the Indian manufacturing sector and economy, including technological advancements,
market dynamics, alterations in government policies, and socio-economic factors, is facilitated by the inclusion of the
qualitative component in the research.

2.1 Globalization and Indian Economy

The Indian economy is undergoing a profound transformation, evolving from a tightly controlled mixed economy into a more
globally integrated and open-market system. As of 2025, the extent of trade, business, and technological integration with the
rest of the world has grown significantly compared to the early 1990s.

Some key developments are summarized in Table 1. Peak import duties on manufactured goods, once exceeding 200%,
have now dropped to approximately 70% for select high-tariff items, with most industrial tariffs much lower—indicating
substantial liberalization. Import controls, once extensive and bureaucratically enforced, have been largely dismantled,
limited now to a few strategic and sensitive goods.

Following the exchange rate adjustments and market-based reforms introduced between 1991 and 1993, India now operates
a largely market-driven currency system. Foreign direct investment (FDI) and portfolio investment regulations have been
continually liberalized, enabling India to attract significant foreign capital.

The trade-to-GDP ratio has surged from 14.6% in 1990 to nearly 46% in 2023, underscoring deeper global integration.
Current receipts, which include merchandise exports and net invisibles (services, software, and remittances), have risen
from 8% of GDP to over 23% in recent years. This growth is fueled by a dramatic expansion in software exports, which
jumped from zero in the early 1990s to over $205 billion in FY 2023-24. Similarly, worker remittances climbed from $2.1
billion in 1990-91 to a record $129 billion in 2024, making India the world’s top recipient.
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Foreign investment inflows, which were negligible in 1990, reached approximately $81 billion in FY 2024-25. Meanwhile,
foreign exchange reserves, a key indicator of macroeconomic stability, have grown exponentially—from $2.2 billion in
1991 to around $697 billion by mid-2025. The debt service ratio has fallen from 35.3% in 1990-91 to about 6.8% in 2023,

reflecting improved external sustainability and creditworthiness.

Together, these indicators reflect India's growing role in the global economy and the success of its gradual but determined

economic reforms over the past three decades.

Table-1: Towards a More Open Economy

Indicator 1990/91 {|2005/06 Latest
. 00 . .
Peak Import Duties 200%+  112.5% 70/.0 (some  items, 1ncl.. luxury cars)
(manufacturers) (tradingeconomics.com, financialexpress.com)
Import Controls Tight, Almost gone|[Still in place on select goods
detailed
Trade (goods + services) / B o
GDP (%) 14.6 32.7 45.9 % (2023)
(Co}l;'rent Receipts / GDP 8.0 24.5 ~23-24 % (exports + remittances)
[}
Software Exports||, ..
(US$ bn) Nil 23.6 ~205bn FY 2023-24
Worker Remittances
(USS bn) 2.1 24.6 ~129 bn (2024)
Foreign Investment)\ (. ligible|[20.2 ~$81 bn (FY 2024-25)
(FDI) (USS bn) '
Foreign Currency
Reserves (USS$ bn,||2.2 145.1 ~$697 bn (Jun 2025)
Mar 31)
Debt Service Ratio (%) [|35.3 10.2 ~6.8 % (2023)

Source: RBI, Annual Report, 2024

o Tariff Reductions: Peak import duties have fallen dramatically from ~200% to ~70%, though select sectors still

face high tariffs. financialexpress.com+1m.economictimes.com+1

e Trade Openness: India’s trade-to-GDP ratio has nearly tripled since 1990, now nearing 46 %.

data.worldbank.org+5macrotrends.net+5en.wikipedia.org+5

e Software & Services Boom: Software exports soared to $205 billion in FY 2023-24—a leap from no exports in

1990.
¢ Remittance Growth: Remittances have surged, reaching ~$129 billion in 2024. m.economictimes.com

e  FDI Scaling: FDI jumped from negligible to $81 billion in FY 2024-25.

e Foreign Reserves Expansion: Reserves rose from $2.2 billion to almost $700 billion, indicating strong external

buffers.
e Debt Reduction: Debt service ratio dropped from over 35 % to ~6.8 %, reflecting improved fiscal health
2.2 Actions Needed by India

As previously mentioned, and demonstrated by the table, India's liberalized economy needs to be a cornerstone of its
approach to strengthening its standing in global commerce. India differs from other developing countries due to a few key
advantages. India needs to take full advantage of these benefits in such a favorable and open environment. India's advantages

Advances in Consumer Research| Year: 2025 | Volume: 2 | Issue: 4

Page. 999


https://tradingeconomics.com/india/trade-percent-of-gdp-wb-data.html?utm_source=chatgpt.com
https://www.financialexpress.com/policy/economy/india-to-review-tariff-surcharge-on-luxury-goods-renewables-chemicals-amid-us-pressure/3738921/?utm_source=chatgpt.com
https://www.financialexpress.com/policy/economy/india-to-review-tariff-surcharge-on-luxury-goods-renewables-chemicals-amid-us-pressure/3738921/?utm_source=chatgpt.com
https://www.macrotrends.net/global-metrics/countries/ind/india/trade-gdp-ratio?utm_source=chatgpt.com
https://m.economictimes.com/nri/invest/india-receives-over-100-billion-remittances-for-three-consecutive-years/articleshow/119811159.cms?utm_source=chatgpt.com

Dr. Vijay Agrawal, Dr. Sumeet Gupta, Dr. Kumar Gaurav, Dr. Pradip
Kumar Mitra

are its large pool of inexpensive labor, its wealth of resources, and, to some extent, its highly skilled labor force, which is
especially well-suited for the IT sector. Through preserving stability, which is characterized as a reasonable balance between
the fiscal and external accounts, India may quicken its pace of growth and draw in more foreign capital. Maintaining a
competitive domestic environment is essential for India to reap the full benefits of increased market access. India should also
take advantage of the longer period given to developing countries to remove trade obstacles. This calculated move will
benefit India's economy and stability in addition to improving its reputation in international trade.

3. GLOBAL MANUFACTURING LANDSCAPE

Distribution Among Five Panel Data Countries (2025)
South Africa

Indonesia

China

Brazil

Figure 1: Share of World Manufacturing output -2025

Source for Fig- Report by Anderson Business Consulting

Figure 1 illustrates the proportional representation of five countries—India, China, Brazil, Indonesia, and South Africa—
in a panel data study conducted in 2025.

Key Observations:

1. China accounts for the largest share of the data at 30.8%, indicating its dominant presence or weight in the dataset.
This suggests that a significant portion of the observations, variables, or economic activities analyzed in the panel
are derived from China.

2. Indonesia follows with 23.1%, reflecting a strong representation, possibly due to its growing industrial sector and
increased participation in global trade.

3. India contributes 19.2%, showing its moderate but critical involvement, likely influenced by its expanding
manufacturing base and economic reforms.

4. Brazil represents 15.4%, which might reflect its role as a key emerging market in Latin America, despite slower
recent growth.

5. South Africa has the smallest share at 11.5%, suggesting relatively limited data or influence compared to the other
countries in the study.

Interpretation:

This distribution may reflect the relative economic size, industrial output, or research focus on each country within the
context of globalization and manufacturing sector analysis. The higher proportions for China and Indonesia imply these
nations are central to the study, potentially due to their rapid industrialization, export-oriented growth, and strategic roles in
global supply chains.
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Share of World Man%fc?lgturing Output (2023-2025)

Brazil

Indonesia
South Africa

China
Figure 2: Manufacturing output as percentage of World Manufacturing output

Updated Shares of World Manufacturing Output (2005-2025)
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Figure 4 Share of World Manufacturing output from 2005-2025

Source of both figure: Compiled from different year world bank report

India and other large emerging economies have significantly deepened their integration into the global economy over the
past two decades. In today’s global landscape, a clear distinction exists between countries that are proactively embracing
globalization and those that remain inward-looking. Historically, those that have embraced globalization—measured by
rising trade-to-GDP ratios, liberalized investment regimes, and competitive manufacturing ecosystems—have grown
substantially faster.

During the 1990s, the most active globalizers among developing countries (including China, India, Brazil, Mexico, the
Philippines, and Thailand) recorded an average per capita GDP growth rate of 3.1%, compared to less than 1% in less
globally integrated developing nations. In contrast, the advanced economies grew at an average per capita rate of 1.8%
during the same period. This divergence in growth rates has only widened in recent years as global supply chains have
expanded and technology transfer has accelerated.
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Since the 1990s, the composition of global manufacturing output has shifted dramatically, moving away from traditional
industrial powerhouses toward developing nations—particularly China, which has emerged as the world’s dominant
manufacturing hub. China’s rise is largely attributed to its low labor costs, robust infrastructure, streamlined logistics,
and access to raw materials, which attracted massive foreign investment into its export-led manufacturing sector.

According to the latest data from UNIDO and World Bank (2023-2024), China now accounts for approximately 28.9%
of global manufacturing value added, significantly ahead of all other nations. The United States contributes about 17.2%,
while Japan has declined to around 5.1%. India, though not following the Chinese path of low-cost mass manufacturing,
has emerged as a global leader in technology services, pharmaceuticals, and high-skill engineering, earning it the moniker
of the “laboratory of the world.” India’s share of world manufacturing value added now stands at approximately 2.8%, up
from 1.5% in 2006. Meanwhile, Brazil holds about 1.8%, and Russia approximately 1.2%, as of the most recent figures.

This shift underscores a broader trend: developing economies are no longer merely low-cost assembly zones, but are
playing an increasingly strategic role in value chains, innovation, and industrial diversification. While the industrialized
nations still dominate high-tech and capital-intensive production, the balance of global industrial power is clearly more
distributed than it was two decades ago. India and other large emerging economies have significantly deepened their
integration into the global economy over the past two decades. In today’s global landscape, a clear distinction exists between
countries that are proactively embracing globalization and those that remain inward-looking. Historically, those that have
embraced globalization—measured by rising trade-to-GDP ratios, liberalized investment regimes, and competitive
manufacturing ecosystems—have grown substantially faster (Dollar & Kraay, 2004; World Bank, 2024).

During the 1990s, the most active globalizers among developing countries (including China, India, Brazil, Mexico, the
Philippines, and Thailand) recorded an average per capita GDP growth rate of 3.1%, compared to less than 1% in less
globally integrated developing nations. In contrast, the advanced economies grew at an average per capita rate of 1.8%
during the same period (World Bank, 2002). This divergence in growth rates has only widened in recent years as global
supply chains have expanded and technology transfer has accelerated (UNIDO, 2024).

Since the 1990s, the composition of global manufacturing output has shifted dramatically, moving away from traditional
industrial powerhouses toward developing nations—particularly China, which has emerged as the world’s dominant
manufacturing hub. China’s rise is largely attributed to its low labor costs, robust infrastructure, streamlined logistics, and
access to raw materials, which attracted massive foreign investment into its export-led manufacturing sector (McKinsey &
Company, 2023; UNCTAD, 2023).

According to the latest data from UNIDO and the World Bank, China now accounts for approximately 28.9% of global
manufacturing value added, significantly ahead of all other nations. The United States contributes about 17.2%, while
Japan has declined to around 5.1% (World Bank, 2024; UNIDO, 2024). India, though not following the Chinese path of
low-cost mass manufacturing, has emerged as a global leader in technology services, pharmaceuticals, and high-skill
engineering, earning it the moniker of the “laboratory of the world.” India’s share of world manufacturing value added now
stands at approximately 2.8%, up from 1.5% in 2006. Meanwhile, Brazil holds about 1.8%, and Russia approximately
1.2% (UNIDO, 2024; WTO, 2023).

This shift underscores a broader trend: developing economies are no longer merely low-cost assembly zones, but are
playing an increasingly strategic role in value chains, innovation, and industrial diversification. While the industrialized
nations still dominate high-tech and capital-intensive production, the balance of global industrial power is clearly more
distributed than it was two decades ago (OECD, 2024; World Economic Forum, 2023).

3.1 Growth of Indian Manufacturing Exports (2010-2024)

From 2010 to 2024, Indian industrial exports show a consistent growing trend, with an exponential surge beginning around
2016. The implication is that India's capacity to export produced items to foreign markets has been greatly enhanced by
globalization as shown in the figure 5.
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Growth of Indian Manufacturing Exports (2010-2024)
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Figure 5: Growth of Indian Manufacturing from 2010-2024

3.2 Foreign Direct Investment (FDI) Inflow into Indian Manufacturing Sector

This graph (figure 6) shows a rapid increase in foreign direct investment (FDI) into India's manufacturing sector throughout
the given time frame. It implies that significant international investment has been drawn to India because of globalization,
which has prompted the country's manufacturing facilities to expand and modernize.

Foreign Direct Investment (FDI) Inflow into Indian
Manufacturing Sector (2010-2024)

100

60

FDI inflow (USD Billion)

20

0
2010-11 2012-13 201415 2016-17  2018-19  2020-21  2022-23
201112 201314 2015-16  2017-18  2019-20 2021-22  2023-24

Years (Financial Year)

Figure 6: FDI inflow in Indian Manufacturing from 2010-2024

The graph displays the amount of foreign direct investment (FDI) that India's manufacturing industry received between 2010
and 2024. The FDI inflow value is displayed on the y-axis in USD billion, while the years are displayed on the x-axis. There
seems to have been a significant variation in the FDI influx between 2010 and 2024. Before falling to about USD 20 billion
in 2016—17, it peaked at over USD 80 billion in 2014—15. Then, in 2018-19, FDI inflow increased once more to almost USD
60 billion.

3.3 Employment Trends in Indian Manufacturing (2010-2024)
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In figure 7, From 2010 to 2024, this graph demonstrates a steady increase in employment within the Indian manufacturing
sector. It suggests that in addition to promoting economic expansion, globalization has given the Indian labor force a plethora
of new employment options.

Employment Trends in Indian Manufacturing
(2010-2024)

Figure 7: Trends in Employment Indian Manufacturing from 2010-2024

The employment trend in Indian manufacturing from 2010 to 2023 is depicted in a line graph. The x-axis displays the years,
and the y-axis displays the number of employees in millions. From 2010 to 2018, there was a minor rise in employment;
however, in 2019 and 2020, there was a decline in employment. After that, employment levels seem to be rising in 2021,
2022, and 2023.

3.4 Technological Adoption in Indian Manufacturing (2010-2024)

This graph (Figure 8) shows how quickly modern technologies like automation, robotics, and the Internet of Things (IoT)
are being adopted by the Indian manufacturing sector. It implies that the incorporation of cutting-edge technologies has been
facilitated by globalization, increasing competitiveness and productivity.

Technological Adoption in Indian Manufacturing
(2010-2024)

— Basic Automation Advanced Autom —— 0T Adoption

Figure 8: Adoption of Technological in Indian Manufacturing from 2010-2024
The percentage of technology adoption in Indian manufacturing from 2010 to 2024 is displayed in the graph you supplied.

The fundamental automation percentage is shown by the blue line. By 2020, it will have increased from roughly 10% in 2010
to roughly 35%. The advanced automation % is shown by the green line. By 2020, it will have increased from roughly 5%
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in 2010 to roughly 20%. The adoption rate of IoT is shown by the red line. By 2020, it will have increased from roughly 1%
in 2010 to roughly 15%.

3.5 Contribution of Manufacturing to India's GDP (2010-2024)

This graph (Figure 9) exhibits a significant increase in the contribution of the manufacturing sector to India's GDP over the
specified period. It implies that globalization has played a pivotal role in driving economic growth by bolstering the
manufacturing industry.

Contribution of Manufacturing to India’s GDP
(2010.2024)

Figure 9: Contribution of Manufacturing to Indian GDP 2010-2024

The graph's line indicates that, between 2010 and 2020, the manufacturing sector's share of India's GDP varied somewhat,
from 15% to 18%. The contribution was approximately 15.5% in 2010. After that, it rose to about 17.5% in 2012 and stayed
there until 2018. In 2019 and 2020, the contribution decreased marginally, with a peak of approximately 16.5% in 2020.

4. DATA ANALYSIS: PANEL REGRESSION APPROACH
4.1 Introduction to Panel Data Methodology

To investigate the influence of globalization on the manufacturing sector performance across emerging economies, we
employed a panel data regression approach. Panel data combines both cross-sectional and time-series dimensions, allowing
for a more robust estimation of dynamic relationships and control for unobservable heterogeneity.

The dataset spans five countries—India, China, Brazil, Indonesia, and South Africa—from the year 1990 to 2024. The
dependent variable is **Manufacturing Value Added as a percentage of GDP**, a key indicator of the strength of a country’s
industrial sector. Independent variables include:

- **EDI Inflows (% of GDP)**: Indicator of foreign direct investment.

- *#*Exports and Imports (% of GDP)**: Indicators of trade openness.

- **Employment in Industry (%)**: Proxy for labor engagement in manufacturing.

- **Country Dummy Variables**: Included to approximate fixed effects and account for country-level heterogeneity.
4.2 Data Preprocessing

The dataset was carefully cleaned to ensure analytical accuracy:

- Missing values in R&D expenditure and employment were interpolated within each country group.

- Observations with missing values on core variables were excluded.

- Dummy variables were created for countries to control for unobserved fixed characteristics, with Brazil as the reference
group.
A total of **156 observations** were retained for model estimation after cleaning.

4.3 Model Specification

Given the unavailability of advanced panel modeling libraries in the current environment, we implemented a **pooled OLS
regression model with country dummy variables**, which serves as a close approximation to the Fixed Effects Model.
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The regression specification is as follows:
**MVA_it = Po + B1(FDI)_it + B2(Exports) it + Bs(Imports) it + Bs(Employment) it + Country Dummies + g _it**

Where:
- MVA it = Manufacturing Value Added (% of GDP) for country *i* at time *t*

- Country dummies include: China, India, Indonesia, and South Africa (Brazil is base)
4.4 Regression Results Summary

The regression model exhibited strong explanatory power:

- *¥*R-squared**: 0.799

- ** Adjusted R-squared**: 0.788

- **F-statistic**: 73.01 (p <0.001)

Table: Regression Results on Determinants of Manufacturing Value Added

Variable Coefficient P-Value Interpretation
FDI Inflows (% of | -0.515 0.007 Negative effect on
GDP) manufacturing GDP

share, possibly due to
repatriation of profits or
crowding-out

Exports (% of GDP) +0.612 0.0 Positive impact,
confirming exports as a
driver of manufacturing

strength
Imports (% of GDP) -0.627 0.0 Negative effect,
possibly due to
domestic industry
displacement
Employment in | +0.257 0.002 Positive  relationship,
Industry (%) indicating labor
intensity drives

manufacturing output

Table: Country Fixed Effects Relative to Brazil

Country (relative to | Coefficient P-Value Interpretation

Brazil)

China +12.07 <0.001 Very strong industrial
base

India +3.09 0.002 Moderate advantage

Indonesia +7.98 <0.001 Strong performer

South Africa +0.69 0.492 No significant
difference from Brazil

4.5 Interpretation and Implications

The results reveal a complex and nuanced relationship between globalization factors and manufacturing outcomes. While
**export-led integration** supports manufacturing growth, **FDI and imports** must be critically managed to avoid
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adverse displacement effects. Labor involvement plays a supportive role, suggesting the need for workforce-centric industrial
policy.

The strong country effects affirm that **national context matters significantly**. China and Indonesia benefit from
structurally sound industrial strategies. India shows promise, while South Africa and Brazil exhibit relatively weaker
manufacturing outcomes.

4.6 Limitations and Future Extensions

This model serves as an effective approximation using pooled OLS with fixed country effects. However, for robustness:
- Future studies should implement **true Fixed Effects (FE) or Random Effects (RE)** using ‘linearmodels’ or Stata.
- **Hausman Test** would help confirm model consistency and guide appropriate estimator selection.
- Incorporating additional variables such as R&D intensity, education index, and infrastructure may enhance model precision.

5. CONCLUSION

Globalization, while rooted in ancient exchanges and evolving over centuries, has become a defining force in shaping the
contemporary economic and industrial landscape of nations. For India, globalization has been a complex journey—
interwoven with opportunity, disruption, innovation, and resilience. The liberalization reforms initiated in 1991 set the stage
for India's economic reintegration with the world. Over the past 15 years, particularly from 2010 to 2025, India's GDP growth
averaging around 6.5% reflects this transformation. The infusion of foreign capital, export dynamism, and technological
modernization have catalyzed growth in various sectors, with manufacturing playing a pivotal role.

This study, combining historical analysis with empirical evidence through panel data regression across five major
emerging economies—India, China, Brazil, Indonesia, and South Africa—provides valuable insights into the interplay
between globalization indicators and manufacturing performance. The results reveal that exports and industrial
employment have had a statistically significant positive impact on manufacturing value added, affirming the merits of
trade openness and labor engagement in driving industrial output. Conversely, FDI inflows and imports exhibited negative
coefficients, suggesting risks of domestic displacement and profit repatriation when globalization is not strategically
managed.

India’s performance, as derived from fixed country effects, demonstrated a moderate industrial advantage (+3.09 relative
to Brazil), indicating potential yet to be fully realized. China and Indonesia, by contrast, showed substantially higher
coefficients, reflecting the efficacy of their manufacturing policies and institutional support. Moreover, India’s share in global
manufacturing output has risen modestly to 2.8% in 2025, reflecting a steady, if cautious, integration into global value
chains.

The study further revealed trends in rising manufacturing exports, increasing FDI inflows, growing employment
opportunities, and accelerating technological adoption—all contributing to an expanding contribution of manufacturing to
India’s GDP. Yet, the sustainability of this growth depends on India’s ability to address internal inefficiencies, manage
external vulnerabilities, and foster skill-based competitiveness.

Looking ahead, India must adopt a two-pronged strategy: first, to collaborate with other developing nations in reshaping
the rules of global trade and investment to be more inclusive and equitable; and second, to focus inward on maximizing its
latent strengths—chiefly human capital, institutional efficiency, and innovation ecosystems. Efficient use of limited natural
resources, policy coherence, and industrial decentralization will be crucial in navigating the globalized terrain.

In conclusion, globalization is neither an inevitable blessing nor an irreversible curse. It is a dynamic process that requires
strategic navigation. India, with its demographic dividend, technological capacity, and geopolitical relevance, stands at the
threshold of converting globalization into a vehicle for inclusive and sustainable industrial growth. The path forward must
be marked by prudent policy, institutional reform, and knowledge-driven competitiveness—ensuring that India does not
merely participate in globalization but leads its next chapter with purpose and resilience
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