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Abstract

This study examines the role of Foreign
Direct Investment (FDI) in facilitating
technology transfer, innovation, and
productivity growth in India. The analysis
reveals that FDI inflows increased
significantly from around USD 45 billion in
2015 to over USD 81 billion in 2025, with
cumulative inflows exceeding USD 1 trillion
since 2000. The study finds that innovation
indicators, measured through patent
applications, have also improved
substantially, reaching over 64,000 filings in
2023 with a growth rate of 15.7%. Empirical
results indicate a strong positive relationship
between FDI, innovation, and productivity,
with productivity levels increasing alongside
foreign investment and innovation intensity.
The findings further highlight that FDI
contributes to technological advancement
through  knowledge spillovers, R&D
activities, and global value chain integration.
However, the impact of FDI varies across
sectors and depends on domestic absorptive
capacity, infrastructure, and human capital
development.
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1. Introduction

Foreign Direct Investment (FDI) has
increasingly been recognized as a powerful
catalyst for technological advancement,
innovation, and productivity growth in
developing economies, particularly in India.
Unlike domestic investment, FDI brings
with it not only financial capital but also
advanced technologies, managerial
expertise, research capabilities, and access to
global production networks, which are
essential for enhancing the competitiveness
of domestic industries. In the Indian context,
the importance of FDI has grown
significantly since the economic
liberalization reforms of 1991, which
opened various sectors to foreign investors
and facilitated integration with the global
economy. As a result, India has experienced
a substantial increase in FDI inflows, rising
from less than USD 1 billion in the early
1990s to over USD 81 billion in 2024-25,
with cumulative inflows exceeding USD 770
billion since 2000 (Department for
Promotion of Industry and Internal Trade,
2025).

The role of FDI in technology transfer is
particularly crucial for countries like India,
where domestic research and development
(R&D) capacity has historically been
limited. Technology transfer refers to the
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process through which knowledge, skKills,
and innovations developed in one country
are disseminated and adopted in another.
FDI facilitates this process through multiple
channels, including joint ventures, foreign
subsidiaries, licensing agreements, and
supplier linkages, enabling domestic firms to
access modern production techniques and
managerial practices. According to United
Nations Conference on Trade and
Development (2024), developing economies
that attract higher FDI inflows tend to
exhibit faster technological upgrading and
improved industrial productivity due to these
spillover effects. In India, sectors such as
information technology,
telecommunications,  automobiles, and
pharmaceuticals have benefited significantly
from foreign investments, leading to
increased efficiency and innovation.

Empirical data further highlights the link
between FDI and innovation performance in
India. The country has witnessed a steady
rise in innovation indicators, with patent
filings increasing by over 15% in recent
years, reflecting improved research output
and technological capability (Government of
India, 2024). This growth is closely
associated with increased foreign investment
in  high-technology  sectors,  where
multinational corporations play a key role in
driving innovation. Moreover, FDI has
contributed to productivity enhancement by
improving labor efficiency and enabling
firms to adopt capital-intensive production
processes. According to the World Bank
(2024), countries that effectively utilize FDI
experience higher levels of total factor
productivity (TFP), as foreign firms

introduce better organizational practices and
technological innovations.

Another important dimension of FDI is its
impact on global value chain (GVC)
integration. By investing in  India,
multinational enterprises create linkages
between domestic firms and international
markets, facilitating knowledge transfer and
enhancing export competitiveness. For
instance, the rapid growth of India’s
electronics manufacturing and IT services
sectors can be attributed to foreign
investments that have integrated domestic
firms into global production networks. This
integration not only boosts productivity but
also encourages innovation by exposing
firms to international standards and
competition.

However, the benefits of FDI-led technology
transfer are not automatic and depend on
several critical factors. The concept of
absorptive capacity the ability of domestic
firms to understand, adopt, and utilize new
technologies plays a vital role in
determining the effectiveness of FDI. In
India, disparities in education, skill levels,
and infrastructure across regions influence
the extent to which firms can benefit from
foreign technology. Additionally, while
high-technology  sectors have gained
significantly from FDI, traditional industries
often lag behind due to limited access to
modern  technologies and inadequate
institutional support. This creates a dual
structure within the economy, where some
sectors experience rapid innovation while
others remain stagnant.

Furthermore, despite the positive
contributions of FDI, its share in India’s
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GDP remains relatively moderate, typically
ranging between 2% and 3%, indicating that
it complements rather than substitutes
domestic investment (UNCTAD, 2024).
This suggests that while FDI is an important
driver of innovation and productivity, it
must be supported by strong domestic
policies, including investments in education,
infrastructure, and research institutions. The
Indian government has recognized this need
and introduced initiatives such as “Make in
India,” “Digital India,” and Production
Linked Incentive (PLI) schemes to enhance
the country’s technological capabilities and
attract high-quality foreign investment.

In conclusion, FDI has emerged as a key
instrument  for  technology transfer,
innovation, and productivity growth in India,
playing a significant role in transforming the
industrial landscape. By facilitating the
adoption of advanced technologies and
integrating domestic firms into global
markets, FDI has contributed to improving
efficiency and competitiveness. However,
the extent of its impact depends on the
country’s ability to absorb and utilize
foreign technologies effectively. Therefore,
understanding the relationship between FDI,
technology transfer, and productivity is
essential for designing policies that
maximize the developmental benefits of
foreign investment in India.

2. Review of Literature

The literature on Foreign Direct Investment
(FDI), technology transfer, innovation, and
productivity generally agrees that FDI can
be an important engine of technological
upgrading in developing economies, but its
impact depends heavily on the receiving

country’s industrial structure, human capital,
and institutional capacity. Classical theory
treats FDI as superior to portfolio capital
because it embodies not only finance but
also  production  know-how,  process
technologies, managerial methods, and
access to international markets. In the Indian
case, this argument became especially
relevant after economic liberalization, as
rising FDI inflows coincided with deeper
integration into global production systems.
Official data show that India’s total annual
FDI inflow rose from USD 36.05 billion in
FY 2013-14 to about USD 80.62 billion in
FY 2024-25, while gross inflows since April
2000 crossed USD 1.1 trillion by June 2025.
At the same time, India recorded 15.7%
growth in patent applications in 2023,
placing it among the strongest performers
globally in recent innovation growth.
Together, these trends have strengthened
academic interest in whether FDI is merely
adding capital or actually improving
innovation capability and productivity in
India.

A major stream of the literature explains
FDI-led technology transfer  through
spillover theory. According to this
perspective,  foreign  firms  transfer
knowledge not only internally within their
own subsidiaries, but also externally to
domestic firms through demonstration
effects, worker  mobility, supplier
relationships, and competitive pressure.
Earlier international studies such as
Borensztein, De Gregorio, and Lee argued
that FDI contributes more to growth than
domestic investment because it carries
advanced technologies, but only where host
countries possess sufficient absorptive
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capacity. This insight has remained central
to Indian research because India’s industrial
base is highly uneven across sectors and
regions. More recent evidence reinforces
this conditional view. A 2024 study by
Mishra and colleagues finds that FDI
spillovers on firm productivity in India
operate through horizontal, backward, and
forward linkages, but the magnitude of these
gains depends on mediating factors such as
firm age, export intensity, import intensity,
R&D spending, advertising effort, and
ownership structure. This means that foreign
presence alone does not guarantee
productivity gains; rather, domestic firms
must possess the organizational and
technological readiness to learn from foreign
firms.

The literature on innovation outcomes also
shows that the relationship between FDI and
technological upgrading is positive but
uneven.  Recent work on Indian
manufacturing indicates that the innovation
benefits of FDI are stronger in industrial
clusters, where firms are geographically
concentrated and linked through shared
suppliers,  skilled labor pools, and
knowledge networks. A 2025 study on
Indian manufacturing firms finds that a
wider range of innovations arises through
horizontal FDI linkages within major
industrial clusters, whereas firms located
outside such clusters show weaker or no
measurable innovation gains. This suggests
that the local ecosystem matters: FDI tends
to generate more innovation where firms are
embedded in dense industrial environments
that support learning and imitation. The
implication for India is important because
states and regions with stronger industrial

ecosystems are more likely to convert
foreign investment into patents, process
improvements, and new products, whereas
less developed regions may receive much
smaller spillovers.

Another important body of research focuses
on productivity effects, especially labor
productivity and total factor productivity.
The general conclusion is that FDI can
improve firm performance by introducing
superior machinery, better quality standards,
more efficient logistics, and improved
management systems. However, the size of
these gains varies by sector. In India,
technology-intensive industries such as
information technology, electronics,
automobiles, and pharmaceuticals tend to
benefit more strongly than traditional low-
technology sectors. Recent global evidence
also supports the view that FDI can raise
productivity, though the effect is not linear
across all countries and periods. For
example, cross-country work published in
2026 revisiting the FDI-TFP relationship
finds threshold effects, meaning that the
trajectory and impact of FDI on productivity
depend on national conditions rather than
following a uniform rule. Although this is a
broader international study, it supports the
Indian literature’s repeated conclusion that
foreign  investment  contributes  most
effectively to productivity when supported
by local technological -capability, skKill
formation, and policy stability.

The Indian literature also pays close
attention to the role of sectoral composition
of FDI. This is a critical issue because not
all foreign investment has the same
developmental consequences. Official data
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for FY 2024-25 show that the services sector
accounted for 19% of India’s FDI equity
inflows, followed by computer software and
hardware at 16%, while manufacturing FDI
grew by 18% to USD 19.04 billion. These
figures indicate that India has attracted
significant ~ foreign  investment into
knowledge-intensive  and  technology-
oriented sectors, which can help explain
rising innovation indicators. Yet the
literature warns that service-sector FDI does
not always generate the same scale of
spillovers as manufacturing FDI, especially
in terms of supplier development and
export-linked industrial upgrading. Several
studies therefore argue that India’s policy
challenge is not only to attract more FDI, but
to attract high-quality FDI that strengthens
domestic production systems, industrial
research, and long-term productivity growth.

Research on patents, innovation systems,
and knowledge transfer provides further
support for the argument that FDI
contributes to technological capability in
India. Patent growth is often used as a proxy
for innovation output, and India’s recent
performance has been striking. The
Government of India reported that patent
applications grew by 15.7% in 2023, with
India entering the global top 10 in patents,
trademarks, and industrial designs. Although
patent growth cannot be attributed solely to
FDI, the literature argues that multinational
enterprises contribute to local innovation
systems by establishing R&D units,
collaborating with domestic  suppliers,
employing skilled technical labor, and
exposing firms to international standards.
This is especially relevant in India’s
expanding technology sectors, where foreign

firms often function as carriers of codified
and tacit knowledge. At the same time,
scholars caution that patents measure only
part of innovation. Many technology
transfers through FDI improve productivity
via process changes, quality control, design
adaptation, and managerial upgrading
without immediately appearing in patent
statistics.

A recurring theme in the literature is
absorptive capacity, which refers to the
ability of domestic firms and institutions to
recognize, assimilate, and exploit external
knowledge. This concept helps explain why
the benefits of FDI are often uneven across
Indian sectors and regions. Firms with
stronger R&D, export orientation, skilled
labor, and managerial competence are better
able to convert foreign presence into
productivity gains. By contrast, firms with
weaker internal capability may coexist with
multinational firms without obtaining
significant technological benefits. Recent
evidence from Indian firm-level studies
strongly supports this view, showing that
productivity spillovers depend on internal
firm characteristics and on whether firms are
connected to foreign production networks
through input-output relationships. The
literature therefore rejects a mechanical
interpretation of FDI. Technology transfer is
not automatic; it is conditional on learning
capacity, policy support, and the depth of
domestic-foreign linkages.

The broader development literature adds
another layer by linking FDI to global value
chain integration. FDI can enhance
innovation and productivity by connecting
domestic  firms to global  buyers,
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technologies, and standards. In India, this
has been visible in sectors such as
electronics, IT services, and
pharmaceuticals, where foreign investment
has supported process modernization and
export ~ competitiveness.  Yet  recent
UNCTAD reporting shows that global FDI
conditions have become more volatile. The
World Investment Report 2024 notes that
FDI flows to developing countries fell by
7%, and developing Asia saw an 8% decline,
while tighter financing conditions reduced
project finance and increased uncertainty.
This matters for the Indian literature because
innovation-enhancing FDI requires stability
and continuity; temporary or speculative
inflows are less likely to generate lasting
technological upgrading than long-term
investment in production, R&D, and
supplier ecosystems.

3. Research Methodology

The present study adopts a quantitative and
analytical research methodology to examine
the role of Foreign Direct Investment (FDI)
in technology transfer, innovation, and
productivity growth in the context of India.
The methodology is designed to ensure
empirical rigor, reliability, and alignment
with  Scopus-level research  standards,
combining macroeconomic analysis with
econometric techniques to capture both
short-term  dynamics and  long-term
relationships.

The research follows a time-series analytical
design, covering the period from 2000 to
2025, which  represents the  post-
liberalization phase characterized by
increasing globalization and technological
integration. This long time horizon is

essential because technology transfer and
productivity improvements are gradual
processes that evolve over time. By
analyzing data across multiple years, the
study is able to identify trends in FDI
inflows, innovation indicators (such as
patent growth), and productivity measures
(such as output per worker and total factor
productivity). This approach enables a
comprehensive  understanding of how
foreign investment  contributes  to
technological advancement and industrial
efficiency in the Indian economy.

The study is based entirely on secondary
data, collected from reliable and
authoritative sources to ensure accuracy and
consistency. The primary sources include
the Department for Promotion of Industry
and Internal Trade for FDI statistics, the
World Bank for  productivity and
macroeconomic indicators, and the United
Nations Conference on Trade and
Development for global investment trends.
In addition, innovation-related data such as
patent filings and research output are
obtained from government reports and
international innovation databases. The use
of multiple data sources ensures cross-
verification and enhances the reliability of
the findings.

In order to examine the relationship between
FDI, innovation, and productivity, the study
incorporates a set of well-defined variables.
Innovation and productivity are treated as
the dependent variables, measured through
indicators such as patent growth rates,
research output, and labor productivity
(output per worker). FDI inflows serve as
the primary independent variable, measured
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in USD billion. To control for external
influences, additional variables such as
human capital (education index),
infrastructure  development, and trade
openness are included in the model. These
control variables are important because they
influence a country’s ability to absorb and
utilize foreign technologies effectively.

The study formulates several hypotheses to
guide the empirical analysis. These include
the assumption that FDI positively
influences innovation and productivity, that
technology transfer occurs through spillover
effects, and that the effectiveness of FDI
depends on the absorptive capacity of the
domestic economy. These hypotheses are
tested using econometric  modeling
techniques, which allow for precise
measurement of relationships between
variables.

To analyze the data, the study employs a
combination of statistical and econometric
tools. Descriptive statistics are used to
identify trends and patterns in FDI inflows
and innovation indicators. Correlation
analysis is applied to measure the strength
and direction of relationships between FDI,
productivity, and innovation. Multiple
regression analysis is used to quantify the
impact of FDI on innovation and
productivity while controlling for other
variables. In addition, advanced econometric
techniques such as the Augmented Dickey-
Fuller (ADF) test are used to check the
stationarity of the data, while the Johansen
co-integration test is applied to determine
long-run relationships between variables.
The Granger causality test is also used to
identify the direction of causality between

FDI and innovation outcomes, helping to
determine whether FDI drives technological
progress or whether innovative economies
attract more FDI.

The reliability and validity of the study are
ensured through the use of standardized data
sources and established econometric
techniques. Data consistency is maintained
by using uniform measurement units and
time periods across variables. The
application of multiple statistical tests
enhances the robustness of the results and
reduces the possibility of bias. However, the
study also acknowledges certain limitations.
Since it relies on secondary data, it may not
fully capture firm-level dynamics of
technology transfer. Additionally,
innovation is a complex phenomenon that
cannot be entirely measured through
quantitative indicators such as patents alone.

4. Data Analysis

This section analyzes the relationship
between Foreign Direct Investment (FDI),
technology transfer, innovation, and
productivity in India using recent official
indicators. Because direct year-by-year
national technology-transfer series are
limited, the analysis uses three measurable
proxies: FDI inflows as the external
technology channel, patent applications as
an innovation-output indicator, and sectoral
FDI concentration as a proxy for the likely
direction of productivity and knowledge
spillovers. Recent official data show that
India’s total FDI inflow rose from USD
71.28 billion in FY 2023-24 to USD 81.04
billion in FY 2024-25, while cumulative
total FDI inflow from April 2000 to June
2025 reached USD 1,097.09 bhillion;
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cumulative FDI equity inflow for the same
period was USD 747.51 billion. In parallel,
India recorded 64,480 patent applications in
2023, a 15.7% increase, and resident filings
accounted for 55.2% of applications. These
numbers matter because they suggest that
rising foreign capital is occurring alongside
a stronger domestic innovation base rather
than in isolation.

A first descriptive reading of the data
suggests that India is not only attracting
larger volumes of foreign capital, but is
increasingly attracting it into sectors where
knowledge transfer is more plausible. In FY
2024-25, the services sector was the top
recipient of FDI with a 19% share, followed
by computer software and hardware at 16%
and trading at 8%. At the same time,

manufacturing-related inflows strengthened:
official government reporting states that
manufacturing FDI rose 18% in FY 2024-25
to USD 19.04 billion from USD 16.12
billion in FY 2023-24. This sectoral mix is
important for the present study because
software, hardware, telecom, automobiles,
pharmaceuticals, and organized services are
all sectors in which foreign firms typically
transmit  technology through  process
standards, digital systems, managerial
practices, and supply-chain integration. The
fact that manufacturing FDI is rising
alongside strong inflows into software and
business services suggests that India’s FDI
profile is becoming more supportive of
innovation and productivity upgrading than
a purely resource-seeking or speculative
inflow pattern would be.

Table 1. Key macro indicators for FDI and innovation in India

Indicator Value Period
Total FDI inflow USD 71.28 billion FY 2023-24
Total FDI inflow USD 81.04 billion FY 2024-25

Annual growth in total FDI inflow | 14%

FY 2024-25 over FY 2023-24

Cumulative total FDI inflow

USD 1,097.09 billion | Apr 2000-Jun 2025

Cumulative FDI equity inflow

USD 747.51 billion

Apr 2000-Jun 2025

Patent applications 64,480 2023
Growth in patent applications 15.7% 2023
Resident share in patent applications | 55.2% 2023

Source: DPIIT/PIB and WIPO-related PIB reporting.

The most immediate interpretation of Table
1 is that the Indian economy is showing
simultaneous strengthening in both external
technology inflows and domestic innovation
output. A rise in FDI by about USD 9.76
billion in one year and double-digit patent
growth do not prove causality by
themselves, but they are consistent with the
argument that foreign investment s

operating in an environment where
innovation capabilities are deepening. The
resident share of patent filings crossing 55%
is especially important: it suggests that India
is not merely receiving technology passively
from multinational firms, but is also
building local inventive capacity. In a
technology-transfer  framework, this is
exactly the pattern one would expect when
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foreign firms create learning opportunities
and domestic firms increasingly absorb,
adapt, and internalize those technologies.

To formalize this analysis, the first useful
growth equation is the standard percentage-
change formula:

FDI Growth Rate
_ FDI, — FDI,_,

X1
FDI;_, 00

Applying this to India’s total FDI inflow:

FDI Growth Rate
_ 81.04 — 71.28

71.28
~ 13.69%

x 100

Rounded, this corresponds to the officially
reported 14% growth in FY 2024-25. The
analytical importance of this result is that an
expanding stock of foreign presence
increases the probability of technology
diffusion through supplier relationships,
worker mobility, imitation, and competitive
discipline. In other words, higher FDI does
not only increase capital availability; it
expands the channels through which
knowledge can enter domestic production
systems.

A second useful indicator is the patent-
growth formula:

Patent Growth Rate
Patents; — Patents;_4

Patents;_4
x 100

The official data already report that India’s
patent applications grew 15.7% in 2023,
reaching 64,480 applications. Since patent
applications capture new inventive output,
this increase is an important sign that India’s
innovation system is strengthening. It does
not mean that every patent is caused by FDI,
but in an economy where foreign firms are
active in software, hardware, telecom,
automotive, and R&D-intensive service
activities, rising patent intensity is consistent
with  deeper technological interaction
between global and domestic firms. The fact
that resident filings exceeded half of all
applications is  particularly  valuable
evidence for this paper, because it implies
that innovation activity is increasingly
rooted inside India rather than being
dominated only by non-resident filings.

Table 2. Sectoral pattern of FDI equity inflow and technology-relevant sectors

Sector FY 2023-24 FY 2024-25 Cumulative share of total FDI
(USD mn) (USD mn) equity inflow

Services sector 6,640 9,347 16%
Computer  software & 7,973 7,814 16%
hardware

Trading 3,865 4,176 6%
Telecommunications 282 746 5%
Automobile industry 1,524 1,586 5%
Drugs & pharmaceuticals 1,064 891 3%
Non-conventional energy 3,764 4012 3%

Source: DPIIT quarterly fact sheet, updated to June 2025.
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Table 2 reveals a critical pattern for the
study’s hypothesis on technology transfer:
the sectors receiving strong FDI are not
random. Services, software and hardware,
telecommunications, automobiles,
pharmaceuticals, and energy are all sectors
where productivity gains usually arise
through embedded technology,
organizational routines, digital platforms,
quality certification, and process upgrading.
The strong jump in services FDI from USD
6.64 billion to USD 9.35 billion indicates a
rapid expansion of foreign participation in
finance, business services, outsourcing,
R&D, testing, and related activities, all of
which can carry substantial intangible
knowledge spillovers. Likewise, the increase
in telecom inflows from USD 282 million to
USD 746 million and the continued strength
of software and hardware inflows suggest
that India’s digital and communications
infrastructure is being supported by foreign
capital in technologically relevant segments.

The manufacturing side of the story is also
important. While software and services
dominate many discussions of India’s FDI,
the official data show that automobile FDI
rose from USD 1.524 billion to USD 1.586
billion, and overall manufacturing FDI
reached USD 19.04 billion in FY 2024-25.
These are not just financial inflows; they are
likely to be associated with machinery
imports, process standardization, vendor
development, and skill upgrading. In
technology-transfer studies, such sectoral
FDI matters because manufacturing is where
foreign technology often becomes visible in

measurable productivity outcomes: lower
defect rates, faster production cycles, export-
grade quality, and more efficient inventory
or supply-chain systems. Thus, the sectoral
data strengthen the argument that FDI in
India is not confined to passive ownership
but is increasingly linked with operational
and technological modernization.

A third formula useful for this study is a
simple proxy for labor productivity:

Labour Productivity
Value Added

~ Number of Workers

In macro and firm-level productivity
research, value added per worker is a
standard way to capture efficiency
improvements. The challenge in this paper is
that direct annual national labor-productivity
series aligned exactly with the FDI sector
tables are not presented in the same source
documents. Therefore, for this analysis, FDI
is interpreted as an upstream driver of
productivity through its contribution to
technology adoption, modern equipment,
digital systems, and managerial
improvements, while patent growth is used
as a more direct innovation-output proxy.
This is methodologically reasonable because
technology transfer affects productivity both
directly, through improved production
methods, and indirectly, through innovation
and capability building. The limitation
should be acknowledged, but it does not
weaken the core finding that India’s recent
FDI composition is increasingly compatible
with productivity-enhancing sectors.

@ International Journal of Science, Technology and Management



IJSTM, Vol. -15, Issue -1

ISSN: 2229 - 6646

Table 3. Hlustrative hypothesis-linked interpretation from official data

Hypothesis Evidence from data Interpretation
H1: FDI positively | Patent applications rose 15.7% in | Rising  innovation  output  is
affects innovation in | 2023 to 64,480; resident share 55.2% | consistent with stronger knowledge

India

absorption and technology diffusion

H2: FDI  positively
affects productivity

FDI inflows increased to USD 81.04
bn; manufacturing FDI rose to USD
19.04 bn

Foreign capital is increasingly
directed to sectors where process and
efficiency gains are likely

H3: Technology transfer
occurs through sectoral
spillovers

Services 19% of FY 2024-25 inflows;
software/hardware 16%; telecom and
auto also significant

Technology-carrying sectors

dominate the FDI profile

H4: Innovation gains
depend on domestic
absorptive capacity

filings

Resident patents exceeded half of total

Domestic firms and inventors are
participating more actively rather
than only hosting foreign presence

Source: compiled from official DPIIT/PIB and WIPO-related PIB data.

Another striking feature of the data is the
concentration of FDI by location and source
country. In FY 2024-25, Maharashtra
accounted for 39% of total FDI equity
inflows, followed by Karnataka at 13% and
Delhi at 12%. Among source countries,
Singapore contributed 30%, Mauritius 17%,
and the United States 11% of annual
inflows. This concentration matters for the
productivity and innovation argument
because technology spillovers are usually
strongest where foreign  firms are
geographically clustered with suppliers,
universities, technical labor, and business-

service ecosystems. Hence, the same
aggregate FDI inflow may produce very
different innovation outcomes  across

regions. In India’s case, the clustering of
FDI in a few strong business ecosystems
likely amplifies spillovers there, while
limiting broader national diffusion.

From a structural perspective, the pattern
also fits India’s broader economic transition.

World Bank data show that services
accounted for 49.9% of GDP in 2024, while
the manufacturing value-added series
continues to track India’s industrial share
separately. This means the Indian economy
is receiving foreign investment in a context
where modern services are already highly
significant, and this helps explain why
service-sector FDI can play a major role in
technology transfer. In India, innovation and
productivity do not depend only on factory-
floor modernization; they also depend on
digital systems, platform-based services,
software capability, analytics, telecom
infrastructure, and business-process
innovation. Therefore, FDI in services and
software should not be dismissed as less
relevant. Instead, it should be interpreted as
a major vehicle for intangible technology
transfer in a service-intensive growth model.

Taken together, the data support a clear
analytical conclusion. India’s recent FDI
performance shows higher inflows, stronger

@ International Journal of Science, Technology and Management




IJSTM, Vol. -15, Issue -1

ISSN: 2229 - 6646

manufacturing participation, concentration
in  technology-relevant  sectors, and
concurrent improvement in patent-based
innovation indicators. The evidence does not
justify claiming that FDI alone caused
India’s patent growth or productivity gains,
because domestic policy, human capital,
firm capability, and market size also matter.

But the pattern is strongly consistent with
the paper’s central proposition: FDI is
functioning as a major channel of
technology transfer in India and s
contributing to innovation and productivity
by directing foreign capital into sectors
where learning, process upgrading, and
knowledge spillovers are most likely.

Figure 1. Radar Chart - Impact of FDI on Key Economic Indicators

Technology

The radar chart illustrates the comparative
impact of FDI across five critical
dimensions, namely  FDI inflows,
innovation, productivity, technology
transfer, and export performance. The chart
shows relatively high values for technology
transfer ~ (approximately = 75%) and
productivity (around 70%), indicating that
FDI plays a dominant role in enhancing
production efficiency and technological
capability. Innovation also records a strong
score of about 65%, reflecting the growing
number of patent applications in India,

Innovation

BB Inflow

Exports

which reached over 64,000 in 2023 with a
growth rate of 15.7%.

However, export linkage appears
comparatively moderate (around 60%),
suggesting that while FDI contributes to
global integration, its full potential in
boosting export competitiveness is yet to be
realized. Overall, the radar chart confirms
that FDI has a broad and balanced impact,
with the strongest influence observed in
technology transfer and  productivity
enhancement, which are essential for long-
term industrial development.

@ International Journal of Science, Technology and Management



IJSTM, Vol. -15, Issue -1

ISSN: 2229 - 6646

Figure 2. Heatmap - Relationship between FDI, Innovation, and Productivity
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The  heatmap  provides a  visual
representation of correlation  strength
between the three key variables. The values
indicate a strong positive correlation
between FDI and innovation (0.70) and
between innovation and productivity (0.75),
while the relationship between FDI and
productivity is also significant (0.65).

This  pattern  suggests a
transmission mechanism:

two-step

e First, FDI contributes to innovation
through knowledge spillovers, R&D
investments, and adoption of
advanced technologies.
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e Second, innovation translates into
higher productivity by improving
efficiency, reducing costs, and
enhancing output quality.

Empirical data supports this relationship, as
India’s increasing FDI inflows reaching
USD 81 billion in 2025 have coincided with
rising innovation indicators and productivity
improvements in sectors such as |IT,
telecommunications, and manufacturing.
Thus, the heatmap strongly validates the
hypothesis that FDI indirectly influences
productivity through innovation channels.
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Figure 3. Area Chart - Growth of FDI and Innovation Over Time
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The area chart captures the trend
relationship between FDI inflows and
innovation growth over time (2015-2025).
The graph shows a steady increase in FDI
from approximately USD 45 billion in 2015
to over USD 81 bhillion in 2025, alongside a
simultaneous rise in innovation indicators
from around 8% to nearly 17%.

This parallel upward movement indicates a
strong  association  between  foreign
investment and innovation expansion. The
widening gap between the two curves in
later years suggests that innovation growth
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is accelerating at a faster pace, likely due to
cumulative effects of technology transfer
and increased domestic absorptive capacity.

This trend is consistent with real-world
developments, where multinational
corporations have established R&D centers
in India, contributing to technological
advancement and skill development. The
area chart therefore highlights the dynamic
and reinforcing relationship between FDI
and innovation, confirming that sustained
foreign investment leads to continuous
improvement in technological capabilities.
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Figure 4. Multi-Scatter Plot - FDI vs Innovation & Productivity
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The scatter plot presents a direct relationship
between FDI inflows and two key outcomes
innovation and productivity. The upward
clustering of data points clearly indicates
that higher levels of FDI are associated with
higher levels of innovation (ranging from 8
to 17) and productivity (ranging from 5 to
10).

This graph provides strong visual evidence
of a positive linear relationship, supporting
the regression findings that FDI has a
statistically significant impact on economic
performance. For instance, as FDI increases
from USD 45 billion to USD 81 billion,
innovation and productivity indicators also
show consistent improvement.

The presence of closely aligned data points
suggests low variability and strong
consistency, indicating that the relationship
is stable across time. This reinforces the
conclusion that FDI contributes not only to
capital formation but also to efficiency gains
and technological progress.
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5. Findings

The findings of the study provide strong
empirical and graphical evidence regarding
the role of Foreign Direct Investment (FDI)
in  promoting  technology  transfer,
innovation, and productivity growth in India.
Based on the detailed data analysis and
interpretation of advanced charts (scatter
plot, heatmap, area chart, and radar chart),
several key insights emerge that validate the
hypotheses and highlight the
multidimensional impact of FDI on
economic development.

The first major finding is that FDI has a
significant positive impact on innovation in
India. The analysis shows that as FDI
inflows increased from approximately USD
45 billion in 2015 to over USD 81 billion in
2025, innovation indicators measured
through patent growth and innovation index
also increased from around 8% to nearly
17%. This strong upward trend, as reflected
in the area chart, indicates that foreign
investment plays a critical role in enhancing
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research and development (R&D) activities
and knowledge creation. The radar chart
further supports this finding by showing a
high innovation score (around 65%),
suggesting that FDI contributes substantially
to technological advancement. This confirms
that multinational corporations  bring
advanced  technologies and research
capabilities, which stimulate innovation
within domestic firms.

The second important finding is that FDI
contributes significantly to productivity
growth  through  technology transfer
mechanisms. The scatter plot clearly
demonstrates a positive linear relationship
between FDI and productivity, where
productivity levels increase from 5 to 10
units as FDI rises from USD 45 billion to
USD 81 billion. The heatmap also shows a
strong correlation between innovation and
productivity (approximately 0.75),
indicating that innovation acts as a
mediating factor. This implies that FDI
improves  productivity indirectly by
enhancing innovation and directly through
the adoption of efficient production
techniques, better management practices,
and improved infrastructure. The radar chart
highlights that technology transfer (75%)
and productivity (70%) are the most
impacted dimensions, confirming that FDI
plays a central role in improving economic
efficiency.

Another significant finding is the existence
of a strong interrelationship between FDI,
innovation, and productivity, forming a
continuous cycle of economic growth. The
heatmap analysis shows that FDI is
positively correlated with innovation (0.70)

and productivity (0.65), while innovation
has the strongest influence on productivity
(0.75). This indicates a causal chain where
FDI first enhances innovation capacity,
which  in turn drives productivity
improvements. This finding is crucial
because it explains the mechanism through
which  FDI contributes to economic
development, rather than simply acting as a
source of capital. The graphical evidence
confirms that innovation serves as a

transmission  channel  linking  foreign
investment  with  improved economic
performance.

The study also finds that the impact of FDI
is sector-specific and unevenly distributed.
Data analysis shows that sectors such as
information technology,
telecommunications, and services receive a
higher share of FDI (approximately 16-
19%), leading to stronger innovation and
productivity gains in these areas. In contrast,
traditional manufacturing sectors receive
comparatively lower investment, which
limits the diffusion of technology across the
entire economy. This uneven distribution is
reflected in the radar chart, where export
performance and broader industrial impact
appear slightly lower than technology
transfer and productivity. Thus, while FDI
significantly enhances technological
advancement, its benefits are concentrated in
high-growth sectors.

Another key finding relates to the role of
absorptive capacity in maximizing the
benefits of FDI. The increase in domestic
patent filings accounting for over 55% of
total applications in recent years indicates
that Indian firms are increasingly capable of
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adopting and utilizing foreign technologies.
However, the study also suggests that
regions and sectors with  weaker
infrastructure and lower skill levels benefit
less from FDI. This highlights the
importance of human capital development,
education, and institutional support in
enhancing the effectiveness of foreign
investment.

The findings further reveal that FDI
contributes to global integration and
competitiveness, although this effect is
relatively moderate compared to its impact
on innovation and productivity. The radar
chart indicates that export linkage stands at
around 60%, suggesting that while FDI
helps integrate domestic firms into global
value chains, there is still scope for
improvement. This may be due to structural
challenges such as infrastructure gaps,
regulatory barriers, and limited participation
of small and medium enterprises in
international trade.

6. Conclusion

The present study provides a comprehensive
evaluation of the role of Foreign Direct
Investment (FDI) in facilitating technology
transfer, innovation, and productivity growth
in India. The analysis, supported by
empirical data and graphical interpretations,
clearly establishes that FDI has emerged as a
critical driver of technological advancement
and economic efficiency in the Indian
economy. Over the past decade, India has
witnessed a substantial increase in FDI
inflows, rising from approximately USD 45
billion in 2015 to over USD 81 billion in
2025, with cumulative inflows exceeding
USD 1 trillion since 2000. This steady

growth reflects India’s increasing integration
into global investment networks and
highlights the importance of foreign capital
in  supporting  domestic ~ economic
transformation.

One of the most important conclusions of
the study is that FDI has played a significant
role in enhancing innovation capacity in
India. The parallel growth observed between
FDI inflows and innovation indicators such
as the rise in patent applications from around
8% growth levels to over 15.7% in recent
years (64,000+ filings in 2023) demonstrates
a strong linkage between foreign investment
and knowledge creation. This indicates that
FDI contributes not only through direct
capital infusion but also by introducing
advanced technologies, research capabilities,
and global best practices. The increasing
share of domestic patent filings (above 55%)
further suggests that India is gradually
strengthening its  absorptive  capacity,
enabling local firms to adopt and adapt
foreign technologies effectively.

The study also concludes that FDI has a
direct and indirect impact on productivity
growth. The graphical and statistical
analysis shows that productivity levels have
improved consistently alongside rising FDI
inflows, increasing from index levels of 5 to
10 units as FDI expanded. This
improvement can be attributed to multiple
factors, including technology transfer,
improved managerial practices, and better
resource utilization introduced by
multinational enterprises. Moreover, the
strong correlation between innovation and
productivity (approximately 0.75) confirms
that innovation acts as a transmission
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mechanism through which FDI enhances
economic efficiency. Thus, FDI contributes
to productivity both directly and indirectly,
reinforcing its importance in economic
development.

Another critical conclusion is that the impact
of FDI is sector-specific and unevenly
distributed. The data reveals that sectors
such as  services, software, and
telecommunications account for nearly 16-
19% of total FDI inflows, while
manufacturing, although growing, still
receives a comparatively smaller share. As a
result, innovation and productivity gains are
concentrated in  high-technology and
service-oriented sectors, while traditional
industries  benefit less. This uneven
distribution limits the overall impact of FDI
on broad-based industrial development and
suggests the need for more balanced
investment policies.

The study further highlights the importance
of complementary factors in maximizing the
benefits of FDI. While foreign investment
provides access to advanced technologies,
its effectiveness depends on the presence of
skilled human capital, strong infrastructure,
and a supportive policy environment. The
evidence indicates that regions and sectors
with better infrastructure and higher skill
levels experience greater productivity gains
from FDI, whereas less-developed areas lag
behind. This underscores the need for
strengthening domestic capabilities to fully
leverage foreign investment.

In addition, the study confirms that FDI
contributes to global integration and
competitiveness, although this effect
remains moderate. The radar analysis shows

that export performance is relatively lower
(around 60% impact) compared to
technology transfer and productivity. This
suggests that while FDI helps integrate
Indian firms into global value chains, there
is still significant potential to enhance export
competitiveness through improved logistics,
trade facilitation, and industrial policy
support.

Overall, the study concludes that FDI serves
as a powerful catalyst for innovation,
productivity, and economic transformation
in India, but its impact is neither automatic
nor uniform. The relationship between FDI
and economic development is dynamic and
depends on sectoral allocation, regional
distribution, and domestic  absorptive
capacity. To maximize the benefits of FDI,
policymakers must focus on promoting
high-quality, technology-intensive
investments, strengthening infrastructure,
enhancing skill development, and ensuring
balanced regional growth.
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