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L. INTRODUCTION

1.1 Background & Rationale

The globalization of the pharmaceutical industry over the past three decades has fundamentally altered

competitive dynamics, supply chain architectures, regulatory frameworks, and healthcare access patterns worldwide.
This transformation has been driven by multiple converging forces: the expiration of blockbuster drug patents creating
massive generic opportunities, the harmonization of regulatory standards through initiatives like the International
Council for Harmonisation (ICH), the liberalization of trade regimes under the World Trade Organization (WTO), and
the emergence of global supply chains that separate API manufacturing, formulation, and distribution across multiple
geographies. For emerging-economy firms, internationalization represents both a strategic imperative for growth and
scale, and a formidable challenge requiring substantial investments in quality infrastructure, regulatory capabilities, and
market access strategies.

Indian pharmaceutical companies stand as perhaps the most striking exemplar of successful emerging market
internationalization in the pharmaceutical sector. This remarkable transformation saw Indian firms evolve from largely
domestic players serving a protected home market in the 1970s and 1980s, to significant regional exporters in the
1990s, to globally significant enterprises commanding substantial market shares in the United States, Europe, and
emerging markets by the 2000s and beyond. Today, Indian pharmaceutical companies supply approximately 40% of
generic demand in the United States, 25% of all medicines in the United Kingdom, over 50% of Africa's
pharmaceutical requirements, and 80% of antiretroviral drugs used globally for HIV/AIDS treatment. This global
footprint represents not merely commercial success, but a fundamental contribution to global health security and
affordable medicine access.

India's pharmaceutical heritage and competitive advantages are deeply rooted in the Patents Act of 1970, a watershed
legislative intervention that fundamentally shaped the industry's trajectory. This Act, enacted during the socialist era
under Prime Minister Indira Gandhi's government, restricted product patents on food and medicines while permitting
process patents, effectively allowing Indian firms to reverse-engineer patented molecules and manufacture them using
alternative processes. This policy framework catalyzed the explosive growth of a domestic generic industry
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characterized by process chemistry excellence, cost competitiveness, and entrepreneurial dynamism. Companies such
as Cipla, Ranbaxy, Dr. Reddy's Laboratories, and Lupin exploited this regulatory window to build world-class
capabilities in process development, scale-up, and manufacturing that subsequently became the cornerstone of their
international competitiveness.

1.1 Research Objectives

1. To trace the historical evolution of internationalization in Indian pharmaceutical firms, examining the policy,
regulatory, and competitive factors that shaped their global expansion trajectories from the

post-independence era through the liberalization period (1991) to the post-TRIPS era (2005-present), identifying
critical inflection points, strategic pivots, and capability development patterns that enabled successful international
market penetration.

2. To identify and analyze comprehensively the primary modes of market entry used by major Indian pharmaceutical
companies, including exports (both bulk drugs and finished formulations), strategic alliances and joint ventures,
licensing agreements, mergers and acquisitions, greenfield investments, and hybrid models, assessing the strategic
rationale, implementation challenges, performance outcomes, and contextual factors influencing mode selection across
different markets, therapeutic categories, and time periods.

3. To map geographic expansion patterns systematically and assess market penetration strategies across developed
markets (United States, European Union, Japan), emerging markets (Africa, ASEAN, Latin America, Middle East), and
BRICS nations (Brazil, Russia, China, South Africa), examining how Indian firms have adapted their strategies to
diverse regulatory environments, competitive landscapes, healthcare systems, and socioeconomic contexts.

4. To examine rigorously the competitive advantages that underpin Indian pharma's global success, including cost
competitiveness derived from low labor costs and economies of scale, process chemistry excellence and reverse
engineering capabilities, regulatory expertise particularly in USFDA compliance and ANDA filings, flexible
manufacturing systems capable of producing diverse product portfolios, entrepreneurial management and risk-taking
orientation, and government policy support through export incentives and infrastructure development.

5. To evaluate comprehensively the key challenges and regulatory barriers confronting Indian firms in international
markets, including quality and compliance issues leading to USFDA warning letters and import alerts, intellectual
property disputes and patent litigation, price erosion and margin compression in mature generic markets, API import
dependence creating supply chain vulnerabilities, talent retention challenges as skilled professionals migrate to
multinational corporations, and geopolitical risks affecting market access and supply chain stability.

6. To assess emerging trends and their implications for future internationalization strategies, including the transition
from simple generics to complex generics and specialty pharmaceuticals, biosimilar

Key Findings

Indian pharma majors have pursued a sophisticated multi-modal internationalization path that has evolved significantly
over the past two decades. This journey began with traditional exports of finished formulations and bulk drugs in the
1990s, advanced through strategic alliances and technology licensing agreements with multinational corporations in the
early 2000s, and culminated in landmark cross-border mergers and acquisitions such as Sun Pharma's transformative
USD 3.2 billion acquisition of Ranbaxy Laboratories (2015), the USD 454 million acquisition of Taro Pharmaceuticals
(2010), and Dr. Reddy's USD 480 million purchase of Betapharm in Germany (2006). These strategic moves
fundamentally reshaped the competitive landscape and established Indian firms as formidable global players.

The United States generics market remains the primary revenue driver and profit engine for leading Indian
pharmaceutical companies, accounting for 28-35% of total revenues for firms such as Sun Pharma, Dr. Reddy's,
Aurobindo, and Lupin. The US market's attractiveness stems from its size (USD 90+ billion generic market),
transparent regulatory framework under the Hatch-Waxman Act, and premium pricing relative to other markets.
However, the landscape is rapidly evolving with intensifying competition, consolidation among pharmacy benefit
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managers and group purchasing organizations, and consequent price erosion averaging 8-12% annually for standard
oral solid dosage forms.

Recognizing these challenges, Indian pharmaceutical companies are actively pursuing geographic diversification
strategies, with accelerating expansion into Africa (particularly South Africa, Nigeria, Kenya, and Uganda), ASEAN
nations (Vietnam, Philippines, Indonesia, and Myanmar), and Latin America (Brazil, Mexico, Colombia, and
Argentina). Africa represents a particularly strategic opportunity, with the continent's pharmaceutical market projected
to reach USD 65 billion by 2030, driven by population growth, rising

middle-class incomes, increasing disease burden, and improving healthcare infrastructure. Indian firms leverage their
cost competitiveness, experience with tropical diseases, and established distribution networks to capture market share
in these high-growth regions.

The research reveals distinct internationalization patterns among Indian pharmaceutical firms based on their

strategic orientations, resource endowments, and risk appetites. Large, well-capitalized firms like Sun Pharma and Dr.
Reddy's have pursued aggressive acquisition-led growth strategies, while mid-sized players such as

2. Overview of the Indian Pharmaceutical Industry

2.1 Historical Evolution

The evolution of India's pharmaceutical industry can be understood through five distinct phases, each characterized by
specific policy regimes, competitive dynamics, and strategic orientations. Understanding this historical trajectory is
essential for comprehending the capabilities, mindsets, and strategic approaches that contemporary Indian
pharmaceutical firms bring to international markets.

The first phase (1947-1970) represents the post-independence period characterized by heavy reliance on multinational
corporation imports and limited domestic manufacturing capacity. At independence in 1947, India's pharmaceutical
sector was dominated by foreign firms including Burroughs Wellcome, Glaxo, Pfizer, and Hoechst, which controlled
approximately 90% of the market. Domestic production was minimal, confined largely to formulation of imported bulk
drugs. The government responded by establishing public sector undertakings including Indian Drugs and
Pharmaceuticals Limited (IDPL) in 1961 and Hindustan Antibiotics Limited (HAL) in 1954 to build indigenous
manufacturing capabilities, transfer technology, and reduce import dependence. These public sector enterprises, while
not commercially successful, played a crucial role in training a generation of pharmaceutical professionals and
demonstrating the feasibility of domestic production. The second phase (1970-1990) was catalyzed by the landmark
Patents Act of 1970, which fundamentally reshaped India's pharmaceutical landscape by eliminating product patents on
food and medicines while retaining process patents. This policy intervention, controversial internationally but
strategically brilliant domestically, enabled Indian firms to reverse-engineer patented molecules and manufacture them
using

alternative processes at a fraction of originator costs. The Act unleashed entrepreneurial energy, with companies such
as Cipla (founded 1935 but transformed post-1970), Ranbaxy (founded 1961), Dr. Reddy's Laboratories (founded
1984), and Lupin (founded 1968) exploiting this regulatory window to build world-class process chemistry capabilities.
This period saw the emergence of a vibrant, competitive domestic generic industry characterized by cost-competitive
production, process innovation, and growing technical sophistication. By 1990, Indian firms had captured
approximately 70% of the domestic market, reversing the pre-1970 dominance of multinational corporations.

The third phase (1991-2005) coincided with India's broader economic liberalization initiated in 1991 under Prime
Minister P.V. Narasimha Rao and Finance Minister Manmohan Singh. Trade barriers were reduced, foreign investment
restrictions eased, and export orientation encouraged. For the pharmaceutical sector, this

period marked the beginning of serious internationalization efforts, initially through exports of bulk drugs and finished
formulations to less-regulated markets in Africa, Southeast Asia, and Latin America. Simultaneously, leading firms
began investing in quality infrastructure and regulatory capabilities to access highly regulated markets, particularly the

Copyright to IJARSCT  [a]; 242

www.ijarsct.co.in

= DOI: 10.48175/IJARSCT-36122

| 2581-9429 |1
R\ 1JARSCT /3
& <




({ IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal FiEp 00}
ISSN: 2581-9429 Volume 6, Issue 14, May 2026 Impact Factor: 8.2

United States. The first USFDA approvals for Indian manufacturing facilities came in the mid-1990s, opening the
lucrative US generics market. Ranbaxy's pioneering ANDA filings and Dr. Reddy's NYSE listing in 2001 symbolized
the industry's global ambitions. However, this period was also marked by the looming threat of TRIPS compliance,
which would require India to reintroduce product patents by January 1, 2005.

The fourth phase (2005-2015) represents the post-TRIPS era of accelerated globalization and consolidation.

The reintroduction of product patents, rather than crippling the industry as some feared, actually catalyzed

strategic upgrades and international expansion. Firms responded by: investing heavily in USFDA-compliant
manufacturing infrastructure, with cumulative investments exceeding USD 10 billion across the sector; aggressively
filing ANDAs for upcoming patent expiries, positioning themselves to capture generic market share immediately upon
patent expiration; pursuing cross-border acquisitions to gain instant market access, distribution infrastructure, and
product portfolios; and beginning investments in complex generics and

biosimilars that offered better margins and competitive sustainability than simple oral solids. This period saw landmark
acquisitions including Dr. Reddy's purchase of Betapharm (Germany, 2006, USD 480 million), Sun Pharma's
acquisition of Taro Pharmaceutical (Isracl/US, 2010, USD 454 million), and Lupin's acquisition of Gavis Pharma (US,
2015, USD 880 million). The US generics market became the primary profit engine, with Indian firms capturing
approximately 40% market share by volume. Revenues and profitability surged, with leading firms achieving 20-25%
EBITDA margins and 15-20% annual revenue growth.

The fifth and current phase (2015-2024) has been characterized by quality crises, regulatory challenges, and strategic
pivots. A series of USFDA warning letters, import alerts, and consent decrees against Indian manufacturing facilities
exposed systemic quality and compliance deficiencies, damaging the industry's reputation and disrupting supply chains.
Sun Pharma's Halol facility, Wockhardt's multiple plants, Ranbaxy's facilities (inherited by Sun Pharma), and numerous
other sites faced regulatory actions requiring extensive remediation investments. Simultaneously, price erosion in the
US generics market intensified due to buyer consolidation, with annual price declines of 8-12% becoming routine for
standard oral solids. These twin pressures—regulatory challenges and margin compression—forced strategic pivots
toward specialty pharmaceuticals, complex generics, biosimilars, and geographic diversification into emerging markets.
Firms also began investing more seriously in R&D, with sector-wide R&D spending increasing from 2-3% of revenues
historically to 6-8% for leading firms. The COVID-19 pandemic (2020-2021) simultaneously highlighted the industry's
critical global role and exposed vulnerabilities, particularly API import dependence from China. Government responses
including the PLI scheme for bulk drugs (USD 2 billion) and finished formulations (USD 15 billion) aim to address
these vulnerabilities and position the industry for the next phase of growth.

Key Development

1947-1970 Post-independence; reliance on MNC imports; public sector IDPL, Foundation of
HAL established domestic
manufacturing capacity
1970-1990 Patents Act 1970 eliminated product patents; growth of genericIndigenous generic industry; cost-
manufacturers; CIPLA, competitive production
Ranbaxy emerge
19912005 Liberalization; exports begin; USFDA filings increase; global Export orientation; regulatory
generic opportunities exploited capability building
2005-2015 TRIPS compliance; product patent re-introduction; M&A; wave; Global competitiveness;
blockbuster generics launched in US consolidation; revenue surge
2015-2024 Quality crises; USFDA import alerts; US price erosion; pivot toStructural shift;
specialty/complex generics; biosimilars R&D; investment; diversification
Table 1: Historical Evolution of Indian Pharmaceutical Industry
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The Patents Act of 1970 was a watershed moment that fundamentally shaped India's pharmaceutical trajectory and
created the foundation for the industry's subsequent global success. By permitting process patents only (not product
patents), the Act enabled domestic firms to reverse-engineer patented molecules and produce them at a fraction of
originator costs, typically 5-10% of branded prices in developed markets. Companies such as Cipla, Ranbaxy, and Dr.
Reddy's Laboratories exploited this regulatory window to build world-class process chemistry capabilities, investing in
R&D focused on developing alternative synthetic routes, optimizing reaction conditions, improving yields, and scaling
up production.

Company Revenue FY24 |Export Share (%) [Key Global Markets [Key
(USD Bn) Therapeutic Focus

58% US, Europe, Dermatology, Specialty
Pharmaceutlc al Emerging Mkts
Cipla Ltd. 3.1 52% US, Africa, Europe Respiratory,
HIV, Oncology
Dr. Reddy's Labs 3.5 72% Us, Oncology, GI, Biosimilars
Russia, Europe
Aurobindo Pharma 3.4 85% US, Europe Anti-infectives, CNS
Lupin Ltd. 2.8 65% US, India, Cardio,
Europe Diabetes, Anti-TB
Zydus Lifesciences 2.2 45% US, Emerging Metabolic, Oncology
Markets
Torrent Pharma 1.5 35% Europe, Cardio, CNS
Emerging Mkts
Alkem Laboratories 1.3 22% US, SE Asia Anti-infectives, Vitamins
Abbott India* 0.9 10% India-centric Nutrition, Established
Brands
Glenmark Pharma 0.8 60% US, Europe, Latam Dermatology, Respiratory

Table 2: Top Indian Pharmaceutical Companies FY2023-24 (estimates; *Indian subsidiary of MNC)

2.3 Regulatory Landscape

The domestic regulatory framework is governed by the Drugs and Cosmetics Act (1940, amended multiple times),
administered by the Central Drugs Standard Control Organization (CDSCO) under the Directorate General of Health
Services. Key regulatory reforms impacting internationalization include the Drugs (Prices Control) Order (DPCO)
revisions, New Drugs and Clinical Trials Rules 2019, and India's alignment with

Schedule M (Good Manufacturing Practices) to ICH Q standards.

For international operations, Indian firms must navigate a complex mosaic of foreign regulatory agencies: the USFDA
(US), European Medicines Agency (EMA), Medicines and Healthcare Products Regulatory Agency (MHRA, UK),
PMDA (Japan), ANVISA (Brazil), South African Health Products Regulatory Authority (SAHPRA), and WHO
Prequalification Program for international procurement. Achieving and maintaining multi-jurisdictional compliance is a
critical strategic competence and a significant barrier to entry for smaller firms.

2.4 Government Policy & Support Mechanisms

Government policy has been an indispensable, proactive enabler of Indian pharma's international competitiveness.
Unlike a purely market-driven industry, the trajectory of the IPI has been heavily influenced by strategic, targeted
policy interventions designed to reduce manufacturing costs, incentivize domestic Active Pharmaceutical Ingredient
(API) production, and facilitate access to export finance.

EE
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2.5 India's Role in Global Healthcare Supply
The strategic importance of Indian pharmaceutical manufacturing transcends commercial metrics; it is a critical
component of global public health infrastructure.

3. Conceptual Framework: Internationalization Theories

Understanding the internationalization of Indian pharmaceutical companies requires a multi-theoretic framework that
synthesizes insights from multiple streams of international business scholarship. No single theory fully captures the
complexity of firm-level internationalization processes, strategic choices, and performance outcomes; rather, the
academic literature suggests that a synthesis of complementary theoretical perspectives provides the richest analytical
lens for examining how emerging market firms navigate the

challenges and opportunities of global expansion. This section reviews four major theoretical frameworks—the
Uppsala Internationalization Model, Dunning's Eclectic (OLI) Paradigm, the Resource-Based View, and Network
Theory—and discusses their applicability and limitations in explaining Indian pharmaceutical firms'
internationalization patterns.

The selection of these particular theoretical frameworks reflects their prominence in international business scholarship,
their complementary explanatory power, and their specific relevance to pharmaceutical sector internationalization. The
Uppsala Model provides insights into the temporal sequencing and incremental nature of international expansion. The
OLI Paradigm offers a structural framework for analyzing the ownership, location, and internalization advantages that
motivate and enable foreign direct investment. The Resource-Based View illuminates the firm-specific capabilities and
resources that underpin competitive advantage in international markets. Network Theory highlights the relational and
institutional dimensions of internationalization, particularly relevant in the highly regulated pharmaceutical sector
where relationships with regulatory authorities, distributors, and institutional buyers play critical roles.

3.1 Uppsala Model

Proposed by Johanson and Vahlne (1977, 2009), the Uppsala Internationalization Model posits that firms
internationalize incrementally through a gradual, sequential process driven by experiential learning and psychic
distance considerations. The model suggests that firms begin internationalization by exporting to psychically close
markets (countries with similar language, culture, business practices, and institutional environments), using low-
commitment entry modes that minimize risk and resource requirements. As firms accumulate market-specific
knowledge through experience, they progressively increase their commitment through higher-involvement modes such
as sales subsidiaries, joint ventures, and ultimately wholly-owned manufacturing operations. Simultaneously, firms
expand geographically from psychically close to more distant markets as their international experience and capabilities
grow.

This model has considerable explanatory power for understanding early-stage Indian pharmaceutical
internationalization patterns, particularly the initial export orientation toward neighboring South Asian markets
(Bangladesh, Sri Lanka, Nepal) and African markets where historical Commonwealth connections, English language
usage, and similar regulatory frameworks reduced psychic distance. Indian firms' subsequent progression to more
challenging markets—first the United Kingdom leveraging Commonwealth ties, then the United States despite greater
psychic distance but attracted by market size and profitability, and finally continental Europe and Japan with their
distinctive regulatory requirements and competitive dynamics—broadly follows the Uppsala pattern of gradual
geographic expansion driven by learning and capability accumulation.

Indian pharmaceutical firms' gradual progression through increasingly sophisticated entry modes—from contract
manufacturing exports requiring minimal market knowledge and commitment, to filing ANDAs (Abbreviated New
Drug Applications) with the USFDA requiring substantial regulatory expertise and investment, to establishing US
marketing subsidiaries and distribution networks requiring market knowledge and organizational capabilities, and
finally to acquiring US generics companies requiring substantial financial resources and integration capabilities—
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broadly mirrors the Uppsala incremental commitment path. For example, Dr. Reddy's Laboratories began with API
exports in the 1980s, filed its first ANDA in 1992, established a US marketing subsidiary in 1997, and acquired
Betapharm (Germany) in 2006, demonstrating clear incremental progression.

However, the Uppsala Model has important limitations in fully explaining Indian pharmaceutical internationalization.
First, the model struggles to account for the speed and scale of certain firms' international expansion, which appears
more aggressive and less incremental than the model predicts.

3.2 Eclectic (OLI) Paradigm
Dunning's OLI (Ownership-Location-Internalization) framework (1977, 2000) provides a robust structural analysis of
multinational enterprise behavior. Applied to Indian pharma:

OLI Explanation Indian Pharma Application
Advantage

Ownership (O)  Firm-specific assets not Process chemistry, USFDA compliance expertise, cost
available to competitors leadership, brand equity in generics, API integration

Location (L) Country or US patent cliffs, Africa's unmet demand, Europe's complex
region-specific advantages generics gap, low-cost

API sourcing in China/India
Internalizati  onBenefits of exploiting advantagesVertical integration (API — formulations), proprietary
) within the firm vs licensing regulatory submissions, avoiding technology leakage

3.3 Resource-Based View (RBV)

The Resource-Based View (Barney, 1991; Wernerfelt, 1984; Peteraf, 1993) posits that sustained competitive advantage
arises from firm-specific resources and capabilities that are valuable (enabling the firm to exploit opportunities or
neutralize threats), rare (not possessed by many competitors), inimitable (difficult for competitors to replicate), and
non-substitutable (lacking strategically equivalent alternatives)—collectively known as VRIN resources. This
theoretical perspective shifts analytical focus from external industry structure (as emphasized in Porter's Five Forces
framework) to internal organizational capabilities as the primary source of competitive advantage and superior
performance.

formulation innovation and branding, stronger barriers to entry due to regulatory requirements, and more sustainable
competitive positions.

Destination Region Export Value FY24|% Share Key Products
(USD Bn)

North America (US, Canada) 8.7 31.2%  Oral solid generics, injectables, oncology
Europe (UK, Germany, 4.1 14.7%  Generics, APIs, OTC products
Netherlands)

Africa 3.8 13.6% HIV ARVs, anti-malarials, antibiotics
Asia (ex-India) 32 11.5%  Branded generics, APIs, OTC

Latin 2.1 7.5% Generics, branded generics

America

CIS/Russ ia 1.9 6.8% Branded generics, specialty

Middle East 1.6 5.7% Branded generics, OTC

Rest of World 2.5 9.0% Various generics, APIs

Total 27.9 100%

Table 4: Indian Pharmaceutical Export Distribution FY2023-24
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Sun Pharma Taro Pharmaceutlcal (Israel/US) 2010 US generics, dermatology platform
Sun Pharma Ranbaxy Laboratories 2015 3,200 Scale, global footprint,
LATAM/Africa
Dr.Reddy's Betapharm (Germany) 2006 480 European generic market entry
Lupin Gavis Pharma (US) 2015 880 US controlled substances, specialty
Aurobindo Actavis (US/EU assets) 2014 1,000 US/European commercial
infrastructure
Cipla InvaGen (US) 2016 550 US specialty/oncology
platform
Zydus Simayla Pharma (SA) 2012 28 South  Africa branded generics
Glenmark  Medic is assets) (sele ct 2009 N/AUS dermatology entry

Table 5: Selected Cross-Border Acquisitions by Indian Pharmaceutical Firms

Greenfield Investments

Greenfield investments, involving the establishment of wholly new manufacturing, R&D, or commercial facilities in
foreign markets, represent the highest level of resource commitment and strategic intent among entry modes. These
investments reflect firms' confidence in their capabilities, long-term commitment to target markets, and willingness to
accept substantial risks in pursuit of strategic objectives. Greenfield investments are often motivated by local content
requirements and import duty avoidance in protectionist markets, desire for complete control over operations, quality,
and strategy without partner constraints, need for specialized facilities designed specifically for the firm's requirements,
opportunity to build organizational culture and systems from inception, and strategic signaling of long-term
commitment to markets, customers, and regulators.

The greenfield mode offers several strategic advantages for Indian pharmaceutical firms. It provides complete
ownership and control over operations, strategy, and decision-making without partner conflicts or compromises. It
enables facilities to be designed optimally for specific products, processes, and quality requirements rather than
adapting existing infrastructure. It allows organizational culture, systems, and practices to be established from inception
rather than changing inherited cultures. It avoids the regulatory baggage, quality issues, and hidden liabilities that may
accompany acquisitions. It can generate goodwill with host governments through job creation, technology transfer, and
economic development contributions. And it provides platforms for long-term growth and market development rather
than merely accessing existing positions.

However, greenfield investments also present formidable challenges and risks. They require substantial upfront capital
investments, typically USD 50-200 million for pharmaceutical manufacturing facilities, creating significant financial
exposure. They involve long

IV. Competitive Advantages of Indian Pharmaceutical Firms

Indian pharmaceutical firms' remarkable international success reflects multiple interrelated competitive advantages that

have been developed over decades through deliberate investments, policy support, and

organizational learning. These advantages span cost competitiveness, process chemistry expertise, regulatory

capabilities, manufacturing scale and flexibility, entrepreneurial management, and government support.

Understanding these competitive advantages is essential for explaining how Indian firms have successfully competed

against established multinational corporations, captured substantial market shares in developed markets, and

established leadership positions in emerging markets. While individual advantages can be imitated over time, the

combination and integration of these advantages creates sustainable competitive positions that

are difficult for competitors to replicate.
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Cost Competitiveness

Cost leadership is the bedrock of Indian pharmaceutical firms' international competitiveness, enabling them to offer
products at prices 40-70% below Western competitors while maintaining acceptable profitability. Indian manufacturing
costs for pharmaceutical formulations are estimated at 40-50% lower than Western equivalents, driven by multiple
factors including significantly lower labor costs with Indian pharmaceutical scientist salaries at 20-30% of US
equivalents, lower land and facility costs particularly in designated pharmaceutical zones and special economic zones,
lower utility costs despite infrastructure challenges, established API supply chains providing cost-effective raw
materials, and decades of process optimization and continuous improvement

creating operational efficiencies. This cost advantage, while eroding gradually as Indian wages rise and Western
manufacturers improve efficiency, remains substantial and provides the foundation for Indian firms' competitive
strategies.

The cost advantage extends beyond direct manufacturing to encompass R&D, regulatory affairs, and commercial
operations. Indian pharmaceutical R&D costs are estimated at 30-40% of Western levels for

comparable activities, reflecting lower scientist salaries, lower facility costs, and efficient project management.
Regulatory affairs costs are similarly lower, with experienced regulatory professionals available at 25-35% of Western
salary levels. Commercial operations including sales, marketing, and distribution benefit from lower personnel costs
and lean organizational structures. These comprehensive cost advantages across the value chain enable Indian firms to
compete profitably at price points that would be unprofitable for Western competitors, creating sustainable competitive
positions.

However, cost competitiveness alone is insufficient for sustained success in pharmaceutical markets where quality,
reliability, and regulatory compliance are critical. Indian firms have learned that cost advantages must be combined
with quality excellence, regulatory capabilities, and customer service to create sustainable

competitive positions. The quality crises of 2013-2016, when multiple Indian facilities faced USFDA enforcement
actions, demonstrated that cost advantages can be quickly eroded by quality failures that damage reputation and market
access. Leading Indian firms have therefore invested heavily in quality systems, manufacturing excellence, and
regulatory compliance, accepting higher costs to maintain market access and customer confidence.

SEurope — —Jindian Advaniage

Manufacturing cost (oral solid, per unit) ~ USD 0.02-0.06 USD 0.08-0.20 ~3—4x lower

Skilled chemist salary (annual) USD 8,000-20, USD 80,000-120,0 ~6—10x lower
000 00
API synthesis cost ($/kg, typical molecule) USD 20-80 USD 150-400 ~3-5x lower
Plant capex (solid dosage, 1 Bn units/yr)  USD 30-50 Mn USD 100-180 ~3x lower
Mn
ANDA regulatory filing cost USD 1-3 USD 3-8 Mn ~2-3x lower
Mn

Table 6: Cost Comparison — Indian vs. Western Pharmaceutical Manufacturing

V. Challenges & Barriers to Internationalization

Despite formidable competitive advantages and impressive international success, Indian pharmaceutical firms

face multiple significant challenges and barriers that threaten to constrain future growth, erode profitability, and
undermine competitive positions. These challenges span regulatory compliance, intellectual property disputes, pricing
pressures, supply chain vulnerabilities, talent management, and geopolitical risks. Understanding these challenges is
essential for assessing the industry's future prospects and identifying strategic priorities for sustained competitiveness.
The challenges are interconnected and mutually reinforcing, requiring comprehensive strategic responses rather than
piecemeal solutions.

Copyright to IJARSCT  [a]; 248
www.ijarsct.co.in

= DOI: 10.48175/IJARSCT-36122

| 2581-9429 |1
R\ 1JARSCT /3
& <




({ IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology w\

I JARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal $
ISSN: 2581-9429 Volume 6, Issue 14, May 2026 Impact Factor. 8.2

Regulatory Compliance — USFDA & EMA Quality Crises

Regulatory compliance failures represent the single most significant operational risk for Indian pharmaceutical firms,
with the potential to disrupt revenues, damage reputation, and undermine market access. Between 2013 and 2020,
USFDA inspection activities in India resulted in multiple import alerts, warning letters, and consent decrees affecting
plants operated by Ranbaxy (2013), Sun Pharma, Wockhardt, Ipca Laboratories, and others. These enforcement
actions—triggered by data integrity failures, GMP (Good Manufacturing Practice) violations, inadequate quality
systems, and insufficient management oversight—resulted in billions in revenue loss, substantial remediation costs, and
severe reputational damage that persists years after resolution.

The root causes of these compliance failures are complex and multifaceted, reflecting systemic issues rather than
isolated incidents. Contributing factors include rapid growth outpacing quality system development, with firms
expanding capacity and product portfolios faster than quality infrastructure could support; inadequate investment in
quality systems and personnel relative to commercial ambitions; cultural issues including

insufficient quality consciousness and compliance mindset; pressure to meet aggressive timelines and cost targets
compromising quality; inadequate training and competency development for quality personnel; and insufficient
management oversight and accountability for quality outcomes. These systemic issues required

fundamental organizational changes rather than superficial fixes, necessitating multi-year remediation efforts costing
USD 50-200 million per affected facility.

The consequences of regulatory compliance failures extend far beyond immediate revenue disruptions to encompass
long-term strategic impacts. Import alerts and warning letters disrupt product launches, constrain revenue growth, and
force costly facility remediations. Consent decrees impose ongoing oversight, restrict operations, and require
substantial compliance investments. Reputation damage affects customer confidence,

investor sentiment, and employee morale. Competitive disadvantages emerge as compliant competitors capture market
share during disruptions. And strategic flexibility is constrained as management attention and financial resources are
diverted to remediation rather than growth initiatives. The cumulative impact of these consequences can set firms back
3-5 years in their strategic development.

Company Regulatory Action Year | Plants |Estimated Impact REGIE
Affected

Ranbaxy (Sun Import Alert / Consent Decree2008-2 4 plants USD 500 Mn+
(USFDA) 015 cumulative

Pharma)

Wockhardt  Import Alert (USFDA) 2013-2 2 plants USD 200 Mn+

016

Ipca Import Alert (USFDA) 2015-2 3 plants USD 150 Mn+

Laboratori 019

es

Sun 483 2015-2 1 plant USD 100-200 Mn
Observations / 017

Pharma Remediation

(Halol)

Aurobindo Form 483 / Import 2019-2 1 unit USD 50-100 Mn

Pharma Alert 020
(Unit IV)

Table 7: Selected Regulatory Enforcement Actions Against Indian Pharma Firms
The industry's response has included massive quality infrastructure investments with many top firms spending USD 50-
150 million over 2015-2020 on upgrading quality management systems, hiring experienced ex-USFDA personnel and
quality consultants, implementing site-master-file aligned standard operating procedures bulldmg electronic batch
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record systems and data integrity controls, enhancing laboratory capabilities and analytical methods, and strengthening
supplier quality management and raw material testing. The USFDA's shift toward risk-based inspection scheduling and
the COVID-19 pandemic's reduction in in-person inspections provided some temporary relief, but the structural quality
risk remains a persistent challenge requiring sustained vigilance and investment.

Looking forward, regulatory compliance will remain a critical challenge as standards continue tightening, scrutiny
intensifies, and expectations evolve. The USFDA's increasing emphasis on pharmaceutical quality, data integrity, and
quality culture requires Indian firms to move beyond compliance checklists toward genuine quality excellence
embedded in organizational culture. Firms that successfully make this transition will preserve market access and
competitive positions, while those that treat quality as a cost center rather than strategic imperative will face ongoing
compliance challenges and market disruptions. The quality crisis of 2013-2020, while painful, has catalyzed important
improvements that position the industry for more sustainable competitiveness.

Intellectual Property Issues and Patent Litigation

Paragraph IV patent challenges—a mechanism under the Hatch-Waxman Act allowing generic firms to challenge
originator patents before expiry—have been both a major revenue opportunity and a source of substantial legal risk and
costs for Indian pharmaceutical firms. Indian firms have faced complex patent litigation from innovators including
AstraZeneca, Pfizer, Merck, Novartis, and other major pharmaceutical companies seeking to protect valuable patent
estates and delay generic competition. The average Paragraph IV litigation costs USD 5-20 million per ANDA
depending on complexity and duration, requiring robust IP strategy, experienced legal counsel, and substantial financial
resources to sustain multi-year legal battles.

The strategic calculus of Paragraph IV challenges involves balancing potential rewards against substantial risks.
Successful challenges can generate hundreds of millions in revenues during 180-day exclusivity periods, providing
outsized returns that justify litigation investments. However, unsuccessful challenges result in sunk legal costs, delayed
market entry, and potential damages if patent infringement is found. The success rate of Paragraph IV challenges has
declined over time as innovators have strengthened patent strategies, courts have become more sophisticated in
evaluating patent validity, and the most vulnerable patents have already been challenged. This declining success rate
has made Paragraph IV strategies less attractive, contributing to Indian firms' strategic pivots toward complex generics
and specialty products with fewer patent challenges.

Domestically, the landmark Novartis vs. Union of India case (2013 Supreme Court ruling on Glivec/imatinib) affirmed
the validity of India's Section 3(d) provisions preventing 'evergreening' through minor modifications of existing
molecules, maintaining India's position as a source of affordable generics and protecting public health interests.
However, this continues to generate diplomatic tensions with the United States (USTR Special 301 Report watchlist
placement), European Union, and other developed countries concerned about intellectual

Digital Transformation & Future Outlook

The pharmaceutical industry is undergoing profound transformation driven by technological advances in
biotechnology, digital health, artificial intelligence, and personalized medicine. These transformations create both
opportunities and challenges for Indian pharmaceutical firms, requiring strategic repositioning, capability development,
and substantial investments. Understanding these emerging trends and their implications is essential for assessing the
industry's future trajectory and identifying strategic priorities for sustained competitiveness in an evolving landscape.

9.1 Biotechnology & Biosimilars Innovation Shift

The global biopharmaceutical market—valued at USD 390 billion in 2023 and projected to reach USD 700 billion by
2030 with a CAGR of approximately 8-10%—represents the most significant strategic opportunity

for Indian pharmaceutical firms' next phase of internationalization and value creation. Biosimilars, which offer the
same generic substitution logic for biologics that chemical generics achieved for small molecules, are the primary entry
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point for Indian firms into this high-value market segment. The global biosimilars market, currently valued at
approximately USD 20 billion, is projected to reach USD 75-100 billion by 2030 as major biologic patents expire and
healthcare systems seek cost savings.

Indian pharmaceutical firms have made substantial investments in biosimilar development, with cumulative
investments exceeding USD 3 billion across the industry. Leading firms including Biocon, Dr. Reddy's, Cipla, and
others have developed biosimilar pipelines spanning multiple molecules including monoclonal antibodies (rituximab,
trastuzumab, adalimumab, bevacizumab), insulin analogs (insulin glargine, insulin aspart), and

other complex biologics. These investments reflect strategic bets that biosimilars will replicate the success of chemical
generics, enabling Indian firms to capture substantial market shares in developed markets while

offering more affordable alternatives to expensive originator biologics.

However, biosimilar development presents formidable challenges compared to traditional generic development.
Development costs of USD 100-250 million per molecule, compared to USD 1-5 million for chemical generics, require
substantial financial resources and risk tolerance. Development timelines of 7-10 years, compared to 2-3 years for
chemical generics, test organizational patience and strategic commitment. Regulatory requirements approaching those
of novel biologics, including extensive analytical characterization, animal studies, and clinical trials, demand
sophisticated scientific capabilities. Manufacturing complexity requiring specialized facilities, equipment, and expertise
creates barriers to entry. And commercial challenges including physician education, payer negotiations, and
overcoming originator switching barriers require different capabilities than chemical generic commercialization.
Despite these challenges, several Indian firms have achieved notable biosimilar successes. Biocon's partnership with
Mylan (now Viatris) has successfully launched multiple biosimilars in developed markets including

Semglee (insulin glargine), Hulio (adalimumab), and others, generating substantial revenues and validating the
biosimilar business model. Dr. Reddy's Reditux (rituximab biosimilar) has achieved strong market positions in India
and emerging markets. These successes demonstrate that Indian firms can compete effectively in

biosimilars, though success requires sustained investments, sophisticated capabilities, and patient capital willing to
accept long development timelines and uncertain returns.

Company Biosimilar Products Target Markets Investment ($mn)
(Approved/Pipeline)

Dr. Reddy's Reditux (rituximab), India, CIS, Emerging Mkts, US 200+
pegfilgrastim, adalimumab

Biocon Semglee (insulin glargine), US, Europe, Global 500+
Hulio (adalimumab),
trastuzumab
Intas Nivestim (filgrastim), rituximab, bevacizumab Europe, US 150+
Pharma
Cipla Bevacizumab, trastuzumab India, Emerging Markets 100+
Zydus Exemptia (adalimumab), insulin glargine India, US 80+
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