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About These Conference Proceedings

RAND, a nonprofit, nonpartisan research organization that provides leaders with the
information they need to make evidence-based decisions, and the Observer Research Foundation
(ORF)—a nonpartisan think tank based in India focusing on security, strategy, economy,
development, energy, and global governance—convened an in-person Track II dialogue on
September 30, 2024, at ORF’s office in New Delhi. The purpose of the dialogue was to discuss
three related but distinct topics: (1) Indian and U.S. security relations with South and Southeast
Asian countries and the prospects for arms sales to them by India and the United States, (2)
lessons from Indian and U.S. experiences of joint production of weapon systems, and (3) combat
vehicles’ mission capabilities and next-generation weapons systems, mission capabilities, and the
future of warfare. For each topic, there was a presentation by ORF participants and a
presentation by RAND participants.

These conference proceedings contain six papers that reflect the findings from the
presentations, the exchange of views in the meeting, and follow-up research. The three papers by
OREF authors underwent ORF’s quality assurance process, and the three by RAND authors
underwent RAND’s quality assurance processes. The document’s concluding chapter includes
inferences from the event and suggested topics for follow-on research and discussion.

ORF and RAND briefed officials in their respective governments on the key findings from
the presentations and discussions. The Track II dialogue described in these conference
proceedings was sponsored by the U.S. government.

National Security Research Division

This research was sponsored by the U.S. State Department and conducted within the
International Security and Defense Policy Program (ISDP) of the RAND National Security
Research Division (NSRD). NSRD conducts research and analysis for the Office of the Secretary
of Defense, the U.S. Intelligence Community, the U.S. State Department, allied foreign
governments, and foundations.

For more information on the RAND ISDP, see www.rand.org/nsrd/isdp or contact
the director (contact information is provided on the webpage).
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Chapter 1. Introduction

RAND and the Observer Research Foundation (ORF) convened an in-person Track IT
dialogue in Delhi on September 30, 2024. This is the third dialogue of the series and the second

one to be conducted in-person between RAND and ORF.! The dialogue addressed three related

but distinct topics: (1) Indian and U.S. security relations with South and Southeast Asian

countries and the prospects for arms sales to them by India and the United States, (2) lessons

from Indian and U.S. experiences of joint production weapon systems, and (3) next-generation

weapon systems, mission capabilities, and the future of warfare.

This Track II dialogue consisted of three panels involving RAND and ORF experts. Each of

the chapters deals with one topic addressed by both U.S. and Indian authors, as described below:

Chapter 2: U.S. Perspective on India and U.S. Security Relations with South and
Southeast Asia Countries. John V. Parachini and Rafiq Dossani of RAND discuss the
confluence of U.S. and Indian strategic interests and diversification of regional arms
markets.

Chapter 3: Indian Perspective on India and U.S. Security Relations with South and
Southeast Asian Countries. Pratnashree Basu of ORF discusses shifts in regional
procurement strategies and trends and Indian and U.S. engagement approaches and
defense export strategies in the region.

Chapter 4: U.S. Perspective on Lessons Learned from Joint Production of Weapon
Systems. Bruce Held of RAND discusses the forms of defense industrial cooperation and
benefits and challenges to them.

Chapter 5: Indian Perspective on Lessons Learned from Joint Production of Weapon
Systems. Amoha Basrur and Prateek Tripathi of ORF discuss mechanisms for co-
production; U.S. arrangements with Israel, NATO, and Japan; collaborative defense
partnerships in India; U.S.-India partnerships; and challenges and lessons learned from
both the United States and India.

Chapter 6: U.S. Perspective on Next-Generation Weapon Systems, Mission Capabilities,
and the Future of Warfare. Randall Steeb of RAND discusses technological changes and
their implications for the battlefield, as well as their implications for modernization and
co-production.

Chapter 7: Indian Perspective on Combat Vehicle Mission Capabilities and the Changing
Nature of Warfare. Abhishek Sharma and Vivek Mishra of ORF discuss specific markets
for combat vehicles in the Asia-Pacific region, with particular attention to South and
Southeast Asia and the diversifying arms markets there, as well as growth in U.S. and
Indian manufacturing.

! John Parachini, Rafiq Dossani, Rajeswari Pillai Rajagopalan, Richard S. Girven, Yusuf Unjhawala, Abhijit Singh,
Cortez A. Cooper III, and Shanthie Mariet D’Souza, Conference Proceeding on Indian and U.S. Security
Cooperation Defense, Production, Indo-Pacific Region, and Afghanistan, RAND Corporation, CF-A2613-1, 2023.



John V. Parachini of RAND and Vivek Mishra of ORF summarize lessons across the
discussions in Chapter 8.

Developments Since the RAND-ORF Dialogue

While the findings of the September 2024 dialogue remain valid, several events in recent
months may affect their interpretation, as well as the U.S.-India relationship.

First, India and China concluded an agreement in October 2024 regarding the withdrawal of
Chinese armed forces from a disputed border region. India announced that this withdrawal “re-
set” India-China relations back to 2020, or prior to the time the troops were inserted and
triggered clashes between China and India. Both countries and the United States heralded the
agreement as a positive development. The extent to which this border agreement influences
broader relations will likely depend on how related events unfold, such as what the reset in
relations means for China-India trade.

Second, the election of Donald Trump to the U.S. presidency poses many unknowns to
relations between the major powers in the Indo-Pacific region. Bilateral relations between India
and the United States have many dimensions. In February 2025, President Trump and Prime
Minister Narendra Modi met and announced the “U.S.-India COMPACT (Catalyzing
Opportunities for Military Partnership, Accelerated Commerce & Technology) for the 21st
Century,” an initiative designed to foster cooperation in key areas.? To advance cooperation in
the defense sector the two leaders pledged to sign a new ten-year “Framework for the U.S.-India
Major Defense Partnership in the 21st Century.” These initiatives build on a growing defense
relationship between the two countries due to their common interests and shared concerns about
security developments in the Indo-Pacific region.

Third, recent United States criminal and civil indictments against the Adani Group, its
founder, his family members, and key company officials threaten to complicate U.S.-Indian
relations. The Adani Group is a major Indian company with close ties to Prime Minister Modi,
but the United States is unlikely to tolerate any proven allegations against it.

Fourth, continuing reports of Indian government involvement in targeted assassinations and
attempted assassinations against Sikh separatists in the Canada and the United States could
damage U.S.-Indian relations. How the incoming Trump administration treats all these issues
will provide context to the ongoing efforts of both countries to advance defense industrial
collaboration.

Finally, while the military conflict between India and Pakistan of May 2025 is unlikely to
affect the trend toward greater U.S.-India cooperation on defense cooperation, it is difficult

2 The White House, “United States—India Joint Leaders’ Statement,” February 13, 2025.
3 The White House, “United States—India Joint Leaders’ Statement.”



discern implications with any confidence. Both India and the United States are likely to evaluate
the conflict for its impact on the pace of defense cooperation.
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Chapter 2. India and U.S. Security Relations with South and
Southeast Asia Countries and the Prospects for Arms Sales: The
U.S. Perspective

John V. Parachini, RAND
Rafiq Dossani, RAND

Confluence of Strategic Interests

U.S. and Indian political and security relations have greatly expanded in the past two
decades. A combination of factors—including the opening of the India economy, resulting
increased trade relations, common concerns with international terrorism, and China’s rise as an
assertive regional power—has spurred improvement in bilateral ties. Improved political and
security relations have resulted in greater defense industrial collaboration between the two
countries. This chapter outlines a U.S. perspective on U.S.-Indian security and defense industrial
cooperation and assesses opportunities for India arms sales in South and Southeast Asia.

The 2022 U.S. National Security Strategy notes that “our alliances and partnerships around
the world are our most important strategic asset and an indispensable element contributing to
international peace and stability.”*

The U.S. National Defense Strategy of the same year adds that America’s “unmatched
network of Allies and partners” are critical “to securing . . . national interests and defending our
national values.” These guiding U.S. documents are consistent with the statement that Australia,
India, Japan, and the United States offered at the 2021 Quad leaders meeting;:

We bring diverse perspectives and are united in a shared vision for the free and
open Indo-Pacific. We strive for a region that is free, open, inclusive, healthy,
anchored by democratic values, and unconstrained by coercion. . . . Together, we
commit to promoting a free, open rules-based order, rooted in international law to
advance security and prosperity and counter threats to both in the Indo-Pacific
and beyond. We support the rule of law, freedom of navigation and overflight,

peaceful resolution of disputes, democratic values, and territorial integrity. We
commit to work together and with a range of partners.®

4 The White House, National Security Strategy, October 2022.
SUS. Department of Defense, 2022 National Defense Strategy of the United States of America, 2022.
® The White House, “Quad Leaders’ Joint Statement: ‘The Spirit of the Quad,’” March 12, 2021.



The United States is committed to enhancing partner capabilities for meeting the broad and
complex range of security challenges. Partnerships with democracies and like-minded countries
such as India demonstrate this commitment. Both the United States and India have developed
deep economic relations with China, but cooperative relations evolved into dependencies on
Chinese manufacturing and exports that were challenged during the COVID-19 pandemic. As
China has become more aggressive economically, militarily, and diplomatically, U.S.-Chinese
relations have experienced points of considerable friction. Among these points of friction have
been the U.S.-China trade imbalance, intellectual property protection, tariff policies, military
deployments in the Indo-Pacific region, human rights, diplomatic votes in the United Nations,
and differences in other multilateral institutions. China’s close relationship with Russia, despite
Russia’s unprovoked invasion of Ukraine, has added strain to U.S.-Chinese relations. Economic
relations between India and China became more problematic following the border conflict
between the two countries in 2020. Growth in the U.S.-Indian relationship accelerated after the
border clashes because of common concerns with China. In 2024, the border conflict achieved a
partial resolution, and it appears that India’s need for Chinese capital will once again meet with
China’s interest in investing in India.

One of many ways to further the U.S.-Indian partnership is through greater technological
cooperation generally and in the defense industrial sector particularly. During a 2016 meeting
between President Barak Obama and Prime Minister Modi, the United States recognized India as
a “Major Defense Partner.” The two leaders released a joint statement that stated that the “U.S.-
India defense relationship can be an anchor of stability,” and in which the United States
promised “to work toward facilitating technology sharing with India to a level commensurate
with that of its closest allies and partners.”’

Both the United States and India view the long-term future of the Indo-Pacific region as one
where like-minded democracies have a deep interest in maintaining stability and ensuring
freedom of navigation that is critical to global trade and the development of open market
economies. A recent White House statement following a meeting between the national security
advisors of both countries agreed “that the future security and prosperity of the Indo-Pacific will
hinge on the strength of the U.S.-India partnership.”®

To further the objective of maintaining stability in the region, both countries also have an
interest in close security relationships with countries in South and Southeast Asia. Assisting
other countries in these regions with their ability to deter aggressive behavior by China, a major
rising power in the region, is important. As major power partners in the Indo-Pacific region, the

7 The White House, Office of the Press Secretary, “Joint Statement: The United States and India: Enduring Global
Partners in the 21st Century,” June 7, 2016. See also Joe Gould, “US Names India ‘Major Defense Partner,” Defense
News, June 7, 2016.

8 The White House, “Joint Fact Sheet: The United States and India Continue to Chart an Ambitious Course of the
Initiative on Critical and Emerging Technology,” June 17, 2024.



United States and India have an opportunity to enhance security cooperation among like-minded
countries via defense industrial production and arms sales.

For historical reasons, India has had a long-standing arms procurement relationship with the
Soviet Union and now the Russian Federation. This includes prioritization of supply, generous
financing, willingness to cooperate on co-production for domestic and overseas markets,
maintenance arrangements, and sharing of technology. Indeed, India’s External Affairs Minister
Jaishankar observed during a recent trip to Moscow that the “[r]elationship between India and
Russia, in many ways is exceptional” over the past several decades.’

However, in recent years, India has dramatically reduced arms procurement from Russia
(Figure 2.1). While Russia is historically India’s largest arms supplier and India remains an
important Russian arms importer, the Russian share of India’s arms imports has dropped from 89
percent in 2000 to 28 percent in 2023.!° India’s purchases of arms from France, Israel, and the
United States have increased.!! In addition, “as India’s economic strength increased, its
ambitions [and] geopolitical horizons expanded, and its partnership with the United States

progressed, the position of Russia as a strategic and economic partner declined relative to the
Cold War era.”!?

? «‘India-Russia Ties the Only Constant in World Politics’, Says EAM Jaishankar,” Hindustan Times, December 27,
2023.

10 pieter D. Wezeman, Justine Gadon, and Siemon T. Wezeman, “Trends in International Arms Transfers,” 2022,
Stockholm International Peace Research Institute, SIPRI Fact Sheet, March 2023.

' Stockholm International Peace Research Institute, SIPRI Arms Transfer Database, undated.

12 Rajan Menon and Eugene Rumer, “Russia and India: A New Chapter,” Carnegie Endowment for International
Peace, September 22, 2022.



Figure 2.1. Distribution of Indian Arms Imports by Origin, 1997-2023
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SOURCE: Data from Stockholm International Peace Research Institute, SIPRI Arms Transfer Database, undated.

Altogether, India has three significant reasons for reducing its reliance on Russian arms: to
reduce the risk to its readiness from supply disruptions from a major supplier, to increase
domestic production of defense materiel for its national security needs, and to access the most
sophisticated defense technologies available elsewhere.!? This risk reduction strategy has reaped
large dividends. Following Russia’s invasion of Ukraine, Russia’s “need to prioritize production
for its own military consumption over exports” has restricted supplies, including the supply of
critical spare parts; sanctions have restricted methods of payments; and the threat of penalties on
importers have reduced the ability of Russia to export weapons to India.'* India has still

13 Chietigj Bajpaee and Lisa Toremark, “India-Russia Relations,” Chatham House, October 17, 2024.

14 Nandan Unnikrishnan and Ankita Dutta, “Chapter 2: Between Capability and Capacity: Russia’s Military-
Industrial Complex in the Aftermath of the Ukraine Crisis,” in Ryan Bauer, Kartik Bommakanti, Rafiq Dossani,
Ankita Dutta, Derek Grossman, Rajeswari Pillai Rajagopalan, Melissa Shostak, Suchet Vir Singh, and Nandan
Unnikrishnan, eds., Conference Proceedings on Asia-Pacific and India Military and Defense Consequences of the
Russia-Ukraine War, RAND Corporation, CF-A2613-2, 2024.



experienced shortages in some critical areas, increasing its resolve to reduce its use of Russian
weapons. '

India is likely to pursue long-term defense relations similar to those it has had with Russia,
but with France, Israel, and the United States. Given its shared objective of increasing presence
in the Indo-Pacific region, the United States is the most natural partner of these suppliers.

The Unites States also favors intensive, across-the-board collaboration with India on security
issues to develop a constellation of allies and partners in the Indo-Pacific region. Over time,
India, like any nation that increases its indigenous defense production, will seek to export some
of its defense equipment to other countries. Doing so can expand India’s security relationships
and lower the unit cost of weapon systems its military procures.

Regional Markets for Defense Equipment

For several reasons, Southeast Asia is more promising than South Asia as a near- and mid-
term arms export market area for India and any Indian-U.S. co-produced weaponry. For the past
two decades, Russia has been the dominant arms supplier to Southeast Asian countries. Soviet
and Russian weapon systems were perceived to be more affordable, had more flexible payment
terms, and did not have human rights restrictions. There are clear signs of decline in Russian
arms sales to the region due to sanctions concerns, the poor performance of Russian weaponry in
Ukraine, and the unpredictability of Russian deliveries as it prioritizes production of systems and
spare parts for its military needs in Ukraine. Russia has “reportedly failed to deliver to
longstanding customers such as India and Armenia.”'¢

India’s diverse security environment and the weaponry its armed forces employ are similar to
the security environments and needs of most Southeast Asian countries. Among the similarities
in the security environment are sea piracy, internal security, and the challenges posed by China.
The military equipment India produces for its own requirements, therefore, matches the needs of
many of its Southeast Asian neighbors.

Regarding the challenges posed by China, a recent task force study on U.S.-China relations
notes that “While many Southeast Asians view their region’s economic relations with China
relatively favorably, concern is growing about the extent to which China uses its economic clout
for political leverage and strategic positioning, at the expense of Southeast Asian interests.”!’

Many Southeast Asian countries are concerned with China’s periodic aggressive military moves

15 Tom Waldwyn and Viraj Solanki, “India’s Defense Plans Fall Victim to Putin’s War,” Foreign Policy. April 3,
2023.

16 Global Defense Corp, “Russian Arms Industries Vanished in the Ukraine War, Corruption, Tanking Ruble and
No Export Orders,” January 6, 2025; Jasmine Laws, “Russia’s Weapons Exports Plunge 93 Percent in Three Years,’
Newsweek, December 6, 2024.

17 Asia Society Center on U.S.-China Relations, Prioritizing Southeast Asia in American China Strategy, Working
Group on Southeast Asia of the Task Force on U.S.-China Policy, August 1, 2023.
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to assert its disputed territorial claims. Finally, most Southeast Asian countries have higher per
capita incomes than India but lack the size of defense requirements and defense industrial base to
produce arms in scale. This makes them particularly attractive clients for more sophisticated
weaponry that they will have little interest in duplicating.

In contrast, South Asia is not as attractive an arms export market for India. The largest
economy in the region, after India, is Pakistan, with whom relations have been poor for decades.
Difficulties in selling arms to other South Asian countries lie in histories of political instability
and India’s efforts to play a leading role in an area that it views as a natural region for its
influence. Furthermore, South Asian states have comparatively small budgets and internal rather
than external security needs. Finally, most South Asian states have long-standing arms supply
relationships with China or Russia.

Public and elite perceptions of U.S. and Chinese influence in Southeast Asia contributes to
how countries in the region shape their foreign policy and address their military security needs,
including future arms purchases. Recent trends seem to run counter to the longer-term trends. A
2023 survey found regional opinion favoring China over the United States on economic relations
and diplomatic influence but favoring the United States on security issues.'® Recent U.S. policy
in the Middle East has worsened Southeast Asia public perception of the United States. Earlier
U.S. efforts to garner support from Southeast Asia for the Western stance on Ukraine had mixed
success.!’

Historically, members of the Association of Southeast Asian Nations (ASEAN) have prized
their autonomy and non-alignment. ASEAN countries are more likely to seek constructive
relations with both China and the United States to maximize economic and political benefits
from both nations. Nonetheless, many countries in the region are concerned that China uses its
economic power for political and strategic advantage to the detriment of their interests. Still, a
survey of elites in ASEAN countries found an increasing preference for alignment with China
rather than the United States primarily because of economic and political concerns.?’
Specifically, there are concerns with declining U.S. support for free trade and periodically
aggressive policy towards China. The deterioration in attitudes toward the United States is
occurring despite there being 6,200 U.S. companies, substantial foreign direct investment, and a
myriad of security relationships in the region.?!

18 Susannah Patton and Jack Sato, “Asia Power Snapshot: China and the United States in Southeast Asia,” Lowy
Institute, April 20, 2023.

19 Jeffrey Reeves, “Southeast Asian States Have Their Own Views on the Ukraine War,” 4sia Policy, Vol. 18, No.
2,2023.

20 Sharon Seah, Joanne Lin, Melinda Martinus, Kristina Fong, Indira Aridati, Pham Thi, Phuong Thao, and Damon
Chee, The State of Southeast Asia: 2024 Survey Report, ISEAS—Yusof Ishak Institute, 2024.

21 Asia Society Center on U.S.-China Relations, Prioritizing Southeast Asia in American China Strategy.



Evaluating how ASEAN countries view the United States and China provides insight on
countries that are more likely to purchase Indian or Indian-U.S. co-produced arms. Such
evaluation suggests that the Philippines, Singapore, Vietnam, and Thailand are more likely to
seek arms imports from the United States or other allied countries than they are to seek them
from China. Vietnam’s receipt of U.S. trainer aircraft in November 2024 and its discussions with
the United States about purchases of F-16 aircraft are a clear indication of shift away from
Russian weaponry. In contrast, Indonesia and Malaysia will balance carefully between both
camps, and Brunei, Myanmar, Cambodia, and Laos will likely continue importing Chinese
systems.

External and internal security concerns shape the types of weapon systems Southeast Asian
countries seek for their arsenals. Countries concerned with external such threats as China’s
aggressive actions in the South China Sea will most likely seek maritime, air, drone, and
intelligence, surveillance, and reconnaissance (ISR) systems. For example, in March 2024, the
Philippine government announced its Comprehensive Archipelagic Defense Concept, designed
“to develop the country’s ability to project comprehensive power in its exclusive economic
zone.”?? The Philippine military shifted naval forces from the Western Mindanao Command,
where they had supported a counter insurgency task force, to a new maritime mission called Joint
Task Force Poseidon. To support this new focus, Philippine lawmakers for the first time
allocated the largest portion of military modernization to the navy.?®> The modernization program
includes the acquisition of multirole fighter jets, radars, two new frigates, missiles, helicopters,
and the country’s first submarine. The Chief of Staff of the Armed Forces of the Philippines
stated that these new and “more potent” military assets are needed to push threats as far “away as
possible.”?* Similarly, Indonesia “pivoted toward naval and air modernization” in 2021 with
acquisitions of Multi-Role Tanker Transport aircraft, anti-submarine and transport helicopters,
transport planes, fighter jets, and submarines.?> Regional countries focused more on internal
security threats will seek capabilities, such as ground systems, air lift, drones, attack aircraft,
small arms, portable rockets, and ISR, to address counterinsurgency and internal security.

Among individual Southeast Asian nations, Indonesia, Vietnam, and Thailand have the
largest defense budgets, followed by Malaysia, the Philippines, and Bangladesh (Figure 2.2). The
United States dominates the global arms export trade, but the international marketplace has
become more diverse with a larger number of countries exporting arms. Greater competition in

22 Office of the President of the Philippines, Presidential Communications Office, “PBBM Admin’s Adoption of
Comprehensive Archipelagic Defense Concept Is a Move in the Right Direction, says Expert,” March 9, 2024.

23 Rebecca Tan, “Philippines Pivots from Battling Militants to Projecting Power at Sea,” Washington Post,
November 16, 2024.

24 Leilani Chavez, “Philippines Rethinks Military Modernization Plan After China Clashes, Defense News, October
23,2023.

23 Leilani Chavez, “Next Indonesian President May Be Boon to Military Buildup, Expert Say, Defense News, March
11,2024,
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the international arms market will likely continue as countries seek to manage arms procurement
to get the best value to meet their security needs and achieve some political balance among
global and regional powers.

Figure 2.2. 2023 Annual Defense Budgets

Indonesia Vietham Thailand Malaysia Philippines Bangladesh

SOURCES: Bangladesh data from Jon Grevatt and Andrew MacDonald, “Bangladesh Increases 2024-25 Defence
Budget,” Janes, June 7, 2024; Indonesia data from Jon Grevatt and Andrew MacDonald, “Indonesia proposes
IDR165 Trillion Defence Budget for 2025,” Janes, August 20, 2024; Vietnam data from “Modernization Initiatives to
Spur Vietnam Defense Budget at 5.6% CAGR over 2025-29, Forecasts GlobalData,” Asian Military Review, March 5,
2024; Thailand data from Paul Chambers, “Thailand’s Defence Budget in 2024-2025: Appeasing the Military?”
Fulcrum, August 2, 2024; Malaysia data from Dzirhan Mahadzir, “Malaysia’s Defence Budgeting Still Not Fit for
Purpose,” Asian Military Review, August 7, 2024; Philippines data from “Philippines Seeks Increase in Defence
Spending in 2025,” Reuters, July 29, 2024.

The trend of greater international competition in the arms marketplace and a desire of
countries to balance their arms procurement among powers and avoid dependence on one
supplier creates an opportunity for India to serve as an arms supplier as it increases its production
of defense materiel. In 2024, India arms exports amounted to $2.5 billion, an increase of 32.5
percent from 2023. India’s Southeast Asian clients include Vietnam and the Philippines.

India’s entry into the arms market of Southeast Asia is both free of current geopolitical
challenges and supported by strong civilizational ties with the region.?® In the post-colonial
period, India has usually been perceived favorably by all Southeast Asian countries, though of
lower strategic relevance than China and the United States.?’

26 Jayati Bhattacharya, “Ties That Bind: India and Southeast Asia Connectivities,” Asian Studies, Winter 2020.
27 Seah et al., The State of Southeast Asia: 2024 Survey Report.
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As of 2024, India has formal defense agreements with Malaysia (signed in 1993), Vietnam
(2000), Indonesia (2001), Singapore (2003), Thailand (2003), and the Philippines (2006).
Cambodia and Myanmar are also long-term cooperants on defense with India, though without
formal agreement. Historically, the defense relationships focused on training. In recent years, the
focus has shifted to arms sales by India to the region.?® Looking to the future, Indian arms
production, whether indigenous or joint with others, needs to consider what systems will both
meet the needs of its military forces and those of partners in Southeast Asia.

Growing political ties will drive U.S. and Indian security and defense industrial cooperation.
Defense industrial cooperation between the two countries will foster greater inoperability in the
use of military materiel and enhance bilaterial military operations. The cooperation will also add
to India’s ability to meet the needs to its military with advance capabilities. As India produces
more sophisticated weapon systems, it may more effectively compete in neighboring arms
markets, particularly Southeast Asia. Increases arms sales will lower the unit cost of weapon
systems that the Indian military needs and contribute to India’s influence as a major power in the
Indo-Pacific region.
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Chapter 3. India and U.S. Security Relations with South and
Southeast Asia Countries and the Prospects for Arms Sales: The
Indian Perspective

Pratnashree Basu, ORF

Introduction

The Indo-Pacific region is a key focus for the United States and India. This is particularly
true for security relations, given China’s frequent gray-zone assertions, including along India’s
northern borders and the South China Sea. Because of the uncertainties surrounding Beijing’s
motives, regional instability, and long-standing competition between the United States and
China, South and Southeast Asia have become key geographies and markets for the trade of
arms, defense-related capacity-building efforts, and wider security partnerships. This chapter will
assess the role of New Delhi and Washington in the security architecture of South and Southeast
Asia.

Procurement Strategies and Trends

South Asian countries have developed diverse defense procurement strategies, influenced by
geopolitical tensions, internal security, and regional power dynamics. China has continued to be
a dominant defense supplier in the region, particularly for Pakistan, Bangladesh, and Sri Lanka.?’
Pakistan relies heavily on Chinese military equipment, including fighter jets and naval vessels,
while maintaining some defense ties with the United States. Bangladesh has also turned to China
for naval and air capabilities while sourcing additional equipment from the United States and
Russia. Sri Lanka’s defense purchases focus on post—civil war modernization, with China
playing a key role in supplying naval and military equipment. Sri Lanka also engages with India
and Russia for military aid. Nepal and the Maldives seek support from multiple sources. Nepal’s
defense relations with China have strengthened, while the United States remains an important
partner for training and peacekeeping. The Maldives, strategically positioned in the Indian
Ocean, has attracted defense support from both China and the United States, focusing on
maritime security.

29 Nilanthi Samaranayake, “China’s Engagement with Smaller South Asian Countries,” United States Institute of
Peace, Special Report, No. 446, 2019.
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In Southeast Asia, Arms procurement patterns reflect the region’s strategic priorities and
geopolitical balancing.’® Countries such as Vietnam and the Philippines have avoided procuring
Chinese arms, citing historical conflicts and ongoing territorial disputes. Instead, they have
turned to Russia, the United States, and even countries in Europe to diversify their arsenals and
reduce dependency on a single source. Russia has historically been a significant arms supplier to
the region,! selling approximately USD 10.7 billion worth of defense equipment between 2000
and 2019. However, its dominance has waned in recent years because of growing competition
and shifting geopolitical dynamics, which have encouraged Southeast Asian nations to explore
alternative suppliers. Between 2013 and 2022, regional states collectively invested USD 60.9
billion in weapon procurement and defense research and development,*? underlining efforts to
modernize military capabilities amid intensifying strategic competition between major powers.

“Strategic partnerships,” which are flexible, goal-oriented collaborations, have been preferred
for security cooperation. While this approach aligns with the comfort level of different states in
addressing security challenges, particularly when dealing with larger powers, such as China and
the United States, security cooperation with Southeast Asian countries remains fragmented and
loosely institutionalized, with a mix of formal and informal frameworks.?* Southeast Asia’s
increasing military power is reflected in its substantial arms imports, with Singapore, Malaysia,
Indonesia, and Vietnam leading the region since the 2000s. Nonetheless, defense technology in
these countries remains relatively low, necessitating heavy reliance on imported advanced
weaponry. Singapore’s arms purchases have been steady, while Malaysia’s surged around 2010,
Indonesia’s during the mid-2010s, and Vietnam’s in the early 2010s, coinciding with the U.S.
pivot to Asia and heightened U.S.-Vietnam cooperation. No single arms exporter dominates the
Southeast Asian market, as nations seek a balance and to diversify sources. The region’s military
buildup aims to achieve “minimum credible deterrence” against China’s naval power and
assertions in the South China Sea. This buildup has focused on modernizing air and naval forces,
shifting from domestic to external threats, with the majority of arms imports being maritime-
related. This modernization reflects a growing concern for maritime security in response to
China’s assertiveness in Southeast Asia.’* (See Table 3.1.) For instance, Manila reportedly plans

30 Gavril Torrijos, “Arms and Influence in Southeast Asia: The Link Between Arms Procurement and Geopolitical
Alignment,” Center for Strategic and International Studies, April 2022.

31 “Why Southeast Asia Continues to Buy Russian Weapons,” Deutsche Welle, April 5, 2022.

32 Evan A. Laksmana, “Southeast Asian States, Defence Cooperation and Geopolitical Balancing,” International
Institute for Strategic Studies, May 30, 2023.

33 Evan A. Laksmana and Byron Chong, “Introduction: Partnership or Polarization? Southeast Asian Security
between India and China,” Contemporary Southeast Asia, Vol. 45, No. 2, 2023.

3% Lee Jachyon, “Understanding the Recent Southeast Asian Arms Build-Up: A Commitment to a Minimum Military
Response Capability,” Asian Institute for Policy Studies, December 20, 2023.
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to allocate USD 35 billion over the next decade to bolster its defense capabilities by acquiring

such advanced assets as fighter jets, submarines, and missile systems.3?

Table 3.1. Change in Arms Expenditures for South and Southeast Asian Countries, 2018 to 2023

Percentage
Country Change Observations
. Focused on modernizing its military to counter
0,
Vietnam >26% Chinese activities in the South China Sea.
Significant defense spending for modernization in
Philippines >21% response to maritime disputes in the South China
Sea.
Indonesia’s increase in defense spending
Indonesia >17% focuses on modernizing air and maritime defense
capabilities.
Sustained investment in advanced technology
Singapore >15% and naval capabilities to maintain a qualitative
edge.
Fluctuations in defense spending due to
Thailand <7% domestic political factors and changes in
government priorities.
Bangladesh is investing in modernization and
0,
Bangladesh >24% counterterrorism efforts.
Budget constraints and lower military
Malaysia <5% procurement activity have led to a slight decline
in defense spending.
Post-conflict budget cuts and economic
Sri Lanka <10% challenges have led to a decrease in military
expenditures.
Prior to the military coup, Myanmar increased its
Myanmar >12% defense spending, but post-coup sanctions have

likely impacted recent expenditure trends.

India’s Defense Exports: A Regional Focus on South and Southeast Asia

India’s security relations with South and Southeast Asia have evolved significantly over the

past decade, driven by the strategic imperative to counterbalance China’s growing influence and

ensure regional stability. India’s outreach to these regions is anchored in its “Neighbourhood

First” policy and “Act East” policy, which aim to deepen diplomatic ties and strengthen regional

defense cooperation.

In South Asia, India’s security imperatives are manifold, with geopolitical circumstances

playing an important role in New Delhi’s defense outreach and response measures. India’s long-

standing complicated relationship with Pakistan, particularly over Kashmir, continues to shape

33 “philippines Draws Defence Firms as Military Modernises Amid South China Sea Tension,” Reuters, October 2,

2024.
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its defense posture toward the northern and western borders. Frequent skirmishes and the threat
of cross-border terrorism necessitate strong military preparedness, and this spills over into
broader security relations in South Asia. India’s engagement with countries such as Sri Lanka,
Bangladesh, and Nepal is primarily focused on counterterrorism, maritime security, and capacity
building, with India providing military training and defense equipment. Kathmandu closed a deal
in June 2024 for the supply of 26,000 weapons of various types, “including several thousand
Indian-made Insas rifles, more than 11 million rounds of ammunition, bomb disposal equipment
and explosives for training purpose[s].”*® The deal overturned an eight-year break in the supply
of arms and ammunition from India to Nepal, during which Nepal relied on South Korean and
U.S.-supplied M4s, M16s, and other NATO rifles.?” Sri Lanka has consistently received naval
equipment, and India is expected to deepen this partnership to ensure maritime security in the
Indian Ocean region. India’s defense cooperation with Bangladesh has covered regular military
training and the provision of defense equipment aimed at ensuring the security of its borders and
maritime interests. However, the situation in Dhaka is likely to remain tenuous in the months to
come, with a considerable degree of uncertainty in the post-Sheikh Hasina phase, posing
significant strategic concerns for New Delhi.

In Southeast Asia, India has steadily expanded its strategic partnerships as part of its efforts
to expand its diplomatic and strategic outreach. The Philippines signed a significant deal with
India in January 2022 to procure BrahMos supersonic cruise missiles, bolstering its coastal
defense amid tensions in the South China Sea. This agreement reflects growing appetite by the
Philippines for Indian defense equipment, which could lead to expanded sales in maritime
defense and coastal systems. With the BrahMos deal, India has positioned itself as a reliable
supplier of cost-effective defense systems, demonstrating its capability to address Association of
Southeast Asian Nations (ASEAN) nations’ security needs while solidifying its role as a trusted
defense partner in the region.’® Vietnam has also emerged as one of India’s key defense partners,
with significant prospects for arms sales, including the much-anticipated deal for BrahMos
supersonic cruise missiles. Vietnam’s concerns over China’s assertions in the South China Sea
have led Hanoi to turn to New Delhi as a reliable defense partner, with joint naval exercises
further strengthening ties. Malaysia’s defense collaboration with India has focused on upgrading
Soviet-era equipment, with prospects for further missile exports. Despite political fluctuations in
Thailand, defense discussions remain active, with India exploring potential sales of fighter jets
and naval assets. In contrast, India’s defense ties with Myanmar have been severely restricted
since the 2021 military coup, halting prior exports of naval vessels and artillery.

36 Debasis Sarkar, “India and Nepal Finalise Major Arms Deal,” Economic Times, June 10, 2014,

37 Snehesh Alex Philip, “Indian Private Firm Beats 8-Yr Chinese Monopoly, Supplies Ammunition to Nepalese
Army,” The Print, October 24, 2022.

38 Jan Storey, “The Politics of India’s BrahMos Missile Sale to Southeast Asia,” Straits Times, March 2022.
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Indonesia is another important partner, with growing defense cooperation in maritime
security and potential arms deals involving coastal defense systems. BrahMos Aerospace is close
to finalizing a deal with Indonesia to sell supersonic cruise missiles worth between USD 200
million and USD 350 million.** The company is in advanced negotiations with Jakarta to supply
both shore-based missiles and a variant that can be deployed on warships as part of its efforts to
expand its defense presence in Southeast Asia. The two countries are also expected to expand
cooperation between their air forces.* India’s most advanced defense exports have been
concentrated in the Philippines and Vietnam, with a broader focus on maritime security in
smaller nations, such as Sri Lanka and Nepal, and with a close eye on Bangladesh.

U.S. Defense Exports: A Regional Focus on South and Southeast Asia

Washington’s security relations with South and Southeast Asia are driven by its broader
Indo-Pacific strategy, aimed at counterbalancing Beijing’s growing influence and maintaining
regional stability. The United States has significantly expanded its defense exports to South and
Southeast Asia in recent years, focusing on enhancing the maritime and air defense capabilities
of key regional partners.

Washington has cultivated a range of defense partnerships, with the Philippines and Thailand
being among its oldest allies. The U.S.-Philippines relationship, governed by the Mutual Defense
Treaty of 1951, has been bolstered in recent years by the Enhanced Defense Cooperation
Agreement (EDCA), allowing U.S. forces to rotate through Philippine bases. Arms sales to the
Philippines, including fighter jets and naval assets, have increased, particularly as the country
faces territorial challenges in the South China Sea. The Philippines has received F-16 fighter jets,
Black Hawk helicopters, and coastal patrol vessels to strengthen its maritime security in the
South China Sea, alongside anti-tank missiles to upgrade its defense infrastructure. Thailand,
another important partner, participates in the annual Cobra Gold exercise. Although recent
political shifts have somewhat strained defense relations, the United States remains a key
supplier of military hardware to Thailand, including armored vehicles and F-16 upgrades, for
maintaining its defense readiness.

Vietnam has emerged as a critical partner in the U.S. Southeast Asia security strategy. It has
bolstered its coastal security with U.S.-supplied ScanEagle drones and coast guard vessels,
crucial for countering China’s assertiveness in contested waters. Discussions are ongoing
regarding the potential sale of surveillance drones and other military systems.

Indonesia, as the largest Southeast Asian country, is a focal point for U.S. defense
engagement. Washington has provided Indonesia with F-16 jets, Apache helicopters, and
Harpoon missiles for securing maritime and air space. The two nations have worked closely on

39 “India’s Next Major Defence Export | Indonesia Will Buy Brahmos Missile,” WION, March 16, 2023.
40 Shashank Mattoo, “India, Indonesia Likely to Expand Ties in Air Force,” Mint, May 15, 2023.
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counterterrorism and maritime security initiatives. The prospects for increased arms sales to
Indonesia remain strong as the country continues to modernize its military. In Malaysia, U.S.
supplies of C-130 aircraft and Seahawk helicopters have supported transport and maritime
surveillance efforts. Bangladesh has strengthened its counterterrorism and coastal security with
mine-resistant armored protected vehicles and surveillance systems. Singapore, too, remains a
key U.S. partner, receiving advanced fighter jets and unmanned aerial vehicle (UAV) systems
that contribute to the broader U.S. security strategy in the Indo-Pacific. The United States has
prioritized its defense relationships with the Philippines, Vietnam, and Singapore, focusing on
maritime security and air defense to counter regional threats, particularly from China.

Security Engagement Approaches and Defense Export Strategies

India

India’s growing engagement in Southeast Asia indicates the strong potential for
complementing U.S. defense engagements in the region. India’s strategic outreach toward the
region, which essentially developed over the past decade under the revamped Act East Policy,
recognized Southeast Asia’s geostrategic importance to Indian security. In recent years, India has
strengthened partnerships with key Southeast Asian nations, particularly those along the
maritime rim of the Indo-Pacific. These efforts with regional partners seek to preserve a rules-
based international order and counter unilateral changes to the status quo.*!

India’s defense export strategy centers on the need for self-reliance and indigenization, not
just for strategic and economic reasons but also to promote long-term self-sufficiency and to
establish and sustain partnerships.*> While India has made strides in developing defense
technology, it recognizes that domestic demand alone cannot support sufficient investment in
research and development (R&D) and production. The government sees the promotion of
defense exports as crucial to maintaining growth in its defense sector. This would enable the
domestic industry to achieve economies of scale and sustain production and development efforts.

The strategy includes substantial government support through initiatives such as the Defence
Production Policy of 2011, which aims to involve the private sector, subject-matter experts, and
R&D institutions in defense manufacturing. An integral part of the policy is the development of
an export strategy to provide Indian companies with access to international markets. A critical
component of this strategy is technology transfer, with India actively pursuing collaborations
with other countries to acquire and share advanced technologies. This helps enhance export
capabilities and supports the development of cutting-edge defense systems.*?

41 Derek Grossman, “India is Becoming a Power in Southeast Asia,” Foreign Policy, July 7,2023.
42 Indian Ministry of Defence, Strategy for Defence Exports, undated.

43 Department of Defence Production, Government of India, 2023.
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By leveraging the Offset Policy,** which requires foreign suppliers to source a portion of
their defense deals from Indian companies, India can boost the export of defense systems and
acquire critical technologies needed for high-end defense equipment. It also plans to collaborate
with other countries, including Russia, to acquire technologies and eventually share them with
partner countries. Currently, India’s defense exports go to 84 countries around the world,*’
including all countries of South and Southeast Asia except Laos and Bhutan. Finally, India aims
to simplify the policy and regulatory framework for defense exports. Streamlining clearance
processes and providing robust support from government bodies ensures smoother transactions
and greater efficiency in exporting defense products.

United States

The 2022 National Defense Strategy (NDS) continues to guide Washington’s defense
strategy. It emphasizes the importance of maintaining and enhancing U.S. deterrence against
China while promoting increased collaboration with a broadening network of U.S. allies and
partners to achieve common goals. In January 2024, the U.S. Department of Defense released its
first National Defense Industrial Strategy (NDIS), designed to guide its industrial base policies
and investments over the next three to five years. Building on the NDS, the NDIS aims to
transform the defense industrial base into a more resilient and modern ecosystem. The strategy
focuses on four priorities: resilient supply chains, workforce readiness, flexible acquisition, and
economic deterrence. It emphasizes that this transformation requires collaboration across the
U.S. government, private industry, and international allies, highlighting the importance of
cooperation in achieving defense modernization objectives.*¢

In South Asia and even farther east, India stands as the primary strategic partner for the
United States. The two countries share a comprehensive defense relationship, marked by
significant arms sales, joint military exercises, and intelligence-sharing agreements. The United
States sees India as a key player in ensuring regional stability and has consistently worked to
enhance defense cooperation, particularly in light of shared concerns over China and Pakistan.
“Since 2008, defense trade has become a key element of the U.S.-India security partnership, with
regular bilateral military exercises across all services. In 2016, the United States designated India
as a ‘Major Defense Partner,” granting it special defense trade and security cooperation
privileges.”*” While individual national interests will determine specific policy approaches,
Washington and New Delhi’s strategies in the region are characterized by significant
convergences.

44 Indian Ministry of Defence, Strategy for Defence Exports.
43 Department of Defence Production, Government of India, 2023.
46 Joseph Clark, “DOD Releases First Defense Industrial Strategy,” DOD News, January 12, 2024.

47 K. Alan Kronstadt, “India-U.S.: Major Arms Transfer and Military Exercises,” Congressional Research Service,
1F12438, May 30, 2024.
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Future Directions: New Delhi and Washington’s Arms Exports to South and
Southeast Asia

As India looks to expand the geographical reach and scope of its defense partnerships, its
arms exports to South and Southeast Asia are set to grow. India’s focus on indigenous defense
production under its Make in India initiative positions it as an emerging defense exporter in the
region. The ongoing co-production initiatives with countries such as the United States,
particularly in munitions such as anti-tank guided weapons and combat vehicles, align with
India’s strategic goals of technology sharing and cost competitiveness. India’s strategic
partnerships with Russia and other advanced nations for technology acquisition will play a
significant role in driving exports to countries such as Vietnam. Co-produced systems, such as
advanced air defense and combat vehicles, could become critical exports, offering cost-effective
solutions for these countries, many of whom seek alternatives to Western suppliers. India is also
looking to broaden its portfolio to include artillery systems, drones, and radar technologies,
which are in demand in Southeast Asia as these countries shift their focus toward maritime and
air defense.

U.S. arms sales to South and Southeast Asia are also poised to expand, driven by strategic
geopolitical concerns, regional security dynamics, and growing defense modernization needs
among these countries. In Southeast Asia, countries such as Vietnam, the Philippines, Indonesia,
and Singapore are expected to remain priority markets for U.S. defense exports. The United
States has been actively expanding its military cooperation with Vietnam, especially since the
partial lifting of the arms embargo in 2016. Future arms sales to Vietnam are likely to focus on
maritime patrol aircraft, surveillance drones, and coastal defense systems, which are critical for
Vietnam’s efforts to safeguard its territorial claims in the South China Sea.

The Philippines will continue to be one of the largest U.S. arms recipients in the region as the
country seeks to modernize its defense forces with future sales, potentially including advanced
air and missile defense systems to bolster its coastal defense capabilities. In Indonesia, the
United States has seen growing demand for F-16 fighter jets, Apache helicopters, and Harpoon
anti-ship missiles, which are critical to Indonesia’s efforts to modernizing its military*® and to
strengthening its ability to safeguard its extensive archipelago. Singapore, a long-standing U.S.
defense partner, will remain an important buyer of advanced U.S. defense technology, with
future sales likely focusing on cybersecurity, surveillance, and next-generation fighter jets to
maintain its technological edge in the region. Singapore’s sophisticated military, combined with
its strategic role in U.S. Indo-Pacific operations, will ensure continued U.S. arms sales.

In South Asia, the focus will be on India as a key U.S. defense partner. The United States has
been ramping up arms sales to India, including the transfer of advanced fighter jets, drones, and

8 Gusty Da Costa, “Indonesian Air Force Modernisation Strengthens Sovereignty, Regional Stability,” ndo-Pacific
Defence Forum, February 8, 2024.
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missile systems, as part of their strategic partnership to counterbalance China and maintain
stability in the Indo-Pacific. Future U.S. sales could include more advanced aircraft, missile
defense systems, and naval assets. At the same time, U.S. defense sales to Bangladesh and Sri
Lanka may increase as these countries seek to diversify their defense procurement and enhance
their maritime security capabilities. The United States may focus on providing coastal patrol
vessels, surveillance systems, and counterterrorism equipment to these countries as part of its
broader Indo-Pacific strategy.

India’s defense exports reached a record INR 210.83 billion (USD 2.63 billion) in financial
year 2023-2024, marking a 32.5 percent increase from INR 159.20 billion in the previous fiscal
year. Over the past decade, India’s defense exports have grown 31-fold. New Delhi’s focus is on
boosting defense exports to South and Southeast Asia to address regional security dynamics,
enhance interoperability, support maritime security, and counter China’s influence.

Meanwhile, U.S. arms exports grew by 17 percent between 2014—2018 and 2019-2023, with
its share of global arms exports rising from 34 percent to 42 percent. Between 2019 and 2023,
the United States supplied major arms to 107 countries, surpassing the combined total of the next
two largest exporters,*® reaching a record USD 238 billion.>® U.S. arms sales to Southeast Asia
are focused on maritime security, air defense, and cyber capabilities—key areas of vulnerability
for the region. Geopolitical sensitivities (e.g., Myanmar) and the need for technological
advancements will shape future export trajectories.

The transfer of advanced conventional weaponry, particularly in Southeast Asia, is
significantly reshaping regional military capabilities. These arms transfers, today, go beyond
basic modernization, introducing new types of armaments that enhance warfighting capabilities.
Regional militaries are acquiring greater lethality, precision over longer ranges, and enhanced
power projection. Additionally, they are improving command, control, communications,
computing, intelligence, surveillance, and reconnaissance systems, which are critical for modern
warfare and strategic operations. These upgrades signal a major shift in the region’s military
capabilities and defense strategies. Hence, although arms imports by Southeast Asian countries
decreased by 43 percent between 20142018 and 2019-2023,>! ongoing tensions, particularly
with China, continue to drive military acquisitions in the region.

Amid the increasing militarization in South and Southeast Asia, the United States and India
have adopted distinct yet sometimes overlapping approaches to shaping the Indo-Pacific arms
landscape. The United States has leveraged its cutting-edge military technology to deepen
alliances, supplying advanced systems, such as F-16 jets and MQ-9 drones, to strategically
aligned nations, including Indonesia and Malaysia. India has emerged as a supplier of cost-

49 pieter D. Wezeman, Justine Gadon, and Siemon T. Wezeman, Trends in International Arms Transfer, 2023,
Stockholm International Peace Research Institute, SIPRI Fact Sheet, March 2024.

>0 Mike Stone, “US Arms Exports Hit Record High in Fiscal 2023,” Reuters, January 30, 2024.

1 Wezeman et al., Trends in International Arms Transfer, 2023.
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effective, regionally adapted defense solutions, targeting smaller states with customized
solutions, including patrol boats and missile systems, supported by flexible financing and
technology-sharing agreements. New Delhi has also adopted a dual strategy of importing critical
defense technologies while expanding its footprint as a defense exporter. Under the Make in
India initiative, India has sought to transform itself from one of the world’s largest arms
importers into a credible supplier of indigenous systems. The complementary approaches of the
United States and India enable both countries to address diverse security needs, ranging from
large-scale deterrence to localized maritime defense.’? Additionally, India’s deepening
engagement with Southeast Asia extends beyond hardware to encompass broader aspects of
defense collaboration. With U.S. technological expertise and India’s affordability, the two
nations can jointly address regional security needs.>

Nonetheless, challenges persist. While the United States faces criticism for prioritizing high-
value arms sales over capacity-building, India’s constrained industrial base limits its ability to
scale up production for export markets. Moreover, while the designation of India as a Major
Defense Partner has facilitated technology transfers and enabled high-value arms deals with
Washington, bureaucratic inefficiencies and differences in procurement strategies continue to
pose challenges to maximizing the potential of their defense collaboration.>* These limitations
underscore the need for greater collaboration between the two nations. Joint ventures in defense
manufacturing could offer a pathway to address these challenges and enhance their collective
influence in the region. Enhanced collaboration between the United States and India in co-
developing technologies such as drones and naval platforms could strengthen their position and
expand their influence in the South and Southeast Asian arms market.>®
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Chapter 4. Lessons Learned from Joint Production of Weapons
Systems: The U.S. Perspective

Bruce Held, RAND

Defense Industrial Cooperation Takes Several Forms

Both India and the United States have detailed defense production and acquisition policies
and procedures that have evolved over time. As bilateral defense industrial collaboration

expands, it is important to have a common understanding of the best practices and the potential

challenges. This chapter outlines various pathways the United States has used to cooperatively

produce weapon systems with allied and major partner nations.

A comprehensive analysis of defense industrial cooperation encompasses various

collaborative efforts between nations to enhance their defense capabilities through shared

production, development, and innovation. This cooperation can take multiple forms, each

offering distinct advantages and challenges.

Forms of defense industrial cooperation include

Co-production. The U.S. Department of Defense’s (DoD’s) Defense Acquisition
University (DAU) defines co-production as the “Production of a defense system in two or
more countries.” Co-production includes “the transfer of production technology and
complex or sensitive subsystem components from the country of origin to countries
producing the system. Recipients may expand production to include subsystems and
components.”® Co-production can include end items, components, and consumables,
such as munitions.>’

Co-development. DAU defines co-development as a program in which “Systems or
subsystems [are] cooperatively designed and developed in two or more countries. Shared
responsibilities include design and engineering and may be expanded to include applied
research.”® In a co-development arrangement, two or more countries share the costs and
development work for new defense capabilities. This collaboration can reduce costs for
each country and, by leveraging the technical capabilities of each country, lead to
innovative solutions and shared technological advancements. Co-development programs
can also separate the various stages of product evolution, to better leverage the
capabilities of the partners. For example, one country could envision an emerging system
concept, conceive the architectural framework of the system, and manage initial design.
The partner country could engage in detailed design and technology development if it has

36 Defense Acquisition University, “Co-Production (Glossary Term),” webpage undated.

37 For example, Japan and the United States both produce the Patriot Advanced Capability-3 (PAC-3) missile. See
Inder Singh Bisht, “Japan to Sell Patriot Missiles to US, Explore Co-Production,” Defense Post, August 1, 2024.

38 Defense Acquisition University, “Co-Development (Glossary Term),” webpage, undated.
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stronger capabilities in these functions, is more capable of absorbing the additional effort,
or is trying to grow these capabilities.

Other arrangements are also possible and may resemble aspects of co-production and co-
development. In some situations, production occurs in a country different from the item’s
country of origin. This is typically managed through a license. The Defense Security
Cooperation Agency notes that “Licensed production involves agreements made by U.S.
commercial firms with international organizations, foreign governments, or foreign commercial
firms to produce weapon systems.”? Licensed production often occurs when the original
manufacturer has matured production processes,’’ and sometimes when it has moved on to
producing a new item or the next upgrade of a particular item, while the licensee produces the
older item. In another arrangement, two or more countries produce separate components and
bring them together for final assembly.%! In still other cases, country-specific adaptations of
items being produced elsewhere are developed and produced in the non-originating country.5?

Defense Industrial Cooperation May Result in Numerous Benefits

There are several potential benefits of defense industrial cooperation. These may motivate
the initial cooperation or accrue as a result of the cooperation.

Current motivations for defense industrial cooperation include the war between Russia and
Ukraine, concern about China’s military rise, anxiety about an unstable Middle East, worries that
prolonged conflict may represent a new normal, and increasing total defense production capacity
by the United States and its allies and partners. This focus is clear, for example, when examining
air defense systems. Increased orders for Patriot, Stinger, and National Advanced Surface-to-Air
Missile System missiles can provide an incentive for co-production relationships to increase total
production capacity.®* Ongoing conflicts and increasing security competition also provide
countries, such as India, incentives for broadening their supplier base for defense materiel.
Reliance on a single supplier, or a small group of suppliers, introduces risk if the supplier is

%9 Defense Security Cooperation Agency, “Licenses Production—Definition,” webpage, undated.

60 For example, South Korea produced F-16Cs under license and starting in 1991. U.S. production had started in the
mid-1980s. See Defense-Aerospace.com, “Air Force Has Finished Posting 140 KF-16 Jet Fighters for Active
Service,” Korea Information Service, August 24, 2004.

61 The F-35 fighter is a good example of this concept with parts made in various countries, including England and
Australia (see AMFG Autonomous Manufacturing, “The Staggering Scale of the F-35 Supply Chain,” July 22,
2024) and soon Finland (see Patria Group, “Patria to Join the Global Supply Chain of F-35s,” Patria Magazine, July
26, 2024).

62 For example, Poland will produce a version of the launcher for the High Mobility Artillery Rocket System
(HIMARS) that uses a Polish truck as the chassis for the system. See Lockheed Martin, “Poland’s Ministry of
National Defense Signs Framework Agreement with Lockheed Martin for Homar-A Rocket Artillery System
Program,” Lockheed Martin Corporation, September 11, 2023.

63 Ellie Cook, “Patriot, NASAMS Maker Issues Production Update as Air Defense Demand Soars,” Newsweek, July
25,2024.
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engaged in a conflict and requires all its defense industrial capacity to provide its own forces
with materiel.%*

Overlapping the goal of building additional production capacity is the notion that adequate
overall capacity improves deterrence. This is a point that S. DoD makes explicitly today.®
Enhanced capabilities contribute to a stronger defense posture and deterrent capability.

In a similar light, defense cooperation programs can strengthen military and political ties.
Obviously, while a cooperation program is being established, the defense and industrial
establishments of the two countries will need to collaborate on an ongoing and personal basis.
But the ties will go beyond establishing production lines or development programs. Military-to-
military ties will usually be established to provide training and long-term sustainment of the
items being co-produced and developed. The co-production of M1A1 Abrams tanks is a good
example of using a co-production program to strengthen political and military ties. Such a
program, a U.S. diplomat noted, was “another indication of the strong partnership between the
United States and Egypt.”%® As relationships develop, these can lead to additional defense
cooperation programs and ongoing military-to-military engagements and exercises.

Increasing interoperability between partners in defense cooperation programs is a clear
reason to engage in them. For example, creating an integrated air defense system over a large
area is simplified when countries use the same equipment. To this end, several NATO members
have established a consortium to produce Patriot missiles in Europe.®” Developing interoperable
systems facilitates security cooperation by increasing coordination of military forces when they
operate jointly. Indian and U.S. military forces will find it much easier to operate jointly when
they are able to communicate, coordinate, and share data on common platforms. Their respective
armed forces can also achieve cost savings because of common maintenance requirements and
training needs. Additionally, having interoperable systems reduces dependence on a single
supplier and provides for a more dependable supply chain. In sum, greater interoperability of
defense systems is key to strengthening the U.S.-Indian military partnership.

Previously, defense cooperation and co-production was seen as a means for defense
industrial base development in allied and partner countries. For example, after World War II,
these programs were viewed as a way to help NATO allies reestablish a healthy defense
industrial base and contribute more to the alliance and defense of Europe. The co-production of

64 For example, see Yuko Seki and Shota Fujii, “Russia ‘Buying Back’ Arms Parts Exported to Myanmar and
India,” Nikkei Asia, June 5, 2023.

65 Joseph Clark, “Resilient Defense Industrial Base Critical for Deterring Conflict,” DOD News, October 25, 2023,

66 See U.S. Embassy in Egypt, “Egypt and U.S. Resume Co-Production of M1A1 Abrams Tanks,” U.S. State
Department, October, 25 2015.

67 See North Atlantic Treaty Organization, “NATO to Buy 1,000 Patriot Missiles to Enhance Allies’ Air Defences,”
January 3, 2024 This will be a licensed production program, rather than co-production, since the Patriot Guidance
Enhanced Missile-Tactical (GEM-T) variant of the Patriot missile is no longer produced in the United States.
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earlier versions of the Sidewinder missile in Europe is a notable example of this motivation.®®
Today this motivation may become more important as former countries from the Warsaw Pact,
territories of the old Soviet Union, and countries in Asia strive to become more self-sufficient in
defense production.

Relatedly, co-development and co-production programs may be seen as a means of
leveraging innovation in several countries and even enhancing future competition. Co-
development programs are seen, as former Defense Secretary Robert McNamara said, as
opportunities to pool ideas.®’

Another motivation for defense cooperation programs could be as a tool to manage
technology transfer under controlled conditions. There are several reasons a country might want
to manage technology transfer. For example, the transferring country may try to maintain market
share from potential competitors.”” A country might also want to transfer “good enough”
technology, rather than have a potential transferee country develop its own solutions and become
a higher-end competitor as a result. Or a country might decide to transfer technology that the
recipient country could later produce. Technology absorption is not always possible or simple to
sustain over time. Even a country with an adequately educated technical workforce will struggle
to maintain defense or technical industrial capacity and capabilities if there is not long-term
investment and growth in the defense industrial base. Such investment and growth are required
to maintain and incentivize continued workforce interest and commitment.

There is occasional speculation that economies of scale can be found in co-production, but
this is difficult to demonstrate. While co-production arrangements can reduce learning curves by
sharing manufacturing knowledge, the resulting savings are unlikely to offset the cost of a
separate production line. Moreover, economies of scale are most likely to be realized when the
numbers of production facilities—for final assembly as well as component production—are
minimized. In other words, economies of scale will generally accrue by “by spreading the cost of

production over a larger amount of goods.””!

%8 Frans Nauta, Armaments Coproduction at a Crossroads: U.S. Policy Options After the Cold War, Logistics
Management Institute, April 1993, p. 1.

69 See Thomas L. McNaugher, “Problems of Collaborative Weapons Development: The MBT-70,” Armed Forces &
Society, Vol. 10, No. 1, Fall 1983, p. 126.

70 While not explicitly stated, denying Russia— and other countries—access to the Indian fighter plane market
seems to be part of the motivation for ongoing discussions and actions to provide India with F-16/F-21 fighter jets

and, at least, some level of co-production. See Harrison Kass, “F-21: India Might End Up with the Best F-16
Fighting Falcon Ever,” National Interest, April 3, 2024.

71 'Will Kenton, “Economies of Scale: What Are They and How Are They Used?” Investopedia, August 19, 2024.
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Challenges in Defense Industrial Cooperation Require Strategies to
Overcome

While the advantages of defense cooperation are relatively simple to enumerate, establishing
these programs can be a challenge, with several issues that must be addressed.

We start this discussion with management of global capacity because that is the driver of
much current interest in cooperative defense programs. Managing capacity requires taking steps
to understand and plan for total demand of an item and adjusting global production capacity to
meet that demand over time. For example, while there is an immediate demand for increased
artillery ammunition production,’? that demand is likely to greatly diminish once the war in
Ukraine is concluded and the countries involved replenish their reserves of ammunition to levels
they deem necessary for potential contingencies. However, even if the conflict in Ukraine ends in
the near future, European interest in bolstering defense production capabilities, in light of the
U.S. apparent retrenchment, is liable to create production needs that extend years beyond the any
cessation of hostilities. This can be an issue if global production were greatly increased through
cooperative development programs because, in scaling back production, there will be winners
and losers in terms of which countries will retain their production capabilities, which facilities
will be closed or mothballed, and whether newer and more modern facilities will replace older
ones. While these issues may be inevitable if demand surges for certain items, defense
cooperation programs can mitigate them by focusing on co-production of items with longer-term
demand and shorter upgrade cycles. The F-16 and Patriot missile co-production programs
described earlier have these features. These programs have lasted decades, are used by tens of
countries, and each has gone through many upgrades to keep up with evolving threats and fulfill
many more roles. Moreover, as manufacturing technologies are automated and become
increasingly flexible, more efficient production line conversion may be possible. Efficient
switching of a production line to a different product may be a useful mitigation strategy for
managing capacity issues in co-production programs.

With regard to defense cooperation with the United States, the biggest challenge tends to be
navigating technology export controls, particularly the International Traffic in Arms Regulations
(ITAR), which control the export of defense-related technologies and services. ITAR compliance
is complicated, and gaining the approvals to export technologies, even to close allies and
partners, can be a lengthy, very detailed-oriented process that requires extensive collaboration
between various stakeholders on all sides of the defense cooperation relationship.” As the U.S.
and Indian defense relationship grows and there is greater trust, transferring U.S. military

72 See Josh Luckenbaugh and Stew Magnuson, “Arms Manufacturers Catching Up with World’s Insatiable Need for
155mm Rounds,” National Defense, September 11, 2024.

73 For more details on ITAR see U.S. Department of State, Directorate of Defense Trade Controls, “The
International Traffic in Arms Regulations (ITAR),” webpage, undated.
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technologies to India may be viewed as such an important benefit that it outweighs the risks of
diversion.

Managing intellectual property (IP) rights can also be difficult in defense cooperation.
Partner nations may have different philosophies and legal approaches to IP protection. Most
countries that the United States will consider joining in defense cooperation programs share a
general legal approach to protecting IP. In fact, there are a number of international agreements to
coordinate IP protection across borders.”* The United Nations also plays a large role in
protecting IP, and the World Intellectual Property Organization was established to harmonize IP
protection.”® But legal structures for IP protection are only as good as their enforcement or as
good as the perceptions of IP protection. Countries and governments that would contribute to a
defense cooperation program must have confidence that their IP will be protected. If that
confidence is lacking, establishing a defense cooperation program will be more difficult and may
not happen without additional guarantees and mechanisms for managing IP.7°

A related obstacle is the reluctance firms may have toward sharing IP with outsiders. This
reluctance is natural. Companies will want to preserve rather than potentially dilute the value of
their IP. Market share is also a source of corporate value, so companies and industries will be
cautious about defense cooperation programs that are perceived as agreements that will dilute
market share.

Companies and industries are typically more interested in conducting the development and
production work themselves (or controlling those who do that work on their behalf through
vehicles such as subcontracts). Conducting the work themselves will typically be done to earn
revenue and profit, generate innovation, and increase corporate value. All these goals can be
compromised in a defense cooperation scheme. Overcoming corporate hesitation to participating
in cooperative defense programs will require making the cooperation as appealing as possible.
There are several ways to do this. Licensing agreements that allow a company to continue to
profit from the relationship can certainly help. This is especially the case when the originating
company is moving on to new products and stopping or reducing production of the product that
is the subject of the agreement. Managing relationships where the company shares production
rights or IP also participates in the developing market can also be important. Tying support for

74 For more details see U.S. Patent and Trademark Office, “International IP Treaties,” webpage, undated.

75 See World Intellectual Property Organization, “Intellectual Property Is Improving the Lives of Everyone,
Everywhere,” webpage, undated.

76 For a better picture of how well different members of the international community protect IP, the Property Rights
Alliance produces a periodic report that provides an overall assessment of IP protection (the International Property
Rights Index, or IPRI) in 125 countries based on a number of factors that can be categorized as legal and political
environment, intellectual property rights, and physical property rights. Finland has the highest PRI score at 8.1 and
Venezuela the lowest at 1.9. The U.S. IPRI score is 7.5, although the United States had the highest score with regard
to IP rights specifically. For the full list of countries see Sary Levy-Carciente, International Property Rights Index
2024, Property Rights Alliance, Tholos Foundation, 2024.
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the cooperative defense program—in some way—to continued business in the company’s main
market may help gain acceptance of the program.

Finally, political issues can complicate efforts at defense cooperation. These issues can take
the form of internal concerns about dealing with the country on the other side of the agreement.”’
Or they can take the form of perceptions that the agreement will violate a country’s policies.”® In
all these situations, it is imperative that the countries on both sides of the defense cooperation
arrangement maintain awareness and sensitivity to political concerns to ensure smooth
collaboration.

In the case of U.S.-Indian defense industrial cooperation, one other “political” factor needs to
be considered and managed: the general architecture of the defense industrial base in each
country. In the United States, the vast majority of defense materiel development and production
is conducted by private companies that are managed through contracts with the federal
government. In India, most of the defense industrial base is government-owned and managed by
government employees.”” While both models can be effective, each has different incentives,
operates on different timelines, and responds differently to customer input.

Defense industrial cooperation between India and the United States seems intuitively
advantageous to both countries. Managing their shared regional challenge—China—is made
easier when their militaries cooperate through exercises, develop understandings through
planning and education, and evolve toward greater interoperability in doctrine, training and
materiel development. Industrial cooperation contributes to these goals. From the U.S.
perspective, India is not only an increasingly important security partner, but a growing defense
market and source of technical talent. From India’s perspective, the U.S. defense industrial base
can provide technology and expertise that can be leveraged to grow and improve India’s own
defense industrial base. Through careful management of the challenges described above,
especially those in aligning the structure of two industrial bases and overcoming the challenges
of technology transfer and IP protection, defense industrial cooperation between India and the
United States can deliver substantial benefits to both countries.

There are at least four potential challenges to U.S. and Indian defense industrial
collaboration. Concerns that shared technology and IP will be misappropriated and disadvantage
U.S. companies is one challenge. Managing expectations about future market competition is
another. India’s highly structured and often slow bureaucratic response to prospective arms co-

77 For example, a segment of the population may express concerns about a defense cooperation program that is
focused on “offensively oriented weapons.”

78 For example, a country may have a policy to minimize defense programs that may benefit a particular third-party
country.

79 There are private companies that design, develop, and produce materiel for the Indian military, but they are small
in comparison to the government defense industrial sector, which captures about 80 percent of total sales (Laxman
Kumar Behera, “The State of India’s Public Sector Defence Industry,” Observer Research Foundation, October 26,
2023).
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production arrangements or weapon acquisitions is another disincentive for American firms.
Finally, political disagreements can also complicate cooperation on sensitive endeavors, such as
defense co-development and co-production. Bilateral political relations can hinder defense
industrial collaboration and they can greatly advance them. A convergence of political interests
and the development of a trusting relationship can help to overcome these potential hurdles. The
benefits of greater weapon system interoperability can lead to effective military force
cooperation. As these military ties mature, trust between India and the United States will help
manage the challenges inherent in the sharing of technology and proprietary information. It is in
the U.S. national security interest to build up Indian military capabilities given shared interests in
the Indo-Pacific region.
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Chapter 5. Lessons Learned from Joint Production of Weapon
Systems: The Indian Perspective

Amoha Basrur, ORF
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Introduction

Coproduction became a tool of U.S. foreign policy in the 1950s.3° Through transfer of U.S.
technology, coproduction was used to rebuild the defense industries of the NATO countries
following World War II, thereby helping them to enhance their defense preparedness and self-
sufficiency.®! The onset of the Cold War gave further impetus to the United States to pursue joint
production with its allies. In subsequent years, the U.S. Department of Defense (DoD) “has
supported coproduction with U.S. allies and other friendly nations in accord with U.S. foreign
policy and national security objectives.”??

Despite some occasional setbacks, joint production has served as a useful mechanism for
both India and the United States in enhancing their defense industrial capabilities. While the
United States has more extensive experience in joint production, India has engaged in
coproduction initiatives with several partners, including Russia, Israel, France, the United
Kingdom, and more recently, the United States. Lately, however, India has been looking to
reduce its dependence on Russia. This desire, coupled with the novel U.S. agenda of “production
diplomacy,” presents an opportunity for both nations to diversify joint production initiatives in
defense while strengthening mutual cooperation.

Collaborative Defense Production in the United States

The United States pursues defense cooperation through various mechanisms, including
Security Assistance, which includes Foreign Military Sales (FMS), Direct Commercial Sales,
and International Armaments Cooperation (IAC), which includes information and data exchange,
co-development, and coproduction, and dual production.®® Coproduction serves as one of the
primary building blocks of IAC. The Office of the Under Secretary of Defense for Acquisition
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Management Institute, April 19, 1994.

81 Nauta, Armaments Coproduction at a Crossroads.
82 Nauta, Armaments Coproduction at a Crossroads, p. 1.
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and Sustainment is responsible for all IAC activities and has established the Office of
International Cooperation to oversee them.3*

Coproduction Policy

Barring FMS, coproduction or dual-production agreements are the most widely employed
forms of government-to-government defense equipment cooperation by the United States.®
Unlike the highly structured security assistance mechanism, coproduction agreements are not
structured around a buyer-seller relationship and are quite flexible and tailored to each situation.
In some arrangements, such as the F-16 European coproduction program, there are provisions for
“dual-production lines for subassemblies, components, and final assembly. Components
manufactured by one partner may find their way into the final system of another, and no one
partner may make all components.”3

For dual-production or coassembly variants, the entire manufacturing process
(for all components and subassemblies) and/or final assembly may be conducted
at different locations. Dual-production/co-assembly schemes eliminate the
benefits of economies of scale (i.e., a single, high-volume production line) but
provide for alternate sources for international competitive procurements. The
Sidewinder and Stinger production programs are examples of dual production;
the missiles were manufactured both in Europe and the United States.?’

“The principal mechanism for U.S. coproduction is through a memorandum of understanding
(MOU), signed by all participating nations. MOUs are also used for most other collaborative
efforts that involve a financial commitment by the participants.”®® They specify contributions,
responsibilities, participant organizations, and timelines.* MOUs can be general or program-
specific, the latter covering different phases within a single program. For example, an MOU may
be executed to conduct concept formulation studies for a major new weapon system. Once
completed, a MOU will be executed for project definition or engineering development, and a

84 Defense Security Cooperation University, The Green Book.

$us. Congress, Office of Technology Assessment, Arming Our Allies: Cooperation and Competition in Defense
Technology, U.S. Government Printing Office, OTA-ISC-449, May 1990.

86 U.s. Congress, Office of Technology Assessment, Arming Our Allies: Cooperation and Competition in Defense
Technology, p. 97.

87u.s. Congress, of Technology Assessment, Arming Our Allies: Cooperation and Competition in Defense
Technology, p. 97.

8uUs. Congress, Office of Technology Assessment, Arming Our Allies: Cooperation and Competition in Defense
Technology, p. 97.

89 Luke A. Nicastro, Christina L. Arabia, and Alexandra G. Neenan, “Defense Primer: International Armaments
Cooperation,” Congressional Research Service, [F12425, June 9, 2023.

37



subsequent MOU would cover coproduction activities. New partners may join at any stage, while
others may drop out.”

Israel

Israel has been designated as a U.S. ”Major Non-NATO Ally.”*! “This status provides
foreign partners with certain benefits in defense trade and security cooperation and is a powerful
symbol of their close relationship with the United States.”? Through a ten-year MOU (2019—
2028) signed between the two countries, the United States provides Israel USD 500 million
annually for “Israeli and joint U.S.-Israel missile defense programs in which the two countries
collaborate on the research, development, and production of these systems used by Israel,
including the Tron Dome, David’s Sling, and Arrow I1.7°

Israel’s Iron Dome system is a pivotal example of successful coproduction. “Though initially
developed solely in Israel with U.S. funding, both countries signed a coproduction agreement in
2014 which allowed for American companies manufacture components of the system and access
the advanced technology. Under this coproduction agreement, 75 percent of the components for
the ‘Tamir’ interceptor and 55 percent of the entire Iron Dome system’ have been built in the
United States by Raytheon.”* “The coproduction of the Iron Dome has been beneficial for both
countries by bolstering Israel’s ability to defend against attacks while simultaneously allowing
the U.S. to build its own batteries to cover missile defense gaps.”?

“Air Force cooperation has been one of the most advanced areas of cooperation due to the
Israeli Air Force’s total reliance on U.S. hardware and Israeli contributions to different
systems.”® For example, “in February 2003, the United States and Israel signed an agreement to
cooperate on the development of America’s F-35 Joint Strike Fighter.”®” The agreement
stipulated that Israel would pay the United States for the rights to use and participate in designing
the plane. In July 2012, the Pentagon reached a US$450 million deal with Lockheed Martin to

enhance electronic warfare equipment on the F-35 fighter jet, including the integration of Israeli-
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unique systems, which helped make the F-35 one of the world’s most advanced fighter planes.”®
In October 2013, the Pentagon greenlit the joint development of helmet-mounted display system
by Israel’s Elbit Systems and the U.S. defense firm Rockwell Collins, and included it with all F-
35 fighter jets.”” The head gear for the F-35s was manufactured at the Elbit Systems plant in
Karmiel, with helmets being tailored for each pilot. Israeli Aerospace Industries was also
involved in the production of the aircraft’s wings.'%

NATO

The AIM-9 Sidewinder air-to-air missile is as a notable historical example of coproduction,
including a plan that allowed West Germany to coproduce the missile within its own borders.!°!
Among numerous other examples of successful coproduction with NATO countries are
the Stinger ground-to-air missile and HAWK surface-to-air missile.!’> More advanced systems,
such as the F-16 fighter jet, have also been successfully coproduced in multiple NATO countries

and have benefited from coproduction agreements.'?

Japan

The Standard Missile-3 Block IIA ballistic missile interceptor, the backbone of U.S. and
Japanese ballistic missile defense, serves as an example of how coproduction agreements can
allow for specialization, whereby specific countries can emphasize their industrial strengths and
avoid duplication with limited resources.!® To produce the missile, development of key parts
was split between facilities in both Japan and the United States, which resulted in reduced
risk during the initial stages.

Collaborative Defense Production in India

Russia

One of the most successful joint ventures between India and its long-standing partner Russia
was the development of the BrahMos missile.!*> BrahMos is a supersonic cruise missile
developed by BrahMos Aerospace, a joint venture between India’s Defence Research and
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Development Organization (DRDO) and Russia’s NPO Mashinostroyenia. The first successful
launch of BrahMos occurred in 2001, which led to discussions on extending cooperation. In
2009, Russia and India signed an agreement to manufacture an updated BrahMos-2 missile with
hypersonic capabilities.!%

More recently, India and Russia set up a joint venture, Indo-Russian Rifles Private Limited,
to manufacture more than 600,000 AK-203 Kalashnikov assault rifles for the Indian Armed
Forces.!”” However, the venture faced significant challenges, including disputes over tender

eligibility and financial criteria that led to legal battles and delays in production.!%®

Israel

India worked with Israel to jointly develop Barak-8, a surface-to-air-missile system. The
missile was developed by The Research Centre Imarat, a laboratory of DRDO based at
Hyderabad, in collaboration with Israel Aerospace Industries. The joint venture conducted its
first successful test fire of Barak-8 in 2015, followed by the test fire of the medium-range
surface-to-air missile in 2016. The long-range surface-to-air missile was test-fired in 2019.1%
The Indian Air Force inducted the Barak 8 air defense system in 2021.

France

France has been a trusted and stable defense trade partner for India since they forged a
strategic partnership in 1988 after the end of the Cold War. French-origin Scorpéne-class
submarines are some of the most sophisticated diesel-electric submarines in existence today. In
2005, India placed an order for the construction of six submarines under its Project 75 program.
These submarines were constructed in India’s state-owned shipyard, Mazagon Dock
Shipbuilders Limited, using technology transfers from France’s Naval Group. The collaboration
led to the development of domestic shipbuilding capabilities and achieved significant
indigenization in the production process.'!? The first Scorpéne-class submarine commissioned by
India in 2017 was the INS Kalvari. The success of the project led to the purchase of three
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additional Scorpéne-class submarines from France in 2023.!!"! These ships will have combat
management systems made in India by Bharat Electronics Limited.!!?

United Kingdom

Since the signing of the Defence Cooperation MOU and the formalization of their defense
relationship in 2004, India and the United Kingdom have emerged as well aligned powers. This
partnership has included the development by BAE Systems and Hindustan Aeronautics Limited
(HAL) of Hawk Advanced Jet Trainers (Hawk AJTs). The Hawk AJT is a dual-seat, multi-
purpose aircraft powered by a single Rolls Royce Adour Mk.871 engine. Presently, India has the
world’s largest fleet of Hawk AJTs outside the UK. The Indian Navy inducted the first fully
indigenous Hawk AJTs in 2013; these were produced by HAL at INS Dega under license from
BAE Systems.!'!3

U.S.-India Partnerships

India and the United States have a significant strategic partnership for joint production. This
partnership was founded with the signing of the U.S.-India Defense Technology and Trade
Initiative (DTTI) in 2012. The initiative sought to streamline processes for joint defense
production and to facilitate technology transfers. It faced obstacles because of the vast economic
and technological gap between the two nations, regulatory constraints, and a lack of significant
landmark projects to symbolize the depth of the relationship.!!* The initiative saw fewer tangible
outcomes relative to India’s defense partnership with Russia.

Nevertheless, the changing security dynamics in the Indo-Pacific region underlined the
strategic importance of U.S.-India defense cooperation. The Framework for U.S.-India Defence
Relations designated India as a Major Defense Partner and was followed by the signing of three
foundational agreements: the Logistics Exchange Memorandum Of Agreement (LEMOA) in
2016, the Communication Compatibility and Security Agreement (COMCASA) in 2018, and the
Basic Exchange and Cooperation Agreement (BECA) in 2020.'!> There has also been a renewed
push to deepen defense industrial cooperation with the 2023 U.S.-India Roadmap for Defense
Industrial Cooperation. Most recently, the Initiative on Critical and Emerging Technologies was
announced in May 2022 and launched in January 2023. It provides a collaborative framework to
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enhance cooperation in critical defense and commercial technologies.!'® India’s National
Security Council and National Security Council Secretariat have spent considerable time creating
a well-structured agenda, but the two countries must ensure this agenda doesn’t become stagnant,
as the DTTI has.

U.S.-India Joint Production

Several efforts in the past decade, including those noted above, have sought to increase
defense technology cooperation between the United States and India. The lack of progress under
the DTTI was often attributed to the absence of suitable joint frameworks and delays in the
conclusion of foundational agreements. DTTI coordinators from both sides were to meet twice
yearly, a DTTI Inter-Agency Task Force and a DTTI Industry Collaboration Forum were set up,
and four service-led joint working groups were formed (land systems, naval systems, air systems,
and aircraft carrier technology cooperation).!!” Nevertheless, there was negligible movement in
technology cooperation. The Initiative on Critical and Emerging Technologies sought to provide
a fresh impetus for such cooperation.!'® As an overarching umbrella framework for technology
cooperation, it covers commercial as well as defense technologies and is linked to the India-U.S.
strategic trade dialogue.

Challenges and Lessons Learned from the United States

One of the main lessons learned by the United States is that substantial political and financial
commitments are required by the participating governments for successful coproduction
agreements, which can be cumbersome. If the item to be produced is U.S.-designed, complete
data packages (including design data and manufacturing know-how) must be transferred to the
receiving countries and their industries.!" If manufacturing, system integration, and final
assembly are performed outside of the United States, the foreign participants must eventually
acquire almost as much knowledge about the system as their U.S. counterparts. Although
advanced technology is not necessarily transferred by the United States under coproduction
agreements, a general improvement is likely in allied competence in related design practices and
technologies.!?® While the transfer of these capabilities may raise security or competitiveness
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issues, there are positive effects as well. As foreign governments and industries become more
familiar with the features of the item being coproduced, improvements may evolve that can flow
back into the United States, thus improving U.S.-produced equipment or systems.'?! This has the
case for instance, for the Stinger missile system, as well as the F-16 and F-35 fighter jets, as
discussed previously.

On the other hand, there is the opinion that the traditional U.S. policy on transferring
technology to allied or friendly countries was mostly justified during much of the Cold War era,
when the politico-military objectives of coproduction outweighed the potential economic-
industrial ramifications. Those technology transfers, however, turned out to be a mixed blessing
for the U.S. defense industry.'?? On the one hand, they provided a dominant position for U.S.
technology in the global arms market of the past. In some cases, the U.S. offer of coproduction
forestalled the development of competitive foreign technologies (e.g., Germany) or preempted
similar offers by other countries (e.g., France).'?* Simultaneously, in many countries these
technology transfers helped accelerate foreign technological and industrial advances to a level of
approximate parity with the U.S. defense industry, resulting in strong and growing competition
for market share in next-generation weapon systems. For instance, German improvements to the
license-produced AIM-9L Sidewinder missile resulted in a missile comparable to the U.S.
follow-on (AIM-9M), which not only was fielded later but was not releasable to foreign
customers for several years. As a result, German industry took the European Sidewinder missile
upgrade market away from the U.S. prime contractor—a business volume estimated to total
about USD 350 million in the 1990s.!2* In contrast, the earlier AIM-9B Sidewinder coproduction
program with NATO countries had no such adverse repercussions, since the much-improved
successor version, AIM-9D, was being fielded with U.S. forces when the coproduction program
for the B version got underway.

US-Japan coproduction of the FS-X fighter aircraft also serves as another important case
study. In 1985, the U.S. government decided to ask Japan to join the United States in the
cooperative development of a modified version of an existing US fighter aircraft, the F-16, with
DoD’s objective being the promotion of weapon system interoperability and avoiding the
diversion of scarce Japanese defense resources from efficiently supporting the security alliance
with the United States.'?> The United States also wanted to forestall the emergence of an
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independent Japanese defense industrial capability that could contribute to a more autonomous
security policy.

After several years of difficult negotiations, Japan agreed to cooperatively develop a
modified General Dynamics (now Lockheed) F-16. However, despite Japanese concessions,
submission of the agreement to Congress in early 1989 led to a long debate, driven mainly by
economic concerns over technology transfer and U.S. industrial competitiveness with critics
believing that the FS-X represented a “giveaway” of advanced aerospace technology to one of
America’s economic rivals, with few guarantees of anything significant in return.!?® Ultimately,
the domestic debate forced the Bush administration to insist on further clarifications to the
agreement, causing considerable consternation in Japan.

Actual R&D for the FS-X fighter did not get under way until April 1990, almost five years
after the start of the original negotiations. Despite years of haggling, the FS-X program did not
meet many of the initial expectations of the Pentagon negotiators when it was agreed to in 1987.
Moreover, the aircraft evolved away from the original concept of a minimally modified F-16 to a
virtually all-new Japanese-developed fighter broadly based on the F-16. As a result, the FS-X
provided Japanese industry with an entree into the highly exclusive world club of developers of
advanced fighter aircrafts, a development with long-term implications for the U.S. military
aerospace industry and for U.S. security policy. The FS-X did little to promote the development
of'a commercial aircraft industry in Japan, but it greatly increased Japanese military R&D
capabilities.'?’

Perhaps the most important lesson learned from the FS-X is that the U.S. government needed
to formulate and implement a single, coordinated policy on weapon system procurement
collaboration that harmonizes U.S. military and economic objectives while recognizing that two-
way technology transfer in coproduction arrangements works best when industry on each side
expects significant net technological gain. In such cases, both participants stand to make
technological and financial contributions to the joint effort that complement each other and
directly assist each side in achieving its own objectives.!'??

Challenges and Lessons Learned from India

While the United States and its NATO allies have long-established standards that facilitate
interoperability, non-NATO partners, such as India, may differ significantly in production
capabilities, quality standards, and operational requirements. Indian contractors have struggled to
deal with the complex rules and regulations of the U.S. defense procurement system. The
Defense Federal Acquisition Regulation Supplement (DFARS) requirements pose significant
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challenges for companies, especially small and medium-sized contractors. Even U.S. industry
associations have highlighted the lack of clarity around DFARS and Cybersecurity Maturity
Model Certification, as well as the expenses that contractors must incur to bring their
organizations up to the required specifications.

There are also regulatory and bureaucratic hurdles that India faces while collaborating with
the United States. The International Traffic in Arms Regulations (ITAR) impose strict controls
on the export of defense technology, making it difficult to share sensitive technologies.'?® This
has often slowed down or complicated joint production efforts even with long-time partners such
as Australia, the United Kingdom, and the United States. The conditions ITAR attaches to use of
technology also limits the partner country’s ability to add its own intellectual property to what it
learns from the United States.!3? This minimizes the flexibility that India has in such an
arrangement.

India’s own bureaucratic ecosystem has been criticized for its complexity and lack of
transparency. In 2024, Indo-Russian Rifles Private Limited, the joint venture between India and
Russia to manufacture AK-203 rifles, filed a case against the Ministry of Defence (MoD) in the
Delhi High Court after it was not allowed to participate in field trials for a INR 120 billion
contract for the purchase of close-quarter carbine guns.!3! The company alleged that ambiguities
in the tender document due to mistakes made by officials affected the fairness of the selection
process. The company claimed that India needs to increase transparency and remove procedural
bottlenecks to foster innovation in defense manufacturing.

Corruption is a persistent impediment in India’s defense manufacturing industry. After
developing the Hawk AJTs, HAL and BAE Systems jointly developed upgraded advanced Hawk
trainer jets, which were launched in 2017. However, the Indian Air Force did not make an
acquisition request for the Advanced Hawk Trainers after a 2016 internal MoD report concluded
that Rolls Royce bribed HAL officials between 2005 and 2009 to secure orders for engines to
power the British Hawk 132 AJTs.!3?

The COVID-19 pandemic highlighted vulnerabilities in global supply chains, including in the
defense sector. Joint production efforts rely on the timely availability of components and raw
materials, and the disruption of these has cascading effects on production timelines. Maintaining
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the momentum of joint production initiatives will therefore involve creating resilient supply
chains, including in upstream activities such as chemical production.'?3

Conclusion

The U.S. policy on coproduction has recently evolved into one of “production diplomacy,” a
term formalized in the National Defense Industrial Strategy (NDIS) in January 2024.134
Production diplomacy integrates the defense industrial bases of U.S. allies and partners. The
NDIS defines it as a strategy to protect defense industrial base supply chains, but it can support
far more national security objectives for the United States, especially in the unique geostrategic
environment of the Indo-Pacific.'?® This shift in policy has come about, among other reasons, as
a consequence of the munitions supply shortage resulting from the Ukraine War, as well as the
constant threat posed to the United States by China, particularly in the Indo-Pacific.

With the shift to production diplomacy, DoD announced in June 2023 that the United States
and India were deepening their defense integration with the publication of a “Roadmap for
Defense Industrial Cooperation” that identified priority areas, including potential for cooperation
in areas such as intelligence, surveillance, and reconnaissance (ISR) and munitions. The United
States has also announced plans to coproduce its Stryker armored vehicle in India.'3¢ Given the
threat posed to both countries by China, as well as India’s ongoing efforts to reduce its reliance
on Russian defense technology, this certainly seems like a step in the right direction, and it may
provide the synergy required by both nations to overcome the challenges they face in
coproduction.
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Chapter 6. Next-Generation Weapon Systems, Mission
Capabilities, and the Future of Warfare: The U.S. Perspective

Randall Steeb, RAND

The Changing Nature of Warfare

This chapter discusses recent developments in combat vehicle technologies relevant to India,
matching of capabilities with needs in South and Southeast Asia, and the anticipated future of
warfare in the region. The time horizon considered is the near to far future. The observations
presented are based on findings from analysis, wargaming, and simulation by RAND and other
U.S. institutions, discussions with Indian counterparts, and observations gleaned from recent
conflicts in Ukraine and Israel.

We begin the process with considerations for the future of India’s Army. Current territorial
issues include border disputes with China and Pakistan and maritime operations in the Indian
Ocean. Future roles and missions cover a much wider swath of operations, including (1)
expeditionary forces to protect South and Southeast Asia interests and an expanding international
role, (2) quick reaction forces for more local insurgencies and humanitarian operations, and (3)
responding to the threat of cyber and infrastructure attacks. Any combat vehicle India considers
for co-production is also a potential product for export to the Southeast Asia market.

Plans for modernization must reflect expectations for the changing nature of warfare over the
next few decades. Many of these changes have been observed in the Russia-Ukraine conflict, '3’
although the terrain and weather there is far less varied that that present in India, and the threats
are likely different. Key changes are as follows:

o The shift to a transparent battlefield. Air, ground, and maritime unmanned systems with
high performance sensors, such as EOQ/IR (electro-optic and infrared), SAR/MTI
(synthetic aperture radar and moving target indications), and SIGINT (signals
intelligence), will be able to see virtually any threat in the open and many in cover.!38
They will have preloaded templates for identifying and prioritizing enemy targets. Both

137 For a deeper discussion of many of the key relevant findings from Ukraine, see LTG (Ret.) Deependra Singh
Hooda, “Harnessing Commercial Technology for Future Wars: Lessons from Ukraine,” Policy Brief, Delhi Policy
Group, 2024.

138 India has a very large number of unmanned aerial vehicles currently in service; see Aravind J, “Complete List of
Drone Used by Indian Armed Forces,” SSBCrack Exams, May 2, 2024. India is also developing maritime systems

such as the Autonomous Fast Interceptor Boat, described in Pradip Sagar, “How Indian Navy Is Readying First
Indigenous Unmanned Vessel to Counter China,” India Today, July 24, 2023.

49



friendly and enemy unmanned systems will become ubiquitous on the battlefield and
increasingly difficult to defeat.!’

Stronger, more networked, and more survivable weaponry. All entities will have longer-
range, higher-precision, and more-lethal indirect fire systems. Warheads and time-of-
flight will be tailored to all types of targets—moving and stationary, hard and soft, point
and area.'*’ These will then be protected by kinetic and nonkinetic systems. The primary
role of high-power lasers and microwave protection systems will likely be to counter
drone operations. In combination with kinetic systems, these degrade the enemy’s entire
sensor-to-shooter cycle—sensing, communication, processing, command, launch, and
engagement. Extensive aiding and automation will be necessary in the resulting high-
speed, confusing environment. Unfortunately, electronic warfare and counter-drone
technologies are two key areas in which the United States is said to be behind its peers.!*!
A comprehensive program is needed to integrate lasers, microwave systems, missiles, and
electronic warfare packages into a coordinated program.

Degraded fighting conditions. More-capable distributed sensors will lead both enemy and
friendly sides to use of every form of cover—foliage, weather, built-up areas,
subterranean sites—as well as to make heavy use of electronic warfare. Artificial
intelligence (Al) capabilities will be needed for automated terrain analysis, signal
analysis, jamming and deception waveform synthesis, and cooperation protocols to avoid
detection. Dismounted soldiers and small unmanned systems should be far more effective
than large armor platforms at employing all forms of cover against enemy Al-based
sensing.!'4?

Vulnerability of massed forces and large command and control centers. Massed forces
and large command and control centers have been lucrative, highly visible targets in
Ukraine and will likely be so in any future battle. Given the vulnerability of command
centers, small, dispersed headquarters, guerilla warfare, and unmanned systems in the
forward areas will likely become the norm.

Need for assisted decisionmaking. Proliferation of Al-aided systems will lead to
congested data input channels, automated air defense and counter-drone systems
exhibiting millisecond decisions, and dispersed forces covering larger and larger areas.
Currently, the most advanced command and control systems for India appear to be
maritime.'* In all the services, commanders will need to oversee fast decisionmaking at
the edge; simultaneously, higher levels of command may have greater amounts to time to
respond. This relaxed timeline is possible because threats may be discovered at much

139 Army Science Board, Manned Unmanned Teaming (MUM-T) Report of Fiscal Year 2018 Study, May 2019.
140gee Sydney Freedberg, “Beyond INF: An Affordable Arsenal of Long-Range Missiles,” Breaking Defense, May
28,2019, for a description of many of the weapon options.

141 Global Data Thematic Intelligence, “Directed Energy, the Next Step for Counter Drone Technology,” Aerospace
Technology, May 27, 2021.

142 Michael Depp, “Forces Need Al in Other Domains to Succeed,” in Rajeswari Pillai Rajagopalan and Sameer
Patil, eds., Future Warfare and Critical Technologies: Evolving Tactics and Strategies, Observer Research
Foundation, 2024.

143 Rajit Pandit, “Indian Navy Steaming Ahead with Autonomous Unmanned Vessels,” Times of India, July 24,
2023.
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longer ranges by forward unmanned systems than they have been by traditional manned
surveillance platforms, giving the commander more time to plan and react.

Implications for Modernization and Co-Production

Modernization of the Indian military force, its industrial base, and its potential for export will
require many coordinated efforts. Fortunately, there are ongoing indigenous initiatives in place
that support new developments, such as the Make in India policy, Self-Reliant India, Strategic
Partnership, Positive Indigenization list, Critical and Emerging Technology list, India-U.S.
Defense Acceleration Ecosystem, Innovations for Defense Excellence, and the Al Multi-Domain
thrust.!'** These efforts will be critical in India’s military development. Already, India has
developed or coordinated efforts involving multiple types of helicopters, unmanned aerial
vehicles, and sea drones, and participated in multi-nation exercises.!'*> The next step for
renovating India’s development and acquisition cycle will be to identify further improvement
areas. Key steps to identify new opportunities are (1) recognizing those components of the
inventory that are outdated, such as Russian armor and artillery with low effectiveness and high
maintenance needs, (2) improving the industrial base, making it more flexible and able to
incorporate Al and robotic technologies (such as Al-driven predictive maintenance, supply chain
optimization, enhanced cyber security, and other aspects of the DoD Al Adoption Strategy),'4¢
(3) reducing stovepipes between services to reduce redundancies and facilitate information
exchange, and (4) increasing the military budget and targeting spending on the most cost-
effective options.

Commercial developments will have an increasing impact on the acquisition process, and a
wide variety of areas relevant to the military must be leveraged. These include 6G networks,
self-driving vehicles, low earth orbit satellites, large language models, machine vision systems,
and complex planning algorithms. Developments in these areas should facilitate greater
coordination between contractors and agencies, improve quality control, better identify risks and
opportunities, and increase efficiencies. For example, 6G networks, with their order-of-
magnitude increase in bandwidth, should allow huge improvements in sharing data, imagery, and
intelligence, reducing the time to respond to threats.

Dual-use co-development and co-production should be encouraged between the United
States, India, and their allies. Virtually all new programs involve system-of-systems
architectures, and many highly effective military components should be considered from sources

144 Many of the initiatives are described in The White House, “Joint Fact Sheet: The United States and India
Continue to Chart an Ambitious Course for the Initiative on Critical and Emerging Technology,” June 17, 2024,

145 K ashish Parpiani, Biden, Trump, and India-US Technology Partnership, ORF Occasional Paper No. 447, August
2024.

146 justinO, “The Strategic Advantage of Al for the Defense Industrial Base,” Microsoft Tech Community, Public
Sector Blog, October 23, 2024.
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throughout the world: Israeli active protection systems and drones, German artillery systems,
Swedish missiles, French infrared sensors, etc. The U.S. M1A3 main battle tank, for example,
uses an Israeli active protection system, a German 120mm gun, and a Canadian fire control
system. Determination of the best systems and subsystems to consider should be made with high-
resolution simulations, wargames, and field tests, based on such criteria as effectiveness, cost,
burden, and flexibility across missions, conditions, threats, and time frames. Critical to the
analysis effort will be Al algorithms to model threat actions, maneuver forces, and manage
simulated communications. Such algorithms can access data from a variety of sources, replicate
enemy plans and actions, synthesize courses of action, and help to evaluate options.

Based on observations of Ukraine’s military activities, we identified five specific equipment
areas for Indian military development, all of which have implications for co-production:

o Improved combat vehicle mobility and protection. Even without a future emphasis on
massed ground forces, there is a strong role for future manned and unmanned vehicles in
India and for export. The key will be to ensure the right mobility (wheeled or tracked),'#’
adequate protection with kinetic and nonkinetic weapon systems, and stealth enabled by
electrification (hybrid in near term,'*® full electric in far future). It will be difficult to
settle on an appropriate common chassis (for cost minimization) because of the extreme
range of types of terrain in India and Southeast Asia.

o Integration of manned and unmanned air and ground platforms. This is an area of
extremely rapid development. The United States produces unmanned aerial vehicles in all
segments of payload and scale, ranging from small Group 1 systems, such as
Switchblade, to large, expensive Group 5 systems, such as Global Hawk. The systems
that have had the most impact in Ukraine and other conflicts are mid-range systems, such
as Altius 700, MALD, Harpy, and Harop. These appear to have the most potential for
India and its customers. Small reconnaissance and armed unmanned ground vehicles are
also becoming increasingly important. These all-weather systems need to be linked and
coordinated with air platforms, and both tied to long-range fires. Of special interest for
militaries around the globe may be large-scale production of small, low-cost missiles for
counter-drone and counter—rocket, artillery, and missile functions. Co-production of
small and mid-range unmanned systems should also be a highly lucrative area for India.

e Reliable networks linking dispersed command and control to the force. Probably the most
vulnerable element of a combined arms force is its network, as it can be disrupted by
electronic warfare, kinetic targeting of nodes, and even self-jamming.!* In the near term,
a combination of commercial technologies (6G, Starlink, etc.) and military spread
spectrum, anti-jam, encrypted networks should provide needed redundancy and

147 John Matsumura, John Gordon IV, Randall Steeb, Scott Boston, Caitlin Lee, Phillip Padilla, and John
Parmentola, Assessing Tracked and Wheeled Vehicles for Australian Mounted Close Combat Operations, RAND
Corporation, RR-1834-AUS, 2017.

148 Joseph Trevithick, “Next Generation Abrams X Tank Will Have Hybrid Power Plant,” War Zone, October 5,
2022.

149 Yuna Wong, John Yurchak, Robert W. Button, Aaron B. Frank, Burgess Laird, Osonde A. Osoba, Randall
Steeb, Benjamin N. Harris, and Sebastian Joon Bae, Deterrence in the Age of Thinking Machines, RAND
Corporation, RR-2797-RC, 2020.
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throughput.'>° In the longer term, India will likely need to invest in Al management of
relays, development of laser and quantum communications, information warfare, and
automated information value computation for all messages.'>! These can all involve co-
development and co-production efforts, depending on security and access restrictions.

o Improved integration of infantry and armor. Dismounted soldiers will still have a
significant role in combat and humanitarian operations. Man-portable systems include
anti-tank guided missiles (Javelin, LAW, etc.), small recon and strike drones, counter-
drone systems, network nodes, small ground robots, and bio-enhancements such as
exoskeletons. A key opportunity may be the development of lightweight power supplies
for the many components. For the soldier, the Indian Army may choose to develop
systems individually or, as the United States has done with the prototype Squad X and
Objective Force Warrior systems, produce a fully integrated system that communicates
other nearby platforms in the force.

® Reduced manning of deployment and logistics platforms. Movement of resources is a
prime area for application of automation, robotics, and Al. Eventually, fully autonomous
convoys and airlift will be possible, along with automated self-diagnosis and repair.'>?
Co-production of aircraft and ground vehicle chassis could be an initial part of this effort.
Air options for deployment and logistics should be especially important for India,
because of its long ranges and difficult terrain.

Key Takeaways

There are many promising technology directions for the Indian Army and its allies to
collaborate on future warfare developments. Recent conflicts, including those in Ukraine, Syria,
Armenia-Azerbaijan, and the Middle East, have highlighted the increasing effectiveness of long-
range indirect fires over armor attacks. They have also shown the much greater role of unmanned
and reduced-manned systems on the battlefield. Many of these changes have been achieved
through use of Al algorithms for sensing, targeting, allocation of resources, and network and
airspace management. For example, Palantir systems have been instrumental in the war in
Ukraine, integrating data from multiple sources for the commander.!>® SpaceX and Starlink have
been critical to both sides in the Ukraine war. In several other technology areas, such as missiles,
cannon rounds, and drones, the United States and its allies have already stated a need for

130 John Gordon IV and John Matsumura, Army Theater Fires Command.: Integration and Control of Very Long-
Range Army Fires,” RAND Corporation, RR-A809-1, 2021; John Gordon IV, Igor Mikolic-Torreira, D. Sean
Barnett, Katharina Ley Best, Scott Boston, Dan Madden, Danielle C. Tarraf, and Jordan Willcox, Army Fires
Capabilities for 2025 and Beyond, RAND Corporation, RR-2124-A, 2019.

151 Several of these Al functions are described in Amoha Basrur, “Assessing the Military Applications of
Generative AlL,” in Rajeswari Rajagopalan and Sameer Patil, eds., Future Warfare and Critical Technologies:
Evolving Tactics and Strategies, RF, 2024.

152 Shawn McKay, Matthew E. Boyer, Nahom M. Beyene, Michael Lerario, Matthew W. Lewis, Karlyn D. Stanley,
Randall Steeb, Bradley Wilson, and Kate Giglio, Automating Army Convoys: Technical and Tactical Risks and
Opportunities, RAND Corporation, RR-2406-A, 2020

133 Hooda, “Harnessing Commercial Technology for Future Wars: Lessons from Ukraine.”
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production redundancy and a desire for some form of co-production through defense industrial
cooperation.'>* In the now-early stages of co-production relationships, India may find low-risk
options should be emphasized—traditional missiles; smaller, shorter-range Group 1-3 category
drones; manned and unmanned ground vehicles; software-defined radios;'*> 3-D printing of
spares, etc.—followed in the future by more complex systems, such as Al-managed networks,
sophisticated seekers, high-power lasers, and quantum processing, after confidence and trust are
established.

Discussions with Indian Army and government experts suggest additional key takeaways for
enabling technology developments as follows:

e The extreme range of terrain types in India and its surrounding regions demands tailoring
of design and mix of air, naval, and ground systems for each region.

e Development and management of reliable, high-capacity information networks is
essential in every region for situation awareness, battle management, sustainment, and
coordination with allies.

e Al and unmanned systems will be ubiquitous, enabling previously unattainable levels of
speed, risk, and lethality. This will require agreements for sharing databases and
algorithms and procedures for vetting systems, as well as for determining safeguards.

e The rapid rise of nonkinetic, energy-intensive weapons will require huge increases in
platform power. Co-production of systems will have to consider significant levels of
electrification.

e The United States, India, and their partners will have to establish common standards for

equipment, algorithms, data, training, and support.

The benefits of such a long-term development, strategic planning, and co-production
relationship between the United States and India should include a more flexible, survivable, and
lethal Indian military, along with opportunities to establish India as an arms export center for
Southeast Asia.
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Chapter 7. Combat Vehicles—Mission Capabilities and the Future
of Warfare: Indian Perspective

Abhishek Sharma, ORF
Vivek Mishra, ORF

Armored vehicle production is estimated to grow at an annual rate of 4.3 percent, increasing
in value from USD 29.9 billion in 2023 to USD $36.9 billion in 2028.!5¢ The Asia-Pacific market
is seeing the second-fastest rate of growth (after the European market), with a growth rate of 9.6
percent.!>” The sharp increase is attributed firstly to increasing defense spending by China and
India and secondly to increasing counterterrorism and modernization efforts by states in the
Asia-Pacific region. Among defense expenditures, armored vehicles stand out because of three
crucial tasks they perform: protection, mobility, and firepower. During active warfare, these
strategic assets play a pivotal role, adding to existing strengths and acting as a force multiplier on
the battlefield. In the Asia-Pacific region, armored vehicles include different subcategories, such
as infantry fighting vehicles, main battle tanks, tactical and support vehicles, armored personnel
carriers, unmanned ground vehicles, mine-resistant armored protected vehicles, counter—
unmanned aerial systems, and light multi-role vehicles. Table 7.1 notes armored vehicle exports
by type from China, the United States, and other nations to Southeast Asia.

136 Defence iQ, Armoured Vehicle Global Market Report 2024-2028.
157 Defence iQ, Armoured Vehicle Global Market Report 2024-2028.
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Table 7.1. Southeast Asian Country Armored Vehicle Imports by Type from China, the United
States, and Other Countries

Type of Armored
Type of Armored Type of Armored Vehicle Vehicle from the

Country Vehicle from China from Australia or India United States
Brunei - - -
Cambodia - - -
Indonesia - Australia: 53 APC -
Laos 10 APC -
Malaysia - - 24 SPG
Myanmar 160 APC, 24 AAG, 6 India: 10 APC, 10 MBT -
SPG, 125 MBT, 76 IFV,
100 ATV

Philippines - - 187 APC
Singapore - - 15 APC
Thailand 122 AAG, 52 MBT, 34 - 110 APC, 253 MBT,

IFV 20 SPG, 6 TP
Vietnam - - -

SOURCE: Data from Shang-su Wu, “Southeast Asian Military Acquisition Under the China Quad
Dynamics,” Journal of East Asia Security, Vol 1, 2020, p. 3.

NOTE: AAG = anti-aircraft gun; APC = armored personnel carrier; ATV = anti-tank vehicle; IFV =
infantry fighting vehicles; MBT = main battle tank; SPG = self-propelled gun; TP = turboprop
engine.

Asia-Pacific

The Asia-Pacific market for armored vehicles is estimated to grow from USD 7.6 billion in
2023 to USD 11.9 billion by 2028, increasing by 9.6 percent annually. As noted, the
modernization of Chinese and Indian militaries is one of the drivers for this increase, as are
increasing hostilities and possibilities of conflict in the region. India has procured 1,750
Futuristic Infantry Combat Vehicles (ICVs) for USD 8 billion and 928 T-90 MBTs for USD 4.7
billion. Figure 7.1 shows the estimated armored vehicle market in the Asia-Pacific region in
coming years.
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Figure 7.1. Asia Pacific Armored Vehicles Projected Market Size, 2023-2028

SOURCE: Adapted from Defence iQ, Armoured Vehicle Global Market Report 2024—2028.

Within the Asia-Pacific region, South and Southeast Asia account for 37 percent of all arms
imports.'>8 Altogether, nine South and Southeast Asian states are among the top arms
importers.'>* Most South and Southeast Asian countries depend on a few global players—the
United States, France, Russia, China, South Korea, and India—for their military imports. As
geopolitical contests sharpen in the region, arms imports have become essential to defense
diplomacy and a way to exert influence. The need for armored vehicle imports from great powers
and for defense modernization and upgrades leads to complexities in efforts to maintain peace
and security. This balancing act has forced Southeast and South Asian countries to think
strategically about their defense partners, realizing the critical necessity of values, trusted
systems, reliability, and a resilient supply chain.

Southeast Asia

Six Southeast Asia countries—Singapore, Thailand, Philippines, Indonesia, Vietnam, and
Myanmar—are among the top 30 arms importers in the world.!®® Leading defense partners for
these nations are the United States, France, South Korea, India, China, Russia, and Belarus. The
growth of Southeast Asian defense is driven by increasing military investments for self-

158 pieter D. Wezeman, Katarina Fjokic, Mathew George, Zain Hussain, and Siemon T. Wezeman, Trends in
International Arms Transfer, 2023, Stockholm International Peace Research Institute, March 2024.

159 pieter D. Wezeman, Justine Gadon, and Siemon T. Wezeman, Trends in International Arms Transfers, 2022,
Stockholm International Peace Research Institute, March 2023.

160 Wezeman, Gordon, and Wezeman, Trends in International Arms T ransfers, 2022.
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defense.!S! As great-power rivalry increases, Southeast Asian states are diversifying their
supplies, as Figure 7.2 shows, with smaller suppliers, such as South Korea and India, becoming
increasingly important. India has shown its willingness to support the defense modernization of
its Southeast Asian partners, particularly through its Act East and Indo-Pacific vision that aims to
build “partnerships in the Indo-Pacific region for peace and security.”!? In support of these
partnerships, India has strengthened its defense relations with Association of Southeast Asian
Nations (ASEAN) members. For instance, India has begun exporting its BrahMos missile to the
Philippines, and both countries aim to consolidate their defense partnership, supporting “each
other towards achieving the goal of self-reliance in defense production.”!®* Similarly, Indonesia
seeks to forge closer defense cooperation with India. In a recent visit to India, senior Indonesian
officials visited Indian defense industries, such as TATA Advance Systems, Larsen & Toubro,
Bharat Forge, and Mahindra Defence, to discuss mechanisms “to enhance defense industrial
capabilities by cooperation in research & joint production.”!®* New Delhi has also established
strong defense relations with Vietnam, including potential collaboration between defense
industries.'® India is elevating its defense partnerships with peripheral Southeast Asian states,

169 and Laos, with whom the

such as Malaysia,'%® Brunei Darussalam,'®’ Singapore,!®® Cambodia,
defense partnership is still evolving. In elevating its strategic partnership with Malaysia, India
reaffirmed its intention to strengthen defense industrial cooperation, particularly “possibilities for
co-design, co-production and co-development in the defense industry.”!”? India has long

supported Cambodia’s demining efforts, helping it with capacity building, “training of personnel,

1611 ee Jaehyon, Understanding the Recent Southeast Asian Arms Build-up: A Commitment to a Minimum Military
Response Capability, Asan Institute for Policy Studies, December 20, 2023.
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Delhi,” press release, May 3, 2024.

165 Indian Ministry of Defence, “14th India-Vietnam Defence Policy Dialogue Held in New Delhi,” press release,
August 2, 2024.

166 Indian Ministry of External Affairs, “Joint Statement on India-Malaysia Comprehensive Strategic Partnership,”
August 20, 2024.
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exchange of experts, [and] cooperation in UN Peacekeeping operations”; this has led Cambodia
to develop its expertise in demining operations and help conflict-ridden countries.!”! In 2023,
Cambodia shipped 14 Mahindra MVP-i vehicles (produced by an Indian defense manufacturer)
to the UN Mission in Mali, demonstrating the effectiveness of Indian armored vehicles; four
were equipped with medical facilities, and ten were meant for mission troop transportation.!'’?

The diversification of the Southeast Asian arms market allows Indian and U.S. defense firms
to exploit opportunities, particularly for sales of combat vehicles. Vietnam, for instance, is
particularly eager to shift away from Russian systems because of U.S. sanctions and Russia’s
dismal performance on the battlefield.!”® Vietnam is interested in new systems from such
partners as India, South Korea, and the United States, particularly for advanced systems, such as
tanks, which were earlier procured from Russia.!”* The Philippines is expanding its armored
vehicles segment; last year, India handed over upgraded armored vehicles to the Philippine
marines.!’> With Russian supplies expected to decrease, India and the United States are poised to
capture a more significant share of combat vehicle exports. However, China currently dominates
exports to Laos,!’® Cambodia, and Myanmar, holding 85 percent of the regional market share.!”’
Laos, Cambodia, and Myanmar also do not face a common threat from China. Thailand has also
increased its defense imports from China in the past two decades. Still, the United States has the
largest share of the arms market across the region, at 34 percent, followed by Russia at 19
percent and China at 13 percent.!”® U.S. arms exports have increased 14 percent across the region
thanks to large purchases from Japan, South Korea, and Australia.'” The Philippines and

Singapore have imported more arms.'3°
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Figure 7.2. Southeast Asian Countries Diversifying Supplies

SOURCE: Adapted from Gauvril Torrijos, “Arms and Influence in Southeast Asia: The Link Between Arms
Procurement and Strategic Relations,” Center for Strategic and International Studies, September 22, 2022.

South Asia

Some, though not all, South Asian militaries operate armored vehicles. For example, Indian
PSU Vehicle Factory Jabalpur may export its 6*6 series of mine-protected vehicles to South
Asian states, such as Nepal and Bangladesh.!3! Pakistan, which has the second-largest military in
the subcontinent, depends heavily on China for defense imports. Others, however, are not
seeking to acquire armored vehicles. Given recent geopolitical events, as shaped by the domestic
politics of South Asian countries, and the absence of significant external threats, it is unlikely
that the demand for armored vehicles will greatly increase.

India and the U.S. Combat Vehicles Manufacturing Industry

The armored vehicle markets in the United States and India are large and growing. The U.S.
market in 2023 was estimated to be USD 8.70 billion and projected to reach USD 14.87 billion
by 2033 (see Figure 7.3). The Indian market is expected to reach USD 356 million by 2025 (see
Figure 7.4).!82 These projections are driven by domestic demand rather than exports.
Nevertheless, both India and the United States see huge potential in this sector of their defense
exports. India has seen its defense exports increase 30 times in the past ten years and is supplying

181 Wezeman et al., Trends in International Arms T ransfer, 2023.
182 KPMG, Defence Mobility: Opportunities for the Indian Automotive Sector, July 2020.
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weapons and ammunition to 90 countries worldwide.!®? The United States accounts for more
than 50 percent of India’s total defense exports, including armored vehicles.'3*

Figure 7.3. U.S. Demand for Military Vehicles (USD billions)

SOURCE: Data from Nova One Advisor, “U.S. Armored Vehicle Market,” webpage, undated.

Figure 7.4. Indian Demand for Military Vehicles (USD millions)

SOURCE: Data from KPMG, Defence Mobility: Opportunities for the Indian Automotive Sector.
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U.S. and India Collaboration

India and the United States are seeking to deepen military relations and strengthen supply
chain security. Discussions between them have focused on advancing “priority co-production
projects, including jet engines, unmanned platforms, munitions, and ground mobility systems,
under the U.S.-India Roadmap for Defense Industrial Cooperation.”!®® India recently signed a
Security of Supply Agreement (SOSA) with the United States; this will “enable both countries to
acquire the industrial resources they need from one another to resolve unanticipated supply chain
disruptions to meet national security needs.”!8¢ Additionally, under the 2023 “Roadmap for U.S.-
India Defense Industrial Cooperation,” based on the 2013 and 2015 frameworks on defense
cooperation, India and the United States have agreed to “work together to identify immediate and
high-impact opportunities to cooperatively produce the systems required to meet India’s military
modernization objectives.”'®” The roadmap also emphasized the U.S. intention to support making
India a “logistic hub for the United States and other partners in the Indo-Pacific region” and
further integrating the Indian defense industry into U.S. defense companies’ global defense
manufacturing supply chain.!®8

This strategic convergence between India and the United States creates ample opportunities
to build further institutional and systemic links between their defense industries, particularly for
armored vehicles, where the scope and scale for collaboration create mutual benefits. Recently,
media reports suggested that India and the United States are in advanced discussions for joint
manufacturing of the latest generation of Stryker armored infantry combat vehicles under the
Roadmap for U.S.-India Defense Industrial Cooperation.'®® The agreement on co-production and
co-development of “ground mobility systems” was reached during the India-US 2+2 Dialogue in
New Delhi in 2023, which sought to bring the defense sectors of India and the United States
closer together while enhancing Indian capabilities.!®° India and the United States are also
partnering on “co-producing fighter jet-engines and armored vehicles” and seek potential
markets for them in the region.!”! Such collaboration can boost joint efforts to ensure

185 U.S. Department of Defense, “Readout of Secretary of Defense Lloyd J. Austin III’s Meeting with Indian
Minister of Defense Rajnath Singh,” press release, August 23, 2024.
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international peace and security as well as the security of supply chains and interoperability
between the two countries.'®? If successful, India’s collaboration with the United States on
Stryker can help expand the partnership, particularly with Stryker’s different utilities, such as the
ICV, mobile gun systems, and even medical, reconnaissance, and fire support vehicles.!”® Such a
diverse portfolio would be particularly attractive for the Southeast and South Asian markets
looking to upgrade and modernize their armored vehicle systems. The Stryker system can be
customized to country-specific needs, whether for active warfare and the use of armored vehicles
with anti-tank missiles system, battlefield surveillance or command operations, or even infantry
carrier and medical and engineering support.

Strengthening India Defense Manufacturing

Private-public partnerships can further strengthen India-U.S defense manufacturing for
armored vehicles. Both public- and private-sector firms in India are engaged in manufacturing.
Public-sector units, such as Armoured Vehicles Nigam Limited and DRDO’s Combat Vehicles
Research & Development Establishment (CVRDE), have expertise in developing manned and
unnamed variants of armored fighting vehicles.!** These organizations have played a critical role
in achieving self-reliance in the technology of armored fighting vehicles, focusing on ““a strong
industry base for the manufacturing of its design and development: components, products, and
systems.”!”> The CVRDE has developed many subsystems, such as the Arjun MBT, MBT Arjun
Mk-1A, Arjun ARRV, Advanced Track Armoured Fighting Vehicle, Armory Recovery and
Repair Vehicle, Armoured Patrol Car (Scout Car), BHIM, and Ajeya Tank.

Additionally, in recent years, in the private sector, Indian companies such as Bharat Forge
Limited and its subsidiary Kalyani Strategic Systems Limited, which specializes in land
systems,!?® have risen as substantial players in the market, catering to domestic demands and
expanding into foreign markets. For instance, Bharat Forge plans to make 550 vehicles per year
and eventually increase production to 1,000 vehicles per year.!°” Similarly, the Kalyani Group
has showcased its engineering prowess in armored vehicles through systems such as Kalyani M4,
MPV, Kalyani Maverick, Light Bullet-Proof Vehicle, Armoured Troop Carrier, Armored
Personnel Carrier, Advanced Towed Artillery Gun Systems (ATAGS), etc.'”® The company is
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also working with India’s DRDO on ATAGS and building Future ICVs for India!®® and the
global market.? Its ambitions extend to artillery?°! and aerospace. To realize this ambition,
Kalyani recently signed an MoU with the global aerospace and technology company Paramount
Group for work beyond India, specifically for the 4*4 and 6*6 Infantry fighting platforms.?%2
Bharat Forge is working with nearly a dozen countries in Southeast Asia, Europe, Africa, and

even the United States for future orders.?%3

It recently backed a contract to supply 155-mm
ATAGS to Armenia. It also has an extensive maintenance, repair, and overhaul (MRO)
ecosystem for armored vehicles, including running gear, powertrain, driveline, ordnance, and
ammunition.?%*

Mahindra Defense Systems, Ashok Leyland Defence, Tata Advanced Systems Ltd, and
Larsen and Toubro are also giants in an Indian armored defense manufacturing landscape that
holds great potential. Among their systems are Wheeled Armored Platform (WhAP 8*8), K9
Vajra self-propelled howitzer, and Bullet Proof Vehicles. Some systems, such as the WhAP,
have already secured foreign deals from Morocco, which will further help India penetrate the
African defense market.?? Positives emerging for defense cooperation between India and the
United States on the MRO ecosystem between TATA and Lockheed Martin in C-130J are
expected to have a trickle-down effect in other areas such as armored vehicles. India and the
United States can consolidate their defense co-production and co-development partnership,
spanning across the supply chain, including the MRO, if they target both the public and private
sectors.

While opportunities exist, some challenges remain and may also emerge, including the
following:

e Joint production and manufacturing of these armored systems may bring down costs, but
DFARS compliance can pose challenges. Should it be achieved, then Indian companies
will become eligible to participate in global tenders for U.S. and NATO companies.

e Many Southeast and South Asian countries are very cautious of Western weapon systems
because of the conditions of their use. India can play a significant part in guaranteeing the
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supply and maintenance of the subsystems. Additionally, buying these systems from
India removes the hesitancy related to importing military equipment directly from the
more prominent players.

e Political disagreement and degree of indigenization may plague major defense deals;
public-private partnerships focusing on the comprehensive transfer of technology,
country-specific upgrades, and joint research and developments of future developments
can help overcome such challenges.
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Chapter 8. Key Findings

John V. Parachini, RAND
Vivek Mishra, ORF

This dialogue is part of ongoing analytic discussions between RAND and ORF to exchange
ideas and expertise on critical topics of interest to both countries. The papers in Chapters 2—7
reveal a great deal of agreement among participants in the dialogue, as well as important
challenges.

This last chapter summarizes the main takeaways from the papers and corresponding
discussions during each of the three panels. Participants from both RAND and ORF highlighted
the growing defense cooperation between India and the United States and discussed avenues for
continued development. There were several areas of wide agreement across the papers that were
evident in the discussions, as well as some differing perspectives.

Consistent with the RAND-ORF dialogue meeting in January 2024, participants indicated a
continuing desire by the Indian government to reduce the defense forces’ reliance on Russian
weaponry. Indian participants argued that, despite the historical ties India has with Russia, the
technical cooperation and transfer of technology from Russia has not been what it was during
Soviet times. Prime Minister Modi’s policy of Make in India is a key driver of this shift, as is
India’s desire to not be so dependent on one weapon supplier. The value of diversification
became evident when Russia’s invasion of Ukraine stretched Russia’s stocks and defense
production to the point that it has struggled to meet its overseas weapon supply commitments.

India sees a shift to U.S. arms as the natural way to achieve a rapid reduction in its reliance
of Russian arms, as well as its subsidiary goals noted above. The two countries have been
strategic partners for over two decades, and the relationship has witnessed increasing levels of
trust and satisfaction with outcomes.

China’s rapid rise as a major power in the Indo-Pacific region has increased the overlap of
U.S. and Indian interests in the region. China’s assertive moves in the South and East China Seas
risk upsetting the region’s geostrategic balance and raise the possibility of conflict between
China and the United States. Chinese incursions along India’s border since 2017 have
fundamentally altered the two countries’ relationship.?°® These developments provide both the
United States and India with good reasons to cooperate. India seeks to further its relations with
other major economies in Asia and Europe as means to grow its economy and assert its
independent sovereignty. U.S. participants noted that stronger relations between India and other

206 While a positive development, the October 2024 withdrawal of Chinese troops from land that was earlier part of
their buffer zone may be only a temporary reprieve.
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democracies with open economies fit with U.S. views that its global security is enhanced by
having a constellation of allies and partners who generally respect internationally recognized
laws and norms that facilitate enormous prosperity.

While Indian arms production overwhelmingly takes place in the public sector, India’s
private-sector defense companies are set to become a key driver of increased indigenous defense
production in coming years. Make in India requirements and co-production arrangements with a
few foreign defense companies will help these private-sector companies to grow. Joint
production of defense equipment has been a natural aspect of the growing U.S.-India security
relationship. Cooperation on aircraft engines and MQ-9 drones, as well as a recent partnership to
produce microchips for defense equipment, are all examples of this expanding defense
relationship. A significant successful example of a joint U.S.-India co-development and co-
production of a major defense item, such as a combat vehicle, ship, or aircraft, would provide an
important branding endorsement for other similar cooperative defense production projects.

In parallel to the value of Indian-U.S. joint projects on major defense systems, there was a
consensus on the importance of collaboration among start-up companies. While venture capital
support for startup companies in India is growing, it is not as robust as it is in the United States.
Collaboration among the two countries’ startup companies in the dual-use sector may lead to
innovations and eventual products that result in a balanced relationship between firms from the
two countries.

A formidable challenge that Indian and U.S. participants agreed on is the structural
difference between how the two countries produce defense systems. In general, the U.S. Defense
Department sets requirements for systems. Private defense companies, who have profit motives,
compete on performance and cost. In contrast, India has hitherto prioritized allocation to Indian
government defense production entities that produce for national security purposes over the
private sector. This may change under policies calling for more private-sector involvement.

Several Indian companies are bidding to produce variants of the Stryker combat vehicle,
which might serve as the model case. Collaboration on the production of this system could be an
important export item that might meet the security needs of several Southeast Asian countries.
Indian and American participants agreed that Southeast Asia is a better arms market for arms
exports that they two countries may co-produce.

There have been several events in recent months after the September 2024 dialogue that may
be considered as significant for the trajectory of U.S.-India defense cooperation. These include
the October 2024 China-India agreement between on troop withdrawal by China, the February
2025 COMPACT (Catalyzing Opportunities for Military Partnership, Accelerated Commerce &
Technology) initiative agreed to by Prime Minister Modi and President Trump, and the May
2025 India-Pakistan conflict that followed the April 2025 terror attacks in Kashmir. Overall, the
events do not disturb our conclusion about the fundamental importance of U.S.-India defense
cooperation.
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Abbreviations

AJT
ASEAN
COVID-19
CSIS
CVRDE
DAU
DFARS
DIB
DoD
DRDO
DTTI
FMS
FY
HAL
IAC
Icv

IP

IPRI
ISR
ITAR
MBT
MoD
MOU
MRO
NDIS
NDS
ORF
Quad
R&D
SIPRI
SOSA
UN
USD
WhAP

Advanced Jet Trainer

Association of Southeast Asian Nations
coronavirus disease 2019

Center for Strategic and International Studies

Combat Vehicles Research and Development Establishment

Defense Acquisition Agency

Defense Federal Acquisition Regulation Supplement

defense industrial base

U.S. Department of Defense

Defence Research and Development Organization
Defense Technology and Trade Initiative
Foreign Military Sales

Financial Year

Hindustan Aeronautics Limited

International Armaments Cooperation
Infantry Combat Vehicle

intellectual property

Intellectual Property Rights Index
Intelligence, surveillance, and reconnaissance
International Traffic in Arms Regulations
main battle tank

Ministry of Defence

memorandum of understanding

maintenance, repair, and overhaul

National Defense Industrial Strategy
National Defense Strategy

Observer Research Foundation

Quadrilateral Security Dialogue

research and development

Stockholm International Peace Research Institute
Security of Supply Agreement

United Nations

U.S. dollars

wheeled armored platform
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