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	This paper examines the rapidly changing astropolitical environment in South Asia and the role that the fast-growing and militarized Indian space program has played in the security of Pakistan. It offers a novel contribution by applying Everett C. Dolman's theoretical doctrine of Astropolitik to this regional rivalry. It measures Pakistan’s lack of a comprehensive space doctrine, institutional incoherence, and historical under-investment in the space industry against the astropolitical principles of the Indian space program. Through qualitative thematic analysis, this research identifies a critical strategic flaw in Pakistan's defensive posture. Findings show that India's highly militarized space capabilities would cause a high degree of strategic asymmetry and the escalation of the security dilemma for Pakistan. Analysis indicates that Pakistan lacks strategic freedom due to its current reliance on foreign assets, implying that without indigenous Satellite Launch Vehicles and development of dual-use satellites, its space program remains vulnerable. This paper has therefore recommended that Pakistan adopt a dynamic strategic hedging model to balance access to technology and dependence. It further suggests that a civil-military space integration framework should be institutionalized to maximize both defense anddevelopment-focused dual-use capabilities.
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Introduction 
Recent global trends have contributed to a substantial shift in warfare, primarily driven by the emergence of military aerospace capabilities. The aerospace capacity of a state increases the flexibility, protection, speed, and range of its forces, allowing better control over the battlefield. Combined with a sound doctrine, these forces can severely cripple an adversary's ability to fight a war. The rapid development of space technology in India and its progressive militarization of space are seen by Pakistan as significant strategic threats to regional security and destabilizing factors in the balance of power.[footnoteRef:3] Advanced satellite-based intelligence, reconnaissance, and communication systems are among India's initiatives that have gained strategic benefits through joint agreements, including data-sharing contracts, further increasing India's aerospace visibility, and often at the expense of Pakistan's strategic interests. [3:  Mohammad Ali Zafar and Ayesha Zafar, “Devising National Space Policy in Pakistan,”  A Journal Of Strategic Airpower & Spacepower, Vol 1, No. 4 (Winter 2022), pp. 49-62.] 

[bookmark: _GoBack]The long-standing rivalry between India and Pakistan still characterizes the political landscape of the region, the military modernization process, and the increasingly intense space competition. Consistent with its conception of future warfare, India is making significant investments in space-based infrastructure. It has developed electroless remote-control decoys used to mimic real targets, such as satellites or missiles, to confuse enemy sensors and draw them away from tangible assets, and Unmanned Aerial Vehicles (UAVs) to improve the security of communications and interfere with enemy operations. To enhance its ability to de-orbit satellites in low Earth orbit, it has further advanced these technological synergies and asserted its status as one of the few countries with proven space warfare capability. These developments reinforce India's aerospace and strategic strength, which coincides with limiting Pakistan's security calculus. Thus, it is forced to rely on scarce domestic resources and on alliances with foreign forces to keep the situation in the region under control.[footnoteRef:4] Additionally, India's anti-satellite exercises, including the successful Mission Shakti in 2019, indicate new possibilities for weaponizing space. This marks the turning point in the balance, favoring the projection of power and coercion.[footnoteRef:5] The dynamic nature of war, heavily influenced by the development of satellite technology, surveillance tools, and space-based communications, requires a paradigm shift in how Pakistan conducts its aerospace and defense planning.[footnoteRef:6]  [4:  Muhammad Usman, “US-China Space Warfare: Implications for Pakistan,” Social Science Review Archives, Vol. 3, No. 1 (January 12, 2025), pp. 555–66, doi:10.70670/sra.v3i1.335.]  [5:  Raja Qaiser Ahmed and Misbah Arif, “Space Militarization in South Asia: India’s Quest for Space Weapons and Implications for Pakistan,” Asian Survey, Vol. 57, No. 5 (2017), pp. 813–32.]  [6:  Unbreen Qayyum, Sohail Anjum, and Samina Sabir, “Armed Conflict, Militarization and Ecological Footprint: Empirical Evidence from South Asia,” Journal of Cleaner Production, Vol. 281 (January 2021), 125299, doi:10.1016/j.jclepro.2020.125299.] 

[bookmark: _Hlk211710841]The purpose of this paper is to comprehend the implications of the space and military space programs of India on Pakistan and the stability of the region. It also highlights the necessity for the Pakistani government to pursue a consistent, proactive space policy that will address the evolving regional security threats, enhance strategic deterrence, and make the country a viable actor in the competitive astropolitical game. The paper is divided into five sections. Following the introduction, the literature review situates the study within the existing discussions on space power and strategy. The theoretical framework and research approach are presented in the methodology section. This is followed by the findings and discussion, which analyze Pakistan’s space program and strategic implications. The final section presents key recommendations and concludes the study.
Literature Review
The expansion of aerospace capabilities has reshaped global strategic priorities, enhancing the operational significance of space. In South Asia, India and Pakistan’s space programs reflect strategic objectives that combine technological development, national security, and economic applications. Both countries’ investments in space capabilities are responses to regional security imperatives, technological opportunities, and international partnerships, rather than unilateral aggressive behavior.[footnoteRef:7] [7:  Sheeba Irfan, Ahmad Sheraz, and Muhammad Mukarram Babar, “Role of Space Technology in India: The Perceived Threats and Recommended Measures for Pakistan,” Global International Relations Review, Vol. 7, No. 2 (June 30, 2024), pp. 16–23, doi:10.31703/girr.2024(VII-II).02.] 

Space Deterrence and Escalation 
With major world powers such as the US, China, and Russia competing to dominate space, the escalation in space warfare is inevitable. This competition gives rise to three assumptions: war in space will be unavoidable, states will develop assets to fight in space, and space wars will be based on offensive strategies rather than deterrent approaches.[footnoteRef:8] Space hegemony will be the defining feature of the 21st century. A realist scholar on space power, Everett Dolman, states that, “if some state or organization should desire to contest or control space, denying the fruits thereof to another state, there is simply no defense against such action; there is only deterrence through the threat of asymmetric, Earth-centered retaliation.”[footnoteRef:9] Thus, space deterrence requires states to acquire space weapons. This creates a dilemma: use it or risk it, where states might feel pressured to shoot first rather than risk losing critical satellite assets.[footnoteRef:10]  [8:  James Clay Moltz, “The Changing Dynamics of Twenty-First-Century Space Power,” Journal of Strategic Security, Vol. 12, No. 1 (2019), pp. 15–43, https://www.jstor.org/stable/26623076.]  [9:  Everett Carl Dolman, “New Frontiers, Old Realities,” Strategic Studies Quarterly, Vol. 6, No. 1 (2012), pp. 78–96, https://www.jstor.org/stable/26270791.]  [10:  Michael Krepon, Space Assurance or Space Weapons?, 2004.] 

Space Security Trilemma Dynamics in South Asia
Interconnected security concerns among the US, China, and India drive the space security trilemma in South Asia, with strategic implications for the broader South Asia region. Any move to increase the space capability by one often decreases the security of the other. China's urge to balance its space capabilities with the US triggers a response from India to establish balance in the South Asian region. India’s expanding space capabilities alter the regional strategic balance, prompting Pakistan to reassess its security posture.[footnoteRef:11] This leads to strategic competition in the Space domain.  [11:  Fazal Abbas Awan et al., “Pakistan India Space Program and the Satellite System,” Journal of Indian Studies, Vol. 4, No.1 (2018), pp. 129–39.] 

This intricate interplay is further complicated by the US-China bilateral relationship in space, which has significant spill-over effects, transforming relations between India-China, India-Pakistan, and China-Pakistan.[footnoteRef:12] To counter Chinese ambitions, India continuously invests in its space sector, leveraging both indigenous innovations and international collaborations.[footnoteRef:13] The ASAT test by India in 2019 is a prime example of this. This demonstration of anti-satellite capabilities, although not explicitly directed at any country, was notably aimed at redressing the strategic balance with China, following China's 2007 ASAT test.[footnoteRef:14]  [12:  Zulfqar Khan and Ahmad Khan, “Space Security Trilemma in South Asia,” Astropolitics, Vol. 17, No. 1 (2019), pp. 4–22, https://doi.org/10.1080/14777622.2019.1578931.]  [13:  Mian Zahid Hussain and Raja Qaiser Ahmed, “Space Programs of India and Pakistan: Military and Strategic Installations in Outer Space and Precarious Regional Strategic Stability,” Space Policy, Vol. 47 (February 2019), pp. 63–75, https://doi.org/10.1016/j.spacepol.2018.06.003.]  [14:  Dimitrios Stroikos, “Still Lost in Space? Understanding China and India’s Anti-Satellite Tests through an Eclectic Approach,” Astropolitics, Vol. 21, No. 2 (2023), pp. 179–205, https://doi.org/10.1080/14777622.2023.2277253. ] 

Dual-Use and Dual-Purpose Space Objects
According to the United Nations Institute of Disarmament Research (UNIDIR), “the term ‘dual use’ is often used to refer to space objects that (i) have both military and civilian functions, or that (ii) can be repurposed to be used for aggressive objectives.” There is some difference in the terms “dual use” and “dual-purpose.” A dual-use satellite is designed for both civilian and military purposes, whereas a dual-purpose satellite is primarily designed for debris removal or on-orbit servicing. The latter can provide support to military satellites through on-orbit servicing.[footnoteRef:15] Experts on the issue argue that the term dual-use covers the current use of space objects, whereas dual-purpose space objects can be repurposed later as weapons.[footnoteRef:16] This ambiguity highlights the inherent uncertainty and potential for escalation in the militarization of space. The intent behind using space objects determines whether they are dangerous or contribute to regional stability. Until states use dual-purpose technologies for peaceful exploration and other tasks, they cannot be seen as a threat. In South Asia, India owns multiple dual-use satellite technologies that it uses for Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR) to enhance its military capabilities. Similarly, Pakistan has acquired some dual-use space technologies with Chinese help to maintain regional balance.[footnoteRef:17] [15:  UNIDIR, “Dual-Use - Terminology - Outer Space Security Lexicon,” accessed December 26, 2025, https://spacesecuritylexicon.org/terminology/dual-use.]  [16:  Almudena Azcárate Ortega, “Not a Rose by Any Other Name: Dual-Use and Dual-Purpose Space Systems,” Lawfare, June 5, 2023, https://www.lawfaremedia.org/article/not-a-rose-by-any-other-name-dual-use-and-dual-purpose-space-systems.]  [17:  Mian Zahid Hussain and Raja Qaiser Ahmed, “Space Programs of India and Pakistan: Military and Strategic Installations in Outer Space and Precarious Regional Strategic Stability,” Space Policy, Vol. 47 (February 2019), pp. 63–75, https://doi.org/10.1016/j.spacepol.2018.06.003.] 

Pakistan's Space Program: Genesis, Stagnation, and Revival
Pakistan initiated its space journey with the establishment of the Space and Upper Atmosphere Research Commission (SUPARCO) in 1961, predating the Indian Space Research Organization (ISRO), which led to the successful launch of Rehbar-1 in 1962.[footnoteRef:18] It became the third Asian country to launch a rocket into space. This was followed by later experimental satellites, Badr in 1990 and Badr-B in 2001, both of which were also successful.[footnoteRef:19] However, the country's impressive space performance was halted by insufficient funding and resources to achieve long-term progress and innovation, bureaucratic barriers, political instability, and a lack of technical skills to exploit domestic space opportunities. Furthermore, in 1991, SUPARCO faced technological denial due to Western sanctions, which imposed financial burdens and delayed satellite launches. [18:  Ali Ahsan and Ahmad Khan, “Pakistan’s Journey into Space,” Astropolitics, Vol. 17, No. 1 (January 2, 2019), pp. 38–50, doi:10.1080/14777622.2019.1578933.]  [19:  Shamaila Amir and Nazia Abdul Rehman, “Space Technology and Its Military Application: Options for Pakistan,” Journal of Advanced Military Studies, Vol. 15, No. 1 (June 20, 2024), pp. 136–52, doi:10.21140/mcuj.20231501008.] 

In recent years, there have been discernible signs of revival. The strategic partnership between China and Pakistan, particularly under the China-Pakistan Economic Corridor (CPEC), has facilitated the launch of two essential satellites, PRSS-1 and PAKTES-1A, in 2018.[footnoteRef:20]  Pakistan's implementation of the BeiDou navigation system and the articulation of Space Vision 2047 demonstrate Pakistan's renewed strategic space technology.[footnoteRef:21] In May 2024, Pakistan’s space journey reached new heights as the ICUBE-Q mission, the country’s first lunar orbiter, was successfully launched with support from China’s National Space Administration and Shanghai Jiao Tong University.[footnoteRef:22] Noted by Prime Minister Shahbaz Sharif, the launch marked “Pakistan’s first step in space, stressing its strategic value.[footnoteRef:23] Critical structural challenges are also exposed in these developments. The use of Chinese resources in the launch of satellites indicates Pakistan's limited capacity to execute similar missions.[footnoteRef:24] [20:  “PAKSAT-1R: China Launches Pakistan’s ‘First’ Communications Satellite," The Express Tribune, accessed May 19, 2025, https://tribune.com.pk/story/229797/paksat-1r-china-launches-pakistans-first-communications-satellite.]  [21:  Gulf News, “Pakistan Keen to Explore Space Technologies for Sustainable Development, accessed May 19, 2025, https://gulfnews.com/world/asia/pakistan/pakistan-keen-to-explore-space-technologies-for-sustainable-development-1.86909898.]  [22:  Ibid.]  [23:  Dhriti Mukherjee, “Enforced Disappearances, Clampdown on Civil Liberties and Pre-Election Interferences: Eight Takeaways of US State Department Report on Pakistan’s Human Rights” (NIAS Area Studies, 2024), https://globalpolitics.in/Pakistan-Monitor-June-2024.pdf.]  [24:  “ICUBE-Q,” accessed May 19, 2025, https://ist.edu.pk/icube-q.] 

This dependence on cooperation highlights that Pakistan has little indigenous launch capability and is typically reliant on cooperation to achieve space missions. In 2011, a Chinese-assisted Paksat-1R communications satellite covered a wide area of Central Asia, the Middle East, South Asia, and some of Africa and Europe. Space Vision 2047 seeks to utilize space technology to promote socio-economic development, urbanization, disaster control, agricultural monitoring, and environmental conservation, and to support defense. It describes policies of a constellation of five Geostationary and six Low Earth Orbit satellites.[footnoteRef:25] They focus on reconnaissance, navigation, and early-warning systems essential to national security, which means that Pakistan depends on its allies for both strategy and technology.[footnoteRef:26] [25:  Salim Mehmud, “Pakistan’s Space Programme,” Space Policy, Vol. 5 (January 1, 1989), pp.  217–26, doi:10.1016/0265-9646(89)90088-X.]  [26:  German Aerospace Center (DLR), Institute of Space Systems and Volker Maiwald, “Analysis of Spaceflight Activities’ Impact on Sustainable Development in the Global South,” Management of Sustainable Development, Vol. 15, No. 2 (December 1, 2023), pp. 36–58, doi:10.54989/msd-2023-0015.] 

Reliance on both China’s BeiDou Navigation Satellite System (BDS) and the US-based GPS, rather than just GPS, is an improvement that helps Pakistan diversify its military partnerships and boosts satellite-based ISR (Intelligence, Surveillance, and Reconnaissance) activities. These advances are not sufficient for Pakistan to have an independent strategic agency unless it increases its capabilities in developing Satellite Launch Vehicles (SLVs), mission control infrastructure, and regulatory infrastructure.[footnoteRef:27] All six satellites launched by Pakistan so far have received Chinese support, proving the country is not self-sufficient in space work.[footnoteRef:28] In stark contrast, ISRO has developed indigenous launch capabilities, carried out multi-satellite missions, and is now planning a space station. [footnoteRef:29] The new National Space Policy (2023) and Space Vision 2047 were developed to deal with these gaps. By introducing these strategies, Pakistan admits to having previously faced difficulties, such as inadequate STEM investment, weak industrial infrastructure, and institutional opacity.[footnoteRef:30] [27:  “Pakistan Orbiting Back into Space Exploration,” accessed May 19, 2025, https://www.sps-aviation.com/story/?id=3495&h=Pakistan-Orbiting-Back-into-Space-Exploration.]  [28:  Theresa Hitchens, “Multilateralism in Space: Opportunities and Challenges for Achieving Space Security,” Space and Defense, vol. 4, No. 3 (November 10, 2023), doi:10.32873/uno.dc.sd.04.02.1160.]  [29:  “PAKSAT-1R: China Launches Pakistan’s ‘First’ Communications Satellite.”]  [30:  Zohaib Altaf and Nimra Javed, “Pakistan’s New Space Policy: Overcoming Historical Challenges and Embracing a New Era,” CISSAJK, December 19, 2023, https://cissajk.org.pk/2023/12/19/pakistans-new-space-policy-overcoming-historical-challenges-and-embracing-a-new-era/.] 

India's Space Ambitions and Militarization
The global competition for space power is evident in South Asia, where India and Pakistan are significant regional players caught in a security trilemma.[footnoteRef:31] That affects space activities and the regional balance of power. [footnoteRef:32] As discussed above, Pakistan perceives that India’s space program, initially aimed at socio-economic growth, has gradually evolved into military goals.[footnoteRef:33] This evolution includes sophisticated satellite systems, the development of anti-satellite capabilities, and the formal integration of space into its military doctrine.[footnoteRef:34]  [31:  Ahmad Khan and Eligar Sadeh, “Introduction: Space Power and Security Trilemma in South Asia,” Astropolitics, Vol. 17, No. 1 (January 2, 2019), pp. 1–3, doi:10.1080/14777622.2019.1589996.]  [32:  Raja Qaiser Ahmed and Misbah Arif, “Space Militarization in South Asia: India’s Quest for Space Weapons and Implications for Pakistan,” accessed May 19, 2025, https://online.ucpress.edu/as/article/57/5/813/24983/Space-Militarization-in-South-AsiaIndia-s-Quest.]  [33:  Noor-ul-Huda Atif, “SWOT Analysis of Pakistan’s Space Program,” NUST Journal of International Peace & Stability, July 23, 2020, pp. 48–59, doi:10.37540/njips.v3i2.57.]  [34:  Dimitrios Stroikos, “Still Lost in Space? Understanding China and India’s Anti-Satellite Tests through an Eclectic Approach,” Astropolitics, Vol. 21, No. 2 (September 2, 2023), pp. 179–205, doi:10.1080/14777622.2023.2277253.] 

When China conducted an ASAT test in 2007, India accelerated its development of anti-satellite capabilities. The 2019 Mission Shakti test of an ASAT, which made India one of the few countries to demonstrate space warfare capabilities, placed it squarely in the transition to power projection and strategic coercion. The first civilian satellite designed to serve the Indian Navy is GSAT-7, and the first designed to serve the Indian Air Force is GSAT-7A. The Electro-Magnetic Intelligence Satellite will enhance the Indian Armed Forces' capability to detect and intercept enemy radar signals. These space capabilities, when combined with C4ISR capabilities, greatly enhance India's Space Situational Awareness.[footnoteRef:35]  [35:  Anushka Saxena, “India’s Space Policy and Counter-Space Capabilities,” Strategic Analysis, Vol. 47, No. 2 (March 4, 2023), pp. 146–58, doi:10.1080/09700161.2023.2191238.] 

India's anti-satellite capabilities have been based on its current Ballistic Missile Defense and Intercontinental Ballistic Missile (ICBMs) programs. The Indian Armed Forces Joint Doctrine (AFJD) 2017 and the Land Warfare Doctrine (LWD) 2018 both point to space as a fourth medium of warfare. In addition, the 2+2 Dialogue agreement between India and the US in 2020 has increased the availability of high-resolution satellite and geospatial intelligence, enhancing India's knowledge of the battle space and its ISR capabilities.[footnoteRef:36] Such technological synergies are strengthened by the Indian military space successes, such as the IndSpaceEx military space exercise in 2019. These developments enhance India's aerospace and strategic capabilities while simultaneously limiting Pakistan's security calculus. [36:  German Aerospace Center (DLR), Institute of Space Systems and Maiwald, “Analysis of Spaceflight Activities’ Impact on Sustainable Development in the Global South.”] 

Gaps in Pakistan's Strategic Planning and Doctrinal Framework
As an early participant in space exploration, Pakistan now lacks a comprehensive national space law and a unified space policy to harmonize civilian, military, and academic goals. It leads to institutional incoherence due to bureaucratic obstacles and mismanagement, and thus cannot effectively coordinate the various public and private institutions that are part of its space program.[footnoteRef:37] In addition, SUPARCO has fewer resources and less decision-making authority than India's ISRO, which has a more integrated, nationally oriented strategy. These are political, technological, and economic limitations that hinder Pakistan's ability to fully utilize space technology to develop the country and enhance security.[footnoteRef:38] The paper places South Asian space developments in a broader analytical context and explores how middle powers, such as Pakistan, manage their technology challenges, strategies, and international alliances. Through the analysis of capability development, operational uses, and organizational frameworks, the research offers an opportunity to understand the dynamics of regional space, its improvements and current issues, without assigning a single motive or creating an adversarial discourse.  [37:  Amir and Rehman, “Space Technology and Its Military Application,” June 20, 2024.]  [38:  Ibid.] 

Theoretical Framework
The theoretical approach used in this paper is Everett C. Dolman’s Astropolitik: Classical Geopolitics in the Space Age (2002), which is a foundational work that applies classical geopolitical principles to outer space. It argues that celestial space is not a neutral vacuum but a strategic environment where power competition unfolds. In it, Dolman extends traditional geopolitical concepts (such as competition for territory and strategic position) into orbital and astrodynamics space, proposing that control of key orbits and space infrastructure shapes national power and security in the 21st century. This framework draws on realist international relations theory and classical ideas of territorial dominance to suggest that states capable of mastering space geography can project power, deter rivals, and shape global outcomes.[footnoteRef:39]  [39:  Everett C. Dolman, Astropolitik,  ed. (Londong & New York: Routledge, 2005), doi:10.4324/9780203016640.] 

Dolman introduced the concept of Astro-geography, dividing outer space into specific regions (Low Earth Orbit, Medium Earth Orbit, and Geostationary Orbit). As Dolman suggests, all these spatial regimes have their own military and strategic uses. He claims that control, or the lack of control, over these orbits is the key determinant of a state's capacity to project power, deter rivals, and maintain technological sovereignty. Similar to the old days, when command of sea routes determined maritime hegemony, today the command of space satellites determines strategic advantage.
In the formulation of Dolman, three main concepts constitute astropolitical power: (1) Control: The ability to establish control over vital orbits and infrastructures; (2) Contestation: The ability to establish the capacity to deny adversaries the ability to access uncontrolled assets; (3) Survivability: The ability to maintain resilience of national assets to disruption or attack. Assumes that space as an element of national power cannot be operationalized without a formal space doctrine. The result of such a doctrinal vacuum is that the states become dependent, reactive, and subordinate in strategy, especially in times of crisis, when adversaries may use their greater space capabilities to spy on them, target them with precision, and provide signals of deterrence.
Dolman’s original formulation is often critiqued for its emphasis on hegemonic control and great-power competition.[footnoteRef:40] Pakistan demonstrates that astropolitical dynamics also apply to middle- and emerging-space actors, albeit in asymmetrical forms. Pakistan remains embedded in orbital politics but lacks the autonomy to contest or secure survivability independently. At the same time, Pakistan’s experience suggests that astropolitical theory accounts for coalitional and hedging strategies, where states seek security through diversified partnerships rather than unilateral dominance.[footnoteRef:41] The conceptual focus on space power and orbital geography is a necessary complement to conventional deterrence theory, where issues such as ambiguity in thresholds for hostile actions, dual-use technologies, and structural dependence challenge classic deterrence constructs derived from terrestrial or nuclear paradigms.[footnoteRef:42] [40:  David W. Kearn, “The Politics of Space Security: Strategic Restraint and the Pursuit of National Interest – By James Clay Moltz,” Review of Policy Research, Vol. 27, No. 4 (July 2010), pp. 530–32, doi:10.1111/j.1541-1338.2010.00455_3.x.]  [41: Michael Sheehan, The International Politics of Space, (Routledge, 2007), https://www.perlego.com/book/1518193/the-international-politics-of-space-pdf.]  [42:  Kawsar Uddin Mahmud, “A Critical Analytical Essay on the Book,  ‘Astropolitik: Classical Geopolitics in the Space Age’ by Everett C. Dolman,” July 28, 2022, doi:10.5281/zenodo.6918030.] 

Research Methodology
In this study, the research design is qualitative and uses secondary data.[footnoteRef:43] Secondary data analysis enables the exploration of policy issues, making it possible to highlight trends and relations without collecting primary data. [footnoteRef:44] This methodological choice is particularly suitable for policy-oriented studies, leveraging existing governmental and non-governmental data to ensure timeliness and credibility.[footnoteRef:45] [43:  Wendy B. Young and Hosihn Ryu, “Secondary Data for Policy Studies: Benefits and Challenges,” Policy, Politics, & Nursing Practice, Vol. 1, No. 4 (November 2000), pp. 302–7, doi:10.1177/152715440000100408.]  [44:  Pederson Ll et al., “Use of Secondary Data Analyses in Research: Pros and Cons,” Journal of Addiction Medicine and Therapeutic Science (July 8, 2020), pp. 58–60, doi:10.17352/2455-3484.000039.]  [45:  Young and Ryu, “Secondary Data for Policy Studies.”] 

Research Design and Method
It is a qualitative, descriptive-analytical study that aims to explain patterns and derive meaning from the available documents and reports on space programs in India and Pakistan.
Secondary Data Sampling
The sampling technique was purposive, selecting documents directly relevant to the research objectives. For this study, documents were strategically chosen for their direct relevance to the research objectives, including government policies, institutional reports, scholarly articles, and international doctrines, thereby ensuring a diverse range of perspectives. To reduce bias, sources were cross-verified and triangulated to capture the development of space and defense policies in India and Pakistan. This purposive selection enabled a thorough and balanced analysis aligned with the study's focus on institutional constraints, technological developments, and strategic implications. 

Thematic Analysis
This study uses thematic analysis to identify and analyze recurring patterns and concepts using an inductive approach, meaning that the themes emerge from the data as people read it rather than being pre-set. [footnoteRef:46] The themes for this study were developed through a systematic coding process, starting with initial codes, grouping them into preliminary themes, and then refining them into final themes and sub-themes. The analysis revealed key areas, including the evolving outer space landscape, global trends, the legal aspects of space militarization, and the India–Pakistan strategic asymmetry. Specific themes related to India’s expanding space program and Pakistan’s space initiatives, including Pakistan’s Space Vision 2047, satellite capabilities, communication and remote sensing satellites, lunar exploration, and international collaboration, were also identified. The strategic dimensions, institutional issues, and future perspectives proved to be the central points of focus, and the number of references to these issues reflects the significance of strategic and institutional aspects of the documents under analysis. [46:  Virginia Braun and Victoria Clarke, “Using Thematic Analysis in Psychology,” Qualitative Research in Psychology, Vol. 3, No. 2 (January 1, 2006), pp. 77–101, doi:10.1191/1478088706qp063oa.] 

Limitations of the Study 
This study presents some limitations due to the choice of a secondary data-based research methodology, rather than primary data collection. The main reasons are time constraints and resource constraints. Moreover, certain potentially relevant secondary materials were unavailable because they were either restricted or behind paywalls, even though they appeared to apply to the research goals. Such constraints might have limited the scope of available evidence, though attempts have been made to use credible and varied sources to achieve analytical rigor.
Findings 
The Evolving Landscape of Outer Space
The international policy on space has shifted the focus of space exploration toward resource exploitation, contributing significantly to global security dynamics. This has increased the pace of competitive space programs and military posturing, especially in South Asia. In South Asia, an already strained relationship between India and Pakistan is further complicated by the militarization of space, where the space arms race between China and India is posing a serious threat to security within the region. Pakistan finds itself in the middle of this intricate security game.

Defining Space Militarization and Weaponization
It is crucial to distinguish between the militarization and weaponization of space. Militarization of space is the application of space technology to support military operations on land, at sea, and in the air. It involves using various space assets to gather information, support military operations, and enhance command, control, and communication (C3) capabilities.[footnoteRef:47] Satellites, being dual-use objects, are generally considered capabilities for space militarization. Whereas Weaponization of space is the development and use of weapons in space, or on the ground to attack space assets. It aims to protect one's own space assets and target an adversary's, thereby turning space into a potential conflict zone.[footnoteRef:48] Though no country has publicly acknowledged the use of space weapons, some actions are indicative of weaponization.[footnoteRef:49] Space weaponization capabilities fall into the categories of missiles, directed energy weapons, and co-orbital weapons. [47:  Raja Qaiser Ahmed and Misbah Arif, “Space Militarization in South Asia: India’s Quest for Space Weapons and Implications for Pakistan,” Asian Survey, Vol. 57, No. 5 (2017), pp. 813–32.]  [48:  Mian Zahid Hussain and Raja Qaiser Ahmed, “Space Programs of India and Pakistan: Military and Strategic Installations in Outer Space and Precarious Regional Strategic Stability,” Space Policy, Vol. 47 (February 2019), pp. 63–75, doi:10.1016/j.spacepol.2018.06.003.]  [49:  Ahmad Khan and Eligar Sadeh, Sabre Rattling in Space: A South Asian Perspective (Singapore: Springer Nature Singapore, 2024), doi:10.1007/978-981-97-6050-3.] 

India–Pakistan Strategic Asymmetry
Space militarization has brought new dynamics to South Asian security. India’s fast-growing space program poses a significant challenge to Pakistan's quest for space security and strategic stability. Traditionally, Pakistan's policy orientation has been shaped by its perception of India as a threat to regional security, leading it to adopt a more defense-focused approach to space policy. In 2014, India announced the SAARC Satellite. Then it launched it in 2017, despite the objections of Pakistan, which highlight the increasing regional power of India and how space surveillance threatens Pakistan’s national security. 
The development of Indian space-based ISR systems provides it with better situational awareness and, hence, real-time observation of border operations and military actions, making Pakistan more vulnerable. Additionally, India's growing diplomatic influence among spacefaring countries reduces the world's support for Pakistan's security, further isolating it in global discussions on space governance.[footnoteRef:50] The differences in the space assets of India and Pakistan are shown in Table 1. Against this backdrop, Pakistan is in dire need of enhancing its space program, space situational awareness, and a well-structured national doctrine to protect its interests in an increasingly competitive orbital space. [50:  Zafar, “Devising National Space Policy in Pakistan.”] 

Table 1.  Comparison of India and Pakistan’s Space Assets[footnoteRef:51] [51:  Ahmed and Arif, “Space Militarization in South Asia,” 2017.] 

	
	India 
	Pakistan

	First satellite 
	1975
	1990

	First astronaut 
	2017
	-

	First anti-satellite weapon test 
	2019
	-

	Satellite in orbit
	127
	8

	Low Earth Orbit (LEO)[footnoteRef:52] [52:  “Indian Space Situational Assessment Report (ISSAR) for 2023 Released,” accessed December 25, 2025, https://www.isro.gov.in/Indian_Space_Situational_Assessment_Report_ISSAR2023.html.
Some of the satellite-related data have been drawn from Ahmed and Arif, “Space Militarization in South Asia” (2017). Updated information on Indian Low Earth Orbit (LEO) and Geosynchronous Earth Orbit (GEO) satellites has been obtained from the Indian Space Situational Assessment Report (ISSAR) for 2023, released by the Indian Space Research Organisation (ISRO), accessed on December 25, 2025. This updated source has been used to account for satellites launched after 2017.] 

	22
	

	Geosynchronous Earth Orbit (GEO) 
	29
	

	India Deep Space Mission 
	3
	

	Launch sites 
	1
	-

	Satellites re-entered 
	21
	

	Satellite tracking and monitoring, and control stations 
	9
	1


India’s Expanding Space Program and Strategic Ambitions
India’s evolving space ambitions indicate a long-term strategic vision to become a significant aerospace and space power, not only within South Asia but also globally. The foundations of India’s space programme were laid in the early 1960s with the establishment of the Indian National Committee on Space Research (INCOSPAR) in 1962, followed by the creation of the Indian Space Research Organization (ISRO) in 1969. From the outset, India’s space programme was framed as a tool for national development and security, [footnoteRef:53] reflecting a dual emphasis on socio-economic progress and strategic capability building. [53:  Ahmed and Arif, “Space Militarization in South Asia,” 2017.] 

Initially, India’s space efforts focused on peaceful and developmental applications. Early satellite missions such as Aryabhata, Bhaskara, and Rohini laid the groundwork for more advanced programs, including the Indian National Satellite System (INSAT) and the Indian Remote Sensing (IRS) series. These platforms offered communication services, meteorological services, and Earth observation support to the government, disaster management, and resource planning, and also enabled surveillance and reconnaissance. These developments over time saw India evolve into an international space actor and services provider, leading to the signing of over 200 international cooperation arrangements related to satellite navigation, telemetry, tracking, and capacity building.[footnoteRef:54] [54:  Abu Hurrairah Abbasi and Saher Liaqat, “India’s Evolving Space Militarization and the Security Implications for Pakistan,” Strategic Perspective: CISS AJ&K, January 22, 2025, https://strategicperspectives.cissajk.org.pk/wp-content/uploads/2025/01/Indias-Evolving-Space-Militarization-and-the-Security-Implications-for-Pakistan.pdf.] 

With the growth of the Indian economy and industrial base, the development-oriented nature of the space programme became an essential component of national power projection and technological prestige. The successful development of the Geosynchronous Satellite Launch Vehicle (GSLV) granted India independent access to geostationary orbits, strengthening its position as a competitive global launcher. Moreover, collaborative ventures with international partners, including NASA, most notably the NASA–ISRO Synthetic Aperture Radar (NISAR) mission and Chandrayaan-related scientific cooperation, demonstrate India’s growing presence in high-precision and deep-space missions. [footnoteRef:55] [55:  Satellite Database - Union of Concerned Scientists, accessed October 17, 2025, https://www.ucs.org/resources/satellite-database.] 

Despite its continued rhetorical commitment to peaceful space use, India’s space infrastructure has undergone a decisive shift towards dual-use and military-oriented objectives. Today, India operates a diverse satellite architecture encompassing communication, Earth observation, navigation, electronic intelligence, and space situational awareness. Satellite systems such as the RISAT and GSAT series provide high-resolution imagery, secure communication, real-time data transmission, and enhanced maritime and border surveillance. These systems have also significantly improved India's intelligence, surveillance, and reconnaissance systems and infrastructure, as well as its network-centric warfare principles. 
India also has a set of satellites specifically intended for military and defense missions, including Cartosat-2A, EMISAT, EOS-1, RISAT-1, RISAT-2B, RISAT-2BR1, GSAT-6, GSAT-7, GSAT-7A, and PISAT. These platforms facilitate continuous observation of strategic locations, real-time battlefield awareness, and secure command-and-control communications. Constant monitoring of enemy equipment is a strategic advantage for India even in peacetime, whereas the use of such mechanisms in wartime increases operational efficiency.[footnoteRef:56] [56:  Ahmed and Arif, “Space Militarization in South Asia,” 2017.] 

The Cartosat series of earth observation satellites in Low Earth Orbit (LEO) (Cartosat-2, 2A-2F, Cartosat-3) is used at the center of high-resolution images to monitor the border, conduct land surveys, and plan operations. On the same note, the RISAT series with Synthetic Aperture Radar (SAR) offers day-and-night surveillance capabilities in all weather conditions, which is crucial for military reconnaissance and strategic surveillance. The EMISAT satellite, which became operational in 2019, is a more overt military resource used to gather electronic intelligence (ELINT) and to identify and categorize enemy radar activity, enhancing India's electronic warfare and situational awareness. 
The regional Indian navigation system, officially named NavIC (IRNSS series and NVS-01), has clear military potential, with its use providing autonomous positioning, navigation, and timing (PNT) services. This is important for precision-guided weapons, military maneuvers, and strategic autonomy, which minimize reliance on foreign navigation systems. Similarly, military communications, defense interoperability, and real-time command and control are achieved through communication satellites under the GSAT series, specifically GSAT-6, GSAT-7, GSAT-7A, GSAT-11, and GSAT-29. 
The introduction of space assets into India's overall strategic capabilities further supports the militarization trend. The modernization of C4ISR systems, space situational awareness systems, and ballistic missile defense systems has dramatically obscured the distinction between civilian and military space uses. The interdependence of space and deterrence is marked by cooperation between satellite-based navigation and Indian strategic missiles, such as the Agni-V ballistic missile. [footnoteRef:57] [57:  CISSAJK, “Indian Military Modernization and Its Implications on Strategic Stability in South Asia" Strategic Perspectives, accessed October 20, 2025, https://strategicperspectives.cissajk.org.pk/indian-military-modernization-and-its-implications-on-strategic-stability-in-south-asia/.] 

A critical milestone towards India's space security posture was the 2019 ASAT test under Mission Shakti. The test, though conducted by a ground-based interceptor and intended as a deterrent measure, still indicated India's entry into the counter-space capability. However, India apparently promotes responsible behavior in outer space, debris mitigation, and the avoidance of an arms race.[footnoteRef:58] In contrast to this perception, India is triggering a space weaponization affecting Pakistan’s security. In general, the space architecture in India can be characterized by a tendency towards functional militarization rather than direct weaponization. While India does not officially deploy weapons in orbit, its growing fleet of dual-use satellites significantly enhances military operations, strategic deterrence, and national security. Such developments have boosted India's international stature as a spacefaring country, but they have grave consequences for regional stability. Through the South Asian perspective, the growing space militarization of India forces Pakistan to review its security stance.  [58:  “Indian Space Situational Assessment Report (ISSAR) for 2023 Released.”] 

Pakistan's Space Program
Pakistan's space program, primarily managed by SUPARCO, has evolved significantly since its inception, driven by both socio-economic development needs and strategic national security imperatives. The genesis of Pakistan's space endeavours dates back to 1961, when a space research wing was established under the Pakistan Atomic Energy Commission (PAEC).[footnoteRef:59] Dr. Abdus Salam recognized the strategic and scientific importance of space and initiated the program. Pakistan became the first developing nation to undertake an experimental rocketry program by accepting NASA's offer to establish rocket ranges for data collection on the Indian Ocean's upper atmosphere. This collaboration with the US enabled the launch of Pakistan's first two-stage solid-fuel sounding rocket, Rehbar-1, on June 7, 1962, from Sonmiani, Balochistan, which flew up to 130 km into the atmosphere. This was followed by Rehbar-2 in 1962.[footnoteRef:60] Pakistan managed 20 successful launches by 1972.[footnoteRef:61] Early international partners included NASA, but Pakistan’s primary collaboration has since shifted to China due to evolving geopolitical interests. [59:  SUPARCO, “National Space Policy” (Government of Pakistan, 2017).]  [60:  Fazal Abbas Awan, Umbreen Javaid, and Rabia Munir, “Pakistan India Space Program and the Satellite System,” Journal of Indian Studies, Vol. 4, No.1 (2018), pp. 129–39.]  [61:  Ahmed and Arif, “Space Militarization in South Asia,” 2017.] 

In 1961, Nobel laureate Abdus Salam helped establish Pakistan's space agency, SUPARCO. Over the decades, it has also developed satellite communications, remote sensing, and scientific research in collaboration with China, the US, Britain, Russia, and France.  The most notable of them are the Badr satellite family, PakSat-1R, and the homegrown PRSS-1 and PakTES-1A satellites in 2018, which are primarily intended to serve in high-resolution earth surveillance and CPEC surveillance. SUPARCO oversees all regulations related to space, coordinates federal space programs, and facilitates the transmission and commercial exploitation of space technologies. The space program has many civilian applications, such as disaster management, agriculture, water resource monitoring, environmental studies, urban planning, and climate change mitigation. The research and technical capacity of Pakistan is supported by programs such as the Space Applications Center of Response in Emergency and Disasters (SACRED) and by collaboration with other agencies such as ISPRS, AIAA, IAF, and AARS.[footnoteRef:62]  [62:  German Aerospace Center (DLR), Institute of Space Systems and Maiwald, “Analysis of Spaceflight Activities’ Impact on Sustainable Development in the Global South.”] 

Pakistan stresses the peaceful purposes of space, not weaponization and militarization. It is an active advocate of international treaties such as Prevention of Arms Race in Outer Space (PAROS), the Outer Space Treaty, and the No First Placement of arms in outer space program, which promote confidence-building in space.[footnoteRef:63] Its National Space Policy allows participation by the private sector, international cooperation, and the growth of satellite communications, remote sensing, and telecommunications policy in response to security issues and the emergence of new threats, such as India's ASAT capabilities. [63:  Areesha Manzoor, “Pakistan’s Space Renaissance: Orbits for Sustainable Development,” CISS Pakistan - Center For International Strategic Studies, September 22, 2025, https://ciss.org.pk/pakistans-space-renaissance-orbits-for-sustainable-development/.] 

Pakistan’s Space Vision 2047
The Space Vision 2047, named initially Pakistan Space Program-2040, is a project of SUPARCO and is featured in the Pakistan National Space Policy. It is a comprehensive plan for how the country will interact with outer space and seeks to capitalize on space technology for both socio-economic development and national security. Approved by then-Prime Minister Yousuf Raza Gilani, the Space Vision 2047 was formally announced at the 19th National Command Authority meeting on July 14, 2011. Its primary objective is to ensure that the people of Pakistan benefit from the full spectrum of space technology.[footnoteRef:64] This involves utilizing outer space capabilities for socio-economic progress, such as urban planning, infrastructure development, disaster management, agricultural monitoring, and environmental protection. Under this vision, Pakistan plans to develop and launch five Geostationary satellites and six Low Earth Orbit satellites.[footnoteRef:65] [64:  SUPARCO, “National Space Policy.”]  [65:  Atif, “SWOT Analysis of Pakistan’s Space Program,” July 23, 2020.] 

Evolution of Pakistan Satellite Capabilities
Pakistan has achieved significant investment in satellite technology in terms of communication, remote sensing, and even exploration of the moon (see Table 2):
Table 2: Pakistan’s satellites launched into space
	No. 
	Satellite 
	Launch Date 
	Function of the Satellite

	1
	Badr-1 
	16 July 1990 
	Experimental and Educational Purpose

	2
	Badr-B 
	10 December 2001 
	Experimental Purpose

	3
	PakSat-1 
	December 2001 
	Communication satellite used for telemedicine and tele-education

	4
	PakSat-1R 
	11 August, 2011
	Geosynchronous and Communication satellite, which replaced the PakSat-1satellite

	5
	PRSS-1 
	9 July 2018

	Earth observation and optical satellite: a dual-purpose remote sensing satellite

	6
	PakTES-1A 
	9 July 2018 
	Technology Evaluation Satellite-remote sensing

	7
	PakSat-MM1
	30 May, 2024
	Provide high-speed internet to remote areas

	8
	PAUSAT-1 
	14 January, 2025
	Advanced Earth Observation Satellite

	9
	PRSC-EO1
	17 January, 2025
	Advanced Electro-Orbital Satellite

	10
	KS-1
	31 July, 2025
	Favors sustainable social-economic growth

	11
	HS-1
	19 October, 2025
	Boost capacity in environmental monitoring, urban planning, and disaster management


Communication Satellites
Thirty years after the initial launch of rockets, Pakistan put up the first satellite, Badr-1, in 1990 with the help of China. [footnoteRef:66] It was then succeeded by Badr-B in 2001, which was launched with a Ukrainian rocket.[footnoteRef:67] One significant achievement was PAKSAT-1R, launched on August 11, 2011, from the Xichang Satellite Launch Center in China. It has taken over the current Paksat-1, which provides wide coverage across Central Asia, the Middle East, South Asia, and parts of Africa and Europe. [footnoteRef:68] The country faced challenges in securing orbital slots. In 1984, Pakistan had been assigned five slots by the International Telecommunication Union (ITU), and by 1995, it had lost four slots due to a failure to launch satellites. Nevertheless, Pakistan saved its last slot by transferring a Turkish satellite, Anatolia 1, renaming it Paksat-I, and launching it in January 2006 to a large customer base in broadcasting, communication, and internet services.[footnoteRef:69] Recent governmental allocations include Rs. 59,833.698 million.[footnoteRef:70] For the ‘Pakistan Multi-Mission Communication Satellite System’ and Rs. 248 million for the Feasibility and System Definition Study of Pakistan Communication Satellite-2, highlighting ongoing efforts to enhance communication infrastructure. [66:  “Satellite Programs - SUPARCO,” accessed October 17, 2025, https://suparco.gov.pk/major-programmes/projects/.]  [67:  Ahmed and Arif, “Space Militarization in South Asia,” 2017.]  [68:  Shamaila Amir and Nazia Abdul Rehman, “Space Technology and Its Military Application: Options for Pakistan,” Journal of Advanced Military Studies, Vol. 15, No. 1 (June 20, 2024), pp. 136–52, doi:10.21140/mcuj.20231501008.]  [69:  Ibid.]  [70:  “Increased Allocation for SUPARCO Reflect Country’s Commitment to Enhance Space Capabilities,” June 12, 2024, https://www.app.com.pk/national/increased-allocation-for-suparco-reflect-countrys-commitment-to-enhance-space-capabilities/.] 

Remote Sensing Satellites
In 2014, Pakistan launched its first locally made remote sensing satellite system, which is expected to have a life of 5 to 7 years and a 2- to 4-day revisit time. In addition, SUPARCO initiated a high-resolution remote-sensing satellite system in 2018, which aims to become a constellation of optical and synthetic aperture radar satellites.[footnoteRef:71] In a significant technological advancement, Pakistan recently launched two Remote Sensing Satellites from the Xichang Satellite Launch Centre in China, as discussed earlier. An allocation of Rs. 1,350 million has been allocated for Pakistan Optical Remote Sensing Satellite in the budget 2024-25.[footnoteRef:72] The PRSS-1 supports both commercial and strategic sectors by delivering high-resolution imagery and is utilized in remote sensing applications, including monitoring water temperature and quality, providing valuable information in different parts of Pakistan.[footnoteRef:73] [71:  Ibid.]  [72:  Ibid.]  [73:  German Aerospace Center (DLR), Institute of Space Systems and Maiwald, “Analysis Of Spaceflight Activities’ Impact On Sustainable Development In The Global South.”] 

Lunar Exploration
In a recent achievement, ICUBE-Q, Pakistan’s Lunar CubeSat, was successfully launched on May 3, 2024, and deployed into lunar orbit on May 8, 2024. This was a collaborative effort involving Pakistan's IST faculty and students, SUPARCO, and China's Shanghai Jiao Tong University.[footnoteRef:74] [74:   Institute of Space Technology, “ICUBE-Q,” accessed October 18, 2025, https://ist.edu.pk/icube-q.] 

Strategic Dimensions of Pakistan’s Space Program 
Pakistan's space program carries significant strategic implications, particularly concerning national security and the regional balance of power. The country needs to develop defensive measures to enable it to reach space assets and track adversaries' activities. Pakistan has the capacity to deter India; however, it may not soon establish a robust space defense. The contemporary reality of outer space, where the military use of space resources is becoming increasingly imminent, requires a shift in strategy towards dual-purpose satellites. These are dual-purpose satellites applicable to civilian and military uses; thus, by definition, they are associated with space militarization. The essential roles of military satellites include real-time observation of enemy sites, intelligence gathering on force deployments, post-battle damage assessment, missile detection, and counter-terrorist operations.[footnoteRef:75] Indigenous development of space technology in imagery and communication is a clear call to address security threats in the short term. A comprehensive space program must harness both military and commercial objectives. Having secured nuclear and missile expertise, Pakistan’s logical progression is towards enhancing its space capabilities in response to India’s militarized approach to outer space.[footnoteRef:76] This is considered vital for ensuring the credibility of its nuclear command and control mechanism. To reduce the technological gap with its nuclear-armed rival in South Asia, Pakistan needs to re-energize its space program.  [75:  Ibid. ]  [76:  Mian Zahid Hussain and Raja Qaiser Ahmed, “Space Programs of India and Pakistan: Military and Strategic Installations in Outer Space and Precarious Regional Strategic Stability,” Space Policy, Vol. 47 (February 2019), pp. 63–75, doi:10.1016/j.spacepol.2018.06.003.] 

In the new nuclear age, reconnaissance, navigation, and early warning satellites are deemed indispensable for national security.  Since 1989, Pakistan’s Rawat ground station has accessed data from the US Landsat and French SPOT series satellites. This station's acquisition zone covers 26 countries, and the images are used to identify military targets, monitor, and map.[footnoteRef:77] The integration of air, ship, and ground-based radars and sensors with different ranges, combined with space-based transmission systems, could be a major powerhouse for Pakistan's intelligence, surveillance, and reconnaissance capabilities and overall security networks. While this system would help the Pakistan Air Force effectively monitor the country's airspace, it would also make the network vulnerable to cyberattacks. SUPARCO has also contributed to strategic Defense, including the development of the Hatf Ballistic Missile series in the 1980s in collaboration with the Kuhata Research Laboratory.[footnoteRef:78]  [77:  Amir and Rehman, “Space Technology and Its Military Application,” June 20, 2024.]  [78:  Hussain and Ahmed, “Space Programs of India and Pakistan,” February 2019.] 

International Collaboration in Pakistan's Space Sector
Collaboration, particularly with China, has been a cornerstone of Pakistan's space endeavours under this vision. Pakistan launched PAKSAT-1R in 2011 in cooperation with China. The year 2025 has been noteworthy for Pak-China collaboration in the space sector, as Pakistan launched three satellites with Chinese assistance. In January of 2025, a milestone was achieved when Pakistan launched its first fully indigenous earth observation satellite, the PRSC-EO1, from China.[footnoteRef:79] This satellite has significant applications for enhancing Pakistan's ability to monitor and manage natural resources, to respond swiftly to disasters, and to improve urban planning and agricultural development. It is the first of three optical remote-sensing satellites that Pakistan plans to launch.[footnoteRef:80] It uses electro-optical sensors to image Earth and collect data by measuring sunlight and other radiation. In July, Pakistan achieved another milestone with the launch of the KS-1 satellite from China’s Xichang Satellite Launch Centre (XSLC), developed in collaboration with MICROSAT China and CETC[footnoteRef:81]. This achievement strengthens Pakistan’s technological partnership with China and indicates that Pakistan aims to join the club of space-faring nations to bolster its nuclear defense and deterrence capabilities.[footnoteRef:82] On October 19, Pakistan is set to launch its first Hyperspectral Satellite (HS-1) from the Jiuquan Satellite Launch Centre (JSLC) in China.[footnoteRef:83] Together with PRSS-1 (2018), EO-1 (2025), KS-1 (2025), and HS-1, will significantly strengthen the nation’s space-based infrastructure and data management infrastructure.[footnoteRef:84] However, this dependency has also enabled Pakistan to rapidly acquire capabilities, such as earth observation, hyperspectral imaging, and communication satellites. [79:  Rueters, “Pakistan Launches First Home-Made Observation Satellite,” Reuters, January 17, 2025, sec. Space, https://www.reuters.com/technology/space/pakistan-launches-first-home-made-observation-satellite-2025-01-17/.]  [80:  Shayan Jamy, “Pakistan’s Space Renaissance: Key Milestones and Future Goals,” The Friday Times, April 18, 2025, https://thefridaytimes.com/18-Apr-2025/pakistan-s-space-renaissance-key-milestones-and-future-goals.]  [81:  “Pakistan Successfully Launches Remote Sensing Satellite,” Ministry of Foreign Affairs, July 31, 2025, https://mofa.gov.pk/press-releases/pakistan-successfully-launches-remote-sensing-satellite.]  [82:  Ajey Lele, Asian Space Race: Rhetoric or Reality? (India: Springer India, 2013), doi:10.1007/978-81-322-0733-7.]  [83:  “Pakistan to Launch First Hyperspectral Satellite from China on October 19,” Associated Press of Pakistan, October 15, 2025, https://www.app.com.pk/national/pakistan-to-launch-first-hyperspectral-satellite-from-china-on-october-19/.]  [84:  Amir and Rehman, “Space Technology and Its Military Application,” June 20, 2024.] 

Pakistan is increasingly seeking to advance its space program in line with its strategic objectives, with these efforts indicating substantial Chinese involvement. At face value, the expansion of Pakistan’s space ambitions, backed by China, could heighten the risk of friction with Washington, as the US may perceive such cooperation as detrimental to its strategic interests in South Asia and the Indo-Pacific.[footnoteRef:85] To avoid diplomatic and economic pressure, Pakistan’s recent efforts to diversify its space partnerships indicate a cautious move towards hedging rather than full dependence. Pakistan also made another significant step in diversifying its international space cooperation by launching a satellite in the US. The launch of the PAUSAT-1 satellite took place on January 14th in the US, in partnership with SpaceX, Air University in Pakistan, and Istanbul Technical University in Türkiye.[footnoteRef:86] It is an advanced CubeSat equipped with a high-resolution multispectral imager with 1.5-meter resolution and a hyperspectral imager to capture a detailed view of Earth across multiple spectral bands.[footnoteRef:87] This will enable Pakistan to find space program resilience. Consequently, Pakistan’s evolving space partnerships represent a hybrid model in which there is both dependency and autonomy. While China remains the backbone of Pakistan's space infrastructure. [85:  Policy Journal OFMS, “View of US-China Space Warfare: Implications for Pakistan,” accessed December 25, 2025, https://policyjournalofms.com/index.php/6/article/view/335/328.]  [86:  Shayan Jamy, “Pakistan’s Space Renaissance.”]  [87:  Levina, “Pakistan Launched Two Observation Satellites in One Week; With America and China’s Help,” RESONANT NEWS, January 18, 2025, https://resonantnews.com/2025/01/18/pakistan-launched-two-observation-satellites-in-one-week-with-america-and-chinas-help/.] 

Challenges and Institutional Landscape
The space program of Pakistan faces several challenges that affect its future development and performance. The program is poorly focused despite the national space policy and vision, and this is aggravated by the absence of comprehensive national legislation governing space activities. This legal loophole has led to delays in licensing new space technologies such as Starlink. The lack of technical expertise is the core factor of the poor performance of the Pakistani space program in the Asian space race. It hinders its ability to harness indigenous space capabilities. The commission has mainly depended on foreign-trained scientists, imported technology, and foreign launch facilities.[footnoteRef:88] Furthermore, since 2000, SUPARCO has operated under the National Command Authority.  Pakistan now has no indigenous Satellite Launch Vehicle. Although SUPARCO was tasked with developing a space launch vehicle in 1998, plans have been discussed to launch a lightweight satellite into LEO using a low-cost SLV and a Polar Satellite Launch Vehicle.[footnoteRef:89] Conversely, India has a long track record of successful satellite launches and the domestic development of its own satellites, such as the Satellite Launch Vehicle-3 by 1980. Thereafter, it introduced high-technology products such as the Augmented Satellite Launch Vehicles, the Polar Satellite Launch Vehicle, and the Geosynchronous Satellite Launch Vehicle, including its largest, the GSLV Mk III. India is also developing the Small Satellite Launch Vehicle.[footnoteRef:90] India's space program has been expanded to include high-technology communication satellites, such as the GSAT series and the INSAT system, as well as various remote sensing series, such as Cartosat, Resourcesat, and RISAT.[footnoteRef:91] In the South Asian context, scholars emphasize that diversified space partnerships also carry security and signaling implications. The increase in space-based ISR through international partnerships can change regional deterrence by enhancing surveillance, early warning, and targeting precision. The involvement of Pakistan in relations with various countries can therefore be viewed as an attempt to strike a balance between the growing space militarization of India and avoiding overdoing this aspect, which would heighten strategic rivalry.[footnoteRef:92] [88: Sannia Abdullah, “Pakistan’s Space Program: From Sounding Rockets to Satellite Setbacks,” Space and Defense, Vol. 12, No. 2 (2021), doi:10.32873/uno.dc.sd.12.02.1072.]  [89:  Ali Ahsan and Ahmad Khan, “Pakistan’s Journey into Space,” January 2, 2019.]  [90:  Rajeswari Pillai Rajagopalan and Dimitrios Stroikos, “The Transformation of India’s Space Policy: From Space for Development to the Pursuit of Security and Prestige,” Space Policy, Vol. 69 (August 2024), doi:10.1016/j.spacepol.2024.101633.]  [91:  Ibid.]  [92:  Akash Shah, “Deterrence under Surveillance: Indian Space-Based ISR Capabilities and Pakistan’s Nuclear Deterrence,” Journal of Security & Strategic Analyses, Vol. 8, No. 2 (January 2, 2023),pp. 07–26, doi:10.57169/jssa.008.02.0201.] 

Future Outlook 
Looking to the future, SUPARCO has outlined plans for a satellite launch vehicle development program to be executed in four phases. This ambitious project aims to produce a launch vehicle capable of carrying payloads ranging from 200 kg to one ton to altitudes of up to 36,000 km.[footnoteRef:93] Moreover, Pakistan has outlined its Space Vision 2047, which aims to develop complete space transportation systems to achieve its socio-economic objectives, despite currently lacking an indigenous Satellite Launch Vehicle.[footnoteRef:94] The significant advancement within the aerospace industry in Pakistan has been the formation of a group of research and development organizations. The Aviation Research, Indigenization, and Development program has been added to pioneer programs like Aviation City and the Department of Aerospace and Aviation at Air University Kamra, as well as more narrowly focused R&D projects, focused on specific technologies. Pakistan has also established a central Air Space Management Centre to integrate the Recognized Air Picture and the Recognized Air and Maritime Picture by integrating air, ship, and ground-based radars and sensors with different ranges. Another implementation committee in Pakistan is the National Coordination Committee of the Satellite-aided search and rescue program, COSPAS-SARSAT, which addresses legislative issues related to emergency distress services.[footnoteRef:95]  [93:  Amir and Rehman, “Space Technology and Its Military Application,” June 20, 2024.]  [94:  SUPARCO, “National Space Policy.”]  [95:  Raja Qaiser Ahmed and Misbah Arif, “Space Militarization in South Asia,” Asian Survey, Vol. 57, No. 5 (October 1, 2017), pp. 813–32, doi:10.1525/as.2017.57.5.813.] 

Discussion 
India has implicitly formulated a space policy in line with the astropolitical principles. India has built its own Earth-observation, communication, and navigation constellions, both for civil and defense applications, through initiatives such as the Indian Regional Navigation Satellite System (IRNSS or NavIC), the Cartosat series, and the RISAT series. The 2019 Mission Shakti further exemplifies India's assertion of control by demonstrating the ability to target satellites in Low Earth orbit, effectively signaling dominance in critical orbital regimes.[footnoteRef:96] Pakistan’s control is limited due to dependence on Chinese assistance for satellite launches (PRSS-1, PAKTES-1A, ICUBE-Q) and navigational support via BeiDou and GPS systems. SUPARCO lacks independent launch capability, leaving Pakistan dependent on allies to access and operate space assets. This demonstrates a reactive posture in Dolman’s terms: Pakistan cannot unilaterally control space resources. Pakistan’s experience illustrates how a lack of a coherent space policy can create deep strategic vulnerabilities that Pakistan may need to consider quickly.[footnoteRef:97] [96:  Shahjahan, “India-China Space Competition And Its Impact On Pakistan’s Space Policy,” International Journal of Social Sciences Bulletin, Vol. 3, No. 7 (July 14, 2025), pp. 342–45.]  [97:  Hasnain Haider et al., “Pakistan’s Missile Program: Strategic Evolution, Regional Dynamics, and Global Repercussions in the Shadow of U.S. Sanctions,” Journal of Social Signs Review, Vol. 3, No. 06 (June 15, 2025), pp. 30–43.] 

Recommendations and Conclusions
The evolution of space capabilities in South Asia reflects a competitive but non-deterministic strategic environment. The Indian dual-use satellites, the integration of ISR infrastructure, and the integration of missiles and space are indicative of efforts to augment relative power and operational advantage in line with the concept of Astropolitik proposed by Dolman. The Pakistani space program, in its endeavors to maintain strategic choices and enhance socio-economic and dual-use capabilities, is pursuing Space Vision 2047 and diversifying international relationships. Based on the findings and informed by the Astropolitik model presented by Dolman, Pakistan needs to consider an overall, long-term space policy that places strategic sovereignty, resiliency, and two-way uses as its core priorities. To begin with, Pakistan ought to pursue dynamic strategic hedging in its international relations, ensuring it remains flexible in its relations with China, the US, and other potential partners to balance access to technology, minimize dependence, and protect national interests without triggering an escalation. Second, institutionalizing a civil-military space integration framework is necessary to ensure an organized exchange of civilian and commercial satellite data for defense and development applications, thereby fulfilling the dual-use capacity and reducing security threats. Together, these suggestions are prospective and maintain strategic deterrence in South Asia, without contradicting the principles of functional militarization and responsible behavior in outer space.
Due to the evolving nature of space technology and militarization, the strategic environment in South Asia has been transformed, and India's rapidly growing space program poses a significant threat to Pakistan's security. This paper shows that Pakistan is now experiencing strategic asymmetry due to the lack of indigenous launch capabilities, reliance on external partners, and institutional incoherence that hinders its capacity to project power, deter aggressors, and secure the resilience of its space assets. As a result, the research suggests the creation of localized satellite and launch systems, the development of localized space situational awareness, the promotion of public-military cooperation, and the formation of a cohesive civil-military coordination structure to improve national security and socio-economic goals. All in all, this study highlights why Pakistan urgently needs to implement a consistent and proactive space policy to address rising regional security concerns, enhance strategic deterrence, and make the country a formidable actor in the current astropolitical changing strategic environment.
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