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[image: image113.png]seminar titled, Next Generation Air Wartare: Transtorming South
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[image: image120.png]otudies (FASS), Air University (AU). An extensive Q&A session and



[image: image121.png]concluding remarks by Air Marshal Asim Suleiman (Retd), President,



[image: image122.png]CASS Lahore, rounded up the seminar.
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[image: image124.png]Nidaa Shahid opened the seminar by invoking Giulio Douhet's
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[image: image126.png]rather than reacting to them. She emphasised that contemporary global



[image: image127.png]dynamics, driven by technological advancements and geopolitical shifts,
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[image: image129.png]reshaping the nature of conflict. Highlighting technological



[image: image130.png]innovations such as artificial intelligence, quantum computing, and



[image: image131.png]autonomous systems, Ms Shahid stressed their transtormative impact



[image: image132.png]on military doctrines and strategies.



[image: image133.png]Against the backdrop of evolving interstate competition and the
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[image: image140.png]modern air wartare. Ms Shahid emphasised PAFs imperative to stay



[image: image141.png]vigilant and adaptive In navigating these complexities ana integrating



[image: image142.png]cutting-edge military technologies.
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[image: image144.png]Cdre Khalid Banuri (Retd) delivered a comprehensive keynote



[image: image145.png]address on the evolution of air warfare and the strategic implications of



[image: image146.png]emerging technologies. Beginning with fictional scenarios that vividly



[image: image147.png]depicted potential future conflicts, he set the stage for discussions on



[image: image148.png]strategic foresight and preparedness highlighting the critical role of



[image: image149.png]technological advancements, particularly In domains such as Al,



[image: image150.png]ropotics, and UAVS, which are reshaping global power dynamics.,



[image: image151.png]Central to Air Cdre Banuri's address was the theme of technological



[image: image152.png]competition between major global players, notably US and China. He



[image: image153.png]detalled the substantial financial investments required to maintain and



[image: image154.png]advance technological supremacy, illustrating how funding trends have



[image: image155.png]shifted over the decades. |his Included a comparison of historical



[image: image156.png]dominance of US Research and Development (R&D) to China's rapid



[image: image157.png]catch-up, signalling a shift in global innovation centres. Pakistan's



[image: image158.png]comparatively modest investment in Al and related fields was starkly



[image: image159.png]contrasted, highlighting both the challenges and imperatives for nations



[image: image160.png]seeking to enhance their military capapilities in an increasingly digital
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[image: image162.png]Beyond military applications, Air Cdre Banuri explored the dual-use
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[image: image168.png]widespread civillan applications, underlining the Dbroader societal



[image: image169.png]implications of military R&D.
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[image: image174.png]Intelligentised wartfare. This evolution encompasses
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[image: image176.png]capabilities, all critical in achieving operational superiority. Air Cdre



[image: image177.png]Banuri highlighted the need for comprehensive governance frameworks



[image: image178.png]to manage the ethical and strategic implications of these technologies
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[image: image181.png]conclusion, Air Cdre Khalid Banuri invoked Francis Fukuyama's



[image: image182.png]critique of the "End of History" thesis, suggesting that while



[image: image183.png]technological advancements bring significant opportunities, they also



[image: image184.png]iIntroduce new complexities and challenges. 1he speaker urged
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[image: image187.png]technologies contribute positively to global security and stapility in the
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[image: image189.png]The first speaker of the seminar, Dr Ghulam Mujaddid provided a



[image: image190.png]comprehensive analysis of the on-going Russia-Ukraine conflict,



[image: image191.png]highlighting its evolution into a multitaceted war with protound



[image: image192.png]implications for global security. The conflict, which began in February



[image: image193.png]2022, has showcased a complex interplay of military strategies,
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[image: image197.png]Dr Mujaddia outlinea the geopolitical tensions underlying the Russia-



[image: image198.png]Ukraine conflict, rooted in historical imperatives and strategic



[image: image199.png]calculations. Russia’'s objectives, including the protection of Donbas and



[image: image200.png]countering NATO influence in the region, underscore the broader



[image: image201.png]strategic stakes involved. The conflict has escalated into a protracted



[image: image202.png]war, demonstrating Russia's resolve to secure Iits perceived strategic



[image: image203.png]INnterests and maintain influence In eEastern europe.



[image: image204.png]Central to Dr Mujaddid’'s analysis were insights into the military tactics



[image: image205.png]employed by both Russia and Ukraine, focusing particularly on aerial



[image: image206.png]engagements and drone warfare dynamics. Russia's use of advanced



[image: image207.png]aircraft like the Su-34 bombers and Su-35S fighters, coupled with



[image: image208.png]hypersonic missiles and precision-guided munitions, nas unaerscored
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[image: image210.png]aerial superiority strategies. The integration of drones, including



[image: image211.png]combat drones like the Turkish-made Bayraktar TBZ2 and Russian



[image: image212.png]Orlan-10, has reshaped battletield dynamics, emphasising their critical



[image: image213.png]role In reconnaissance and precision strikes.



[image: image214.png]The deployment of advanced weaponry such as hypersonic missiles



[image: image215.png](e.g., Zircon), cruise missiles (e.qg., Kalibr), and Al-enabled cyber



[image: image216.png]operations nhignlights Russias technological prowess and strategic



[image: image217.png]agility. I'hese technologies have not only enhanced Russias military



[image: image218.png]capabilities but also introduced new challenges in terms of cyber



[image: image219.png]wartare and information operations. Dr Mujaddid emphasised the



[image: image220.png]criticality of Al in military applications, advocating for its integration into



[image: image221.png]the PAF to enhance operational effectiveness and resilience in modern
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[image: image225.png]Drawing lessons from the conflict, Dr Mujaddid highlighted the



[image: image226.png]importance of technological integration, resilience in hybrid wartare



[image: image227.png]contexts, and public support In sustaining military engagements. He



[image: image228.png]stressed the significance of dispersing military assets for survivability
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[image: image230.png]maintaining strategic Ilinkages with critical satellite navigation



[image: image231.png]systems like the Chinese BeiDou tor operational success. Russia-



[image: image232.png]Ukraine contlict serves as a pivotal case study for understanding



[image: image233.png]contemporary warfare dynamics and geopolitical strategies in an era



[image: image234.png]defined by rapid technological advancements.



[image: image235.png]Dr Mujaddid's analysis underscored the imperative for nations, including



[image: image236.png]Pakistan, to adapt to the changing landscape of wartare through



[image: image237.png]technological innovation, strategic foresight, and International



[image: image238.png]cooperation to mitigate emerging threats eftectively.
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[image: image241.png]address on leveraging emerging technologies for air ftorce



[image: image242.png]modernisation, Dr Adil Sultan provided a comprehensive analysis of the



[image: image243.png]evolving landscape of air power and its implications for PAF. He began



[image: image244.png]by highlighting historical examples such as the Gulf War and the US-led



[image: image245.png]Global War on lerror, where aavancements In precision weapons and



[image: image246.png]aerial plattorms reshaped military strategies, demonstrating the ability to



[image: image247.png]achieve strategic objectives swiftly and decisively. Dr Sultan



[image: image248.png]emphasised the transformative impact of technologies like Al, stealth,



[image: image249.png]cyber, and quantum, which are redetining military operations across



[image: image250.png]Multi-domailn environments.
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[image: image254.png]underscored the strategic implications of Iintegrating these



[image: image255.png]technologies into conventional warfare, particularly the development of



[image: image256.png]Strategic Non-Nuclear Weapons (SNNWs) that could potentially



[image: image257.png]undermine traditional military advantages and enhance the deterrent



[image: image258.png]capabilities of smaller powers against larger adversaries. Dr Sultan also



[image: image259.png]addressed the challenges arising from the involvement of private



[image: image260.png]entities In military technology development, noting both the accelerated



[image: image261.png]iINnovation and the complexities in establishing global norms to regulate
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[image: image263.png]Space emerged as a critical frontier, with Dr Sultan discussing India's



[image: image264.png]advanced space programme and partnersnips, highlighting Its



[image: image265.png]implications for Pakistan's national security and the imperative tfor PAF
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[image: image267.png]polster Its space capabllities. He emphasised the role or Al In



[image: image268.png]transforming air wartare, particularly in the development of Collaborative



[image: image269.png]Combat Aircraft (CCA) and autonomous drones. These Al-driven



[image: image270.png]technologies, he argued, could provide cost-effective solutions to



[image: image271.png]enhance PAF's operational effectiveness In future contlicts.



[image: image272.png]Dr Sultan oftered strategic recommendations for PAF's modernisation



[image: image273.png]efforts, including prioritising critical security requirements amidst



[image: image274.png]resource constraints, enhancing space capabilities, and adopting Al-



[image: image275.png]assisted unmanned aircraft. He stressed the importance of adapting



[image: image276.png]training programmes to incorporate multi-domain warfare skills and



[image: image277.png]technological proficiency. Moreover, he advocated for closer



[image: image278.png]collaboration with think tanks to facilitate futuristic studies and policy





[image: image279.png]


[image: image280.png]


[image: image281.png]inputs that could further enhance PAF's strategic planning and



[image: image282.png]iINnnovation capapbillities.
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[image: image284.png]the end, Dr Sultan reiterated the critical importance of air power In



[image: image285.png]achieving strategic objectives swiftly and effectively. His insights



[image: image286.png]orovided a strategic framework for PAF to navigate the challenges and



[image: image287.png]opportunities presented by emerging technologies, ensuring readiness



[image: image288.png]{0 address contemporary threats while maintaining a credible deterrent



[image: image289.png]against external aggression.
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[image: image292.png]security dynamics. The participants stressed the transtormative impact
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[image: image294.png]orivate sector involvement in defence technology development,



[image: image295.png]contrasting Pakistan's current position with global trends where private



[image: image296.png]entities drive innovation. Emphasising the need for public-private



[image: image297.png]partnerships, the speakers highlightea potential cost reductions and



[image: image298.png]enhanced capabillities through collaborative ventures.
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[image: image301.png]imperative to increase investment in critical defence technologies



[image: image302.png]amidst disparities with regional counterparts like India. Ihe proposed



[image: image303.png]strategies Included leveraging rPakistan's economic potential and



[image: image304.png]fostering indigenous technological capabilities to overcome financial
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[image: image306.png]imitations and ensure long-term detence preparedness.
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[image: image309.png]Regarding strateqic stability and the future of warfare, insights were



[image: image310.png]shared on the implications of Al integration in military operations and



[image: image311.png]differing approaches to autonomous systems (‘human in the loop’ vs



[image: image312.png]'human on the loop'). Participants also analysed their impact on South



[image: image313.png]Asian security paradigms, advocating for modular defence systems to



[image: image314.png]optimise flexibility and operational eftectiveness without over-reliance



[image: image315.png]on numerical parity.



[image: image316.png]I'he overall discussion nighlighted Pakistan's strategic imperatives 1o



[image: image317.png]navigate technological advancements and regional security challenges



[image: image318.png]eftectively. Emphasising proactive investment In indigenous



[image: image319.png]technologies and adaptive defence strategies, the participants



[image: image320.png]advocated for a nuanced approach that balances economic constraints



[image: image321.png]with the imperative to maintain credible detence capabilities in a rapidly



[image: image322.png]evolving glopbal [andscape,



[image: image323.png]Air Marshal Asim Suleiman (Retd), President CASS Lahore, in his



[image: image324.png]concluding remarks highlighted the profound impact of technological



[image: image325.png]advancements on military doctrines and strategies, particularly in air



[image: image326.png]wartare. He emphasised that these Innovations are not merely



[image: image327.png]enhancing capabilities but fundamentally reshaping how nations engage
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[image: image333.png]response, Pakistan I1Is compelled to compete technologically, ensuring
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[image: image336.png]its Air Force maintains superiority. Key technological drivers identified



[image: image337.png]iInclude Al tor enhanced decision-making and predictive analvytics.
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[image: image340.png](ISR) capabilities to unprecedented levels. Real-time data analysis was



[image: image341.png]highlighted as critical for meticulous mission planning and execution,



[image: image342.png]enhancing battlefield success.



[image: image343.png]I'he Presiadent stressed that autonomous systems, such as UAVS, are



[image: image344.png]dlaying a crucial role in increasing operational flexibility and efficacy



[image: image345.png]while reducing risks to human lite. He also highlighted the strateqic



[image: image346.png]importance of cyber wartare and the development of advanced



[image: image347.png]weapons like hypersonic and stealth technologies as transformative



[image: image348.png]elements in modern warfare.
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[image: image350.png]component of national defence, although he stressed that the



[image: image351.png]development of Anti-Satellite (ASAT) weapons by India poses a



[image: image352.png]significant challenge to Pakistan's strategic interests in space.
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[image: image355.png]land, and sea forces to enhance military effectiveness. He stressed



[image: image356.png]the need for Pakistan to remain proactive and innovative, leveraging



[image: image357.png]rapid data processing, Improved decision-making and autonomous



[image: image358.png]operations to maintain strategic balance in the South Asian region.
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[image: image364.png]essential for Pakistan to safeguard its national interests effectively



[image: image365.png]amidst these transtormative technological advancements in air warfare.
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KEY TAKEAWAYS
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[image: image2029.png]Next Generation Air Warfare: Transforming South Asian Air Forces

“Achieving victory in air operations hinges not only on aviators' adoption of
emerging technologies but also on the willingness of military services to
undergo necessary transformations.”

— Air Cdre Khalid Banuri (Retd)

“The use of Al in cyber operations enables both offensive and defensive
capabilities, enhancing both Russia and Ukraine's capacity to conduct
sophisticated cyber-attacks and countermeasures.”

— DrGhulam Mujaddid

“It is imperative for Pakistan to divert resources toward strengthening air
power rather than spending on other big-ticket military capabilities which may
notbe usedin the foreseeable future.”

—DrAdil Sultan

“As the IAF ambitiously incorporates emerging technologies, the PAF must
remain proactive and innovative.”
—Air Marshal Asim Suleiman (Retd), President CASS Lahore

“Despite apparent challenges to achieving air superiority, mastering the skies
remains vital.”
— Nidaa Shahid Senior Research, CASS Lahore
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 Global Technological Dominance

Advances in AI and other emerging technologies are intensifying global competition and reshaping power dynamics, with strategic financial investments by US and China playing a pivotal role in determining global technological dominance.
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[image: image2] Military Advancements through Dual-Use Technologies

The integration of military innovations, such as GPS and integrated circuits, into civilian technologies highlight the strategic importance of dual-use advancements, enhancing both contemporary warfare capabilities and broader societal development.
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[image: image3] Future Air Warfare Trends

Future air dominance will hinge on advanced technologies like AI guided UAVs and precision weapons, marking a decisive shift towards intelligent, interconnected systems.
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[image: image4] Technological Innovations in Recent Conflicts

The Russia-Ukraine conflict has spurred significant advancements in military technologies, particularly in the strategic use of drones and the development of advanced fighter aircraft.
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[image: image5] Hybrid Nature of Modern Warfare

Modern warfare is hybrid in nature integrating both kinetic and non-kinetic strategies; challenging traditional distinctions between war/peace times; and accentuating the role of technological innovation in shaping contemporary security landscapes.
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[image: image375.png]@ Ssignificance of Space in Military Operations

|4

Enhancing its indigenous space capabilities is crucial for Pakistan to
bolster national security, ensure operational autonomy, and effectively
respond to evolving security challenges in a contested space
environment.

@ Harnessing Public-Private Partnerships

Public-private partnerships are crucial for Pakistan as they would enable
leveraging private sector expertise, resources, and innovation
capabilities, thereby accelerating the development of cutting-edge
defence technologies.

@ PAF's Strategic Technological Advancements

The PAF's advancements in developing UAVs, precision weapons and
sensors, combined with substantial investment in cyber-security and Al
education, underscore its commitment to bolstering operational readiness
through cutting-edge technologies.
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[image: image379.png]Senior Researcher, CASS Lahore
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[image: image382.png]quoted Giulio Douhet, the visionary pioneer of air power. She said that



[image: image383.png]according to Douhet’'s enduring wisdom, "Victory smiles upon those who



[image: image384.png]anticipate the changes in the character of war, not upon those who wait



[image: image385.png]to adapt themselves after the changes occur.”



[image: image386.png]She highlighted that the world is standing at the precipice of a new era,



[image: image387.png]whereby the nature of conflict is being reshaped by advancements in



[image: image388.png]technology and shifts in geopolitical dynamics.



[image: image389.png]“From artificial intelligence to quantum computing, robotics to



[image: image390.png]autonomous systems, tools of Next Generation battlefields are



[image: image391.png]being forged in the crucible of innovation.”



[image: image392.png]She further said that these advancements are not merely novel, rather



[image: image393.png]they represent a tfundamental shitt in military doctrines, strategies, and



[image: image394.png]tactics, with far-reaching implications.



[image: image395.png]Bringing the attention to recent global events, she said that the inter-



[image: image396.png]state competition is undergoing a protound transtormation. The world is



[image: image397.png]observing a landscape where traditional inhibitions over the use of force



[image: image398.png]are diminishing, and are being replaced by a contest for control of
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[image: image401.png]common spaces and a levelling of technological capabilities among
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[image: image403.png]According to Ms Shahid, in this new strategic context, the importance of



[image: image404.png]air power, particularly in establishing or contesting control of airspace, is



[image: image405.png]gaining traction.



[image: image406.png]“Despite apparent challenges to achieving air superiority,



[image: image407.png]mastering the skies remains vital.”



[image: image408.png]Ms Shahid highlighted the essential role of emerging and disruptive



[image: image409.png]technologies in shaping the future ot warfare and their transtormative



[image: image410.png]potential. Bringing the attention to the Russia-Ukraine contlict, she



[image: image411.png]emphasised that this conflict serves as a poignant case study,



[image: image412.png]showcasing the vital role of emerging and disruptive technologies in



[image: image413.png]modern air wartare. From UAVs to cyber wartare capabilities, precision-



[image: image414.png]guided munitions to information wartare, this contlict underscores the



[image: image415.png]transformative power of emerging weapons systems.



[image: image416.png]Bringing the attention the Pakistan, she said that the PAF stands at a



[image: image417.png]critical juncture, poised to navigate the complexities of an increasingly



[image: image418.png]volatile geopolitical landascape.



[image: image419.png]“It is vital that PAF remains vigilant and adaptive, continuously



[image: image420.png]analysing and incorporating the latest advancements in military



[image: image421.png]fechnology.”
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[image: image426.png]Navigating the Technological Frontier



[image: image427.png]Air Cdre Khalid Banuri (Retd)
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[image: image429.png]Air Cdre Khalid Banuri (Retd) began by expressing his gratitude to



[image: image430.png]CASS Lahore, particularly President CASS, Air Marshal Asim Suleiman



[image: image431.png](Retd), for choosing a subject that demands deep reflection and



[image: image432.png]futuristic contemplation. He emphasised these two aspects as the focus



[image: image433.png]ot his talk. Retlecting on how to best approach the subject, he decided



[image: image434.png]to present a scenario for discussion.



[image: image435.png]Envisioning Future Conflicts



[image: image436.png]The speaker narrated a scenario involving a US Navy group of ships led



[image: image437.png]by a Navy captain in the South China Sea. This group encounters a



[image: image438.png]Chinese barge accidentally caught on fire and in need of rescuing. The



[image: image439.png]Navy group commander instructs her staft to assist and they encounter



[image: image440.png]


[image: image441.png]locked room on the barge which the crew refuses to open. It is only



[image: image442.png]when the American captain arrives personally on the Chinese barge



[image: image443.png]that the room IS uniockea. Inside, they discover electronics and avionics



[image: image444.png]equipment far beyond their requirement. This unexpected discovery



[image: image445.png]leads to further developments, setting the stage for a complex scenario.
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[image: image447.png]was an American fast jet flying with a capable pilot and a ftully



[image: image448.png]serviceable aeroplane loaded with weapons. | he pilot realised that any



[image: image449.png]control surface input he was giving had become ineffective. The plane
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[image: image451.png]


[image: image452.png]started to tly by itselt and, in a political twist, landed by itself in Iran. The



[image: image453.png]speaker emphasised that this scenario, like the previous one, was



[image: image454.png]fictional, from a book titled 2034: A Novel of the Next World W



[image: image455.png]He pointed out the significance of these fictional scenarios, particularly



[image: image456.png]because one of the authors is a tormer US Navy four-star admiral who



[image: image457.png]may have served as the chairman of the Joint Chiefs of Staff. He



[image: image458.png]suggested considering this scenario as a glimpse, into how things could



[image: image459.png]evolve in maritime and aerial domains This scenario further elaborated



[image: image460.png]various other developments, Including a nuclear exchange. Notably,



[image: image461.png]arter the nuclear exchange, the UN headquarters moves tfrom New York



[image: image462.png]


[image: image463.png]New Delhi, highlighting the kind of signalling and thinking evolving



[image: image464.png]around this topic.



[image: image465.png]Emerging lIechnologies



[image: image466.png]Air Cdre Banuri continued by discussing the intricate nature of power.



[image: image467.png]He statea that power IS complicated In various ways beyond our usual



[image: image468.png]understanding. He recalled the traditional concept that "whoever rules



[image: image469.png]


[image: image470.png]the rim land will rule the world”. He then highlignted the contemporary



[image: image471.png]


[image: image472.png]that control of the air and now space is crucial for global
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[image: image474.png]I'he speaker shared two relevant statements to Illustrate this point.



[image: image475.png]President Xi Jinping stated that, "Science and technology has become



[image: image476.png]the main battleground of global power rivalry”, which he described as



[image: image477.png]short, crisp, and yet telling. On the other hand, President Vladimir Putin





[image: image478.png]


[image: image479.png]


[image: image480.png]brovided a more detalled perspective. He said that, "Al Is the Tuture for



[image: image481.png]


[image: image482.png]mankind. It comes with colossal opportunities but also threats that



[image: image483.png]are diftficult to predict. VWWhoever becomes the leader In this sphere wili



[image: image484.png]


[image: image485.png]“Emerging technologies will continue to evolve and shape global



[image: image486.png]power aynamics. Ihere is a need to think beyond air-minaeaness



[image: image487.png]fo consider broader, more comprenensive scenarios.”



[image: image488.png]Role of Financial Resources in Technological Dominance



[image: image489.png]Air Cdre Banuri highlighted that while power I1s central, exercising that



[image: image490.png]bower requires supstantial financial resources. He noted the realisation



[image: image491.png]that emerging technologies need to be harnessed. He pointed out that



[image: image492.png]states investing in such technologies, beyond the US and China, are



[image: image493.png]


[image: image494.png]strategising their approaches. He mentionea several other



[image: image495.png]countries investing in emerging technologies, including Canada, Saudi



[image: image496.png]Arapla, Spain, France, Russia, the Republic of Korea, and Finland.



[image: image497.png]Race for Technological Supremacy



[image: image498.png]Air Cdre Banuri illustrated the crucial role of financial resources with an



[image: image499.png]example. He mentioned that In the 1960s, the US accounted for



[image: image500.png]approximately 70% of the global R&D ftunding, for both public and



[image: image501.png]drivate  sectors, making It the dominant global technological



[image: image502.png]superpower. By 2018, the US share had fallen to 30%. This decline did



[image: image503.png]Not necessarily mean a reduction in volume but Indicated that other



[image: image504.png]countries were catching up.
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[image: image507.png]He noted that in 1998, US spending on R&D was thirteen times that of



[image: image508.png]China. However, China is now overtaking the US in total spending and



[image: image509.png]1S



[image: image510.png]expected to have clearly surpassed it by 2025. This shift is likely why



[image: image511.png]


[image: image512.png]Congress leaders have been calling for significant increases in



[image: image513.png]funding for Al,



[image: image514.png]N
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[image: image518.png]


[image: image519.png]had surpassed $9 billion. Proposals were made to increase Al R&D



[image: image520.png]


[image: image521.png]suggested an additional $

100 billion.



[image: image522.png]The speaker highlighted a general agreement on the need for increased



[image: image523.png]investment in emerging technologies, using Al as a reference point to



[image: image524.png]iINncluage machine learning, quantum computing, and other advanced



[image: image525.png]technologies.



[image: image526.png]“Countries with an interest in harnessing emerging technologies



[image: image527.png]need to make significant financial commitments to advance



[image: image528.png]fechnological leadership at the global stage.™



[image: image529.png]Eric Schmidt's Call for Exponential Investment



[image: image530.png]The speaker addressed the question of how much money should be



[image: image531.png]invested in Al. He referred to a statement made in 2020 by Eric



[image: image532.png]ochmidt, the former Google CEO and then-chair of the US National
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[image: image534.png]


[image: image535.png]security Commission on Al. When asked how the US was faring in Al



[image: image536.png]competition against China, Schmidt responded, "You should double it



[image: image537.png]Ithe budget].” He paused, and then adaed, "And then you should double



[image: image538.png]


[image: image539.png]again.” He paused once more before concluding, "And then let us



[image: image540.png]have a conversation about this.” [hese remarks nhnighlignted the



[image: image541.png]significant and escalating investments needed in Al,



[image: image542.png]Al Funding: Pakistan vs Global Giants



[image: image543.png]To contextualise this tor Pakistan, Air Cdre Banuri shared figures from a



[image: image544.png]2022 Pakistani conference. The total global Al funding in 2022 was



[image: image545.png]


[image: image546.png]


[image: image547.png]India $477
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[image: image550.png]investment between Pak

1stan andad other nations.



[image: image551.png]He revisited Eric Schmidt's recommendation for US Al funding, which,



[image: image552.png]despite Schmidt's suggestion to double it multiple times, ultimately



[image: image553.png]


[image: image554.png]


[image: image555.png]significant financial considerations in contemporary Al funding



[image: image556.png]


[image: image557.png]Dual-Use lechnologies



[image: image558.png]Alr Cdre Banurl then shifted focus to the broader implications of sucn



[image: image559.png]investments. He elaborated the necessity of military-industrial complex



[image: image560.png]iInvesting In new technologies, particularly those with dual-use potential.



[image: image561.png]This dual-use aspect can help reduce costs and enhance the utility of



[image: image562.png]technological advancements.





[image: image563.png]


[image: image564.png]


[image: image565.png]


[image: image566.png]


[image: image567.png]


[image: image568.png]jJustrate this point, he mentioned the everyday use of technologies



[image: image569.png]initially developed for military purposes, emphasising the extensive



[image: image570.png]botential of Al In the civillan domain. 'hese reflections aimed to provide



[image: image571.png]


[image: image572.png]comprehensive understanding of the financial and strategic



[image: image573.png]dimensions of Al Investment and Iits broader implications for poth



[image: image574.png]military and civilian sectors.



[image: image575.png]From Military Origins to Civilian Innovations



[image: image576.png]Vioving on, the keynote speaker posed a rhetorical question to the



[image: image577.png]auaience: 'Is there anyone In this room who does not use a



[image: image578.png]smartphone”?" He guessed that the answer was likely no. He highlighted



[image: image579.png]that the smartphone was developed with funding from the US Army,



[image: image580.png]whnich aimed to eliminate the use ot corded field telephones.



[image: image581.png]Similarly, GPS technology was funded by the US Navy for a reliable



[image: image582.png]satellite-controllea system. Integrated circuits, essential In various



[image: image583.png]technologies, were originally funded by the US Air Force tor its F-14



[image: image584.png]brogramme. | hese technologies, once military innovations, now have



[image: image585.png]legitimate civilian uses. He acknowledged that levels of confidentiality



[image: image586.png]and sophistication differ across programmes, and corporate handling



[image: image587.png]


[image: image588.png]confidentiality issues must be considered, but stressed the



[image: image589.png]significant need to understand and utilise these technologies in both



[image: image590.png]military and civilian domains.



[image: image591.png]Viilitary Innovation: Al, Robotics, and Future Wwarriors



[image: image592.png]I'he speaker retlected on one of his previous lectures, delivered In



[image: image593.png]000, on the revolution Iin military affairs, where he identified the





[image: image594.png]


[image: image595.png]


[image: image596.png]keyboard and DNA manipulation as future weapons of war. Although



[image: image597.png]those elements remain relevant, today's focus is shifting towards



[image: image598.png]technologies using Al and robotics, which are poised to change the



[image: image599.png]world.



[image: image600.png]Furthermore, he recounted a question he encountered about the future



[image: image601.png]of wartfare 100 years from now. Speaking to the audience, he illustrated



[image: image602.png]that anyone born in 2024 would be over 70 years old by the turn of the



[image: image603.png]century. This individual, he asserted, would likely be fitter physically and



[image: image604.png]more agile mentally than anyone currently in the room or any 20-year-



[image: image605.png]old today, thanks to technological advancements.



[image: image606.png]


[image: image607.png]envisioned these future individuals as warriors, noting that the



[image: image608.png]definition of a warrior would change with technological progress,



[image: image609.png]atfecting both mind and body. Air Cdre Banuri urged the audience to



[image: image610.png]move beyond fictional concepts like those tfound in Tom Clancy or



[image: image611.png]James pBond novels and start considering the realistic possipilities that



[image: image612.png]
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[image: image614.png]Global Scenario of Interstate Competition



[image: image615.png]Air Cdre Banuri returned to the global scenario of interstate competition,



[image: image616.png]emphasising how technologies have historically shaped the air forces.



[image: image617.png]


[image: image618.png]noted that during the Gult War, air supremacy or air dominance



[image: image619.png]became a critical instrument of US policy, leading to almost



[image: image620.png]unchallenged domination of airspace and outer space. To counter this,



[image: image621.png]China and the Russian Federation adopted anti-access and area denial



[image: image622.png]Dostures, leading to strategies designed to deal with these technologies,
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[image: image624.png]


[image: image625.png]including long-range strikes, air defence, anti-space measures, cyber



[image: image626.png]wartare, and electronic wartare (EW).



[image: image627.png]Alr power in Modern Conflict: Lessons from Russia-UKraine war



[image: image628.png]Referring brietly to the Ukrainian conflict, the speaker highlighted a few



[image: image629.png]key reactions. He observed that inhibition over the use ot force has



[image: image630.png]diminished, technological levelllng has become commonplace, and



[image: image631.png]contests for common space have become significant,



[image: image632.png]“Despite new strategic contexts, the use of air power remains



[image: image633.png]crucial for achieving or contesting control of airspace with the



[image: image634.png]added dimension of emerging technologies and their disruptive



[image: image635.png]potential.”



[image: image636.png]Strategies for Hyper-Superiority



[image: image637.png]Air Cdre Banuri identified new points of focus, mentioning several key



[image: image638.png]areas, including C4ISR and the electromagnetic (EM) spectrum and its



[image: image639.png]usage. He highlighted the concept of local air superiority, now being



[image: image640.png]referred to as "hyper-superiority bubbles”, which is created for even



[image: image641.png]shorter aurations ana utilised strategically.



[image: image642.png]Evolution of Global Military Strategies
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[image: image644.png]speaker continued his discourse by hignhlighting strategic



[image: image645.png]developments In military technology by major global powers. He



[image: image646.png]explained that the US introduced the third offset strategy in 2014, aimed



[image: image647.png]at preserving Its technological aavantage. |his strategy emphasises the



[image: image648.png]


[image: image649.png]


[image: image650.png]


[image: image651.png]ropotics, drones, and autonomous systems to maintain
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[image: image654.png]superiority. In 2015, China responded with its strategic support force,



[image: image655.png]focusing on operations in cyberspace and outer space, military



[image: image656.png]intelligence, and EW. This marked the beginning of what the speaker



[image: image657.png]referred to as intelligentised wartare, leveraging Al and potentially



[image: image658.png]swarm technologies.



[image: image659.png]Evolving Emerging and Disruptive Technologies in Air Warfare



[image: image660.png]The speaker elaborated on the US vision for disruptive technologies by



[image: image661.png]2040 The US ams to create a favourable context for these



[image: image662.png]technologies by focusing on strategic culture and national systems for



[image: image663.png]innovation, allowing sufficient time ftor technological maturation. This



[image: image664.png]vision includes the next generation of air dominance, with 225 B-21



[image: image665.png]bombers accompanied by CCAs and long-range air-to-air missiles.



[image: image666.png]l'hese aavancements are intended to maintain parity or even superiority



[image: image667.png]over Chinese and Russian capabilities. He noted that China is similarly



[image: image668.png]advancing its air warfare capabilities, developing the J-20 and J-31 for



[image: image669.png]


[image: image670.png]Navy and stealth combat missions, as well as compat drones



[image: image671.png]equipped with radar capable of detecting stealth aircraft. China aims to



[image: image672.png]achleve a balance across these technological domains.,



[image: image673.png]Alr Cdre Banurl emphasised that the future of air wartare will be shaped



[image: image674.png]o)



[image: image675.png]Intelligent, interconnected, and distributed daigital systems.



[image: image676.png]oredicted that nearly 200 new technologies would evolve or mature over



[image: image677.png]


[image: image678.png]


[image: image679.png]


[image: image680.png]vears. |hese emerging technologies will challenge



[image: image681.png]traditional characteristics of air power, such as speed, range, precision,



[image: image682.png]ana detection. He highlighted the increasing collaboration between man



[image: image683.png]and machine, underscoring the crucial role of decision-makers in this
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[image: image685.png]


[image: image686.png]new lanascape. VWhile aircratt and their capabilities will continue to be



[image: image687.png]important, digital capabilities, such as sensors for enemy detection, data



[image: image688.png]handling algorithms, and networks for information transmission, will



[image: image689.png]become even more critical. Command, control, and intelligent conditions



[image: image690.png]will be pivotal in shaping the future of air warfare,



[image: image691.png]Japan's Advancing Nilitary Precision



[image: image692.png]The speaker noted that the Japanese have observed a significant shirtt



[image: image693.png]N



[image: image694.png]the cost allocation for integrated communication systems and on-



[image: image695.png]board avionics. Previously accounting for about 10% of the total



[image: image696.png]orogramme  cost, these systems now require 25% of the budget.



[image: image697.png]However, this increased investment is justified as it contributes to 50%



[image: image698.png]ot overall military effectiveness.



[image: image699.png]Trends in Innovation and Iransformation of Air Operations



[image: image700.png]Moving on, Air Cdre Banuri highlighted the critical factors driving



[image: image701.png]iInNnovation In air operations, empnasising that any innovation results



[image: image702.png]from the convergence of technology, practical application, and strateqic



[image: image703.png]


[image: image704.png]“Achieving victory in air operations hinges not only on aviators'



[image: image705.png]adoption of emerging technologies but also on the willingness of



[image: image706.png]military services to undergo necessary transtformations.”



[image: image707.png]Commitment to such transtormations within systems or institutions is



[image: image708.png]divotal and digital transtormation will be central to the challenges or



[image: image709.png]modernisation. The speaker asserted that the operational superiority of





[image: image710.png]


[image: image711.png]


[image: image712.png]tomorrow's air forces will be influenced by these tactors. Air Cdre Banuri



[image: image713.png]outlined seven general trends of innovation:



[image: image714.png]


[image: image715.png]Advanced Aircraft: Aircraft generations have evolved from



[image: image716.png]Dredecessors like the F-15 to more advanced platiorms such as the



[image: image717.png]F-22. Developments Include the Introduction of aircraft like the



[image: image718.png]


[image: image719.png]


[image: image720.png]UCAVs: UCAVs represent a new paradigm in aviation, operating



[image: image721.png]remotely with capabilities that surpass those of manned aircratt.



[image: image722.png]They offer advantages such as increased manoeuvrability, reduced



[image: image723.png]


[image: image724.png]stealth capabllities, and cost-effectiveness compared to



[image: image725.png]traditional aircratt



[image: image726.png]


[image: image727.png]Precision Weapons: Precision Guided Munitions (PGMs) exemplity



[image: image728.png]the adavancement In weapon technology, providing pinpoint accuracy



[image: image729.png]ana reducing rellance on conventional, larger-scale munitions. Ihis



[image: image730.png]orecision not only enhances effectiveness but also impacts



[image: image731.png]operational costs.



[image: image732.png]


[image: image733.png]Advanced Sensors: Sensors have undergone significant



[image: image734.png]development to enhance target identification and accuracy.



[image: image735.png]lTechnologies like lasers and advanced human perception systems



[image: image736.png]contribute to improved operational etfectiveness in identifying and



[image: image737.png]engaging targets.



[image: image738.png]


[image: image739.png]Information Munitions: Information warfare tactics are employed to



[image: image740.png]disrupt or manipulate enemy information systems, influencing



[image: image741.png]outcomes by penetrating defences or manipulating data flows to



[image: image742.png]achleve strategic advantage.
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[image: image745.png]


[image: image746.png]Situation Awareness: Modern air operations rely heavily on



[image: image747.png]situational awareness, evolving from historical reliance on tactics



[image: image748.png]


[image: image749.png]cloud cover to contemporary systems such as upgraded



[image: image750.png]Airborne  Warning and Control Systems (AWACS). These



[image: image751.png]advancements enable swift decision-making and enhance



[image: image752.png]operational etfectiveness.
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[image: image754.png]Joint Operations: The increasing importance of joint operations Is



[image: image755.png]evident as difterent military branches collaborate seamlessly to



[image: image756.png]achleve strategic obpjectives. Examples Include Air rorce



[image: image757.png]coordination directing Navy assets towards Army targets,



[image: image758.png]demonstrating integrated operational capabilities.



[image: image759.png]Strategic Imperatives in Contemporary Air Wartare



[image: image760.png]Air Cdre Banuri asserted that while these concepts may seem futuristic,



[image: image761.png]they represent near-term advancements that will maximise situational



[image: image762.png]awareness, enhance operational synergy, and expand role of air power



[image: image763.png]beyond traditional boundaries. He stressed the importance of achieving



[image: image764.png]situational control early In pattle scenarios to achieve strategic goals.



[image: image765.png]Traditionally, a fighter pilot's primary limitation was fuel, dictating their



[image: image766.png]time in the air. While advancements like efficient aero engines, aerial



[image: image767.png]refuelling, and forward air bases, modern challenges tocus on reducing



[image: image768.png]decision-making times, often necessitating human-assisted algorithms.



[image: image769.png]Reflections on the PAF Role in Regional Dynamics



[image: image770.png]Furthermore, Air Cdre Banurn reflected on South Asian dynamics,



[image: image771.png]highlighting the trajectory of the PAF today. He suggested that those
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[image: image774.png]with experience in commanding aircraft or managing ftast jets might



[image: image775.png]draw parallels to the pilots of the Battle or Midway, reflecting on the



[image: image776.png]brofound advancements and sophistication of modern aircraft. RIS



[image: image777.png]analogy to the Battle of Midway pilots highlighted the availability of real-



[image: image778.png]time, data-rich visuals across these domains, enabling swift decision-



[image: image779.png]making and ensuring pinpoint accuracy. He empnhasised that these



[image: image780.png]aspects are meticulously covered in significant detail, showcasing the



[image: image781.png]PAF's evolving capabilities in modern wartare.



[image: image782.png]Expressing confidence in the PAF's technological advancements, he



[image: image783.png]highlighted robust backend efforts and optimally performing initiatives.



[image: image784.png]He noted that universities are fostering expertise in robotics and cyber



[image: image785.png]security innovations, alongside on-going realism exercises. Additionally,



[image: image786.png]he acknowledged the presence of dedicated Al research centres aimed



[image: image787.png]at enhancing operational capabilities.
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[image: image789.png]Challenges iIn Military Innovation and Technological



[image: image790.png]Integration In Pakistan



[image: image791.png]Towards the end, Air Cdre Khalid Banuri highlighted several challenges



[image: image792.png]N



[image: image793.png]Integrating emerging technologies. He pointed out that at the national



[image: image794.png]level, funding decisions play a crucial role in shaping technological



[image: image795.png]integration strategies. He emphasised the ethical concerns arising from



[image: image796.png]the rapid evolution of technology in wartare and the need for evolving



[image: image797.png]rules of engagement. Moreover, the speaker analysed the absence of a



[image: image798.png]comprehensive legal framework, noting the phenomenon of states



[image: image799.png]rushing to harness Al before regulatory frameworks are established.



[image: image800.png]Drawing parallels with historical treaties Ilike the Nuclear Non-
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[image: image803.png]Proliferation Treaty (NPT), he stressed the strategic advantage of early



[image: image804.png]adoption In shaping international norms. I'he speaker also highlighted



[image: image805.png]challenges in data management and the cultivation of talent. He



[image: image806.png]stressed the importance of identifying individuals capable of translating



[image: image807.png]ldeas Into practical applications.



[image: image808.png]Additionally, he addressed the persistent gap between scientific



[image: image809.png]advancements ana policy implementation. Ihe speaker questioned



[image: image810.png]whether doctrine should precede technological development or vice



[image: image811.png]versa, emphasising the need for a balanced approach.



[image: image812.png]He acknowledged the traditional reliance on experienced individuals put



[image: image813.png]advocated for valuing innovative ideas alongside experience. Moreover,
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[image: image815.png]discussed the generational gap in this context, calling for further



[image: image816.png]reflection. Finally, he highlighted the challenge of establishing a



[image: image817.png]sustainable institutional framework, emphasising the on-going need to



[image: image818.png]address these complexities.
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[image: image821.png]his concluding remarks, Air Cdre Banuri encapsulated his talk with a



[image: image822.png]thought-provoking punch Iline. He unagerscored the Immense



[image: image823.png]advantages presented by emerging technologies In military and



[image: image824.png]strategic contexts. However, he also alluded to the viewpoint of Francis



[image: image825.png]Fukuyama, who tamously argued against the notion that the end of the



[image: image826.png]Cold War marked the "End ot History." Fukuyama's perspective



[image: image827.png]suggests that while technological advancements bring profound



[image: image828.png]changes and opportunities, they do not necessarily signify an ultimate
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[image: image831.png]or static endpoint in human progress or global dynamics. By referencing



[image: image832.png]Fukuyama, Air Cdre Banuri highlighted the on-going evolution and



[image: image833.png]challenges that accompany the integration of new technologies into



[image: image834.png]proader geopolitical ana historical contexts.
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[image: image838.png]Insights from the Russia-Ukraine Conflict
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[image: image843.png]Ghulam Mujaddid began by giving an in-depth analysis of the



[image: image844.png]Russia-Ukraine war, highlighting its evolution into a multifaceted



[image: image845.png]conflict. This conflict is characterised by the integration of diverse



[image: image846.png]military and non-military capabilities, asymmetric wartare strategies, and



[image: image847.png]cutting-edge technologies such as Al, cyber wartare, hypersonic



[image: image848.png]He stressed that this contlict, situated

In the



[image: image849.png]Furasian neartlana, underscores the geopolitical tensions between



[image: image850.png]Russia and NATO, with profound implications for global security and



[image: image851.png]botential nuclear escalation.



[image: image852.png]Political Objectives and Start of the War
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[image: image854.png]Mujaddid highlightea that Russia launched military operations In



[image: image855.png]Ukraine on 24 February 2022, citing objectives to protect Donbas and



[image: image856.png]Denazity, Ukraine. Dr Mujaddid noted the strategic significance of this



[image: image857.png]conflict, rooted in historical and geopolitical imperatives, referencing



[image: image858.png]theories like Mackinders Heartland Theory and the geopolitical



[image: image859.png]manoeuvres between Russia, NATO, and the US. He maintained that
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[image: image861.png]control the world. Conversely, Russia would not let Ukraine join NATO



[image: image862.png]unless it created a sufficient spatial bufter zone in Ukraine to saftequard



[image: image863.png]ts territorial existence and integrity.
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[image: image866.png]Current Situation of the War
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[image: image868.png]Mujaddid observed that as of mid-2024, Russia controls



[image: image869.png]approximately 25% of Ukrainian territory, having mobilised substantial



[image: image870.png]military resources. The conflict persists with Russia employing attrition



[image: image871.png]tactics to weaken Ukrainian and NATO forces, strategically advancing
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[image: image873.png]maintaining significant troop deployments and logistical



[image: image874.png]capabillities. He elaborated that Russia Is patient and calculative and a



[image: image875.png]war or attrition would bleed Ukraine and the NAITO supporters. He



[image: image876.png]substantiated this claim by highlighting the recent Russian capture of



[image: image877.png]more territory in May 2024 and their advancement to Kharkov, which



[image: image878.png]shows President Putin’s resoluteness in creating a "butfer zone" east of



[image: image879.png]Dnipro River.
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[image: image882.png]Mujaddid provided detailed Insights into the aerial engagements,



[image: image883.png]highlighting the Russian Aerospace Force's (RuAF) use orf advanced



[image: image884.png]aircraftt and munitions.



[image: image885.png]“The deployment of hypersonic weapons such as the Kh-47M2



[image: image886.png]Kinzhal and strategic use of aerial assets for reconnaissance, EW,



[image: image887.png]and SEAD illustrate Russia’s air superiority strategies.”



[image: image888.png]For instance, Russian Su-34 bombers, SU-30SM and Su-35S fighters



[image: image889.png]have conducted numerous sorties, striking targets within Ukraine. | nhe



[image: image890.png]use of FAB glide bombs and advanced missile systems like the R-77



[image: image891.png]and R-37M for Beyond Visual Range (BVR) engagements showcases



[image: image892.png]Russia’'s aerial dominance and technological prowess.





[image: image893.png]


[image: image894.png]


[image: image895.png]He also discussed other technologies Russia has In its arsenal including



[image: image896.png]the Antonov An-206REP, llyushin II-22PP and Tupolev Tu-16RM-2 EW



[image: image897.png]assets to disrupt Ukrainian radar and communication systems.



[image: image898.png]Additionally, Dr Mujaddid showcased a recent timeline ot Ukrainian air



[image: image899.png]tactics, to juxtapose their position against Russia in the war. He briefed



[image: image900.png]that in February 2022, Ukraine had around 50 MiG-29S, MiG-29MU1,



[image: image901.png]and MiG-29MUZ2 and a couple dozen Su-27s in service. On 24 February



[image: image902.png]2022, the Air Force began to respond to the advance of Russian



[image: image903.png]Aerospace Forces aircraft and missiles coming towards Ukrainian skies.



[image: image904.png]He stated that the Russian Defence Ministry claimed that over 100 air



[image: image905.png]defence systems and over 90 aircraft had been disabled or destroyed
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[image: image908.png]March 2022, which has not been confirmed by independent



[image: image909.png]sources. According to US deftence officials, UKAF still had 56



[image: image910.png]operational fighter jets as of 11 March 2022,



[image: image911.png]Drone Wartare Dynamics
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[image: image913.png]Mujaddid highlighted the pivotal role of drones In the conflict,



[image: image914.png]detailing their integration into every phase of wartare by both Russia



[image: image915.png]and Ukraine. He stated that Russia and Ukraine are tighting the first full-



[image: image916.png]scale drone war and It Is aptly highlignting what darones can do In



[image: image917.png]conflict. He explained that for a war tought at a distance nothing bridges



[image: image918.png]the gap more than drones, giving Russia and Ukraine the ability to see,



[image: image919.png]ana attack each other without ever getting close. Dr Mujaddid narrated



[image: image920.png]that every Ukrainian soldier has had a scary encounter with a Russian



[image: image921.png]Orlan-10, Russia's premier reconnaissance drone, which also has W



[image: image922.png]capabilities. The Orlan-10 is the Russian military's workhorse in the sky.
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[image: image925.png]He went on to talk about the Iranian-made Shahed-134 drone used by



[image: image926.png]RuUssia, with an explosive warhead at its nose. It Is a "'moped In the



[image: image927.png]sky”, moving slowly and loudly before diving into its target. Surface-to-



[image: image928.png]alr missile systems, such as S-300 or Buk can take them out, but doing
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[image: image930.png]wastes resources that Ukraine would rather use against nign-



[image: image931.png]Drecision missiles and Russian aircratt.



[image: image932.png]“The employment of military-grade combat drones such as the



[image: image933.png]Turkish-made Bayraktar TB2 by Ukraine and the Iranian-made



[image: image934.png]Shahed 136 by Russia illustrate their expanded role in ISR and



[image: image935.png]precision strike missions.”



[image: image936.png]1'he speaker also went Into detail about the Russian Al systems, which



[image: image937.png]enables them to identity potential targets using a colour-coding scheme.



[image: image938.png]Operators can select targets on their control screens, allowing the drone
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[image: image940.png]autonomously navigate towards and attack the target. This feature



[image: image941.png]guarantees a 100% success rate. Furthermore, he informed that Russia



[image: image942.png]have developed two new tactical loitering munitions named Lancet-3



[image: image943.png]loitering—with two sets of X-shaped wings and an electric propeller



[image: image944.png]oropulsion system. It has a 3 kg warhead and a maximum endurance of



[image: image945.png]approximately 40 minutes. The Scalpel loitering munition on the other



[image: image946.png]hand, has more endurance and accuracy, including a payload of 5 kg,



[image: image947.png]cruising speed of 120 km/h and a range of 40 km.



[image: image948.png]Both Lancet and Scalpel offer a cost-effective solution for precision



[image: image949.png]strikes. They reflect a broader trend in military strategy that emphasises
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[image: image954.png]unmanned systems for both reconnaissance and combat



[image: image955.png]operations, minimising the risk to soldiers.,



[image: image956.png]Employment of Advanced Weaponry



[image: image957.png]Moreover, the speaker discussed Russias deployment of advanced



[image: image958.png]weaponry such as FAB glide bombs equipped with Universal Correction



[image: image959.png]Module Kits (UPMK), enabling precise targeting via satellite navigation



[image: image960.png]and laser guidance systems. He stated that Russian Su-27 and Su-34



[image: image961.png]Fighter Jets drop the bombs tfrom 40 NM while remaining within Russian



[image: image962.png]Territory. It has three variants FAB 500, FAB 1500, and FAB 3000. The



[image: image963.png]FAB glide bombs can be charged with explosive-fragmentation or



[image: image964.png]cluster bombs. Glide bombs began showing up around September



[image: image965.png]2023, but have seen increasing use since the start of this year.



[image: image966.png]He turther highlighted the strategic use of hypersonic missiles like the



[image: image967.png]Zircon and Iskander-M ballistic missiles which demonstrate Russia’'s



[image: image968.png]capability to engage large, deep, and nhardened targets with



[image: image969.png]unprecedented speed and accuracy. he explainead that it is a mobile



[image: image970.png]short range Dpallistic missile that can carry warheads weigning up to



[image: image971.png]


[image: image972.png]900 pounds at 500 KM of range. It can travel up to Mach 7 and can



[image: image973.png]reach an altitude of more than 30 miles



[image: image974.png]The speaker quoted a recent example of Russia using these weapons,



[image: image975.png]where Russia hit Kyiv on 7 February 2024 with hypersonic Zircon



[image: image976.png]missile for the first time in the war The missile was launched from a



[image: image977.png]Russian navy ship. Then on 25 March 2024, Russia used two Zircon



[image: image978.png]hypersonic missiles to strike decision making centres in Kyiv.
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[image: image981.png]LIse of Cruise Missile



[image: image982.png]Dr Mujaddid expanded upon the Russian Kalibr 3M54-1 cruise missiles



[image: image983.png]and their ability to achieve supersonic speed (Mach 3) as they approach



[image: image984.png]their target. He stated that they can carry a warnead weighing up to



[image: image985.png]500kg and has a range of 1500-2000km.



[image: image986.png]He moved on to Ukraine, and gave a brief overview of their response to



[image: image987.png]the Russian threat which included launching of British Storm Shadow



[image: image988.png]cruise missiles to hit Russian military headquarters in the occupied city



[image: image989.png]of Luhansk on 13 April 2024. On 24 June 2024, Ukraine employed U.S.-



[image: image990.png]supplied Army Tactical Missile System (ATACMS) cruise missile to



[image: image991.png]strike Crimea which resulted In the death ot at least Tour people and



[image: image992.png]wounded 150. Russia, he mentioned, promised retaliatory measures on



[image: image993.png]US when it summoned the US Ambassador Lynne Tracy to the Foreign



[image: image994.png]Ministry and blamed them for the strike on Russian-occupied Crimea.



[image: image995.png]Cyber and Information Wartare



[image: image996.png]Dr Mujaddid emphasised the significant cyber component of the conflict,



[image: image997.png]detailing Russia’s longstanding cyber operations against Ukraine and its
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[image: image1001.png]disinformation campaigns through take social media accounts and the



[image: image1002.png]dissemination of misleading narratives to undermine Ukrainian military
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[image: image1004.png]bolitical [eadership. He Included an example of the Russian



[image: image1005.png]information operations using fake Telegram channels to infiltrate the



[image: image1006.png]UKrainian information space. I he Russian troll farms use social media



[image: image1007.png]and take news articles on Telegram, X, Facebook, and Instagram to
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[image: image1010.png]benetrate Ukrainian media and promote various Kremlin narratives.



[image: image1011.png]Another example he quoted was of 1ake posts In UKrainian media that



[image: image1012.png]have garnered high numbers of views, including a post alleging that the



[image: image1013.png]Ukrainian state is not helping the families of killed Ukrainian military



[image: image1014.png]bersonnel, which received two million views. Another post claimed that



[image: image1015.png]former Ukrainian commander-in-chiet General Valerii Zaluzhnyi could



[image: image1016.png]pbecome the next UKrainian president, which received 4.3 milllon views.



[image: image1017.png]“The use of Al in cyber operations enables both offensive and



[image: image1018.png]defensive capabilities, enhancing both Russia and Ukraine’s



[image: image1019.png]capacity to conduct sophisticated cyber-attacks ana
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[image: image1021.png]This cyber dimension adds complexity to the conflict, influencing public



[image: image1022.png]opinion, International perceptions, and military strategies. Dr Ghulam



[image: image1023.png]noted that precision weapons are scarce and can be defeated by EW.
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[image: image1025.png]enable Kill chains to tfunction at the speed of relevance, eVV for



[image: image1026.png]attack, protection and direction finding is a critical element of modern



[image: image1027.png]combined arms operations. He said that sequencing fires to disrupt EW



[image: image1028.png]and create windows of opportunity for precision effects is critical. In the



[image: image1029.png]context of Russia and Ukraine, the speaker maintained that the M



[image: image1030.png]spectrum has not been denied completely, but Russians have



[image: image1031.png]continually disrupted it, and their air and ground forces have been able



[image: image1032.png]{0 gain aavantage within It.
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[image: image1035.png]Nuclear Risks and Strategic Implications



[image: image1036.png]Dr Mujaddid addressed the nuclear risks associated with the conflict,



[image: image1037.png]citing Russia's deployment of tactical nuclear weapons in Belarus and



[image: image1038.png]ts provocative military exercises involving nuclear-capabple assets. | he



[image: image1039.png]botential use of tactical nuclear weapons In response o perceived



[image: image1040.png]threats to Russia’'s sovereignty and territorial integrity raised concerns



[image: image1041.png]about regional stability and international security. He opined that it



[image: image1042.png]RUSSIa did resort to use nuclear weapons, It would lead to Armageadon,



[image: image1043.png]as there is no going back from that point onward.



[image: image1044.png]_essons Learned and Strategic Insights



[image: image1045.png]Dr Mujaddid provided insights into the lessons learned tfrom the Russia-



[image: image1046.png]Ukraine war, emphasising the importance of technological integration,



[image: image1047.png]resilience in hybrid warfare contexts, and the critical role of public



[image: image1048.png]support and national unity in sustaining long-term military engagements.



[image: image1049.png]He stated that there is no sanctuary in modern wartare. The enemy can



[image: image1050.png]strike throughout operational depth. Survivability of a state depends on



[image: image1051.png]dispersing ammunition stocks, command and control, maintenance



[image: image1052.png]areas and aircraft. He argued that Ukraine successfully evaded



[image: image1053.png]Russia’s initial wave of strikes by dispersing its arsenals, aircraft and air



[image: image1054.png]defences. Conversely, the Russians succeeded in engaging 75% of



[image: image1055.png]static detence sites in the first 48 hours of the war. In light of the



[image: image1056.png]contlict, he emphasised the importance or UAVS and counter-arones. In



[image: image1057.png]that regard, for PAF, drones ofter huge opportunities for deep strike and
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[image: image1061.png]Innovative and bold use of drones can make up tor PAF'S numerical



[image: image1062.png]inferiority. Integration or Al in PAF and other torces equipment is the



[image: image1063.png]need of the time. He also stated that an assured linkage with the



[image: image1064.png]Chinese BeiDou Navigation Satellite System is crucial for Pakistan's



[image: image1065.png]military forces.



[image: image1066.png]Dr Mujaddid maintained that the contlict serves as a critical case study



[image: image1067.png]for



[image: image1068.png]understanding modern warfare dynamics, geopolitical strategies,



[image: image1069.png]and the evolving role of advanced technologies in global contlicts.
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[image: image1071.png]Dr Mujaddid concluded by highlighting key lessons from the Russia-



[image: image1072.png]Ukraine war, stressing the need tor technological integration, resilience
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[image: image1074.png]hybrid wartare, the importance of public support and national unity In



[image: image1075.png]sustained military engagements. He emphasised the critical role of



[image: image1076.png]drones and Al in modern wartare, particularly for the PAF to enhance



[image: image1077.png]operational capabllities.
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[image: image1080.png]_everaging Emerging lechnologies
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[image: image1085.png]Dr Adil Sultan commenced his talk by thanking CASS, Lahore,



[image: image1086.png]especially President CASS, Air Marshal Asim Suleiman (Retd), for the



[image: image1087.png]invitation and for hosting the timely seminar. Speaking on the



[image: image1088.png]technological transformation of Air Power, he emphasised recent



[image: image1089.png]advancements by countries such as China and the US, which are not



[image: image1090.png]only modernising their strategies but also reshaping the overall



[image: image1091.png]landscape of air power.



[image: image1092.png]Technological Integration In Air Power Reshaping Military
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[image: image1094.png]Dr Sultan focused on the use of precision weapons and high-tech aerial



[image: image1095.png]dlattorms during the first Irag War which changed the perception about



[image: image1096.png]Now air power can bpe employed to achieve strategic opjectives In a



[image: image1097.png]relatively shorter time and with minimum force. He highlighted the



[image: image1098.png]shock and awe’ impact created by aerial plattorms which led to the



[image: image1099.png]strategic paralysis of Saddam Hussain's regime, following which air



[image: image1100.png]bower emerged as the preferred tool for states to achieve their military



[image: image1101.png]opbjectives. Alr power, nevertheless, nas Its innerent limitations as was



[image: image1102.png]seen during the US led Global War on Terror in Afghanistan against



[image: image1103.png]non-state actors. The traditional concept of air power is transtorming,
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[image: image1106.png]owing to technologies like Al becoming Integrated In the newly minted
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[image: image1108.png]Adaitionally, advancements In stealth, cypber, and quantum



[image: image1109.png]technologies, additive materials, and the development or advanced



[image: image1110.png]sensors integrated with space-based assets are transtorming the



[image: image1111.png]landscape.



[image: image1112.png]He stated that Air Forces that are quick In adaptation and are able to



[image: image1113.png]transform ftor multi-domain operations - are likely to gain significant



[image: image1114.png]advantage over their adversaries. [his, however, would require



[image: image1115.png]changes in organisational culture and development of training skills for



[image: image1116.png]Cross-domain operations which future Air Forces would be expected to



[image: image1117.png]berform as part of their mission.



[image: image1118.png]Emerging Technologies and the Future of Wartare
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[image: image1120.png]space war, was the first time when space-based assets were used {o



[image: image1121.png]deliver precision weapons through aerial platrorms. After six weeks of



[image: image1122.png]intense bombing, it became relatively easy for the ground forces to evict
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[image: image1124.png][raqi torces within 100 days, and with minimal human losses. The



[image: image1125.png]success achieved by the coalition forces through air campaign changed
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[image: image1127.png]traditional concept of ‘Joint Operations. He mentionea that Air



[image: image1128.png]Force IS N0 more seen as a supporting arm only. It has emerged as a



[image: image1129.png]critical component which can achieve military and political objectives on



[image: image1130.png]ts own, without having to mobilise the entire militaries.





[image: image1131.png]


[image: image1132.png]


[image: image1133.png]“With the emergence of newer technologies, ‘jointness of



[image: image1134.png]operations’ can pbe seen as the military's ability to integrate these



[image: image1135.png]technologies to dominate the entire spectrum of warfare.”



[image: image1136.png]The speaker said that some of the new technologies that are being



[image: image1137.png]iIntegratea Iinto conventional weapons have the potential to undermine



[image: image1138.png]strategic stability, and theretore these weapons have been labelled as



[image: image1139.png]SNNWs. He added that, once they are employed against adversary's
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[image: image1141.png]for the other side to respond with nuclear weapons. |nherefore, these



[image: image1142.png]weapons have the potential to make nuclear forces more vulnerable to



[image: image1143.png]a conventional attack and less reliable for a retaliatory strike against the



[image: image1144.png]adversary. Moreover, emerging technologies can also offset the



[image: image1145.png]numerical advantage of an adversary, thus helping the smaller powers



[image: image1146.png]narrow their military gap with the relatively bigger aadversaries. |his



[image: image1147.png]could undermine the conventional military advantage that major powers
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[image: image1149.png]Dr Sultan asserted that countries which do not have sizeable military,



[image: image1150.png]but are technologically advanced in terms of cyber and Al potential,



[image: image1151.png]could also exploit their technical superiority to deter relatively larger



[image: image1152.png]militaries while reducing their rellance on external security guarantees,
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[image: image1159.png]expectations. However, It has also complicated the establisnment or
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[image: image1162.png]N



[image: image1163.png]the absence of regulatory measures, there is a likelihood that a



[image: image1164.png]greater number of private entities would venture into the military
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[image: image1171.png]whnich could then be used by both state and non-state actors to pursue



[image: image1172.png]their political objectives.



[image: image1173.png]“Major Powers are exploring the concept of ‘Multi Domain



[image: image1174.png]Integration’ wnere the pattie space Is expanding with no ciear



[image: image1175.png]aistinction between war and peace; public and private; domestic



[image: image1176.png]and foreign; and physical and virtual.”
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[image: image1184.png]Space: A New Frontier



[image: image1185.png]Dr Sultan highlighted that space has emerged as a new domain of



[image: image1186.png]contestation due to its growing military and commercial uses. Many



[image: image1187.png]countries, including India, are toying with the idea of establishing a



[image: image1188.png]separate space command or to transform their air forces Into



[image: image1189.png]aerospace power.” The future air forces would have greater reliance on
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[image: image1191.png]For that, new capabillities are peing developed to dominate the space



[image: image1192.png]domain and deny the same to the adversaries. The projected growth of
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[image: image1194.png]factor encouraging both state and non-state entities to expand their



[image: image1195.png]presence In space througn increased satellite launches. According to



[image: image1196.png]the speaker, this is likely to saturate low earth orbits where most of the



[image: image1197.png]communication and survelllance satellites are positioned, thus making It
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[image: image1209.png]Both sides are also forging a new partnership between the US Space



[image: image1210.png]Force and the Indilan start-ups, which Inclugdges space situational



[image: image1211.png]awareness. India has also been Invited as an Opbserver to the US Space
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[image: image1215.png]These developments, according to Dr Sultan, have implications for



[image: image1216.png]Pakistan's national security and more specifically for the PAF. Out of



[image: image1217.png]the three services, PAF would be the most affected, and therefore there
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[image: image1220.png]need to develop counter measures to ensure that space domain IS
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[image: image1225.png]significantly boost the efficiency of any commercial or military



[image: image1226.png]application beyond human capability. He said that, for narrow military



[image: image1227.png]ourpose, Al could be defined as “Intelligence introduced into a war



[image: image1228.png]fighting system, which provides that system with the ability to function to



[image: image1229.png]varying levels of autonomy and achieve a desired outcome without any



[image: image1230.png]human Inputs ftor the full span of an independent mission.”
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[image: image1232.png]components, I.e. aviate, navigate, and mission planning. He asserted



[image: image1233.png]that the first two components i.e. aviate and navigate, can now be done



[image: image1234.png]through Al, while mission planning IS a complex Issue demanding
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[image: image1236.png]




[image: image1237.png]


[image: image1238.png]


[image: image1239.png]Al Applications In Aircrafts and Drones
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[image: image1241.png]adaition to its other applications, nhe indicated that Al IS currently



[image: image1242.png]being used to develop CCA systems. These unmanned aircraft can



[image: image1243.png]accompany manned counterparts and are capable of performing a wide



[image: image1244.png]range of assigned tasks. In addition to providing ‘'mass’ in the battlefield,



[image: image1245.png]the CCAs would have the potential to target adversary's well defended



[image: image1246.png]strategic assets with a high degree of precision, and without risking



[image: image1247.png]costly attrition of manned aircratft. Due to their relatively low cost, the



[image: image1248.png]CCAs are considered to be more economical than acquiring 4th or 5th



[image: image1249.png]Generation manned fighter aircratft.
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[image: image1251.png]iIntegrated drones are likely to be another usetul platform for most air



[image: image1252.png]forces to support their assigned missions according to the speaker.



[image: image1253.png]Keeping Iin view the lessons from the 2019 contlict between India and



[image: image1254.png]Pakistan, where the |IAF despite having a numerical advantage had to



[image: image1255.png]face humiliation at the hands of PAF; it is quite likely that a future



[image: image1256.png]conflict between the two sides might see extensive use of drones. India
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[image: image1258.png]also In the process of acquiring 31 MQ-9B armed drones at a cost of



[image: image1259.png]billion from US. Out of these, eight would be with the IAF and a



[image: image1260.png]similar numbper with the Indian army, wnile the remaining ones would be



[image: image1261.png]with the Indian Navy to protect its sea lines of communication. Due to



[image: image1262.png]their long endurance of almost 35 hours, it would require significant



[image: image1263.png]eftort by the PAF to deploy its assets to counter this loitering threat.
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[image: image1266.png]furtner Illustrate his point, the speaker alluded to the US-India
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[image: image1270.png]significantly boost India’'s Al related developments. Additionally, US-



[image: image1271.png]India have agreed on expert level exchanges In emerging domains



[image: image1272.png]including Al and to accelerate joint adoption of cutting-edge commercial



[image: image1273.png]technologies for military solutions. These developments would provide



[image: image1274.png]India with significant advantage over its adversaries, especially
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[image: image1276.png]Quantum Technology and the Future of Air Power



[image: image1277.png]Dr Sultan went on to discuss quantum technologies, which are still in



[image: image1278.png]development but hold the potential to revolutionise air operations,



[image: image1279.png]particularly in navigation, communication, and detection capabillities.



[image: image1280.png]With the use of quantum mechanics, navigation would be no more



[image: image1281.png]reliant on GPS signals, and hence would be more secure and accurate.



[image: image1282.png]Dr Sultan asserted that quantum technologies would make it difficult for



[image: image1283.png]the adversary to intercept communication signals and therefore would



[image: image1284.png]pe useful to dominate the spectrum ot wartare.



[image: image1285.png]Elaporating on the advancements In sSensors using quantum



[image: image1286.png]technology, Dr Sultan said that they could potentially render oceans



[image: image1287.png]transparent, significantly enhancing the ability to detect submerged



[image: image1288.png]Dlatforms, particularly SSBNs. This development may make the concept



[image: image1289.png]Oof an assured second strike obsolete. States currently investing billions
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[image: image1291.png]developing second-sirike capabpilities may need to reconsider their
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[image: image1298.png]Opportunities and Challenges



[image: image1299.png]speaking on the opportunities and challenges in leveraging emerging



[image: image1300.png]technologies for air force modernisation, Dr Adil Sultan mentioned the



[image: image1301.png]following fundamental roles ot air power; the control of air, air mobility



[image: image1302.png]and ISR. He said that, while these tasks remain unchanged, the way



[image: image1303.png]these would pe performed In the foreseeable future will make the air



[image: image1304.png]bower the most effective instrument to engage in a conftlict. Alongside



[image: image1305.png]the hardware (platforms), the tuture air torces would be increasingly
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[image: image1310.png]making future aerial platforms more etficient. Fast-paced



[image: image1311.png]development and the complexity of emerging technologies make
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[image: image1315.png]early years, the introduction of radars and navigational aids



[image: image1316.png]required significant time despite minimal technological shifts. As



[image: image1317.png]complexity increased, the assimilation of these technologies became



[image: image1318.png]quicker. Today, there is a pressing need for a workforce capable of



[image: image1319.png]rapidly comprehending and eftectively developing war fighting skills to



[image: image1320.png]maintain an edge over aaversaries.
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[image: image1322.png]Dr Sultan provided options for the PAF, emphasising that the pace with



[image: image1323.png]which emerging technologies are being developed makes it difficult for



[image: image1324.png]countries like Pakistan to acquire and integrate many of these new



[image: image1325.png]technologies. There is also a possibility that some of the technologies



[image: image1326.png]may not pe able to deliver as per their perceived potential and may
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[image: image1329.png]eventually fade away. To prepare itself tor the tuture challenges, it is



[image: image1330.png]usetul for the PAF to carry out a realistic assessment of future threat



[image: image1331.png]spectrum, identify the potential gaps, prioritise its requirement, and



[image: image1332.png]acquire capabllities that are considered critical to Its future mission. In



[image: image1333.png]this regard, he proposed following measures:



[image: image1334.png]


[image: image1335.png]Prioritising Resources at the National Level



[image: image1336.png]


[image: image1337.png]1S



[image: image1338.png]defence, aiming to enhance its military capabilities to position itself
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[image: image1341.png]regional power and potentially a global force in the future.
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[image: image1345.png]imited objectives ot sateguarding its territorial integrity against a



[image: image1346.png]hostile adaversary,



[image: image1347.png]He suggested that instead of engaging in a never-ending competition



[image: image1348.png]with India, it would be useful for Pakistan to analyse the future threat



[image: image1349.png]spectrum and prioritise Its security requirements wnich could nhelp



[image: image1350.png]achleve the desired national security objectives. Moreover, he said that
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[image: image1352.png]future conflict between India and Pakistan would most likely be short



[image: image1353.png]and switt, possibly involving both manned and unmanned aircratt.
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[image: image1361.png]Acquisition of New Technologies by Leveraging Private Sector
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[image: image1363.png]acknowledged that acquiring technology from external sources



[image: image1364.png]would be a challenge for Pakistan due to political considerations ot



[image: image1365.png]technologically advanced countries. Pursuing all technologies



[image: image1366.png]indigenously may also be unteasible due to limited resources.



[image: image1367.png]10 narrow the growing technological gap, Pakistan will have to mobilise



[image: image1368.png]all avallable national resources and bulld active partnership petween the



[image: image1369.png]defence sector, government entities, and the private sector.
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[image: image1372.png]Indigenous capacity the National Aerospace Science and



[image: image1373.png]Technology Park (NASTP), working under the PAF, is encouraging



[image: image1374.png]oublic-private partnerships, but being part of the military, it is not certain



[image: image1375.png]whetnher It would be able to attract major private companies to invest
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[image: image1378.png]Focus on Space Technologies



[image: image1379.png]Dr Sultan insisted on ensuring presence in space for successtul future



[image: image1380.png]military operations, especially tor air wartare. At present, Pakistan is



[image: image1381.png]dependent on a few satellites, none of them indigenous, with limited



[image: image1382.png]capacity. It is theretore important that ‘space’ be given its due priority



[image: image1383.png]with a tuture vision of transtforming the PAF into aerospace entity.
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[image: image1385.png]Acquisifion of Al Assisted Unmanned Aircraft



[image: image1386.png]He mentioned CCAS as a viable option for air forces to bolster their fleet



[image: image1387.png]size without the need for heavy investment in next-generation fighters



[image: image1388.png]ana pilot training.
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[image: image1392.png]can opt for CCAs, capable of performing most tasks assigned to it
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[image: image1396.png]The speaker emphasised the importance of training future air warriors in



[image: image1397.png]highly skilled and multi-domain wartfare, where proficiency in new



[image: image1398.png]technologies, combined with essential skills, is crucial for achieving



[image: image1399.png]strategic opjectives. [0 this end, there IS a need to review the training



[image: image1400.png]modules being offered at basic academy level and other institutions of



[image: image1401.png]higher learning, to ensure that the curriculum being taugnt 1S as per the
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[image: image1405.png]He highlighted the importance of think tanks especially those associated
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[image: image1407.png]research on understanding new technologies and concepts, and
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[image: image1410.png]decision makers. This culture needs to be promoted further by
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[image: image1414.png]To conclude, Dr Sultan emphasised that air power has the capability to
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[image: image1419.png]greater precision by avoiding collateral damage. With the emergence of



[image: image1420.png]new technologies, air power has emerged as a preferred choice for the



[image: image1421.png]decision makers to achieve their desired political objectives. VWnile there



[image: image1422.png]are obvious opportunities with the emergence of new technologies,



[image: image1423.png]there are significant challenges for the relatively medium sized powers
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[image: image1426.png]contemporary threat environment, the PAF will have Innovate and



[image: image1427.png]develop solutions that are cost effective and can provide an effective



[image: image1428.png]deterrent against external aggression.
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[image: image1436.png]concluding remarks, Air Marshal Asim Suleiman (Retd),



[image: image1437.png]President, CASS, Lahore, said that military doctrines, strategies, and



[image: image1438.png]tactics are being fundamentally reshaped by a wave of technological



[image: image1439.png]iInNnovations. |nhese aevelopments are not merely enhancing



[image: image1440.png]capabilities, rather they are fundamentally altering the very essence of



[image: image1441.png]how the world engages in air wartare.



[image: image1442.png]Shitting Dynamics of South Asia



[image: image1443.png]He said that South Asia is facing a drastic shift in dynamics as India is



[image: image1444.png]actively pursuing the incorporation of emerging technologies, including



[image: image1445.png]those destructive in nature, to elevate itself to the status of a global



[image: image1446.png]blayer, thus risking destabilisation of the regional balance of power.



[image: image1447.png]“To ensure its security, Pakistan has no choice but to compete



[image: image1448.png]technologically and ensure that its Air Force remains second to
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[image: image1450.png]The President noted that at the forefront of this revolution is Al Both



[image: image1451.png]PAF and |AF are pursuing the incorporation of Al in their systems for



[image: image1452.png]superior decision-making abpllities and predictive analytics. 1[he



[image: image1453.png]deployment of Al-driven drones and automated threat detection
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[image: image1458.png]complemented by intelligent systems capable ot processing vast data



[image: image1459.png]troves in real time. He said that the strategic utilisation of big data and



[image: image1460.png]analytics IS also pivotal In modern military operations.



[image: image1461.png]“By harnessing the potential of big data, Pakistan can elevate its



[image: image1462.png]ISR capabilities to unprecedented levels.”



[image: image1463.png]He added that real-time daata analysis can equip the country with the



[image: image1464.png]knowledge required tor meticulous mission planning and execution,



[image: image1465.png]ensuring that our forces are armed with the insights necessary for
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[image: image1469.png]systems is revolutionising air warfare as well. UAVs mitigate risks to



[image: image1470.png]human life while broadening operational capacities. These systems are



[image: image1471.png]adept at fulfilling a spectrum of tasks, thereby furnishing enhanced
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[image: image1476.png]The President said that cyber wartare also occupies a critical sphere,



[image: image1477.png]empowering nations to disrupt adversary networks while fortitying their



[image: image1478.png]own cyber infrastructure. Both Pakistan and India are currently investing
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[image: image1484.png]Furthermore, he said, the development of advanced weapons and



[image: image1485.png]systems, such as hypersonic weapons and stealth technologies, IS



[image: image1486.png]revolutionising modern wartare. These advancements significantly



[image: image1487.png]enhance a nation's offensive capabilities, enabling rapid and accurate



[image: image1488.png]engagements that were previously unattainable.
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[image: image1490.png]The President said that space has also emerged as a new frontier in



[image: image1491.png]wartare, highlighting the strategic significance ot space-based assets.



[image: image1492.png]He said that satellites meant for ISR purposes, GPS systems, and



[image: image1493.png]space-based missile defence mechanisms are assuming pivotal roles in



[image: image1494.png]national defence. However, India is actively developing ASAT weapons,



[image: image1495.png]which could present a significant challenge to Pakistan.
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[image: image1497.png]Noting that the modern battlefield requires integrated joint wartare



[image: image1498.png]strategies across air, land, and sea force, he said that Pakistan should
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[image: image1500.png]rapid data processing, Improved decision-making, and autonomous



[image: image1501.png]operations to create a cohesive and formidable defence strategy.
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[image: image1503.png]transformative influence of technological advancements on air



[image: image1504.png]wartare Is monumental, and Pakistan must stay at the torefront ot these
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[image: image1508.png]“As the IAF ambitiously incorporates emerging technologies, the



[image: image1509.png]PAF must remain proactive and innovative.”



[image: image1510.png]I'he President said that PAF has always maintained a qualitative edge



[image: image1511.png]over IAF, and embracing cutting-edge technologies is essential for



[image: image1512.png]Pakistan to enhance its military eftectiveness. In this regard, he noted



[image: image1513.png]that Chiet of Air Statt Zaheer Ahmad Babar Sidhu has launched th
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[image: image1516.png]interests with unwavering efrectiveness, and maintain a strategic



[image: image1517.png]balance in the South Asian region.
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[image: image1521.png]Question 1: Considering the rapid advancements Iin emerging



[image: image1522.png]technologies, how might the lack of private sector involvement in



[image: image1523.png]developing defence technologies affect Pakistan's competitive



[image: image1524.png]advantage and innovation capacity? Can fostering public-private



[image: image1525.png]partnerships enhance Pakistan’s defence capabilities and overall



[image: image1526.png]security?



[image: image1527.png]Answer: In discussing the role of the private sector in defence
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[image: image1529.png]military-inaustrial complexes driving technology to todays predominant
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[image: image1539.png]applications ditfer. He highlighted the challenge of aligning private



[image: image1540.png]sector interests with detfence needs but supported fostering sustainable
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[image: image1544.png]Dr Mujaddid expanded on the idea, highlighting the role of universities
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[image: image1546.png]orivate sector innovation in Western defence technologies. He



[image: image1547.png]advocated for establishing centres of excellence in fields like Al and



[image: image1548.png]cyber security at universities, funded by governmental or other



[image: image1549.png]INstitutions, to arive technological integration within the private sector.



[image: image1550.png]Dr Mujaddid underscored that while military entities fund research,



[image: image1551.png]actual technological development often occurs at universities and



[image: image1552.png]civilian levels



[image: image1553.png]Overall, the panellists highlighted the importance of leveraging private



[image: image1554.png]sector Innovation through strategic partnerships and investments (o



[image: image1555.png]enhance Pakistan's defence capabilities and technological
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[image: image1560.png]million on these advancements, in contrast to India's allocation of



[image: image1561.png]approximately $495 million, and considering Pakistan's economic



[image: image1562.png]constraints with limited foreign currency reserves, what feasible



[image: image1563.png]strategies can the government pursue In the future to iIncrease



[image: image1564.png]funding In these critical areas?



[image: image1565.png]Answer: Air Cdre Banuri elaborated on the concept of emerging



[image: image1566.png]economies such as BRICS and MINT, drawing parallels to Pakistan's



[image: image1567.png]INclusion In the Next Eleven grouping. He pointed out projections



[image: image1568.png]suggesting Pakistan could potentially become the world's 18th largest



[image: image1569.png]economy by 2030, despite current economic challenges. The speaker



[image: image1570.png]emphasised the importance of recognising and harnessing Pakistan's



[image: image1571.png]economic potential, particularly in sectors where neavy industrialisation
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[image: image1573.png]not a prerequisite. He highlighted the feasibility for smaller nations to



[image: image1574.png]Invest In emerging technologies that require less capital-intensive



[image: image1575.png]iNnfrastructure, advocating for strategic economic planning.



[image: image1576.png]He expressed caution regaraing costs and proposed Initial investments



[image: image1577.png]by the defence military-industrial complex to eventually reduce costs tor



[image: image1578.png]civiian users, achieving a delicate balance. Air Cdre Banuri



[image: image1579.png]underscored the necessity for strategic planning and a comprehensive



[image: image1580.png]approacn to steer In this direction. He cautioned against assuming that



[image: image1581.png]economy would remain stagnant, advocating instead for a proactive



[image: image1582.png]macroeconomic strategy over reactive microeconomic measures.
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[image: image1585.png]Question 3: How sustainable is Russia's heavy investment In



[image: image1586.png]traditional weaponry anad drones, akin to Kenneth waltz's more iIs



[image: image1587.png]better’ approach, particularly in the context of Ukraine”? Regarding
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[image: image1589.png]European and UkKrainian response, how effective would



[image: image1590.png]American weapon systems be against Russias current



[image: image1591.png]capabilities? Looking at the emergence of numerous institutions



[image: image1592.png]and start-ups focusing on Al, is there a possibility of collaboration



[image: image1593.png]In Al command among these entities?



[image: image1594.png]Answer: Dr Majaddid noted that there was a tendency to be influenced
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[image: image1597.png]impressions of the Russian army and its strategies. He



[image: image1598.png]observed that Russia had undergone significant transtormation,



[image: image1599.png]frequently unveiling new technologies that reflect its mental agility and



[image: image1600.png]openness to Innovation across its Air Force, Navy, and underground



[image: image1601.png]forces. Russian technology is futuristic, indicating an evolution in their



[image: image1602.png]strategic approach. President Putin initially deployed around 150,000



[image: image1603.png]troops, which was insufficient for Russia’'s intended investigative task.
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[image: image1605.png]deployment served to prompt Ukrainian compromise swiitly,



[image: image1606.png]attributing the lack thereof to NATO's insulation.



[image: image1607.png]Furthermore, the speaker clarified that Russia's subsequent withdrawal



[image: image1608.png]was not due to Ukraine's successful Initial counteroffensive, but a



[image: image1609.png]deliberate decision by President Putin to demonstrate capability before



[image: image1610.png]withdrawing. Dr Majaddid highlighted Russia's strategic use of precise



[image: image1611.png]weaponry, emphasising minimal resources for maximum impact, a



[image: image1612.png]departure from ftraditional confrontational approaches. He noted
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[image: image1615.png]Russia’'s understanding that the current landscape does not favour
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[image: image1617.png]Adding to the discussion, Dr Sultan emphasised the critical importance



[image: image1618.png]o understanding technological systems and their operational dynamics.
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[image: image1620.png]highlighted a tendency to import global debates, particularly from



[image: image1621.png]major powers like China and the US, into local strategic discussions



[image: image1622.png]without fully assessing local potential, technological capabilities, and
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[image: image1624.png]Centre for ZAl by the three services as an example, noting its



[image: image1625.png]transparency and non-classified nature. He also mentioned the public



[image: image1626.png]oresentation of the Army's cyber command, where Huawel's



[image: image1627.png]involvement was prominently featured, underscoring evolving strategic



[image: image1628.png]partnerships and tecnhnological integrations.



[image: image1629.png]The speaker highlighted the global race tor supremacy In spectrum



[image: image1630.png]wartare, encompassing frequencies and quantum technologies,



[image: image1631.png]contrasting this with local efforts. Dr Sultan noted the proliteration of



[image: image1632.png]Centres for Al across universities but emphasised the apsence of a



[image: image1633.png]cohesive strategy to integrate these initiatives into a unitied roadmap.



[image: image1634.png]He cautioned against drawing direct comparisons with Inaia, stressing



[image: image1635.png]the need for Pakistan to develop its own strategic framework based on



[image: image1636.png][tS unique security interests and objectives. | he speaker empnhasised an



[image: image1637.png]open-ended approach to Innovation, Inviting diverse |deas and



[image: image1638.png]collaboration with private Industries. He likened technological



[image: image1639.png]advancement to a realm wnhere possibilities exceed conventional
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[image: image1642.png]arithmetic, where outcomes in fields like quantum technology can dety
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[image: image1645.png]recent developments concerning Russia and Ukraine, Dr Sultan



[image: image1646.png]stated that there I1s a notable presence of US-origin military systems still
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[image: image1648.png]use between the two countries. Recently, the US passed legislation



[image: image1649.png]allowing for the deployment of US personnel in Ukraine, marking a



[image: image1650.png]significant shift from previous policies. Speculation has arisen about the



[image: image1651.png]possibility of tuture US military involvement in Ukraine, beyond



[image: image1652.png]equipment provision, potentially altering the dynamics of Western



[image: image1653.png]military support in the region.
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[image: image1655.png]Cdre Banuri also shared his perspective on jointhess and Al



[image: image1656.png]nitiatives, advocating for inclusivity in the current developmental phase



[image: image1657.png]while highlighting the eventual cost-effectiveness of specialisation and



[image: image1658.png]domain identification. He acknowledged the trial-and-error nature of



[image: image1659.png]current efforts but noted existing milestones, such as Pakistan's Al



[image: image1660.png]software used during Haj] to prevent stampedes, as successful



[image: image1661.png]operational examples.





[image: image1662.png]


[image: image1663.png]


[image: image1664.png]Question 4: How does Pakistan intend to align its ambitions with
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[image: image1666.png]future of warfare, emphasising Iindigenous technology



[image: image1667.png]development and enhancing human capacity across policy,



[image: image1668.png]strateqgy, operational, and technical levels?
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[image: image1670.png]future, where decision-making by humans will not be possible unless



[image: image1671.png]they use algorithms. He further elaborated on some inherent challenges
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[image: image1673.png]using Al, such as determining how the algorithnm makes decisions. |t



[image: image1674.png]Must be established whether it would act aispassionately, make rational



[image: image1675.png]decisions pased solely on the data It recelves, or consider the scenarios



[image: image1676.png]oresented to it. The speaker argued that, while it is challenging to fully



[image: image1677.png]trust Al, the world must continue using this technology to find ways to



[image: image1678.png]mitigate discrepancies In the aata and, consequently, any abnormalities
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[image: image1680.png]the results It provides.



[image: image1681.png]He emphasised that the speed of decision-making is about to intensity



[image: image1682.png]dramatically, accelerating the pace of warfare, and this is where Al



[image: image1683.png]comes Into play. He maintaineda that the stakeholders need to train



[image: image1684.png]themselves to understand data and interpret it broadly, which Involves



[image: image1685.png]Implementing procedures and leveraging Al beyond social meadia.



[image: image1686.png]Air Cdre Banuri also acknowledged the challenges of integrating these



[image: image1687.png]technologies ana practices within the current paradigm but stressed the



[image: image1688.png]importance ot creating an ecosystem for their evolution.
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[image: image1691.png]PDr Sultan contributed to the discussion by stating that, despite their



[image: image1692.png]complexity, integrating these technologies can significantly improve the



[image: image1693.png]future. He drew a parallel to the calculator, noting that while people



[image: image1694.png]nitially hesitated to use it, they eventually realised it freed up their time
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[image: image1696.png]focus on more complex tasks. Similarly, he argued, ChatGPT can



[image: image1697.png]generate basic structures for research, allowing the saved time to be



[image: image1698.png]utilised for more nuanced and complex stuaies.



[image: image1699.png]Similarly, he provided an example of CCAs, where an F-16 is paired



[image: image1700.png]with an unmanned aircraft controlled by Al. The unmanned aircraft can



[image: image1701.png]be treated as expendable in situations where a fighter pilot needs to be



[image: image1702.png]saved from the enemy, thus preserving a life and the resources



[image: image1703.png]iInvested In training the pilot. This, he maintained, Illustrates how



[image: image1704.png]responsipilities can be divided between humans and Al: humans handle



[image: image1705.png]complex decisions, while Al manages other tasks. Dr Adil argued that



[image: image1706.png]future wars are likely to be more intense and short-lived, and countries



[image: image1707.png]that incorporate these technologies will have a significant advantage
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adid not.



[image: image1709.png]Conversely, Dr Mujaddid argued that modern wars are likely to be of



[image: image1710.png]longer duration, suggesting that the era of short, intense wars is over.



[image: image1711.png]He noted that wartare now often occurs within society's borders, lacking



[image: image1712.png]defined boundaries or time limits. He cited Israel's war on Palestine,



[image: image1713.png]where Gazan people continue to refuse to surrender despite months of
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[image: image1715.png]duration, making it long and dispersed rather than short and switt.
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[image: image1718.png]Question 5: How do the differing approaches of ‘'human in the loop’



[image: image1719.png]versus 'human on the loop' Al systems In armed forces, as



[image: image1720.png]exemplified by Ukraine and Russia respectively, influence



[image: image1721.png]strategic stability and security paradigms in South Asia,



[image: image1722.png]particularly in light of India’s focus on 'human on the loop’ and



[image: image1723.png]Pakistan's emphasis on ‘human iIn the loop’? Additionally,



[image: image1724.png]considering these strategic perspectives, would modular systems



[image: image1725.png]offer a more advantageous alternative for the PAF compared to



[image: image1726.png]pursuing numerical superiority or parity?



[image: image1727.png]Answer: Air Cdre Banuri began by differentiating between the scales ot



[image: image1728.png]various contlicts. He noted that some contlicts involve one side using



[image: image1729.png]modern technologies while the other relies on more primitive methods.



[image: image1730.png]He cited the Vietnam VWar as an example, where less technologically



[image: image1731.png]advanced forces effectively countered sophisticated adversaries



[image: image1732.png]through Innovative tactics, suggesting a similar adaptive approach mignt
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[image: image1734.png]necessary today. Hne maintained that such an approach IS



[image: image1735.png]sometimes required to defeat the adversary, where Al can be used to



[image: image1736.png]develop countermeasures against strategies also devised with Al by the



[image: image1737.png]nerny.



[image: image1738.png]Regarding the second part of the inquiry, he discussed the use of



[image: image1739.png]modular systems, such as those already utilised in platrorms like the F-



[image: image1740.png]16. He highlighted that modular systems streamline maintenance and



[image: image1741.png]operational flexibility, potentially reducing ftleet management costs.



[image: image1742.png]However, transitioning to a predominantly modular-based force





[image: image1743.png]


[image: image1744.png]


[image: image1745.png]structure requires careful consideration of financial Investments and



[image: image1746.png]bhased Implementation timelines.



[image: image1747.png]Dr Adil Sultan added to the discussion by stating that there an on-going



[image: image1748.png]debate regarding the development of advanced forms of machine



[image: image1749.png]learning, known as "in the loop

and "out of the loop" systems. He



[image: image1750.png]clarified that these systems are not fully autonomous, meaning



[image: image1751.png]algorithms do not have unrestricted authority. There Is significant



[image: image1752.png]debate among cyber experts who argue that Al, fundamentally, is not



[image: image1753.png]artificial at all, as it is created and controlled by humans. This raises



[image: image1754.png]brofound Iintellectual and philosophical questions.



[image: image1755.png]Dr Sultan argued that currently, the US is the main proponent of the



[image: image1756.png]concept of CCAs, driven in part by the military-industrial complex. The



[image: image1757.png]debates, podcasts, and papers on this topic often stem from private



[image: image1758.png]entities pushing tor government funding for these projects. While there
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[image: image1761.png]bush from these entities to shape the future of wartare, the concept



[image: image1762.png]holds merit because it IS cost-effective



[image: image1763.png]Dr Sultan also highlighted a valuable lesson for countries like Pakistan,



[image: image1764.png]which cannot afford 4th, 5th, or future ©th generation aircraft, can



[image: image1765.png]iInstead focus on developing CCAs. This approach allows them to avoid



[image: image1766.png]the costly race while still ennhancing their capabillities,
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[image: image1768.png]Mujaddid explained that once the weapon system, Including the



[image: image1769.png]alrcratt, collaborative aircratt, and electronic support from space or other



[image: image1770.png]sources, IS In place, It will be utllised to achieve a specific mission for
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[image: image1773.png]which that force mix Is deployed. The mission type and target are



[image: image1774.png]already known, which is why they are in the field. Even with additional



[image: image1775.png]modules, they will achieve mission effectiveness by leveraging their



[image: image1776.png]training ana equipment. his process ensures that every Air Force



[image: image1777.png]mission Is carried out to produce the desired result.
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[image: image1780.png]Question 6: Pakistan’s insecurity in confronting challenges from



[image: image1781.png]neighbouring countries stems from a lack of expertise in emerging



[image: image1782.png]technology, rather than an industrial base. What can be done to



[image: image1783.png]confront or mitigate these challenges?



[image: image1784.png]Answer: Dr Sultan explained that there I1Is a need tor Pakistan to



[image: image1785.png]develop a culture that comprehends the implications of emerging



[image: image1786.png]technologies on daily lite and military applications. Dr Sultan stressed
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[image: image1788.png]significance of maintaining sovereignty and cautioned against



[image: image1789.png]blindly acquiring technology from other countries, such as the US.



[image: image1790.png]Furthermore, he pointed out that larger geopolitical dynamics, such as



[image: image1791.png]those from the Asia-Pacific and Indo-Pacific regions play a role In



[image: image1792.png]technology and space collaboration. India, with its significant potential,
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[image: image1795.png]attractive partner for the US. He cautioned against creating a



[image: image1796.png]dependency syndrome, where Pakistan might feel compelled to seek



[image: image1797.png]technology from China due to India's advancements. While China may



[image: image1798.png]brovide technology In the short term, this approach Is unsustainable. Dr



[image: image1799.png]Sultan advocated for developing an indigenous ecosystem to promote



[image: image1800.png]technological advancement,



[image: image1801.png]Dr Sultan concluded that in ten years, current debates might become



[image: image1802.png]opsolete, replaced by new technological challenges. He emphasised



[image: image1803.png]that the focus should be on creating a sustainable process to safeguard



[image: image1804.png]national interests, rather than merely comparing capabllities.
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[image: image1807.png]Dr Mujaddid mentioned that Indian leaders have identitied 100 military



[image: image1808.png]systems, ranging from small arms to larger equipment, which will be



[image: image1809.png]droduced indigenously. He remarked that Pakistan should focus on



[image: image1810.png]determining the necessary ways, resources, and R&D required to



[image: image1811.png]achieve similar goals in emerging technologies and Al. India’s current



[image: image1812.png]efforts serve as an example of a principle that Pakistan should aqopt to



[image: image1813.png]secure its technological future.



[image: image1814.png]Air Cdre Banuri drew an analogy to how Americans were concerned



[image: image1815.png]about Chinese access to their way ot thinking. He noted that a



[image: image1816.png]significant number of papers on Al—about 1,100—were written either



[image: image1817.png]jointly by Chinese and Americans or solely by Chinese researchers,



[image: image1818.png]using research available in open sources in the US. In this regard, while



[image: image1819.png]much of the world’'s technological knowledge is classified and protected,
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[image: image1821.png]substantial amount of information Is available In open sources. He



[image: image1822.png]suggested that Pakistan should start from these open sources to build a



[image: image1823.png]foundational understanding and think beyond the existing research.



[image: image1824.png]Air Cdre Banuri acknowledged that this process might be tedious and



[image: image1825.png]time-consuming, but It 1S a viaple approach. He likened this o



[image: image1826.png]Pakistan's success in developing nuclear technology by leveraging



[image: image1827.png]avallapble knowledge. He proposed using a similar approach to advance



[image: image1828.png]emerging technologies development.
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[image: image1831.png]Question 7: Hypersonic weapons are known for their non-



[image: image1832.png]Interceptive capabilities, but there have been reports of SiXx



[image: image1833.png]Russian hypersonic missiles intercepted by Ukraine's Patriot air



[image: image1834.png]defence system. How does this impact the credibility and strategic



[image: image1835.png]calculus of hypersonic weapon deployment in the future wartare?



[image: image1836.png]Answer: Dr Mujaddid expressed scepticism regarding the reports of



[image: image1837.png]hypersonic weapons being intercepted. He noted the fundamental



[image: image1838.png]design and concept of hypersonic missiles are such that radars have



[image: image1839.png]minimal time to detect and respond to them before they hit their target.
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[image: image1841.png]highlighted the inherent difficulty in targeting hypersonic weapons



[image: image1842.png]due to their unpredictable trajectories and rapid speeds. Dr Mujaddid



[image: image1843.png]clarified that hypersonic weapons include both ballistic and cruise



[image: image1844.png]missiles, with cruise missiles tollowing a different trajectory that also



[image: image1845.png]Includes countermeasures against detection and last-minute tlight path
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[image: image1847.png]Dr Sultan pointed out that while all ballistic missiles travel at hypersonic



[image: image1848.png]speeds upon re-entry, the key feature ot hypersonic missiles is their



[image: image1849.png]ability to change direction mid-tlight, making them harder to intercept.



[image: image1850.png]He acknowledged that despite claims about advanced detence systems



[image: image1851.png]ike the S-400 being able to intercept any missile, all systems have
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[image: image1853.png]imitations. The reports of intercepting hypersonic missiles should be



[image: image1854.png]viewed with a critical perspective due to potential propaganda. Dr



[image: image1855.png]Sultan noted that both sides In a conflict may use propaganda to



[image: image1856.png]exaggerate their capabllities.
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[image: image1859.png]Question 8: Given the suggestion that Pakistan should focus on



[image: image1860.png]identifying its unique capabilities rather than replicating every



[image: image1861.png]development by India, how should the PAF strategically responad
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[image: image1863.png]the emerging threats posed by swarm drones, such as those
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[image: image1865.png]developed under India's recent contract with Veda
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[image: image1867.png]Answer: Dr Sultan suggested that the introduction of Al-integrated



[image: image1868.png]swarm drones represented a new dynamic in warfare. Drawing parallels
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[image: image1870.png]swarm drones could similarly overwhelm defences. The concept under



[image: image1871.png]discussion highlights the evolving nature of military capabilities between



[image: image1872.png]India and Pakistan. Dr Sultan argued that investing in anti-drone



[image: image1873.png]systems might prove cost-prohibitive and ineffective given the rapid



[image: image1874.png]deployment and adaptability of swarm drones. He proposed a strateqgy



[image: image1875.png]where the focus should be on outmanoeuvring adversaries through



[image: image1876.png]iInNnovative and less predictable means, rather than matching capability
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[image: image1879.png]highlighted the strategic significance of quantum technologies iIn



[image: image1880.png]maintaining superiority. He reterenced global efforts, such as the



[image: image1881.png]urgency in the US to invest in emerging technologies amidst challenges



[image: image1882.png]from technologically advancing nations like China.



[image: image1883.png]| IKewise, he drew parallels to Pakistan's national investment in nuclear



[image: image1884.png]capabilities, advocating for similar tocus and investment in critical



[image: image1885.png]technologies to bridage technological gaps with India. He emphasised
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[image: image1889.png]Importance of proactive national efforts and resource allocation In



[image: image1890.png]developing and safeguarding critical technologies.



[image: image1891.png]Dr Mujaddid highlighted EVW capabilities as a crucial detence strategy.



[image: image1892.png]Another effective countermeasure involves the use of electronic beams
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[image: image1894.png]laser guns. He described these technologies as promising options for



[image: image1895.png]targeting and disabling drones en masse. By swarming the area with



[image: image1896.png]these directed energy weapons, drones could be neutralised eftectively.



[image: image1897.png]Dr Mujaddid acknowledged the imminent proliferation of drone swarms,



[image: image1898.png]noting their current existence and anticipated tuture developments iIn



[image: image1899.png]Size and quantity. As drone technology advances so must the methoas
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[image: image1906.png]maintain defensive superiority in the face ot evolving threats.



[image: image1907.png]To summarise the discussion, Air Cdre Banurl presented an alternative



[image: image1908.png]verspective. He likened conventional defence methods to fishing with a
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[image: image1910.png]hoping to catch fish with bait. However, he suggested



[image: image1911.png]unconventional approaches, such as using daynamite to catch multiple



[image: image1912.png]fish despite its illegality. AC Banuri categorised the responses into two
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[image: image1914.png]developing unique capabilities, not necessarily to matcn an adversary's



[image: image1915.png]numbers, but to understand and demonstrate technology. Secondly, he
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[image: image1919.png]swarm like electronic wartare vulnerabilities or command and
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[image: image1923.png]Drawing a comparison to locust swarms in Pakistan, Air Cdre Banuri



[image: image1924.png]emphasised the difficulty in stopping every individual drone in a swarm.



[image: image1925.png]Instead, he proposed understanding and aisrupting the swarm's “prain’
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[image: image1928.png]In conclusion, Air Cdre Banuri stressed the strategic use of technology
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POLICY CONSIDERATIONS
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[image: image6] Integrated Defence Strategy

Prioritise the assimilation of air, naval, and ground forces under the PAF as part of an Integrated Air Defence Strategy, focusing on AI and unmanned systems to enhance operational eﬃciency across all domains, particularly for aerial operations.
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[image: image7] Technological Innovation through the Triple Helix Model

Implement a triple helix innovation framework, akin by PAF's NASTP project, encouraging collaboration among academia, industry, and government to drive technological advancements including AI and cyber security initiatives.
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[image: image8] Advanced Training and Simulation

Prioritise advanced training programmes incorporating Virtual Reality and Augmented Reality technologies to enhance personnel readiness and decision-making in complex combat environments.
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[image: image9] Cyber-Security Resilience

Pakistan must focus on developing advanced cyber security resilience, including robust threat detection, secure network architectures, and eﬀective incident response, to safeguard national interests and Critical National Infrastructure from evolving cyber threats.
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[image: image10] Enhanced Strategic Partnerships

Pakistan must deepen strategic alliances with countries possessing advanced aerospace technologies, through technology transfer programmes and procurement initiatives for enhanced military interoperability and access to cutting-edge technologies.
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[image: image11] Human Capital Development

Invest in continuous training and professional development programmes for PAF personnel to foster innovation, adaptability, and leadership in leveraging technological advancements eﬀectively.
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[image: image12] Strategic Resource Reallocation

Emulate the already exiting practice of reallocating financial resources from approved budget for smart inductions towards development of essential emerging technologies for advancing the air forces in line with Pakistan's threat landscape.
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[image: image13] Collaboration with Think Tanks for Policy-Relevant Input

Cultivate a collaborative research ecosystem between PAF and other leading national think tanks for actionable policy-relevant studies for the planners.
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PROFILES OF THE SPEAKER’S

[image: image1947.png]



Air Cdre Khalid Banuri (Retd)

Senior Advisor, Project Phoenix

Air Cdre Khalid Banuri (Retd) is currently Senior Advisor Training for Project Phoenix of PAF. He holds a Master's Degree in Defence and Strategic Studies from Quaid-e-Azam University as well as Kings College London, UK. He is also a graduate of the PAF Air War College and UK's Joint Services Command and Staﬀ College. He regularly teaches at Quaid-e-Azam and Air University on various subjects of Defence and Strategy. He was the first Director General of Arms Control & Disarmament Aﬀairs Branch and also an Advisor on Arms Control and diplomacy at the Strategic Plans Division.

Air Cdre Banuri served in PAF for 33 years, as a fighter pilot and flight instructor, flying an assortment of aircraft including F-16s. He is a former fellow of The Henry L Stimson Centre, Washington DC, and has been decorated with a Sitara-e-Imtiaz (Military) and Sitara-e-Imtiaz for policy analysis.
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Dr Ghulam Mujaddid

Assistant Professor,

SS Dept, NDU Islamabad

Dr Ghulam Mujaddid currently teaches at the Department of Strategic Studies, National Defence University, Islamabad. He holds a PhD in Defence and Strategic Studies from Quaid-e-Azam University Islamabad. He has previously been a faculty member at the PAF Air War College. Additionally, he has been the Head of Department of Strategic and Nuclear Studies at National Defence University and Dean of Faculty of Aerospace and Strategic Studies at Air University, Islamabad.

Dr Mujaddid served in PAF for 33 years as a fighter pilot, rising to the rank of Air Commodore. He is a former fellow of The Henry L Stimson Centre, Washington DC. He has authored the book titled “State-society conflict in Pakistan: A psychosocial perspective”. He has also been awarded Tamgha-e-Basalat by the president of Pakistan for his services.
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Dr Adil Sultan

Dean FASS,

Air University Islamabad

Dr Adil Sultan is currently the Dean of the Faculty of Aerospace and Strategic Studies at Air University, Islamabad. He holds a PhD in Defence and Strategic Studies from Quaid-e-Azam University, Islamabad. He was previously a Director at the Arms Control and Disarmament Aﬀairs branch, and at the Policy, Doctrine and Strategy (PDS) branch of the Strategic Plans Division. He was also a Director at CASS, Islamabad. He served in PAF for 31 years, rising to the rank of Air Commodore.

Dr Sultan has been a Post-Doc Research Fellow at the Centre for Science and Security Studies, King's College London, UK, as well as a Visiting Research Fellow at the International Institute for Strategic Studies, London, UK, and the Stimson Centre in Washington. He has authored the book titled "Universalising Nuclear Non-proliferation Norms: A Regional Framework for the South Asian Nuclear Weapon State.
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Air Marshal Asim Suleiman (Retd)

President, CASS, Lahore

Air Marshal Asim Suleiman HI(M), S Bt, IS (Retd) graduated from the Pakistan Air Force (PAF) Academy in 1978 and has flown a wide assortment of fighter aircraft from the PAF's inventory during his flying career. Air Marshal Asim Suleiman (Retd) is a graduate of the National Defence University, Islamabad and Defence Services and Staﬀ College, Dhaka. He holds a master's degree in Defence and Strategic Studies from Quaid-i Azam University, Islamabad.

He has been a part of several Operational and Training Squadrons, including the Combat Commanders' School as an instructor. His command assignments include command of a Combat Squadron and an Operational Base. He served as an Air Adviser at the Pakistan High Commission in India. His numerous staﬀ appointments include serving as Staﬀ Oﬃcer in diﬀerent capacities to three Chiefs of the Air Staﬀ, Director-General Air Intelligence, Deputy Chief of Air Staﬀ (Support) and Deputy Chief of the Air Staﬀ (Administration). After retirement, he served as Director General of the Pakistan Civil Aviation Authority. He was also nominated as Chairman PIA. Air Marshal Asim Suleiman (Retd) is a recipient of the Hilal-i-Imtiaz

(M) and Sitara-i-Imtiaz (M). He was also awarded the Sitara-i-Basalat and Imtiazi Sanad.
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Ms Nidaa Shahid

Senior Researcher, CASS, Lahore

Ms Nidaa Shahid is a Senior Researcher at CASS Lahore. She holds an MPhil and a Master's degree in Defence and Strategic Studies from Quaid-e-Azam University, Islamabad. Before joining CASS, she served as an International Relations Analyst (IRA) at ACDA, SPD. She has also worked as a research analyst at the Arms Control and Disarmament Division (ACDIS) of the Ministry of Foreign Aﬀairs, Pakistan.

She has been a Visiting Research Fellow at the Centre for Science and Security Studies (CSSS), King's College London, UK; the James Martin Centre for Non-proliferation Studies, Monterey US; and the Cooperative Monitoring Centre (CMC) at Sandia National Labs, Albuquerque, US.
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[image: image1960.png]The Centre for Aerospace & Security Studies (CASS), Lahore, hosted a



[image: image1961.png]seminar titled "Next-Generation Air Warfare: Transtorming South Asian
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[image: image1963.png]Forces™ on 27 June 2024. The event focused on the evolving



[image: image1964.png]landscape of air warfare, amid emerging technologies. Ms Nidaa
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[image: image1966.png]Air Cdre Khalid Banuri (Retd), a senior strateqgy analyst, delivered a
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[image: image1972.png]Dr Ghulam Mujaddid, Assistant Professor, National Detence University,



[image: image1973.png]orovided insights from the Russia-Ukraine conflict, illustrating the
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[image: image1980.png]Dr Adil Sultan, Dean FASS, Air University, illustrated the critical
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[image: image1986.png]dual-use technology to reduce costs. He also alluded to the role of think
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[image: image1991.png]concluding remarks, Air Marshal Asim Suleiman (Retd),
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[image: image2003.png]The speakers stressed the necessity of equipping the PAF with the
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