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Universities in the UK and beyond have allied with the military and the
arms industry to form a “military-industrial-academic complex” (MIAC),
which collaborates on research and development (R&D) projects with
military and dual-use purposes. The MIAC in the UK and elsewhere is
currently developing science and technology to prepare for future warfare,
which is characterised by the growing application of emerging and disruptive
technologies (EDT)s, principally driven by artificial intelligence (AI), and
militarised environmental technologies (MET)s, such as electrified vehicles.
These technologies are regarded as critical for dominating the battlefield
whilst limiting harm to the environment via increasingly “automating”
and “electrifying” warfare.

Privatisation and the funding crisis of universities provide critical enabling
conditions for the expansion of the MIAC. Privatisation is also contributing
to the government performing less R&D and industry and universities
performing more R&D across time. This is driving the military sector to
expand into these two sectors to develop EDTs and METs. However, this
means that the military sectoris increasingly militarising civilian industry
and academia. In addition, the development of METs in particular, which
is often a cause of collaboration between the arms industry and academia,
helps the industry to claim that they are meeting Environmental, Social,
and Governance (ESG) criteria. Such criteria have often been adopted
by investors to limit or exclude investments the arms industry, so such
collaborations carry high stakes for arms companies.

However, several concerns have been raised over these technologies.
EDTs can adversely impact crisis stability, arms-race stability, and
humanitarian principles. METs in turn “greenwashes” the arms
industry, and are also premised on the contentious notion of
“green” war. Furthermore, EDTs and METs reduce the problem of war
to the weapons used, as opposed to the causes of war.

While collaborations on METs helps arms companies address the
“environmental” component of ESGs, arms companies also take advantage
of their role as major employers in certain regions and communities to
address the “social” element of ESGs. Yet the role of arms companies
as major employers in these regions and communities undermines
the capacity to reverse the expansion of all such dangerous weapons
systems.

Ultimately, universities can diminish the control of the MIC over such
communities and universities through supporting disarmament, which
reduces the control of the MIC over various means of physical and “mental”
production, and economic conversion, which develops nonmilitary uses
of military facilities and industry.

About the author: Okopi Ajonye is
a Freelance Research Officer with
Demilitarise Education. Hehas a
Bachelor’s Degree in International
Relations and a Master’s Degree in
Economic History from Stockholm
University, and a Master’s

Degree in Security Studies from
University College London.
Hisresearch interests arein
militarism and peace movements.

Campaign Against Arms Trade
(CAAT)isa UK-based
organisation working to end

the international arms trade.

Demilitarise Education
(dED_UCATION/dED)is a
community and guide for
modern day peacemakers,
working to see universities break
from the global arms trade and
become champions for peace.



CAAT Unis Report 1

Contents

Introduction 2

Background and Context 7
2.1 Dual-Use Research and Technology

2.2 The Revolution in Military Affairs (RMA)

2.3 Climate Change & ESG

Case studies 25
3.1 Imperial College London

3.2 Southampton University

3.3 Lancaster University

Resistance and Alternatives 45
Concluding Remarks 55

List of Abbreviations 59



2 CAAT Unis Report

Introduction

Universities becoming involved in military research is not new. Such active and
historical collaboration on research and development (R&D) projects with military

or dual-use purposes (i.e. military and nonmilitary uses) between universities,
government, and industry has gone by names such as a “triple helix,” “golden triangle,”
or most notably, the “military-industrial-academic complex”. The term military-
industrial-academic complex (MIAC) was coined by the late former U.S. Senator William
Fulbright to define the interrelationships between universities, the arms industry, and
military establishment.? This term emerged six years after the term “mailitary-industrial
complex” (MIC) was coined by the late former U.S. President Dwight D. Eisenhower to
describe and warn of the long-term and perennial alignment of the arms industry and
the military establishment.*

This report provides an overview and a few case studies of the MIAC in the UK, and
aims to investigate the nature and underlying mechanisms of the MIAC and the context
of their overall defence and security R&D strategy. This report will therefore investigate
how universities collaborate with the military and arms industry, and why these
collaborations occur in the contemporary context and across time.

Historical roots of the MIAC in the UK

The historical roots of this nexus in the UK can be traced back to weapons research
during the First World War (WWI). Notably, researchers from Imperial College London
(ICL) contributed to the war by enabling chemical weapons, and was once a focal point
for chemical weapons research.® Chemistry research from WWI also resulted in early
examples of dual-use research, e.g. Arthur Green, a professor of Tinctorial Chemistry
from the University of Leeds, manufactured picric acid, which was used for treating
burns and as an antiseptic, as well as for explosives.® Researchers from the Universities
of Birmingham (UoB) and Manchester (UoM) facilitated the development of aircraft,
submarines, and tanks as engineering contributions to the war effort.” Besides

1 Taylor,J.2018. The Impact of the First World War on British Universities. Emerging from the Shadows.
(Palgrave Macmillan, United Kingdom) p.302

2 Leslie, S.W.1993. The Cold War and American Science. The Military-Industrial-Academic Complex at MIT
and Stanford (Columbia University Press, New York) p.2

3 Congressional Record 1967. Fulbright Speech. https://bitly.ws/3ctQJ

4 Dunne, J.P. Skons, E. 2011. The Changing Military Industrial Complex in the UK. Defence Economics 4 (2).
pp.1-9.p.1

5  Taylor,J.2018.The Impact of the First World War on British sities. Emerging from the Shadows (Palgrave
Macmillan, United Kingdom) p.289

6 ibid2018,p.290

7 ibid2018,p.293
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chemistry and engineering, scientific disciplines such as mathematics and physics
have also played key roles in developing military weapons. In 1940, two UoB physicists,
Rudolf Peierls and Otto Frisch, sent a “Frisch-Peierls” memorandum to the government
that contained the first ever calculations for assembling an atomic bomb.?

Prior to WWI, academics were wary of commercial interests interfering with their
work, businesses felt that academic research was irrelevant to their needs, and the
government recoiled from playing “matchmaker” between academia and industry.’
However, after mutual recognition that combining resources effectively served the
needs of the Front, and could serve long-term needs of domestic survival and economic
prosperity, a “triple helix” between universities, industry, and government began to
form,* and a growing number of research projects and centres, and even universities,
were launched in collaboration with industry and government.

However, the materialisation of these collaborations raised criticisms by influential
figures in universities. Academics such as Arthur Smithells, a chemistry professor at
the University of Leeds, expressed concerns over the impact of these collaborations on
academic autonomy, and criticised the notion of research institutions being created to
service the needs of particular industries,** while Sir Oliver Lodge, Vice-Chancellor of
UoB, expressed concerns over the limited application of military technologies for civilian
purposes.'? Despite such concerns, universities in the UK have become increasingly
militarised and commercialised across time. “Militarisation” has been investigated
as the “intensification of land, labour, and material resources allocated to military
purposes as well as the shaping of other institutions in line with military goals”.*?
Commercialisation refers to “the process by which new or improved technologies,
products, processes, and services are brought to market” and a mechanism for
applying an idea originating from R&D to an unaddressed need.'* Applying these
definitions, the militarisation of academia can be understood as the allocation of
academic labour and resources to military purposes and the shaping of academic
institutions in line with military goals. While, the commercialisation of academia refers
to academic technologies, products, and services being brought to market to address
certain problems and needs. The commercialisation of university research has been
institutionalised via spinout companies, which are companies created and owned by
universities to commercialise university research.'® The link between militarisation
and commercialisation is reinforced by spinouts which provide products with military
applications. Militarisation and commercialisation are also linked by academic
resources being allocated to develop military products to be sold on the market to
address military needs. This outcome often results from academic collaboration with
arms companies on R&D for military and dual-use systems. Arms companies perform
the R&D needed to manufacture weapons for their clients either “in house” i.e. under the
company’s premises, or by subcontracting the R&D to universities.'® As the following
section will show, privatisation and the funding crisis of universities have collectively
stimulated the arms industry to subcontract R&D to universities.

8  Hikcks, D. 2015. University of Birmingham’s pivotal role in the invention of nuclear weapons. Business Live.
https://bitly.ws/3bIMj

9  Taylor,J.2018. The impact of the First World War on British Universities. Emerging from the Shadows
(Palgrave, Macmillan, United Kingdom). p.302

10 ibid2018,p.303

11 ibid2018,p.313

12 ibid 2018, p.314

13 Lutz, C.2018. Militarization. The International Encyclopedia of Anthropology. p.1

14 UKRI (undated). What is commercialisation?. http://bitly.ws/3bJZM

15 Oxford University (undated) “Spinout Companies: Turning Researh into Impact”. http://bitly.ws/3bK9w

16 Beale, M. Street, T. 2007, Study War No More: Military Involvement in UK Universities. Campaign Against the
Arms Trade. Fellowship of Reconciliation. p.14
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Privatisation and funding crisis

Privatisation manifests as a reduction in government activities and finances in favour After mutual recognition
of an increase in activities and finances by private actors and systems.'” During the that combining

early 1980s, the UK government perceived universities as too “academic”, overfunded, resources effectively
and insufficiently allied with industry, so the government reduced overall government served the needs of

funding of universities, and sought to increasingly emphasise science, engineering, and the Front...a “triple

technology.'® In addition to this, UK and European governments progressively adopted a helix” between
(':ontractual—orlented . vision of the 1.1nlver51ty in which academia “is re.quu"ed to support universities, industry,
aims that enhance national economic development and the strengthening of economic and government
competitiveness”.* Individuals such as the chief executive of the UK trade association
began to form

for the Aerospace, Defence, Security and Space (ADS) sectors hence defended university-
arms company cooperation on the basis of, among other considerations, increasing
economic competitiveness.?° To the extent that the arms industry is perceived as a
contributor to economic “prosperity” and competitiveness, then universities contribute
to economic prosperity by bolstering the arms industry.

The expectation of universities to contribute to economic competitiveness is met by
university participation in industry groups linked with the Ministry of Defence (MOD),
such as the UK Defence Solutions Centre (UKDSC). The Defence Growth Partnership
(DGP), which opened in 2015, aims to grow the scale and competitiveness of the defence
industry in the UK.?! The DGP is a partnership funded by both government and industry,
but the UKDSC is a part of the DGP that links industry, government, and academia to
respond to “international customers’ needs for innovative and tailored world-class
defence solutions”.?? Various universities that are confirmed to be a part of the UKDSC
include ICL, Queen’s University Belfast, Southampton, King’s College London, and
Cranfield University.?

Furthermore, as government funding of universities has been reduced, alternative
sources of funding, such as industry, have grown.?* Industry funding has also become
more alluring due to the acute and ongoing funding crisis of universities. From the 1990s
onward, the UK has experienced one of the deepest decreases in government funding for
education in the EU%, and this included significant higher education budget cuts from
2010-2016. These developments have further raised the incentives of universities to offer
research addressing the needs of the defence industrial base (DIB) and war economy.

The culture of privatisation persisted in 2001 and culminated in the emergence of new
academic and industrial suppliers of science and technology for the military. The Defence
Evaluation and Research Agency (DERA), which was a government military research
laboratory charged with managing military R&D, was split into QinetiQ, an arms company,
and the Defence, Science, and Technology Laboratory (Dstl), a laboratory for military-
related science and technology for the MOD not easily sourced from academia or industry.2®
Dstl often launches competitive calls for industry and academia to submit research
proposals into military-relevant technologies.

17 Walford, G.1988. The Privatisation of British Higher Education. European Journal of Education. 23 (1-2)
pp.47-62.p.50

18 ibid 1988, p.52

19 Geuna, A.2001. The Changing Rationale for European University Research Funding. Are There Unintended
Negative Consequences? Journal of Economic Issues 35 (3) pp.607-632.p.617

20 Doward,J.2018. Defence contractors hand British universities £40m. The Guardian. https://bitly.ws/3bKbf

21 “Aboutus”. Defence Growth Partnership (undated). https://bitly.ws/3bKi8

22 ibid (undated)

23 ibid (undated)

24 Walford, G.1988. The Privatisation of British Higher Education. European Journal of Education 23 (1-2)
pp.47-62.p.53

25 Geuna, A.2001. The Changing Rationale for European University Research Funding. Are There Unintended
Negative Consequences? Journal of Economic Issues 35 (3) pp.607-632.p.614

26 Hartley, K. 2020. The United Kingdom In Hartley, K. Belin, J. (Eds.) The Economics of the Global Defence
Industry (Routledge Studies in Defence and Peace Economics). p. 134
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Dstl and QinetiQ became the main providers of science and technology for the MOD,
but consortia, specifically Towers of Excellence (TOE), Defence Technology Centres
(DTCs) and joint grants schemes, supported a policy of broadening the science and
technology supplier base to incorporate a wider range of academia and industry.?’
Besides TOEs and DTCs, consortia also include Defence and Aerospace Research
Partnerships (DARPs), and together, consortia are MOD-funded or led collaborations
between industry, academia, and the MOD for basic and advanced research.?® These
partnerships result in a consistently growing network of research projects that result
ininnovations with military and dual-use applications.

Privatisation can also disempower faculty from protesting the expansion of the
MIAC. Faculty self-determination is secured through tenured employment, since
tenure enables faculty to confront the university administration without fear of losing
their jobs in response,?’ but the growing privatisation of universities has led to less
full-time faculty and more short-term and zero-hour contracts.*° One study found that
tenured faculty were far more likely to sign petitions calling for universities to divest
from the fossil fuel sector than non-tenured track faculty.?* According to anecdotal
evidence, tenure-track junior faculty were advised by some tenured faculty not to sign
the petition in order to shield their career prospects.? To the extent that fossil fuel
and military-industrial divestment campaigns similarly address controversies over
university financing, non-tenured faculty can be similarly dissuaded from protesting
the MIAC despite having concerns over the ethics of such collaborations.

Ethical Concerns

Militarising and commercialising science and universities compromises core scientific
values. As previously stated, the autonomy of university departments is threatened by
the MIAC. Another (albeit contested) scientific standard of ethical conduct threatened
by military-industrial involvement is social responsibility, which obligates scientists to
conduct socially valuable research and avoid harm, and to be held responsible for the
anticipated consequences of scientific research.?® Yet, anticipating the consequences
of research can be complicated by the dual-use nature and secrecy of many military-
industrial projects. The openness of military-industrial research is often constricted
by security and commercial considerations. Previous research that employed the
Freedom of Information Act (FOIA) to request information of university funding by the
MIC was often denied this data on the basis of commercial confidentiality and national
security clauses.?* Therefore, militarising and commercialising science limits the
openness of science, which also undermines public trust in science.

Previous research has often employed FOIA to collect large samples of evidence of
military-industrial investments and research funding in UK universities. However,
there has been less research employing case study data to provide a more in-depth
investigation of military-industrial involvement in specific UK universities, and the
mechanisms that currently link the military, industry, and academia with each other.
This report therefore provides data collected through the FOIA as well as case study
data to explore military-industrial involvement in academia. Data was also gathered

27 Kiszely,J.2004. Defence and the universities in the twenty-first century. The RUSI Journal 149 (3) pp.34-39.p.38

28 Langley, C.2005. Soldiers in the Laboratory. Scientists for Global Responsibility. p.43

29 Giroux, H.A. 2007. The University in Chains. Confronting the Military-Industrial Academic Complex. (Taylor &
Francis Group, London and New York). p.117

30 ibid2007,p.118

31 Frumbhoff, P.C. Stephens, J.C. Yona, L. 2018. The role of college and university faculty in the fossil fuel
divestment movement. Elementa Science of the Anthropocene 6 (41) pp.1-12. p4

32 ibid 2018, p.4

33 Resnick, D.B.1998. The Ethics of Science. An Introduction (Routledge, London). p.53

34 Beale, M. Street, T. 2007 Study War No More: Military Involvement in UK Universities. Campaign Against the
Arms Trade, Fellowship for Reconciliation., p.5
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from miscellaneous sources such as scientific literature, open sources, press releases,

media reports, and official reports.

Structure of the report

The second chapter begins by providing a brief background of the progression of
academic research into military weapons, including nuclear and conventional
weapons, and security systems since WWI and WWII, as well as how the military are
increasingly prioritising high-tech weapons systems and cyber capabilities.

The historical context thatled to the increased military priority for such high-
weapons is then provided. This context traces the evolution of dual-use research,
from a primary emphasis on “spin-off” technology to a dominant emphasis on
“spin-in” technology. The following section then illustrates how the growth of spin-
in technology and industry/academic performance of R&D is being utilised by the
military to procure weapons systems perceived as essential for future military and
technological dominance, which is reflective of a revolution in military affairs (RMA)
by emerging and disruptive technologies (EDT)s, and artificial intelligence (AI) lies at
the forefront of this RMA.

Spin-in and industry/academic dominance in R&D is also being utilised by the
military to acquire technology to adapt to climate change. Due to their dual-use
nature, when applied for military purposes, environmental technology intended
partly or wholly for military purposes are referred to as “militarised environmental
technologies” (MET)s. Taken together, EDTs and METs are technologies that are
perceived to alter the future character of war, and industry and academia are
critical for their attainment by the military.

For arms companies, METs also contribute to environmental commitments under
environmental, social, and governance (ESG) criteria, which have been used to shun
investments in the arms industry. However, METs “greens” war and “greenwashes”
the arms industry. Despite this, arms companies are collaborating with universities
to advance their environmental commitments under ESG. Arms companies are

also collaborating with universities to achieve social impact as a contribution to ESG
criteria. Social impact however is also a means of securing the future workforce for
the arms industry to develop EDTs and other military systems.

The third chapter provides individual case studies of the MIAC in the UK and
investigates the varying issues raised in the previous chapter. The case study of ICL
investigates university collaboration with NATO and the U.S. military establishment
on EDTs, and a start-up on METSs. The case study of Southampton University (Soton)
investigates university collaboration with arms companies on METs and autonomous
technology. The case study on Lancaster University (LU) primarily investigates the
university’s collaboration with BAE Systems for social impact. Additionally, the

case study also investigates how LU’s expertise in cyber is being targeted by both
BAE Systems and GCHQ.

The following chapter explores resistance and alternatives to the MIAC. This chapter
investigates how universities can pursue a comprehensive approach to peace.

These alternatives include disarmament and economic conversion, and the chapter
outlines how these alternatives can be pursued at various levels and means: by
providing peace education, student and union activism, and policy entrepreneurship.

The final chapter provides concluding remarks and recommendations. These
include academic and student support for disarmament and economic conversion,
the provision and circulation of a disarmament education, and a conversion of
research in departments that receive military-industrial funding.



Background

and Context

Military Research

As previously shown, UK universities have been involved in military research at
least since WWI, such as engagement in chemical weapons research during WWI,
and University of Birmingham (UoB) professors developing calculations for atomic
bombs during WWII. Unlike WWI, universities do not currently engage in chemical
weapons research since these are hanned under the Chemical Weapons Convention
(CWC),* but research enabling nuclear weapons persists in the UK despite the
widespread “nuclear taboo” and adoption of the Treaty on Prohibition on Nuclear
Weapons (TPNW) by many states.?° The UK has signed and ratified the CWC, along with
the Biological Weapons Convention (BWC), but together with other permanent members
of the UN Security Council (p5), is a nuclear-weapons state, and has neither signed nor
ratified the TPNW.*”

One early instance of organised scientific opposition to nuclear weapons research
in the UK was the British Society for Social Responsibility in Science (BSSRS), which,
during the 1970s, not only opposed research on nuclear weapons and other weapons
of mass destruction (WMD) in universities, but also protested landmines and cluster
bombs.*® Landmines and cluster bombs were eventually banned under the Mine Ban
Convention in 1997%° and Convention on Cluster Munitions in 2008 respectively.*® More
recent protests have targeted university investments, not research, into WMD and illegal
weapons. In 2016, the Ethics for the University Superannuation Scheme (USS) campaign,
petitioned the USS, the largest private pension scheme for universities, to divest from
controversial and illegal weapons such as WMD, cluster munitions, and landmines.*
However, these protests from the BSSRS and the USS campaign targeted university
associations with illegal weapons and WMD, not conventional weapons.

Conventional weapons are distinguished from WMD for their legality, and are regarded
by many as legitimate tools of national defence and guarantors of sovereignty in the
“anarchic” international system, i.e. the absence of a central authority to govern and

35 DuzerN.V.2019. Schools of Mass Destruction. American Universities in the U.S. Nuclear Weapons Complex.
International Campaign to Abolish Nuclear Weapons. p.5

36 ibid 2019, p.5

37 International Campaign to Abolish Nuclear Weapons (undated) United Kingdom. https://bitly.ws/3bKuq

38 British Society for Social Responsibility in Science (undated) Background. http://bitly.ws/3bKCv

39 United Nations Office for Disarmament Affairs (undated). Landmines. https://bitly.ws/3bKJK

40 Human Rights Watch (undated). Cluster Munitions. https://bitly.ws/3bKPv

41 SOSUK2016.NUSrallies against university fees funding illegal weapons. https://bitly.ws/3bKPJ
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protect states.*? Therefore, conventional weapons research is not as constrained by
international law as research into WMD and illegal weapons. Additionally, and similar
to other p5 members, the UK is not only a nuclear weapons state, but also one of the
largest exporters of conventional arms. According to the Stockholm International Peace
Research Institute (SIPRI), which compiles annual statistics on the global arms trade,
the UK has the seventh largest share of exports of “major conventional weapons” in

the world.*

In universities, research enabling nuclear and conventional weapons occurs
primarily under the auspices of Science, Technology, Engineering, and Mathematics
(STEM) departments. A report titled Study War No More, which investigated military-
industrial funding of universities from 2001-2006, found that engineering departments
in particular have been the primary beneficiaries of military-industrial funding.**

The central role of engineering and technology to weapons development was starkly
expressed in written evidence submitted by defence professors to a parliamentary
inquiry:

“The definition, design, and delivery of defence systems are dominated by engineering

and technology; hence the future skill-set for the defence sector must have engineering and
technology at its core. A defence sector without technology and engineering at its core would
be like a legal system without law at its core, or a hospital without medicine at its core”.*®

STEM disciplines external to engineering have played a prominent role in R&D for
nuclear weapons as evidenced by mathematics and physics in UoB during WWII.
Evidence has been uncovered many years later of ongoing university research capable
of contributing to nuclear weapons. A 2014 report from the Nuclear Information Service
and Medact found widespread funding of computer science, mathematics, and physical
science departments in the UK by the Atomic Weapons Establishment (AWE), the MOD-
serving lab that supports the UK’s nuclear weapons system.*° Similar to chemical and
biological research, research undertaken with nuclear material is broadly dual-use, and
the AWE has supported research centres in universities such as ICL with research with
potential dual-use applications.*’

Academic collaborations with industry and the military on conventional weapons
systems exist, but, like all weapons research, are often shrouded in secrecy. Nevertheless,
evidence of some projects and collaborations have been made public. In 2010, BAE
Systems, a UK-based arms company that is the largest in Europe, entered into four
university partnerships for investment into long-term research projects including the
design and support of naval ships.*® In 2012, research engineers from the University of
Surrey entered into a partnership with Lockheed Martin, a US company that is the largest
arms company in the world, to augment the ‘protection’ and ‘survivability’ of armoured
vehicles employed by the UK Army and Special Operations Forces, with potential
applications in space systems.*’ The Northern Ireland Advanced Composites and
Engineering facility (NIACE), is a partnership between Queen’s University Belfast, Ulster
University, and Bombardier, an aviation company, to provide advanced engineering
R&D for a range of sectors.?° Defence applications of NTACE were implied by the 2018

42 Grillot, S. Stohl, R. 2009. The International Arms Trade. (Polity Press) p.181

43 Gadon, Wezeman, Wezeman 2023. Trends in International Arms Transfers 2022. SIPRI Fact Sheet. p.2

44 Beale, M. Street, T. 2007. Study War No More. Military Involvement in UK Universities. Campaign Against the
Arms Trade. Fellowship of Reconciliation. p.4

45 UK Parliament (undated) Evidence on Defence Growth Partnership. https://bitly.ws/3bKQc

46 Langley, C.2014 Atoms for Peace: The Atomic Weapons Establishment and UK Universities. Nuclear
Information Service Medact. p.18

47 1bid 2014, p.44

48 BAE Systems 2010. University partnerships engineer future maritime success. https://bitly.ws/3bKWW

49 Army Technology 2012. “Lockheed and University of Surrey partner to enhance armourd vehicle protection”
https://bitly.ws/3bL3d

50 Ministryof Defence 2018. Combat Air Strategy: An ambitious vision for the future. p.28


https://bitly.ws/3bKQc
https://bitly.ws/3bKWW
https://bitly.ws/3bL3d

MOD Combat Air Strategy, which promoted NIACE as demonstrating “the benefits of
government, academia, and industry working together”.!

Military research does not only consist of weapons systems such as naval ships,
armoured vehicles, or aircraft. Action On Armed Violence (AOAV), an organisation
that investigates evidence of civilian victimisation in conflict and beyond, uncovered
evidence of research partnerships between arms companies and UK universities, and
found that universities such as Edinburgh received more than £500,000 in funding
from QinetiQ for the study of ballistics and explosives in the School of Chemistry.*?
As the evidence above shows, unlike chemical weapons, nuclear and conventional
weapons have left the most enduring impacts on military research in UK universities
since WWIand WWIIL.

Security Research

The MIAC conducts research in the security domain as well. Previous and current
collaborations by the MIAC in the security domain have occurred at the EU-level. Several
of these collaborations can be found in CORDIS, which collects information on EU R&D
projects. EFFISEC was a project to develop more efficient technological equipment

for border authorities for control of passengers and pedestrians in vehicles, land and
maritime checkpoints.>® The University of Reading participated in EFFISEC, along with
Thales Electron Devices SA and Thales Six GTS France SAS, which are both part of
Thales, a French company involved in not only the arms industry, but also security and
electronics.®* The University of Reading and the UK Home Office are currently partners
in another project titled EURMARS, which is developing an advanced surveillance
platform for maritime security by integrating technologies such as satellite imagery

and unmanned vehicles.*® A Thales-linked entity, Thales Alenia Space France, is also a
participant in this project.*® Unmanned vehicles are technologies that have been utilised
for security purposes as well as military operations. However, as the report will illustrate,
unmanned vehicles are part of a group of systems that are predicted to dramatically alter
the character of military and security operations in the future.

Military and Security Technology of the Future

The 2021 UK military budget, which raised military spending to levels not seen since
the end of the Cold War, reduced the quantity of certain conventional military systems,
such as Challenger Il Tanks, and Typhoon aircraft, which is primarily manufactured by
BAE Systems with engines provided by Rolls Royce, the second largest arms company
in the UK.%” These cuts were in favour of increasing spending on emerging and high-
technological acquisitions in fields such as cyber and artificial intelligence (AI).>® These
systems prioritised by the 2021 military budget are seen as essential for achieving and
shoring up future military dominance, and also for potentially revolutionising security
systems. Cyber specifically is regarded by the UK military as the “fifth dimension”

of conventional warfare, in addition to air, land, sea, and space,*” and is increasingly

51 ibid2018,p.28

52 Creffield, M. Jones, M. Tacchi, J. 2021 “UK universities funded £190 million from major arms manufacturers
since 2013” AOAV. https://bitly.ws/3bLwt

53 CORDIS (undated). Efficient Integrated Security Checkpoints. https://bitly.ws/3cviv

54 Ibid (undated)

55 CORDIS (undated). An advanced aurveillance platform to improve the European Multi Authority Border
Security efficiency and cooperation. https://bitly.ws/3cvJS

56 Ibid (undated)

57 Chuter, A.2021. Who are the winners and losers in Britain’s new defense review? Defense News.
https://bitly.ws/3bLr2

58 1Ibid 2021

59 Pritchard, S.2021 “UK armed forces confirm cyber as fifth dimension of warfare”. The Daily Swig
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deployed in both the security and military domain. Emphasising the growing
significance of cyber capabilities in defence, the head of the UK Strategic Command
stated that the MOD will need to “place equal value and afford equal status to computer
scientists, data engineers, and cyber operators as we do on the traditional warrior elite”.®°

The following sections will uncover the historical context and series of developments
that inform the increased military and security priority for such capabilities and high-
tech weapons. This context begins by tracing how changes in the nature of dual-use
technology led to transformations in the military-industrial complex (MIC), and by
extension, interactions between the military, industry, and academia.

Dual-Use Research
and Technology

Spin-0ff Technology

Many technologies are “dual-use” i.e. having both military and civilian applications. Dual use applications
While new weapons systems are often developed in-house within arms companies are often invoked

or the military, dual-use technology is often developed with academic participation to justify military

and funding by the MIC. Such dual-use applications are often invoked to justify expenditure and
military expenditure and military-industrial involvement in universities. In 2021, military-industrial

a spokesperson for Oxford University defended the university’s ties with the MIC by involvementin

stating that “all research projects with defence sector funding aim to advance general universities

scientific understanding, often with a range of generic, civilian applications”.* One
variant of dual-use development is “spin-off” in which military technology contributes
to civilian technology.®? During the cold war, spin-offs played a significant role in
advancing technological discoveries since the military sector generated technological
innovations at a faster pace than the civilian sector.® One of the most dramatic spin-off
contributions from the field of computer science brought about by university-military
collaboration was the first advanced computer network (ARPANET) in 1969, which would
lay the foundation for the Internet in the future.®* ARPANET was military technology, but
itarose out of the mutual interests of U.S. academic departments and the U.S. military
in a decentralised computer network system. Academic departments did not want to be
subject to central network control, and the military felt that a decentralised computer
network system was the most resistant to a Soviet attack.®®

However, the perceived value of military production has long been removed from such
spin-off benefits. This decline of spin-off can be attributed to several factors. Firstly, the
long-lead times of military technology, which is the extended period of time it takes for
military technology to be completed, meant that military technology was often rendered

60 ibid 2021
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obsolete by the time it entered service.® Secondly, the specifications for military
products became increasingly complex and detached from those for civilian products,
which reduced the likelihood of spin-off.¢” Finally, the growing proliferation of computers
in the commercial sector diminished the innovative role of spin-off. Computers were
large and expensive when ARPANET was invented in the 1960s, and hence beyond what
consumers in the commercial sector could afford, so the Pentagon was the largest (and
richest) customer of computer companies.®® Eventually computers became much smaller
and cheaper, which led to the rapid growth of computers as consumer goods, and this
contributed to the fulcrum of technological innovation shifting from military technology
to consumer technology.®® Eventually, innovations in the civil and commercial sector
began to outpace innovations in the military sector, which in turn led to “spin-in” playing
a greater role in technological innovation towards the end of the Cold War, which is

the second variant of dual-use technology in which civilian technology contributes

to military technology.”®

Spin-In Technology and the Growth of Civilian R&D

The growth of spin-in innovation has been linked to a dramatic increase in civilian R&D
and the strengthening of the role of industry and universities in performing R&D.”*
Whilst the UK is included among the top 10 largest funders of military R&D among
countries in the Organization for Economic Cooperation and Development in 2022
(OECD)?, there has been a significant 60% decrease of said funding between 1989 and
2010.” On the other hand, overall funding of civil R&D has increased by nearly 70%
over the same time period, which has extensively diminished the role of the military
sector in developing cutting-edge scientific innovations.” The UK has also witnessed
the most marked decline in state activity for the execution of R&D in comparison to

the EU and U.S., with state R&D activity falling from 20.6% in 1981 to 6.3% in 2016.7°
From 1981 to 2016, the share of R&D activities by industry has slightly fluctuated but
remained relatively stable and accounted for the largest share of R&D activities in the UK
at 67.0% by 2016.7° The shift away from government dominating R&D towards industry
dominating R&D was also driven by the privatisation wave since the 1980s.””

However, UK universities have seen the biggest proportional increase in shares of
R&D activities from 1981 to 2016, not only in comparison to business R&D in the UK,
but also in comparison to university R&D activity in France and the U.S., with this share
doubling from 13.6% in 1981 t0 26.0% in 2011.7® The 2022 UK Innovation Report from the
Cambridge Industrial Innovation Policy also found that universities in the UK not only
execute considerably more R&D than the government, but far more than universities
in other countries such as France and Germany.”” These facts and figures indicate that
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industry and universities have become leading sites of cutting-edge developments in
science and technology. Therefore, while R&D for the arms industry is still mainly funded
by the government,®’ the performance of R&D has increasingly drifted away from the
government and towards industry and to a lesser but great extent universities in the UK.

The UK Integrated Operating Concept 2025 (I0C), a strategy by the UK military to adapt
to the evolving nature of warfare, summarises this shift of dominance from government-
run R&D to industry/university-led R&D: “...while we have access to world-class science
and technology capabilities, we must recognise that the engine room for innovation lies
outside of government. We need to create a systematic programme in which military
professionals can air operational challenges within industry, technologists and
academia to determine the most appropriate mix of technologies to provide our future
competitive edge”.?! The growing intake of R&D activities by industry and academia
(along with the growing complexity of research activities) has thus compelled the
military to expand into the civilian domain to acquire new technologies and exploit
innovative scientific developments.®

Therefore, the dominance of spin-in innovation and industry dominance in R&D
hasled to a growing number of weapon components being “commercial-off-the-shelf”
products (COTS), i.e. available to the public,®® so the arms industry is increasingly
appropriating products developed in the civilian sector for military uses. For example,
in 2021, Microsoft won a U.S. Army Contract for procurement of modified HoloLens
augmented reality (AR) headsets worth $21.88 billion over 10 years.®* The Army
described this technology as enabling soldiers to “fight, rehearse, and train in one
system,” but several Microsoft employees petitioned Microsoft to cancel the Army
contract due to disapproval over military uses of HoloLens.?* HoloLens are also
advertised and sold to the public and for use in business settings such as education,
engineering and construction, and healthcare.®® However, similar to the dynamic of
universities and diminished government funding, some companies in the information
and communications technology (ICT) sector are drawn to the military market due to
the inability to attract spending from the civilian economy. Like computers at the time of
ARPANET, sales of AR technology in the commercial sector have underperformed due to
perceptions of AR devices as too large and expensive, so the military’s high budgets not
only make them a promising alternative market for AR devices, but a source of improving
deficiencies in AR technology that could improve their sales in the commercial sector.®”

Such incentives for these companies have led to the growing militarisation of the ICT
sector and civilian industry. Given the disproportionately high performance of R&D by
industry and universities, the militarisation of the civilian industry has occurred in close
tandem with the growing militarisation of universities. Additionally, the availability of
COTS goods for military use also shows how the dominance of spin-in innovation created
an opportunity for military planners by providing elements for a “Revolution in Military
Affairs” (RMA),%¢ as the next section will discuss.
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The Revolution in
Military Affairs (RMA)

The phrase “Revolution in Military Affairs” (RMA) broadly refers to revolutionary
alterations in military weaponry and strategies.®” Since the 1990s, there has been much
discussion of a new RMA arising from the transformative role of information technology
(IT) and digital technologies in warfare.’® As discussed, the UK’s 2021 military budget
signalled a shift in priorities from conventional weapons systems such as Challenger
II Tanks to high-technological acquisitions in systems such as Al and cyber systems.
This shift in priorities has materialised in the development of weapons systems such as
the Challenger Il Tank, which has been described as a “fully digitalised” battle tank.”*
Moreover, the recognition of cyber as the fifth element of conventional warfare reflects
the increasing use of computers and IT for almost all military activities.”> Therefore, as
the engine of technological discoveries shifted to the civilian and commercial sector,
the military is exploiting technology from this sector to revolutionise the conduct of war.
The shift in military priorities towards information and digitised warfare has been
observed by leading military officials and defence papers in the UK. The Minister for
Defence Procurement in the UK stated in the 2025 Defence Equipment and Support
(DE&S) Strategy that “a modernised defence will require a shift in thinking away from
the traditional platforms of ships, tanks, and aircraft to systems of sensors, effectors
and deciders. Solutions must keep pace with rapid technology change —embracing new
information-centric technologies, plugging into the digital backbone and being designed
for the upgrades of the future”.”® These technologies are among families of technologies
that have been singled out by superpowers, emerging powers, and second-tier powers
such as the UK as critical for battlefield success in the future. Due to the dominance of
industrial and academic contributions to R&D, the development of these technologies
for the military depends, to a significant extent, on the active participation of industry
and academia.

Emerging and Disruptive Technologies (EDT)s

The RMA is currently driven by “automated warfare” and strategic competition between
the U.S., its NATO allies, and China, and, to alesser degree, Russia, and the convergence
of dual-use “emerging and disruptive technologies” (EDT).”* EDTs are variably defined,
but are generally understood as technologies that will yield a revolutionary effect on
military and security functions.’® Due to their dual-use nature, these technologies are
capable of not only revolutionising warfare but affecting aspects of daily life such as
banking or shopping.”® However, deriving military applications from EDTs are regarded
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by NATO states, China and Russia as urgent for strategic and operational dominance in
future warfare. Similar to the nuclear arms race during the Cold War, EDTs are capable
of becoming the prized resources of a new arms race between the U.S. and NATO allies
on one end, and the emerging powers of China and Russia on the other end.

Both the EU and NATO have sought to apply a “triple helix” approach for innovation
into EDTs due to the civilian or dual-use origin of many EDTs and the importance
of academia and industry as partners to both organisations.’” In the U.S., following
recognition by the U.S. Department of Defence (DoD) of the military and strategic value
that EDTs could provide over China and Russia, the military has deepened its presence
on university campuses and proximity to academics.’® The military has also expanded
cooperation with start-ups, due to the military’s perception of universities and start-ups
asleadersin technological innovation.*”

Military expansion into universities in the UK is not only driven by the same
recognition of universities as leaders in technological innovation, but also by the
strategic significance that the UK government has also attached to EDTs. To great
and second-tier powers, EDTs are strategically significant since they can not only
augment their military capabilities but also their economic competitiveness, status,
and international political influence.'°® Therefore, the UK government and MOD has
produced documents identifying the development of EDTs as a research priority,
and such documents often promote opportunities for academia to develop EDTs
for military or dual-use purposes.

The MOD’s Defence Technology Framework (DTF), which provides a strategic
assessment of technologies deemed essential by the MOD for military modernisation
and battlefield victory, identifies seven “technology families” believed to be “critical
todrive innovation and radical transformation across a range of defence activities”.***
Abrief outline and description of these technology families, as detailed in the DTF,
are provided on page 17.

The DTF stresses the need for the MOD to harness these technologies to keep ahead of
geopolitical adversaries.'*> Additionally, the DTF states that the assistance of industry,
academia, and international partners is indispensable for adopting and putting these
EDTs into front-line service, and also acknowledges, similar to the MOD’s IOC, that
“fundamental technology developments will largely take place outside the government
sector”.'?® Since EDTs possess dual-use applications, one of the listed uses of the DTF
is to help small & medium enterprises (SMEs) and academia identify potential military
applications and users for EDTs.'%* By providing such guidance, the DTF can enable
academics to tailor research in EDTs to meet military purposes, and it can also help
researchers identify customers for such militarised research.

The Defence Innovation Initiative (DII), launched in 2016 by the UK Secretary of State,
similarly drew attention to the influential role of academia and industry in developing
EDTs. The document launching the DIl mentions how the capacities of academic and
industry experts can be leveraged to manufacture “new disruptive capabilities”.’°> One
of the critical outputs of the DIl is the Defence and Security Accelerator (DASA), which
became active in 2016, but was heralded by the Strategic Defence and Security Review
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in 2015.1°° DASA has become a key government initiative sustaining collaborations
between academia, government, and industry, and has launched several projects

and calls for proposals into EDTs. One of the projects occasionally launched by DASA
isan Innovation Focus Area (IFA), which offers innovators the opportunity to submit
proposals that address specific needs from defence and security customers.°” In 2023,
DASA launched an IFA into applying Al to defence challenges.'*®

“Algorithmic Warfare”

Al, defined as the “automation of tasks that previously required human intelligence to The Defence Technology
complete”,'*” has been singled out as a particularly influential EDT by the military, and Framework states
iswidely regarded as the principal driver of EDTs in general.'*° Similar to other dual-use that the assistance of
EDTs, Alis regarded as holding the potential to revolutionise nonmilitary and military industry, academia, and
affairs. By compiling large amounts of data to improve predictions and risk analysis, international partners

and executing operations at a pace faster than humans are capable of, Al aims to not is indispensible for

adopting and putting
these Emerging and
Disrptive Technologies
into front-line service

only streamline operations in civil sectors such as commerce and human resources,
but also in security sectors such as border management.''! However, in addition to
concerns over privacy, the deployment of Al towards border management has been
criticised for militarising borders."'? The case study on Southampton University (Soton)
in section 3.2 will briefly further investigate how arms companies that collaborate with
UK universities have deployed Al towards border management.

The future military significance of Al has been noted by a UK Defence Command
Paper, which states that “future conflicts may be won or lost on the speed and efficacy
of the Al solutions employed”.'*® Furthermore, in 2021, the UK government released the
National Artificial Intelligence Strategy, which is a 10-year strategy to make the UK an
“Al superpower”.'** The strategy established collaborative fora for government, industry,
and academia to develop Al One forum was the National Security Technology Innovation
Exchange (NSTIx), in which national security stakeholders, industry, and academia
collaborated to improve national security capabilities.''®> One government initiative to
support the development of Al in defence is the Defence Al Centre (DAIC), and university
involvement in the DAIC has been confirmed by the University of Liverpool, which
became part of a consortium announced by Dstl to form a Defence Data Research Centre
asapartofthe DAIC. ¢

Due to the perceived military significance of Al, the MIAC has launched several
projects that integrate Al and other EDTs into weapons systems; some of which may
realise early predictions of the RMA “replacing wherever possible the man with the
machine”.**” “Algorithmic warfare” is commonly used to describe the merger of Al with
military capabilities.'*® Nottingham Trent University was one of several applicants
that won funding from DASA as part of the Dstl’s Intelligent Ship project, which funds
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proposals to develop, among other functions, an “innovative mission Al prototype”

for defence platforms, including the Royal Navy’s future fleet.''® In another example,
researchers from Coventry University secured a grant under the MOD’s Unmanned
Distribution Capability (UDC) for research into unmanned armoured ground vehicles.*°
Theresearchers utilised Al to develop intelligent control and guidance systems to
enable the unmanned ground vehicles to “talk” with each other.'?*

One major UK project integrating Al and digital technologies into combat aircraft is
“Team Tempest”, a consortium combining the arms companies BAE Systems, MBDA,
Leonardo, Rolls-Royce, and military representatives to develop the sixth generation
of fighter combat aircraft systems, which will amalgamate manned, unmanned, and
optionally-manned operational platforms, and is intended to replace the UK’s Typhoon
jetby 2035.'?2 Undisclosed UK universities have also signed on to Team Tempest,'?® but
UoM is collaborating on a Data Science Accelerator for fighter aircraft with BAE Systems
that could, according to BAE Systems, “directly feed” into Tempest.'?*

Tempest will employ Al, ML, and autonomous systems technology to provide the
manned/unmanned flight capabilities, as well as swarming technology for drone
control.*?® The University of Salford has been involved in research that could be exploited
to support Tempest’s swarming technology and unmanned capabilities. According to
FOIs submitted by AOAV, the University of Salford received £36 916 from BAE Systems
for a project titled “Autonomous Swarm-Based Mission Planning and Management
System” described as part of the Autonomous Systems Underpinning Research
(ASUR) Programme.'>* ASUR was a BAE-led consortium aiming to develop science
and technology for intelligent unmanned systems for the UK military.'2”

Tempest may also be armed with hypersonic missiles,'*® which are weapon systems
that have been singled out by the European Defence Agency as one of six critical EDTs
for the military.'?° Hypersonic weapons travel at Mach 5 speed i.e. five times the speed of
sound, and are capable of manoeuvring during flight.**° In 2023, the MOD announced a
Team Hypersonics partnership, which plans to collaborate with industry and academia
to develop a hypersonic strike capability, but similar to Team Tempest, the academic
representatives that are participating in Team Hypersonics have not been disclosed.'!

Areport from the campaign group Drone Wars UK found that universities such as
UoM were in partnerships with BAE Systems for research on experimental drone
technology.'*? Drones in turn are gateways to lethal autonomous weapons systems
(LAWS), which are weapons systems that complete the “targeting cycle”, which is
“finding, fixing, tracking, selecting, and engaging a target without human intervention
or supervision”, which has been described as “the most consequential application of Al in
amilitary context”.'* Unmanned drones leave a role for human decision making, since
the decision to kill is still taken by human operators, but LAWS delegate the decision
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tokill to algorithms.'** Due to this, LAWS eliminates the human element entirely and
presents a paradigmatic example of algorithmic warfare. The campaign group Campaign
to Stop Killer Robots (CSKR), which formed in 2012 to advocate for an international

treaty banning LAWS, released a report in 2022 that identified at least 65 active research
projects in UK universities capable of contributing to the development of LAWS.*#

The study employed a novel risk-assessment method to determine the extent that

such projects could be developed into LAWS, and 17 of these projects were assessed

tobe of “high-risk” of this.'*?

Benefits and Criticisms

In addition to their perceived benefits for achieving battlefield dominance, EDTs such

as Al have been vaunted for strengthening several humanitarian principles during war.
These include incorporating mechanisms for self-neutralisation, increased awareness
of civilians and civilian objects in war, such as cultural objects and hospitals, improved
assessments of battlefield outcomes, and enhanced target identification.'** Due to

this, one of the main advertised benefits of EDTs are their capacity to reduce collateral
damagei.e. death and injury to noncombatants, during war. However, as will be
discussed in more detail in the case study on Imperial College London (ICL) in section 3.1,
such claimed humanitarian benefits have not been realised, with significant negative
impacts on civilian populations.

Additionally, humanitarian principles are only one set of outcomes that could be
positively or negatively affected by EDTs. For example, ML can induce “automation
bias”, which occurs when humans excessively depend on information gathered by
autonomous systems and assume that such information is infallible.'*> Negative
effects during conflict include raising uncertainty about an adversary’s intentions,
and inducing decision-makers to act rashly due to reducing their time to make decisions
and information overload.'*® The ICL case study will investigate other outcomes,
in addition to humanitarian principles, that can be adversely affected by EDTs.

Drones in turn are gateways to lethal
autonomous weapons systems (LAWS),
which...delegate the decision to kill

to algorithms

141 Autonomous Weapons (undated) Slaughterhouses are Here. https://bitly.ws/3bMAk

142 Griffithsetal 2022. An Investigation into the Role of UK Universities in the Development of Autonomous
Weapons Systems. Stop Killer Robots in UK Universities. p.10

143 ibid 2022, p.10

144 U.S.Mission Geneva 2019. U.S. Statement on LAWS. Potential Military Applications of Advance Technology.
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145 Bugos, S.2023. Arms Control Tomorrow. Strategies to Mitigate the Risks of New and Emerging Technologies.
Arms Control Association. p.10
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Climate Change & ESG

Greening the Military

The RMAin EDTsis not the only development that is predicted to alter the future
character of war. Climate change, defined as “long-term shifts in temperatures and
weather patterns” primarily driven by a burning of fossil fuels and rising greenhouse
gas (GHG) emissions, all predominantly caused by human activities,'#” is also informing
military modernization in the UK. According to the MOD’s 2021 Climate Change and
Sustainability Approach, climate change is anticipated to negatively affect the capacities
of military operations, equipment, and infrastructure.'*® For example, extreme heat
waves have melted runways in bases used by the Royal Air Force (RAF),'*° and rising sea
levels and flooding threaten UK coastal military nuclear infrastructure.'*® Due to this,
climate change is perceived by the military as posing a direct threat to the integrity of
military operations and installations. The MOD has hence pledged to reduce the use of
fossil fuels and support the UK’s legal commitment to meet “net zero” by 2050,'** which
is cutting GHG emissions as close to “zero” as possible.'*? Curbing MOD emissions is
essential for the government to meet the net zero target since half of the government’s
GHG emissions are accounted for by defence.'*® Separate from this, unlike EDTs, a “green
armaments race” between NATO countries and Russia and China has not materialised
since the Russian and Chinese militaries have made little effort to reduce their own
military GHG emissions.*** On the other hand, the UK has linked a green transition to
lessening energy dependence on Russia, particularly following Russia’s invasion of
Ukraine.'*® Renewed great power conflict is therefore implicated to a certain extent
in the government’s climate goals.

The military is increasingly appropriating environmental technology to reduce
emissions. Environmental technology, such as electrification, when applied to
military systems such as armoured vehicles, becomes militarised and can hence be
conceptualised as militarised environmental technology (MET). METs are perceived by
the military as instrumental for not only reducing reliance on fossil fuels and supporting
net zero, but, crucially, for also enhancing military capabilities and capacities to operate
in harsh environmental conditions. For example, technology that reduces military
aircraft noise, along with electrified military vehicles, not only reduces GHG emissions
but also improves military surveillance and stealth capabilities.'*® As pointed out in the
MOD’s Climate Change and Sustainability Strategy 2021, “new energy systems could
offer the operational edge against adversaries”.'*” Making the military more climate
resilient can hence be a disguise for securing military advantage, which is similar to the
function offered by EDTs. Additionally, beyond the capacity of METSs to enhance military
capabilities, care has been taken by the MOD to ensure that meeting net zero targets does
not erode military capabilities. Therefore, a non-executive director for Climate Change

147 United Nations (undated) What is Climate Change? https://bitly.ws/rrft

148 Ministry of Defence 2021. Ministry of Defence Climate Change and Sustainability Strategic Approach. p.8-9
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and Sustainability in the MOD declared that the MOD will “reduce emissions where we
can”.**® Therefore, ambitions to reduce GHG emissions are subordinated to concerns for
maintaining military capabilities and achieving military supremacy.

In another similarity to EDTs, the military often relies on the civilian sector for
the development of METs. The military applies the “fast follower” principle for
environmental technology, in which the military appropriates low-carbon technologies
such as solar and electric-driven technologies from the civilian and commercial sector.'*®
For example, in the U.S. GM (General Motors) Defence manufactured an electrified
Infantry Squad Vehicle with components that were 90% COTS.*°° The fast follower
principle thus follows a similar logic to the military obtaining weapons components
from the civilian and commercial sector.

The MOD’s Climate Change and Sustainability Approach also encouraged partnerships
with industry and academia to meet its net-zero 2050 targets,'*' so the pursuit of METs is
also contributing to the militarisation of universities. In 2023, the University of Sheffield
signed a Defence Aviation Net Zero strategy with the UK Minister of Defence Procurement
and the UK Air-Vice Marshall.'®> Also in 2023, the UK Research and Innovation (UKRI)
agency granted £218 131 in funding for a project in Loughborough University with the
MOD as a project partner titled NETZMIL, which will assess the actual and potential
impact of net zero on UK military operations.'¢?

ESG & Greenwashing

Arms companies have intensified efforts to develop METs due to the increased

priority accorded to this technology by the military. However, pressure has also been
exerted on arms companies themselves by socially responsible investors and finance
institutions to diminish GHG emissions and support net zero targets in accordance with
environmental, social, and governance (ESG) criteria, which are standards for socially
responsible investors to assess the social and environmental impact of a business as well
asitsaccountability and transparency.'® ESG criteria is intended to dissuade investment
in companies that fail to live up to these standards, which are subsequently deemed
unsustainable and socially harmful. Pressure on arms companies to fulfil ESG criteria
isdriven by the same forces that have increasingly commercialised and militarised
higher education: privatisation and deregulation. Since privatisation and deregulation
weakened corporate regulation by the government, corporate regulation is increasingly
privatised and “outsourced” to nonstate actors such as socially oriented consumers and
socially responsible investors, who can employ tools such as boycotts and ESG as “civil
regulation” of corporate behaviour.'*® Limiting investments into arms companies via
ESGis thus an instance of civil regulation by socially responsible investors.

Arms companies often form strategic partnerships with universities to meet
environmental commitments and address other ESG impacts. The University of
Cambridge is in a strategic partnership with Rolls Royce to reduce CO2 emissions
through University Technology Centres (UTCs).'°° The University of Nottingham is one of
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several strategic partners of BAE Systems conducting research into energy management
to help the company meet its net zero target across all operations by 2030.'*” While
research projects aimed at reducing GHG emissions appear laudable, given the grave
threat posed by climate change, they “greenwash” war and the MIC in light of the
current defence and security policies of the UK and activities of the arms industry.
“Greenwashing” refers to a company or entity attempting to convince audiences of its
environmental responsibility out of a greater concern with image than substance.'¢®
For example, with the exception of contributing to the legal commitment of net zero by
2050, the UK’s Climate Change and Sustainability Approach sets no other reduction
targets. which testifies to the limited substance behind the approach.*®®

Critics of greenwashing also draw attention to how companies often aim to redefine
“sustainable development” in ways that are consistent with the company’s existing
practices,”? which permits companies to qualify as “sustainable” despite making little
tono changes in their corporate behaviour. Based on their contributions to Ukraine
following the Russian invasion, arms companies have called for “unsustainable”
and “socially harmful” investment to be redefined as “investment in companies that
manufacture weapons that violate international conventions on the manufacture, use,
and deployment of weapons, such as chemical weapons, biological weapons, and cluster
bombs”.'”* Arms companies such as BAE Systems and Thales have clarified that their
current practices meet these revised standards since they are not directly involved
in the manufacture of such weapons.'”? Therefore, by narrowing the definition of
“unsustainable” investment to investment in such weapons, arms companies can claim
to be sustainable despite continued involvement in the manufacture and international
trade of conventional weapons, which are environmentally and socially harmful and
largely contribute to state violence against civilians worldwide. Furthermore, as the
following section will discuss, most universities maintain exclusions under their
ethical investment policies that are limited to such controversial and illegal weapons.
By limiting investment exclusions to these weapons systems, and subsequently
collaborating with arms companies on ESG, universities are furthering this perception
of the arms industry as legitimate partners and a source of “sustainable” investment.

“Green” weapon systems can
still cause significant human
and environmental harm
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Investment Policies and Exclusions

Investors and finance institutions, as well as universities, have often excluded arms
companies for investment on the basis of ESG criteria. ESG criteria and ethical
investment has hence been referred to as a major threat to the UK arms industry by

the UK Secretary of State for Defence.'”® However, investors and universities often

do not exclude the entire category of the arms industry for investment. Demilitarise
Education (dED), a community of modern day peacemakers working to end university
ties to the global arms trade, has so far uncovered 31 universities with ethical
investment policies broadly excluding “armaments”. On the other hand, dED’s research
found that 42 universities limit investment exclusions to companies that manufacture
controversial weapons or weapons illegal under international law and treaties. The
number of universities that have ethical investment policies that make no exemptions
on arms companies are 44. Overall, 73 universities place limits on investments in arms
companies, but only 31 out of these 73 universities exclude investments in all arms
companies without qualifications based on international law and controversy.

In contrast, according to People & Planet, the largest grassroots student campaign in
the UK for the environment, human rights, and poverty eradication, 102 universities
so far have committed to divest from fossil fuels.'”* This discrepancy illustrates how
universities, as well as investors, have not linked climate degradation to the highly
polluting activities of the arms industry. In addition to this, the arms trade and fossil
fuel trade currently sustain each other in the UK. Authoritarian petrostates have often
financed arms imports from countries such as the UK from revenues derived from oil
exports.'”> Furthermore, following the UK phasing out Russian fossil fuels, fossil fuel
imports from authoritarian Gulf petrostates surged'’® (which further greenwashes the
UK government’s climate ambitions). This surge has occurred alongside a growing
dependence by the UK arms industry on these petrostates for arms export revenues
following Brexit and the consequent shrinking of EU markets.'”” These outcomes
illustrate the current symbiosis of the arms trade and fossil fuel trade in the UK (“oil for
guns and guns for 0il”), hence investments must be simultaneously decarbonised and
demilitarised.

However, there are several limits to divestment as a means of demilitarising
universities. Firstly, some universities may still conduct research on weapons excluded
for investment. For example, UoM has an ethical investment policy incorporating ESG
criteria that aims to minimise and, “ideally”, exclude investments in companies that
manufacture “cluster munitions, landmines, biological and chemical weapons, nuclear
and depleted uranium weapons”.'”® This policy tacitly acknowledges nuclear weapons
as unethical, but the Atomic Weapons Establishment (AWE) has established a Centre
of Excellence in UoM, and researchers from the department of Mathematics in UoM
collaborated with material scientists from the AWE to form a Materials Modelling Hub in
2019.'7 While research on nuclear material is inherently dual-use, AWE'’s collaboration
with UoM aims to support the “safety, reliability and performance of nuclear warheads
throughout their life cycle”.'*° Secondly, as the study on Southampton University in
section 3.2 will show, it may be difficult to hold non-transparent universities accountable
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to commitments to divest. Finally, the Lancaster University study in section 3.3 will
investigate a case of a university collaborating with an arms company for social impact
despite the university announcing a divestment from the arms industry.

Social Impact

The “social” in ESG refers to how a company “impacts wider society and workplace
culture”.*®! Supporting local communities by generating jobs and cultivating skills are
examples that arms companies have held as contributing to social criteria in ESG. For
example, the UK defence secretary supported arms investments as ethical investments
based, among other factors, on the 200,000+ jobs sustained by the arms industry
in the UK,'®? which presumably testifies to the impact of the arms industry on local
communities. Universities also partner with arms companies to advance and deepen
the social impact of the arms industry. In 2021, Babcock International, a company that
plays an essential role in sustaining the UK nuclear submarine fleet, cited its strategic
partnership with the University of Strathclyde for innovation projects as an example of
the company’s social impact as a part of its ESG Strategy.'®* In 2022, Lockheed Martin
and Northumbria University announced a collaboration thatincluded a £630,000
investment to support skills, research, and technology in the North East of the UK.'#*
In addition to social impact, such partnerships are also part of a wider effort to
support the underlying defence industrial base (DIB). The DIB depends on STEM
personnel for the daily support and functioning of the arms industry, so STEM
graduates are highly sought after by the arms industry. Furthermore, efforts to recruit
STEM graduates are also driven by the perceived “STEM shortage” in the graduate and
postgraduate level in the UK, so academic relationships and partnerships have been
promoted by the Defence Suppliers Forum, one of the main MOD-industry groups, as a
means of reducing the STEM shortage in defence as a part of the 2025 Defence Industry
Vision.'®® Such academic relationships, which are found in these collaborations
for social impact, often aim to impart skills applicable to EDTs to graduates and
prospective employees. Northumbria University’s collaboration with Lockheed for
example supports the development of space skills and research in the North East,
and Northumbria’s space and solar physics research is distinguished as an area of
excellence.*®® Space technologies in turn is another one of six EDTs singled out by the
European Defence Agency as “particularly disruptive”.'¢”

73 universities place limits on investments
in arms companies, but only 31 of these
exclude investments in all arms companies
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Conclusion

Since the end of the two world wars, the MIAC has sustained research into nuclear and
conventional weapons. However, as cutting-edge science and technology is increasingly
being developed by the civilian sector, the MIC is increasingly appropriating technology
from the civilian sector, with the crucial assistance of R&D from industry and academia,
to develop future weapons technology for battlefield dominance and climate change
adaptation. METs also contribute to environmental targets for arms companies, which
is part of a larger effort by arms companies to fulfil ESG criteria, which arms companies
also attempt to meet through academic partnerships for social impact. Taken together,
the growing application of spin-in innovation, and dominant intake of R&D activities

by industry and universities, is leading to the growing intrusion of the MIC into civilian
spaces, which is further blurring the distinction between military and civilian spheres
of activity.

Furthermore, the growing intrusion of the MIC into the civilian domain is reinforced
by the normalisation of war. The aim of EDTs to minimise civilian harm in conjunction
with the aim of METs to minimise environmental harm suggests that the MIC is striving
towards “green and clean warfare”. Some of the following case studies will call into
question the ability of EDTs and METSs to deliver such benefits. Yet, the problem of war
goes beyond “humane and environmentally friendly weapons”, and the rationales for
EDTs and METSs, such as the quest for military dominance, arms as a means to security,
aswell as the preparation for war are all taken for granted and treated as a given by these
pursuits. The quest for military dominance for instance undermines any supposed
humanitarian benefits to be gained from such “green and clean” weapons. The status
and military dominance of p5 states such as the UK derives largely, but not wholly, from
the maintenance of nuclear weapons, whose deterrent effect derives from threatening
mass devastation to combatants and non-combatants alike, as well as long-term harm
tothe environment. As previously shown, universities are also involved in research
that contributes to nuclear weapons. Additionally, the pursuit of military dominance is
driven by the desire to preserve the capacity of the UK to launch global military actions,
but these have often resulted in devastating humanitarian consequences. Due to this,
the MIAC contributes to the normalisation of war and valorisation of military power
through these research partnerships. Additionally, as Chapter 4 will further discuss, war
is structurally driven by the permanence of the MIC, which militarises universities and
other parts of society. Chapter 4 will investigate several examples of how universities
have engaged in research and activities critical of the arms trade and MIC.



Case Studies

This chapter consists of brief case studies of three UK universities: Imperial College
London (ICL), Lancaster University (LU), and Southampton University (Soton),

that exemplify different elements of the MIAC regarding emerging and disruptive
Technologies (EDT)s, militarised environmental technologies (MET)s, and
environmental, social and governance (ESG) impacts. Whilst each university mentioned
has a particularly high level of involvement in the military-industrial complex (MIC),

the nature of this involvement varies. For example, some universities have received
amuch higher value of defence investment than others, but other universities are in
communities that rely much more significantly on investment from the arms industry.

ICL, which was once a focal point of chemical weapons research, is increasingly
becoming a focal point of research into EDTs. Given the major role of ICL in such
research, the broader ethical concerns of several EDTs for military uses will be raised in
this case study. The section on ICL will also include an example of a start-up developing
METs for the military, so this case study will be used to investigate issues with greening
the military. Soton will provide examples of research into METs and autonomous
technologies, one of which was weaponized by BAE Systems for military uses, as well as
issues with greenwashing arms companies.

While multiple military and industrial partners often appear in each section, certain
elements of the MIC figure more prominently than others in the individual case studies.
Of the three universities covered, the military establishment is most prominent in ICL,
but ICL will primarily focus on the military establishments from NATO and the U.S., and
will therefore focus on how interest in EDTs is driving the formation of links with military
research offices from abroad. As stated in a previous section, the implementation of EDTs
depends heavily on the contributions of international partners, so such international
partners are collaborating with ICL for research into EDTs.

The section on Soton will investigate a partnership with BAE Systems, but the section
will also spotlight Rolls Royce, the second largest arms company in the UK. Rolls-Royce
differs from BAE Systems in the sense that defence makes up a much smaller proportion
of Rolls Royce’s revenue, so this section will explore and problematise this nature of
Rolls-Royce’s business. Soton’s collaboration with Thales will also be introduced and
problematised in the section.

The section on Lancaster University (LU), on the other hand, will spotlight the long-
term and extensive partnership the university has held with BAE Systems. Given
the significant controversy courted by BAE arms exports, this section will show how
the company projects an alternative and “ethical” image through social, rather than
environmental, contributions to ESG criteria, namely its role in communities highly
dependent on arms employment. The case study on LU will also illustrate how the
militarisation of local and regional economies can be linked to the militarisation of
universities. Additionally, while the region in which LU is based includes other highly
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militarised universities such as the University of Manchester (UoM), LU is selected as the
case study due to its contributions to cyber security, perceived as the “fifth dimension”
of conventional warfare, and the university’s previous announcement to divest from the
arms industry, which illustrates how universities sustains collaborations with the arms
industry despite such divestment.

Tables below present key facts and figures of the different university case studies, as
well as the Demilitarise Education (AED) Universities and Arms Database. The first table
summarises the value of research funding in each university collected from previous
studies. The following table ranks the top 10 universities according to the value of
military/industrial partnerships from the dED database. The third table summarises
the key areas of expertise that will be highlighted in each case study, and the main
military/industrial relationships within each university that will be investigated.

Tables

Research Funding

University Study War No More (SWNM) - Minimum Action on Armed Violence (AOAV) -

Received for Military Projects Research Funding
Imperial College London £24,642,446 £15,609,286
Southampton University £43, 251,201 Undisclosed
Lancaster University Notincluded £1,408,434

Value of Military/Industrial Partnerships. Collected from the
dED database

University dED Database - Value of Military/Industrial Partnerships
Imperial College London £48,609,473.18
Southampton University Undisclosed
Lancaster University £2,235,325

Top 10 Universities from dED Database ranked in value of
military/industrial partnerships

University Value of Military/Industrial Partnerships

University of Edinburgh £240,225.84
University of Bristol £92,212,855.56
University of Birmingham £53,268,544
City University £49,199, 615
Imperial College London £48,609,473.18
King’s College London €47,496, 651
University of Sheffield £44,008,769
University of Nottingham £€43,431,803.23
Brunel University £36,150, 365.92

University of West London £€35,010,000
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Case Studies
University Areas of Expertise Under Investigation Key Military/Industrial Partnerships
Under Investigation

Imperial College London Emerging and Disruptive Technologies (EDT), NATO; Research Offices from the U.S.
Circular Economy (MET) Department of Defence (DoD); Uplift360

Southampton University Noise Reduction (MET), Rolls Royce; BAE Systems; Thales
Autonomous Systems (EDT)

Lancaster University Skills & Economic Development (Social Impact), Cyber (EDT)  BAE Systems; GCHQ

Imperial College
London Overview

Founded in 1907, and “on the basis of strong links with government, business and
industry”,**¢ Imperial College London (ICL) is a Russell Group university, a group of 24
prestigious world-renowned universities in the UK. Most relevant to this report, Russell
Group universities account for the majority of university funding by the military-
industrial complex (MIC).**° ICL is distinguished as one of the top recipients among
Russell Group universities of military-industrial funding. ICL, along with Cranfield
University, was found to be the most extensively involved in military-industrial consortia
in areport by Scientists for Global Responsibility (SGR) titled Soldiers in the Laboratory.**°
ICL joined the UK Defence Solutions Center (UKDSC) as an associate member to provide
expertise in power, materials, and cyber.'** ICL also houses a spinout with potential
military applications, Sensor Coating Ltd, which provides applications in aerospace.'*?
Given the entwinement of the aerospace and defence industry in the UK, aerospace
applications are likely to meet military purposes.

Despite receipts of significant military-industrial funding, dED’s research found
that ICL has held no direct or third-party investments in arms companies from the last
five financial years.'”® This would appear to conform with the demand of the campaign
Divest Imperial, which called for ICL to end investments in industries including fossil
fuels and armaments.'** Yet, dED also uncovered evidence of research funding from
arms companies from the last five financial years, with funding from companies such
as Rolls-Royce Plc, Rolls-Royce Deutschland Ltd & CoKG, and BAE Systems.'*®

The following sections will investigate ICL's collaborations with military partners on
EDTs, and a start-up on METSs. ICL has facilities located within its White City Campus that
enable the university to share resources and knowledge with industry and the military.
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White City Campus

Located in the White City Area in West London, ICL’s

White City Campus is described as “a hotbed of innovation
for security and defence, creating synergy between UK
government, industry, and academia”.'*® The White City
Campus is the nucleus for research activity, partnerships,
and centres with military or dual-use purposes. One
institute located in White City is the Centre for Defence
Communications & Information Technology (DCIT). Areas
of research interest under the DCIT include EDTs such as Al
and autonomy, machine learning (ML) and optimisation.'*’
The Translation & Innovation Hub (I-HUB), is also located

in White City.

I-HUB

A part of the Commercial & Investment Activities Group ‘ -
( |

that opened in 2016 on ICL's White City Campus, I-HUB g L=

supports “the commercialisation of scientific research

by providing a home for businesses from around the
globe to work directly alongside Imperial’s world-leading
academics”.'?® I-HUB therefore offers residency and work
facilities for various commercial and military-industrial
partners. In 2018, the government’s Defence and Security
Accelerator (DASA) assumed aresidency in I-HUB
following a signed agreement with ICL to collaborate

to bolster UK defence and security.'” During the same
year, the arms and aerospace company Airbus established an office in I-HUB.2°° White City Campus

By the following year, and with leadership from the Institute for Security Science

and Technology (ISST), the main hub for security research in ICL, SAAB Aerospace,
the largest arms and aerospace company in Sweden, launched a SAAB Innovation
Hub for research on Multistatic and Multiple-Input Multiple-Output radars (MIMO).>%*
SAAB once came under controversy for supplying radar technology to the United Arab
Emirates (UAE) due to the latter’s role as a partner in the Saudi-led war in Yemen.?%*
Beyond radar technology, SAAB has expressed an interest in electronic warfare (EW)
and cybersecurity as future areas of research at ICL.2° EW employs directed energy
weapons (DEWSs), which is another EDT, and the integrated deployment of EW and
cyberisincreasingly becoming vital for technological dominance in the battlefield.?**
SAAB’s future involvement in ICL is therefore likely to involve research into future
weapons technology.

Beyond offering residency and facilities, I-HUB also supports student recruitment
and retention needs for its partners. Access to students is offered through services
such as the supply of connections to the College’s Career Services, a boost of the
company’s profile among students, student engagement for projects and placements,
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and the offer of stands for the company at the Careers Fair.2°* Through their affiliation
with I-HUB, arms companies can access these services to recruit students from ICL.

In 2022, I-HUB became one of two global headquarters of the Defence Innovator
Accelerator for the North Atlantic (DIANA).2%¢

Defence Innovator Accelerator for the North Atlantic (DIANA)

Two months after the Russian invasion of Ukraine in February 2022, NATO announced
DIANA, which brings together universities, industry, and governments to work with
start-ups and other innovators for R&D into dual-use EDTs identified by NATO as
high-priority, such as Al, autonomy, big-data processing, biotechnology, energy and
propulsion, hypersonics, space, novel materials and manufacturing, and quantum-
enabled technologies.?’” In another reference to the dependency on academia and
industry for R&D, a contributor to a 2020 report by a NATO Advisory Group on EDTS notes
that STEM activities in the civilian and higher education sectors play a significant role in
the development of EDTs.2°® Therefore, the cultivation of close ties with the private sector
and academia is deemed essential for NATO’s engagement with EDTs.2°° The formation of
DIANA thus fits with this agenda. The former co-director of the ISST was appointed as the
first managing director of DIANA, and described the group as enabling a grouping of the
“triple helix” of industry, government and academia.?'°

DIANA’s managing director bases the need for DIANA in, among other factors,
“developing and implementing disruptive technologies to mitigate the likelihood
and impacts of conflict”.?'* However, a report from the Institute for Peace Research
and Security Policy from the University of Hamburg found that, contrary to this rosy
picture from DIANA, some EDTs may actually lower the threshold to conflict rather
than reducing its likelihood, while others may worsen the impacts of conflict.?!?

The report consulted experts to assess the impact of 12 EDTs on three dependent
variables or outcomes: arms race stability, crisis stability, and humanitarian
principles.?'® Arms race stability refers to “the absence of incentives to increase the
quantity or quality of a state’s nuclear forces”, crisis stability refers to “the absence of
incentives to use nuclear weapons firstin a crisis”, and humanitarian principles refers
to “the moral and legal expectations of appropriate conduct as regards the use of force.?**
The report also assessed how soon each EDT will reach operational deployability.

Most of the technologies, such as Al for weapons and effects, Al for cyber operations,
Alforinformation warfare, as well as hypersonic weapon systems, weakened all three
of these effects.?'> All were expected to be operationally deployable by 2040, with
hypersonic weapons and DEWs found likely to deploy at the earliest times.?!® Hypersonic
weapons, which were found to lower the threshold to initiating war, were also assessed
as capable of reducing collateral damage.?” Al for weapons and effects was assessed
as capable of reducing the risk of injury and death to combatants, so both hypersonic
weapons and Al for weapons potentially strengthen humanitarian principles for
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civilians and combatants respectively,?® and may therefore support the managing
director’s claim that EDTs may mitigate the impact of conflict. On the other hand, Al

for weapons and effects, and other weapons that strengthen humanitarian principles,
potentially weaken crisis stability by lowering the political threshold to resort to the use
of conventional weapons,?'* which weakens the managing director’s claim that EDTs
may lower the likelihood of conflict. Pairing these effects together, EDTs that reduce
the impact of conflict may also inadvertently increase the likelihood of conflict.

Moreover, the capacity of Al systems to strengthen humanitarian principles has been
questioned. During the war in Gaza in 2023, Israel has deployed an Al-targeting platform
called “the Gospel” which generates hundreds of daily targets in contrast to 50 targets
ayearin previous periods.??° Yet, despite such enhanced targeting capabilities, Israel’s
bombing campaign has resulted in historic levels of civilian casualties. Related to this,
assuming that civilian victimisation in war can be significantly curbed by advanced
weapons systems assumes that civilian protection is purely mediated by technology.
Contrary to this assumption, civilian victimisation can be a deliberate strategy adopted
by states. For example, civilian victimisation can be driven by a “logic of punishment”,
in which civilians are targeted in order to drive those civilians to rise up and pressure
their government to end the war.??* According to the report that uncovered Israel’s use of
Al-targeting platforms, “power targets”, such as private residences, and public buildings,
have been targeted to lead the civilian population in Gaza to put pressure on Hamas, the
militant organisation that governs Gaza.?*?

Also, even if such technology was able to reduce the risk of death and injury, the report
from the University of Hamburg found that Al for weapons and effects weakens other
humanitarian principles. These effects include diminishing accountability and the
loss of meaningful human control in war by delegating key military decisions to Al, and
Al for weapons has also exhibited biases against certain ethnicities and/or genders.?%
Therefore, Al-targeting systems may not only worsen the impact of conflict, as shown by
the “Gospel”, but also possess low accountability for the harm they cause. On a separate
note, according to the Hamburg University report, other technologies were assessed
as not having similarly positive discriminatory effects as hypersonic weapons and Al
for weapons and effects. Al for cyber operations may have difficulties differentiating
between military and non-military objects due to the interconnectedness of critical
infrastructure and networked systems.??* Al for Information Warfare was also linked
to adifficulty in distinguishing civilians from combatants.??®

Conclusions from the Hamburg University report can enable scientists to exercise
social responsibility for research into EDTs since the report outlines anticipated
consequences of these emerging technologies. While these assessments mostly
concern the military uses of EDTSs, their dual-use nature, and the central role of NATO
in DIANA, raises the prospect that knowledge generated in ICL will contribute to
military applications.
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NATO is not the only international partner that has expressed an interest in research
in EDTs from ICL. The following section will investigate collaborations between ICL
and military research offices from the United States. These research offices played
asignificant and formative role in the development of the MIC in the U.S., so a brief
historical background will be provided of these research offices prior to investigating
their collaborations with ICL.

US Department of Defence Research Offices

The US Department of Defence (DoD) is linked to several military-serving laboratories.
The Office of Naval Research (ONR), was established in 1946, the Army Research Office
(ARO) in 1951, the Air Force Office of Scientific Research (AFOSR) in 1952, and finally, the
Advanced Research Project Agency (ARPA) in 1958.%2° ARPA was the military research
office that developed ARPANET in collaboration with academia, as described in section
2.1. With the addition of “defence”, ARPA would later be renamed “DARPA” in 1972.%%7
These offices were formed following the issuance of a memorandum by then-Army Chief
of Staff Dwight D. Eisenhower which called for a long-term integration of civilian and
military resources after WWIIL.2?¢ Due to this, and despite his later warning, Eisenhower’s
memorandum has been described as the “founding act” of the U.S. MIC,?*?° and these
research offices have supported and sponsored university research with explicit
military purposes.

In 2020, ONR, ARO, and AFOSR, jointly secured a residency under I-HUB, with
coordination by the ISST, as part of an action calling for stronger collaboration with
traditional and non-traditional innovators.?*° The Chief of Staff of AFOSR expressed
interestin UK universities “investing heavily in secure hardware design, artificial
intelligence and quantum sciences; all of which are of tremendous interest to us”.%*
These offices have previously worked with researchers from ICL. In one example, a
professor from ICL collaborated with ONR on research that fell under a DEW and High
Power Microwave (HPM) Program.?*? HPMs are currently being sought by the Pentagon
to defend against swarms of small combat drones, with the larger goal of countering
technological advances from China and Russia.?** In another example, a professor from
ICL worked on an AFOSR-sponsored project which had applications for the control of
autonomous micro air vehicles (MAVs).”** MAVs, which resemble small birds in flight,
are employed for military operations such as evacuation, intelligence gathering,
reconnaissance, and surveillance, although in the most extreme circumstances,
they can be deployed as “swarm weapons” against enemy forces.?3°
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DARPA

DARPA isnotlisted as a partner under I-HUB, but ICL has participated in DARPA-linked
research on EDTs. DARPA is the main DoD research office tasked with investing in
EDTs.??°In 2018, DARPA funded a 4-year research project by ICL. —under the DARPA
Assured Autonomy Project - for the development of formal safety assurances for the
operation of intelligent autonomous systems, particularly Cyber Physical Systems.?*”
ICL hasresearch links with DARPA that predate the Assured Autonomy Project. In
2015, alecturer from ICL participated in the now-closed DARPA Robotics Challenge
(DRC),*** which was a project designed by DARPA for competitors to develop human-
supervised robots able to execute complex tasks in natural and human-made disaster
environmentsi.e. humanitarian and disaster relief.?* DRC technology aimed to assist
the DoD’s strategic plan for the Joint Force to conduct humanitarian and disaster relief
operations.?*° Therefore, while the DRC was intended for the development of robotics
in disaster response, such disaster response was expected to be executed by the

U.S. military.

Uplift360

ICL also houses several start-ups as members of its Innovation Ecosystem under the ISST,
and a few of these start-ups provide defence services. One example is ORCA Computing,
which provides quantum computing services to various industries including financial
services, energy, healthcare & life science, and defence.?*' Uplift360 is a start-up that
provides METSs for defence. ICL, along with Bristol University, are the two university
partners of Uplift360, which is also partners with the Dstl and DASA.?*? Uplift360

aims to be the first company to utilise the circular economy to make militaries more
sustainable and resilient.?** This technology is also promoted beyond defence to sectors
such as automotive and construction.?** By applying low energy technologies to reuse
materials for aslong as possible, the start-up aims to not only reduce the environmental
impact and emissions of military activities, but to also create a more secure supply
chain for the military, the vulnerability of which according to the company was shown
by Covid-19 and the war in Ukraine.?*5

Furthermore, according to the MOD’s Defence Aviation Net Zero Strategy (DAS),
growing competitiveness and volatility around resources, and long-term dependence
on fossil fuels, threatens supply chains and military operations, so the DAS advocates
shifting towards secure energy alternatives to increase operational resilience and
reduce the vulnerability of supply chains to disruption.?*® Uplift360’s stated aim to
make militaries more resilient and create more secure supply chains hence fits with
this recommendation from the DAS.

Uplift360 takes note of the significant contribution of military activities to global
emissions, which shows sensitivity to how military activities impact climate change.
On the other hand, such efforts to improve military sustainability and resiliency are
occurring against a backdrop of historic increases in the UK military budget and
capabilities since 2021. These include an increased presence of UK troops abroad, an
increased cap on British nuclear warheads, and an expansion of conventional military
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capabilities.?*” Therefore, despite being promoted as research addressing climate
change, such research, when set against the current UK security and defence context,
rests on the implicit and tenuous assumption that effective action against climate change
iscommensurate with an expansion of military spending, capabilities, and activities
abroad. These patterns however can be reconciled as preparation for “green war”.

Furthermore, the issue of how the “savings” from reduced military emissions will be
re-invested is relevant. For example, the former commander of the U.S. Transportation
Command suggested that reducing dependence on oil can lead to a reduced military
presence in the Gulfregion,?*® an area in which the U.S. military, with significant
monetary investment, secures oil supplies. However, the former head then suggests
that funds released from a reduced presence in the Gulf can be re-invested in other
“critical military priorities”, such as “cybersecurity and hypersonic weapons”.?* Yet,
in a different proposed scenario, a reduced military presence in the Gulf, owing to
reduced dependence on oil, can pressure the government to “decrease its military
spending and reorient its economy to more economically productive activities”.?>°
Military planners presiding over a green transition of the military can thus exploit
reduced oil consumption to enhance military capabilities, which is consistent with
military perceptions of the utility of low-carbon technologies. In conclusion, reducing
military GHG emissions could be as easily used to prepare for either “green war” or
peace, but given the backdrop in the UK of increased military expenditure, high-priority
for acquiring EDTs, and MOD-industry led initiatives such as the Defence Growth
Partnership (DGP), which aims to broaden the economic scope of the arms industry,
research from Uplift360 is more likely to support the former.

Southampton
University Overview

Soton was founded in 1952, but its history dates back to 1862.%5! Similar to other Russell
Group universities, Soton is positioned highly in several rankings of military-industrial
involvement in universities. In the Study War No More report, Soton was found to be one
of five universities that received the largest amount of funding for military projects
during 2001-2006.%°2 The Soldiers in the Laboratory report found that Soton was the
third-most extensively involved university in consortium partnerships, with the other
two universities being ICL and Cranfield University.?*® Defence Aerospace Research
Partnerships (DARPSs) is an example of a consortium, and Soton participates in
research groups with DARP status titled Rotorcraft Aeromechanics, and Modelling and
Simulation of Turbulence and Transition for Aerospace, which are part of aresearch
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group designated as the Aerodynamics and Flight
Mechanics Group (AFM).2>* DARP projects are industry-
led partnerships on research with military objectives,?°°
but there is little public information about the project.
Requests for information by AOAV about funding for
military projects in Soton and their purpose were met
with a refusal to disclose such information on the basis

.

of section 43(2) of the FOIA, concerning commercial _
interests.**® Despite being a tool for enhancing ohEr L UNIVERSITY OF
transparency, the ability to exclude information , SOUthampton
demanded by the FOIA on the basis of commercial

interests illustrates how the commercialisation of

education negatively impacts the openness of academia.

Unlike other universities in this report, information concerning investments was also
not provided to dED due to section 43(2) of the FOIA.?*” Additionally, unlike ICL, Soton’s
unique contributions to the UKDSC have not been formally introduced. Soton is hence
distinguished from other universities in this report for their restrictive practices, which
limitinformation sharing and transparency of its activities with the MIC. On the other
hand, in response to an FOI request for the report by the campaign group Campaign to
Stop Killer Robots (CSKR), a spokesperson for Soton claimed that the university is not
involved in weapons research,?*® and Soton also claimed to have divested from arms
companies in 2016 following student activism against arms company investments.?%°
Yet, the limited transparency of military-industrial investments and research in Soton
makes it difficult to hold the university accountable to such claims.

Soton has distinguished itself for creating more spinout companies than almost
all other universities in the UK, including the largest and most successful university
spinout, Southampton Photonics, but later known as SPI Lasers.?°° Soton has two spinout
companies with defence applications. AccelerCom delivers technology in wireless
communications, and provides services in defence such as ensuring immediate
response from autonomous vehicles.?** Covesion is a spinout that engages in R&D and
manufacture of periodically poled lithium niobate (PPLN) solutions, and the company
provides services in space and defence.?%?

This case study investigates research collaborations between Soton and a few Requests for information
arms companies into METSs, specifically related to noise reduction, and autonomous by AOAV about funding
technologies. Several of these collaborations occur under the Centre for Defence and for military projects in
Security Research (CDSR). Similar to ISST and I-HUB at ICL, the CDSR in Soton is a hub Soton and their purpose
for cross-disciplinary investigations in defence and security research “through directly were met with refusal

engaging with government and collaborating with industry partners”.2*> An assortment of
arms companies are listed as industrial partners of CDSR, such as Airbus, BAE Systems,
Leonardo, Thales, and Northrop Grumman.2** EDTs such as autonomous systems, Al and
ML are included among the areas of expertise listed by the CDSR.?%°
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Noise Reduction Technologies

UTCs and Intelligent Structures for Low Noise Environments

Soton has formed a number of University Technology Centres (UTCs) and research
centres in strategic partnerships with leading arms companies under the School of
Engineering. University Technology Centres (UTC) provide short and long-term research
support for a specific company.?¢® Three UTCs are involved in delivering expertise in
research on noise: the Airbus Noise Technology Centre (ANTC), Rolls-Royce UTC in
Propulsion Systems Noise, and the Rolls-Royce UTC in Gas Turbine Noise.??” In addition,
Soton has a partnership with BAE Systems that aims to reduce underwater noise
pollution, not under the framework of a UTC, but under the umbrella of the Intelligent
Structures for Low Noise Environments Research Programme, part of the Institute of
Sound and Vibration Research and listed as a related research institute of the CDSR.?%®
Separate from UTCs applicable to research on noise, Rolls Royce alsohasa UTC in
Computational Engineering,?®® so Rolls Royce is heavily represented in UTCs in Soton.

Rolls Royce

Unlike BAE Systems, which derives 97% of its revenue from arms sales, only 32% of
Rolls Royce’s revenue is from military business, as it produces engines for both military
and civil aircraft and ships, as well as power systems for offshore platforms and other
industrial systems.?’° Rolls Royce’s more diversified business marks an important
distinction between the two companies.

Rolls Royce operates a global network of UTCs that provides research and specialist
knowledge for key technologies for the company, such as combustion, materials, noise,
and vibration.?”* Soton promotes its UTCs with companies such as Rolls Royce as a
gateway for students to training and experience that can enable them to work for such
companies in the future.?”? UTCs therefore also steer students into careers with arms
companies.

The Rolls-Royce UTCs in Propulsion Systems Noise and Gas Turbine Noise are both
oriented to research on noise. Rolls Royce aims to achieve a 65% reduction in perceived
aircraft noise by 2050 as a part of the company’s commitment for aviation to reach
net zero, which is also central to the company’s sustainability and ESG approach.?”
Noise reduction research at Soton, in collaboration with Rolls Royce, is also driven
by commercial needs to accommodate increases in air travel while reducing noise at
airports.?’”* However, noise reduction of aircraft can also provide benefits to the military.
As stated in section 2.3, defence accounts for half of government GHG emissions,
but defence aviation emissions constitute the single largest contributor to defence’s
total emissions.?”® Furthermore, the MOD’s Defence Aviation Net Zero Strategy draws
attention to defence’s role as a “fast follower” and how defence benefits from close
synergies with the civil aviation sector,?’® so noise reduction research in the civil
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aerospace sector can contribute to noise reduction in the defence aerospace sector.
Additionally, as also previously discussed in section 2.3, noise reduction enhances

the surveillance capabilities of military aircraft. Noise reduction therefore provides
military benefits, but such technology can also be highly profitable for arms companies.

Rolls Royce maintains aerospace operations in both the civil sector and defence sector.
However, the company’s military aerospace operations registered higher underlying
operating margins than its civil aerospace operations from, at least, 2016 to 2022.%7”
So the higher profit margins from the company’s military aerospace operations
strongly incentivize the development of METs.

Since defence aviation accounts for a majority of military emissions, reducing noise
emissions may provide environmental (and PR) benefit for reducing MOD emissions, but
such technology provides limited benefit to reducing the death and injury caused by such
technology, which Rolls Royce has been complicit in through supplying the EJ200 engine
used for fighter jets committing atrocities in Yemen. The share of Rolls Royce’s business
that is for military purposes is less relevant than the human impact of its military
activities, as these have been linked to atrocities and human rights violations in several
countries. Due to this, while companies such as BAE Systems may derive a much larger
amount of revenue from arms sales, both Rolls Royce and BAE Systems are arguably
equally complicit in exporting violence to countries such as Yemen.

BAE Systems & Intelligent Structures for Low Noise
Environments

Soton has also collaborated with BAE Systems for METs. Along with the University of
Salford, Soton is collaborating with BAE Systems to improve the energy efficiency of the
company’s warships.?’® Additionally, Soton has supported BAE Systems with research
into sound to reduce environmental harm to marine wildlife. This collaboration is a part
of BAE Systems’ Strategic Partnership programme, in which BAE partners with select
universities for expertise and development into various technologies, such as Al, data
fusion, and maritime.?” This research partnership seemingly addresses BAE System’s
objectives to protect biodiversity and natural capital, which is a part of the company’s
sustainability approach under its ESG strategy.?®° Similar to collaborations with Rolls

277 Rolls Royce Annual Reports 2016, 2017, 2018, 2019, 2020, 2021, 2022
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Royce into noise, Soton’s collaboration with BAE Systems in this instance is motivated by
the increase in global trade, but contrary to addressing the environmental impacts of the
growth in air travel, the increase in naval shipping worldwide motivates this research.?®
Nevertheless, noise reduction from wind turbines and sea vessels is described by BAE
Systems as “having clear civilian and military benefits”.?%

Yet, and in another similarity to Rolls Royce, BAE Systems research with Soton
exemplifies greenwashing. Companies greenwash themselves by self-advertising as
“green” despite several of their actions defying this image.?%® Saudi Arabia’s bombing
campaign in Yemen has used Tornado and Typhoon combat aircraft supplied by
BAE Systems, and these airstrikes, as well as causing huge civilian casualties, have
extensively damaged water and food sources.?** These impacts compounded the food
insecurity wrought by the Saudi-led blockade imposed on Yemen. Water scarcity has
been described as the most pressing environmental problem in Yemen.?®> Thus, arms
companies and militaries boast of the “environmentally-friendly” weapons they are
producing as a way to bolster their green credentials, and to give the impression that it
is possible to have a “green war”, but these weapons still cause immense human and
ecological damage when they are used.

Autonomous Systems

Autonomous systems & robotics is one of the seven key technology families listed by
the MOD’s Defence Technology Framework (DTF). Soton has been distinguished as the
leading university in the UK for autonomous systems.?° Therefore, Soton has played
aleading role in the creation of research centres in autonomous technology in the

UK. Soton is a founding member of the EPSRC UK Robotics and Autonomous Systems
Network (UK-RAS).?®” In 2020, Soton was announced as a leader of a Trustworthy
Autonomous Systems (TAS) Hub.?®® According to a press release by Soton, defence and
security is one of several domains in which the hub will conduct research.?®° Finally,
during a parliamentary hearing into automation in military operations, Soton generated
the most interviewees and peer reviewers out of the universities acknowledged in

the POSTnotes.?° The following sections will investigate case examples of research
into autonomous systems carried out by Soton in partnership with other universities,
industrial partners, and the MIC.
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ALADDIN

The Autonomous Learning Agents for Decentralised Data and Information Networks
(ALADDIN) project, which also includes university researchers from Bristol, ICL, and
Oxford, is a £5 million project from 2005 funded by BAE Systems and the EPSRC to find
solutions for disaster management.?>’* The ALADDIN disaster management system is
executed by multiple autonomous agents using the best available information to make
individual and collective decisions in dynamic environments while retaining flexibility
over their decision making.?°> Software demonstrations of the use of the project in
environmental disasters include raising situational awareness, evacuation from a
building fire, and robocop rescue, building on a model for the 1995 Kobe Earthquake

in Japan.?

Contrary to ALADDIN’s application to disaster management, BAE Systems declared its
intention to use the ALADDIN system “to improve logistics, communications and combat
systems”, and create new systems to enable the cooperative control of UAVs and the
detection of terrorism threats using data from social media”.?** As stated in one article
on the project, “what works for disaster relief should therefore also work for conflict”.2°
However, Dr Nick Jennings, a professor from Soton who was one of the leaders of the
project, explained that future research would look into integrating “flexible autonomy”
into ALADDIN to limit the autonomy of the “agents” by handing several decisions to
human operators,?°° which would presumably reduce the likelihood of ALADDIN being
used to develop Lethal Autonomous Weapons Systems (LAWS).

Despite this, ALADDIN foreshadows how other research conducted in Soton could
contribute to LAWS. The report from CSKR assessed that a project affiliated with
Soton and the Alan Turing Institute, with applications to disaster response, titled
“Flexible Autonomy for Swarm Robotics”, was at high risk of contributing to LAWS
due to integrating technologies relevant for LAWS and the participation of the French
arms company, Thales.??” ALADDIN followed a similar trajectory by being developed
for disaster management and eventually being appropriated by an arms company for
military purposes including cooperative control of UAVs.

Arms companies and militaries boast

of “environmentally-friendly” weapons to
bolster their green credentials...but these
weapons still cause immense human and
ecological damage when they are used
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Marine Autonomous Systems & Thales

Another project from Soton deploying expertise in autonomous systems is the Marine
Autonomous Systems Testing Service (MASTS), which will be the first UK service
dedicated to testing autonomous systems such as unmanned air vehicles, boats, and
sensors in a controlled and realistic environment.??® In collaboration with the EPSRC and
Department for Transport, the Solent Local Enterprise Partnership (LEP) invested £457
000in BAE Systems for delivery and design of MASTS, so Soton will work alongside BAE
Systems as well as other industry partners to support its production.? As suggested by
the preceding discussion of ALADDIN, BAE Systems’ involvement is likely to militarise
the project, so the Combat Systems Head of Technology from BAE Systems commented
positively on the project and organisations that may benefit from it:

Autonomous and unmanned systems are widely regarded as vital technology for the
future, but there is a great deal of work to be done if we are to unlock their true potential
and understand how they are best integrated into wider systems...a wide range of
organisations from the defence and commercial sectors, along with academia, have
ambitions for this technology, and this unique service will allow them to find valuable
ways to use it whilst furthering its development”.3°°

In addition to developing testing services for marine autonomous systems, Soton
isalsoinvolved in developing marine autonomous systems with arms companies. In
2019, Thales signed an agreement to collaborate with Soton over five years to develop
autonomous marine systems for use by the Royal Navy.3°! A year later, Soton deepened
its strategic partnership with Thales in autonomous systems through collaboration in
the Integrated Mission Management System (IMMS), which sought to enable humans to
be “supervisors” as opposed to being “controllers” of autonomous vessels.>’? As a part
of this strategic partnership, Soton and Thales will also support student careers and
recruitment.?%

As previously discussed in Chapter 2, Thales and various Thales-linked entities are
linked to research in surveillance systems. Thales in general plays a pivotal role in
developing technologies for surveillance and border control. Thales has developed
biometric technologies for use by the US Department of Homeland Security (DHS)
to collect biometric profiles of at least 268 million people.°* This technology was
instrumental to a program which enabled automated fingerprint sharing between local
law enforcement and Immigration and Customs Enforcement (ICE), which led to a sharp
increase in deportations in the U.S.?°° Automated biometric surveillance was identified
inareport by the European Commission as an area in which Al could be deployed for
border control, migration, and security.>°° Thales technology thus plays a strong role
in militarising borders. Given Soton’s expertise in autonomy, which is passed down to
students, students could contribute to the further militarisation of borders through
Soton’s support for recruitment and careers in Thales.
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Lancaster University
Overview

LU was founded in 1964.3°7 The colours of the university, red and quaker grey, are
described as reflecting the historical regional and local presence of the Quakers,*°¢ a
Christian society founded by George Fox, who all practised pacifism and supported the
abolitionist and women’s rights movements.3° Despite this regional history, LU is located
in Lancashire in the North West, and Lancashire is one of the top four centres in the world
for aerospace production for defence.?'° The arms industry’s vast presence in the region
has been felt by LU. The “George Fox Six”, whose name was adopted by the press, were
six LU students who interrupted and protested a corporate event held in the George Fox
building in LU with the participation of BAE Systems and fossil fuel companies, but were
later convicted and fined for trespassing in a case that sparked a heated debate about
free speech and the right to protest on campus.?'* Eventually, in 2021 LU announced that
the university would be divesting from the fossil fuel, tobacco, and arms industries.*?

In contrast to Soton, dED was able to confirm this commitment to a certain extent by
discovering, through an FOIrequest, that LU held no investments in the arms companies
that were listed under the request in the last five financial years, which included some of
the largest arms companies in the UK, such as BAE Systems and Rolls Royce.*'* However,
LU’s geographic location provides a rationale for sustained collaborations with arms
companies. Nationally, the arms industry makes up a relatively small share of total
manufacturing, and thus declines in military expenditure would not cause calamitous
effects for the national economy.*'* However, the effects of reduced military expenditure
on some local and regional economies may be of a greater magnitude, since the arms
industryis highly concentrated in certain regions and local communities. The North
West, in particular parts of Lancashire and Cumbria, is one such region.

As a major local employer, the arms industry plays a strong role in dictating skills
requirements in the North West, and universities are pressured to provide a workforce
equipped with these skills in order to support the industry and economy. For example,
The Engineer, a London-based monthly of the engineering sector, outlined key themes
and technologies that will shape the aerospace and defence industry in the North
West in the future, and these include sustainability and digitalisation, which consists
of Al, automation, robotics, and autonomous systems.*'* The Engineer advocates for
the aerospace and defence industry to leverage educational institutions and training
programs in the North West to develop a workforce skilled in these technologies to
address the industry’s changing needs.'¢ LU is one educational institution in the North
West that has been utilised by arms companies for expertise in these areas. Based in LU,
the Lancaster Intelligent, Robotic, and Autonomous Systems Centre (LIRA) has developed
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and completed projects funded by the MOD and arms companies such as BAE Systems,
Thales, and QinetiQ.*'” This case study will investigate how LU is developing additional
skills required from the arms industry,

LU is alsolinked to the nuclear enterprise through its spin-out Hybrid Instruments,
which formed in 2003 and has “designed, manufactured, and supplied nuclear
instruments” of a certain type to public and private sector organisations around the
world.?'® LU maintains another spinout called Lancaster Helium, which is also linked
to nuclear technology by providing, among other functions, coolant gas in nuclear
reactors.?"

The following sections will investigate the role LU plays with the University of Cumbria
in deepening the economic and social impact of BAE Systems in the Lancashire and
Barrow-in-Furness communities. Additionally, this section will also investigate how
LU’s cyber security expertise has been targeted by BAE Systems and the UK’s leading
intelligence agency, Government Communications Headquarters (GCHQ).

Barrow Learning Quarter

BAE Systems measures social impact by three indicators: firstly, supporting active
service personnel, veterans, and their families; secondly, inspiring young people to
consider STEM subjects and careers; and working to support the communities in which
the company operates.?>° BAE’s presence in the North West and partnership with

LU reflects the second and third indicators of social impact. BAE Systems economic
support for local communities in the North West is vividly illustrated in a recent case in
which BAE Systems purchased a number of vacant retail units in the shopping centre of
Barrow-in-Furness, Cumbria, the location of major BAE naval production.®*

LU is also deepening BAE Systems’ social impact through the Barrow Learning The arms industry plays
Quarter (BLQ) . Announced in 2021, the BLQ, developed by the University of Cumbria in a strong role in dictating
pa.rtnership with Furness Colle?g.e, LU, and ind}lstry partners including BAF Systems, skills requirements

aims to create more opportunities for people in Barrow and the surrounding areas to in the North West,

access further and higher education”.??> The BLQ also aims to improve the employment
prospects of the local population and the competitiveness of local businesses while

and universities are

ressured to provide
in close alignment with the needs of local employers.?** In an insight into the future P workfor P inped
employment needs of BAE Systems in Barrow, BAE announced in October 2022 that the a . orkrorce ef’" Ppe
with these skills

company was seeking to hire around 1,200 people, mostly based in Barrow, for work to
begin on the Barrow Shipyard for the third phase of Dreadnought nuclear submarines.***
The BAE Systems facility in Barrow-in-Furness, which is the site of development of
Dreadnought nuclear submarines, is the largest BAE Systems facility in the UK and
employs the largest number of workers of all BAE facilities, followed by, in order, Warton,
Samlesbury in Lancashire, and Portsmouth.*2* BAE Systems employs 26% of the working
population in Barrow-in-Furness.*?° As one of the largest sites for aerospace and defence,
Lancashire is also the site in which Typhoon aircraft, which have been used for previous
bombing raids in Yemen, are manufactured.*?” Tempest, which is set to replace Typhoon
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o

aircraft, will be manufactured in the Samlesbury and Warton sites in Lancashire.??®
Samlesbury is also the site in which BAE Systems manufactures the rear fuselage for

F-35 aircraft, which are used by Israel in bombing Gaza.**°

At the core of the BLQ is a university campus, announced in February 2021 and set to
open in 2024, with land provided by BAE Systems, providing degree-level programmes
in areas of expertise such as cybersecurity and project management.?3° In March 2021,
staffat LU created and circulated a petition calling for an end to the campus and the
university’s collaboration with BAE Systems.**! The staff drew attention to BAE System’s
role in atrocities in Yemen, and how the university should instead focus on developing
“skills, knowledge, and technologies and jobs to tackle the climate emergency and
promote global justice, as advocated by the Green New Deal campaign”.?*? In response
to staff protest, a spokesperson from LU cited the contribution of LU’s relationship with
BAE tolocal economic development, and justified LU aiding BAE Systems to recruit high-
skilled individuals on the basis of BAE being the largest employer in Barrow.*3?

Supporting BAE Systems’ recruitment efforts in the North West, however, not only
leads STEM students into military careers, but into careers with an arms company whose
production facilities in the region manufacture some of the UK’s most controversial
and harmful arms exports. However, given the depth of the arms industry in the region,
alternative civilian employment would have to be generated in order to offer insurance
toworkers in the event of plant closures. Absent such alternatives, arms company
divestment from the region would risk severely disrupting the local community and
region due to the community’s economic dependence on the war economy. However,
maintaining employment and military orders in regions such as the North West is
also largely driven by the need by the UK government to preserve the knowledge and
capability to design weapon systems.*3** According to this logic, the UK builds nuclear
submarines and fighter aircraft in order to preserve the knowledge and capacity to build
more nuclear submarines and fighter aircraft in the future.**®
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The BLQ also shows how arms companies varnish their reputations by presenting Given the depth of the
themselves as job-creators and saviours of British industry who elevate the country’s arms industry in the
skills base and stimulate young people’s interest in STEM subjects.?*¢ Yet, BAE Systems region, alternative
hasinvested large sums in outreach to boost student interest in STEM subjects in order civilian employment

s P . . 337
to s.uppo.rt the future ' plpe'hne of available S.,klllS for the company. Therefore, ?,uch would have to be
university partr.lersh-lps with LU f01-“ economic develop-ment areless ph1lant.hrop1c.: generated... in the event
but more lucrative, since they provide BAE Systems with employable and high-skilled

of plant closures

recruits for the future. Furthermore, as previously stated, the arms industry is struggling
torecruit STEM talent. Therefore, under the cover of delivering “social impact”, the

BLQ addresses the arms industry’s acute need to boost STEM recruitment. Cyber,

as previously described, is also one of several emerging capabilities increasingly
prioritised by the security and defence sector. Therefore, LU’s contribution in the form

of its cybersecurity expertise to the Barrow Campus is central to fulfilling the BLQ’s aim
to “provide some of the emerging skills required for our future workforce”.?*¢ Finally,
boosting recruitment into the arms industry diverts students away from more ethical
industries such as renewable energy. Far more public R&D spending is devoted to
defence than the environment,**° so the green sector, which is already relatively deprived
of capital resources, is additionally deprived of human capital by such diversion.

In 2022, BAE Systems and LU formalised their long-term partnership with a
Memorandum of Understanding (MoU) for a Strategic Agreement for skills development
and technology R&D to further enhance “prosperity” in the region.>*° The agreement
also furthers cooperation between BAE Systems and LU into sustainable technologies
and cyber expertise.** Partnership with BAE Systems is also framed as enabling LU to
meet net zero targets.**> As the next section will show, LU has continued to deepen its
collaboration with BAE Systems in terms of the provision of cybersecurity expertise.

Lancashire Cyber Partnership

In 2023, Lancashire announced LU as a part of a Lancashire Cyber Partnership (LCP) to
“implement initiatives and strategies which will facilitate and boost cyber-led economic
growth across the County’s digital industries, technology supply chains, and broader
disciplines.*** Other LCP members include the University of Central Lancashire, the
National Cyber Force, defined as a “partnership between defence and intelligence”,

and BAE Systems.?** BAE Systems is described as bringing a “world-leading advanced
aerospace and defence technology perspective” to the LCP.?*> The LCP therefore bears
similarity to the BLQ in the sense that both are community development programmes
with the participation of BAE Systems, and the growth of cybersecurity talent are
anticipated outcomes of these programmes. These partnerships show how LU’s expertise
in cybersecurity is targeted by not only BAE Systems, but as the following section will
show, GCHQ, in a way that Northumbria’s expertise in space technologies was targeted by
Lockheed Martin, as previously shown in section 2.3.
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Security and Trust Partnership & the GCHQ

In 2021, the GCHQ launched the “North West Partnership for Security and Trust”,
in partnership with four universities including LU, UoM, Manchester Metropolitan
University, and the University of Salford, which, in a first for the GCHQ, “will see GCHQ
publish its own research jointly with the universities”.?*° The partnership also aims to
contribute to the development of the North West region’s “cyber corridor”, which includes
the National Cyber Force’s new HQ in Samlesbury, Lancashire, which draws together
personnel from GCHQ, the MoD, the Secret Intelligence Service (MI6), and the Dstl, under
one unified command for the first time to conduct cyber operations.?*’

The partnership not only fosters closer collaborations between GCHQ and universities
but also aims to “attract a new, more diverse workforce by encouraging students
from courses involving subjects like computer science, maths, behavioural science,
criminology and linguistics to consider careers with the UK intelligence community”.>*
Similar to the BLQ, the partnership between GCHQ and LU aims to boost student
recruitment, but in this case, into intelligence agencies. While this partnership
foregrounds business needs, it also promotes careers in the GCHQ, which also offers
roles linked to defence. Furthermore, the GCHQ is aiming to recruit students from a
broader range of disciplines than those recruited into the arms industry.
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Resistance

and Alternatives

As shown by the report, civilian industries and universities have become increasingly
militarised under the contemporary developments of the RMA in EDTs and development
of METs. The growing encroachment of the military sector into the civilian domain is
leading to the fruition of what has been termed a “garrison state”, which is “a nation

in which the line of demarcation between military and civilian activity is difficult to
define”, which results from an increasingly pervasive military-industrial complex
(MIC).?* According to Fulbright, who coined the term “MIAC”, the MIC is a powerful force
“for the introduction and expansion of expensive weapons systems, and as a result,

for the militarisation of large segments of our national life”.>°° Fulbright also spoke

of how several individuals and groups have a vested interest in the MIC and military
expenditure, but as Fulbright emphasises:

“This is not...because anyone favours war but because every one of us has a natural and proper
desire to preserve the sources of his livelihood. For the defence worker this means preserving or
obtaining some local factory or installation and obtaining new defence orders, for the labour
union leader it meansjobs for his members at abnormally high wages, for the politician it
means preserving the good will of his constituents by helping them to get what they want...
Everytime a new program...is introduced, a powerful new constituencyis created”.>>*

Upon the formation of a government program, or, in Fulbright’s formulation,
production of a military system, the constituencies or interests that benefit from the
program develop a significant interest in its protection and growth.>? The formulation
adopted by Fulbright can be applied to illustrate the benefits or what the MIC and
military expenditure can “mean” for universities, academics, and university students.
For universities, military investment can confer status and prestige. Prestigious
universities in the U.S., such as Carnegie Mellon, Massachusetts Institute of Technology
(MIT), Stanford University, and Georgia Institute of Technology, ascended to “elite”
status due in large part to investment from the MIC.?>® The status that accords to
countries from their military systems extends to the universities that generate

R&D into those systems.
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Academics and experts in nonmilitary issues can increase their chances of gaining
funding for their projects if they can “securitise” nonmilitary phenomena - that is, frame
certain issues as “security issues”, which often demand “extraordinary” and militarised
responses.®** Since the voices of academics and experts can carry powerful weight
in such matters, such academic declarations can help advance the militarisation of
nonmilitary phenomena, in turn benefiting these same academics.

The MIC can even create supportive constituencies from university students. An
example of this is provided by a commentary which defends the arms industry’s
presence in Soton on the basis of, among other arguments, arms company sponsorship
of many engineering student societies.?** Finally, high levels of military expenditure
generate a profitable market for R&D for the military, and this large and profitable market
incentivises the militarisation of academia and civilian industry.

However, this is not to suggest that the MIC itself is intrinsically driven by the need to
secure the livelihoods of these groups. The unceasing development of weapons systems
assures a steady stream of contracts and taxpayer subsidies to the arms industry. These
subsidies provide “corporate welfare” for the arms industry, since the taxpayer funding
of alarge proportion of the arms industry’s R&D and capital expenditures rewards
shareholders with billions of pounds.?°° However, the considerable influence that the
MIC wields over so many livelihoods bestows it with powerful leverage to secure such
self-serving benefits from the government. Despite this, universities legitimise the
perception of the MIC as benevolent job creators and community developers through
partnerships with arms companies for “social impact”.

Recent Opposition to the MIAC

Asthisreport has shown, however, the expansion of the MIAC has also been met with The ”military
resistance. Students in universities in the UK and around the world have mounted industrial complex”
opposition to the militarisation of education. A multitude of student protests broke out is a powerful force
in 2022 and 2023 in the UK against university participation in the arms trade, with “for the introduction
students from Bristol, Cambridge, Glasgow, Lancaster, Manchester, Nottingham, and and expansion of

Sheffield universities staging protests on college campuses.**’ In the University of

. , o7 R expensive weapons
Sydney in Australia, students protested the university’s partnership with Thales.?>®

systems, and as a result,
for the militarisation
of large segments of

our national life”
(Sen. J. William Fulbright)

In the U.S., students from Boston University’s College of Engineering®*, and social
justice groups from the University of Massachusetts,*¢° protested Raytheon’s
presence on their respective campuses.

Theissue that hence confronts peace campaigns is how best to support protests
and activism against the MIAC. A plan to demilitarise universities and social life must
diminish the power of the underlying source of the MIAC, which is the MIC, by reducing
its scope and control over various parts of society. Disarmament as a peace strategy
entails starkly reducing the military budget, as well as the people, resources, and
capital under military-industrial control following international agreements on arms
reduction.*¢* The disarmament process is fundamentally about “reducing their control
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over means of production of every kind - factories, laboratories, schools”.?°> Given
that a holistic international agreement on arms reductions is a critical precondition
for reversing the power of the MIC, the issue for peace groups is what such a holistic
international agreement on arms reductions ought to be.

General and Complete Disarmament (GCD)

The Strategic Concept for Removal of Arms and Proliferation — or SCRAP Weapons —a
research project based in the School of Oriental and African Studies (SOAS) University of
London, has drawn on and developed such a comprehensive approach to disarmament
atthe international level. SCRAP Weapons aims to establish a set of controls of major
conventional weapons as well as eliminating WMD through a framework that sets out
objectives to achieve the legal obligation of all nations under Article VI of the Nuclear
Proliferation Treaty (NPT) to negotiate general and complete disarmament (GCD).*%*

As previously shown, ethical investment policies and constraints on weapons research
are often informed by international legislation on weapons systems. However, given
the absence of comprehensive international legislation on conventional weapons, and
the UK’s status as a non-signatory to the TPNW, most university ethical investment
policies and weapons research policies don’t place limits on conventional weapons and
nuclear weapons. Yet, students and staff that protest military-industrial involvement in
universities often target conventional weapons systems such as F-35 fighter aircraft and
the UK’s nuclear weapons system.*** Conventional weapons are thus highly controversial
despite their legality among states, and nuclear weapons are similarly controversial
despite their permissibility in the UK.

However, as discussed in the section on LU, promoting disarmament without offering
alternative economic opportunities can severely dislocate arms-dependent regions
and communities, so disarmament must be paired with economic conversion for a
comprehensive approach to peace.

Economic Conversion

Economic conversion is converting technology, companies, and human skills involved
in military production to nonmilitary uses.**® Coupled with an economic transition
away from fossil fuels, economic conversion can not only decarbonise the economy,
but also demilitarise the economy. One of the most ambitious attempts at economic
conversion in the UK was the Lucas Aerospace Combine Shop Stewards’ Committee.

In 1976, the Lucas Aerospace Company, which depended on military contracts for half
of its output, announced layoffs.?¢¢ In response, a Combine Committee composed of
workers from Lucas Aerospace designed an Alternative Corporate Plan for 150 socially
useful products, which fell into sixe categories: energy conservation, improved braking
systems, oceanics, medical equipment, telechiric machines, and transport vehicles,
but the Plan was rejected by the management of Lucas Aerospace.>¢’

The School of Peace Studies in the UK-based Bradford University, which celebrated
its 50th anniversary of its founding in 2023, not only provided a model for a university
promoting economic conversion, but also directly engaged with communities similar
to the Lucas Plan while doing so. The Arms Conversion Group (ACG) was an umbrella
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The Lucas Aerospace Combine
Shop Stewards’ Committee

organisation based in the School of Peace Studies for various conversion projects in the
UK.%%¢ The Barrow Alternative Employment Committee (BAEC), based in the North West,
which, as described in the case study on LU, is one of the most arms-dependent regions
in the UK, was an example of such industry and trade union-led conversion projects.*°

Academics and students that wish to demilitarise their own departments stand to
benefit from campaigns for economic conversion in several ways. A converted economy
islesslikely to lead to instances in which civilian technology is exploited for military
purposes since the demand for military R&D will significantly diminish in such an
economy.?”’ Therefore, the militarisation of research such as ALADDIN as described
in section 3.2 would be far less likely to occur following economic conversion. Also,
as shown in section 3.3 on LU, a militarised economy militarised employment, which
pressures universities to support the recruitment of high-skilled individuals by the arms
industry. Therefore, a converted economy will expand the markets supporting civilian
research,®”* which can increase opportunities for civilian employment.

Meanwhile, universities, like arms companies, can themselves be demilitarised by
conversion planning. Alternative-use committees to design peaceful and socially-useful
research can be organised to convert university departments dependent on military-
industrial funding.®’? Such a committee is modelled after initiatives such as the Lucas
Aerospace Plan, which was itself an alternative-use planning project.?’ Alternative-use
committees in the university can design and develop scientific programs in fields such
asrenewable energy sources and other environmentally and socially useful goods.?”*
Conversion at the regional level and conversion at the university level can be mutually
reinforcing. A converted economy can expand markets supporting civilian research, and
civilian research can contribute to planning for economic conversion. The Lucas Plan
initially looked to 180 external bodies for suggestions of socially useful products, but only
received three responses before seeking suggestions from the workforce.*”> Contrary to
providing products for the MIC, academics can devote their talents to investigating such
socially useful products for economic conversion planning.
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Therefore, a comprehensive approach to peace
isembodied by pairing efforts such as SCRAP in
SOAS with initiatives such as ACG from Bradford
University. The following sections show how advocacy
for disarmament and conversion can occur. First,
through peace education at the international,
classroom, and campus level. Secondly, activism by
students and student unions, and finally, by policy
entrepreneurship by academia.

Pedace Education

Agenda for Disarmament

The UN Secretary General (UNSG) put forward a

new “Agenda for Disarmament” in 2018. Contrary to
applying EDTs to reduce the likelihood and impact of
conflict, as problematised by the case study of ICL in
section 3.1, this agenda promotes disarmament as a
tool to prevent the occurrence and impact of conflict.?”®
Drawing heavily on a SCRAP Weapons publication
developed with the UN on disarmament,®”” a set of
actions to address disarmament towards the entire
range of weapons systems are provided.?”® The first set
of actions address WMD, which fall under the category
“Disarmament to Save Humanity”, the second set of
actions address conventional weapons, under the
category “Disarmament That Saves Lives”, and a third
set of actions addresses future weapons technologies,
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ALTERNATIVES ARE POSSIBLE

y Useful Show Poster Number 7]’

Prter Kennard

e |

c UTBACKS in housing, health
care and welfare services must
be considered in the climate of increased
expenditure on armaments in this
country and abroad. Armaments are a
profitable area for companies Lo invest
in, kidney machines are not. The Gov-
emment, in one form or another, is
the customer of both, It therefore has
a lot of power in deciding what is prof-
itable and what is not. The greater
profitability of armaments over medical
equipment is being decided by people,
not by invisible market forces.

under the category “Disarmament For Future Generations”.*””

Action 28 under “Disarmament for Future Generations”, states that the UNSG
will collaborate with scientists, engineers, and industry to encourage responsible
innovation and application of new technologies.?*° Action 28 addresses concerns over
the weaponization of new technologies but supports the use of these technologies for
peaceful purposes.®®' Action 28.3 calls for “work with research institutes and universities
to develop and disseminate a model curriculum for undergraduate and graduate
students on responsible innovation”.?®? Similar to this, Action 28.4 calls for the UNSG and

I T 1S TECHNICALLY possible
for factories to change from
making armaments to socially useful
production. After the Second World
War factories changed from making
guns and tanks to manufacturing house-
hold goods and modern machine tools
for the post war industries.

THE ARMAMENTS industry
could be converted to making
products which are constructive for
society. Many people employed making
arms are not happy producing goods
which are for destruction but are forced
to for fear of losing a job. However
there are a large number of products
which these same people in the same
factories could be making instead. The
best example comes from workers at
Lucas Aerospace.

In contrast to emerging

senior UN officials to “utilise targeted opportunities, such as speeches and engagements

with industry and the research community, to promote responsible innovation”.?®* An

example given is of students from the University of Tokyo holding two days of virtual
workshops on Al governance with the United Nations Office of Disarmament Affairs
(UNODA), which also addressed issues with Al raised in the ICL study.*** In another
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and disruptive
technologies, the
Agenda for Disarmament
promotes disarmament
as a tool to prevent the
occurence and impact
of conflict
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example, over 100 university students and peace advocates from civil society, academia,
and international organisations from India participated in a 4-day online course which
provided a “Disarmament Toolkit”, with a different day covering each weapon system
ranging from WMD to conventional weapons and EDTs.*® Similar virtual workshops
can be held linking individual universities in the UK with UNODA to educate about
responsible innovation, the weaponization of EDTs, and disarmament. Therefore,

the Agenda for Disarmament offers several activities that can be taken by university
students and staff to obtain education on disarmament issues.

Classroom Engagement

The engagements described in the previous section exemplify the dissemination of peace
education at the international level, but university staff can introduce disarmament and
peace education directly into the classroom. Peace Studies programs and curricula can
incorporate teaching on disarmament and investigations of the role of the arms race and
MIC in perpetuating war and various social ills.?¢ These studies can also investigate the
nature, prospects, and barriers to disarmament and economic conversion. One research
institute that provides a model for such peace studies is the Costs of War Project, based in
the Watson Institute for International and Public Affairs in Brown Universityin the U.S.,
which researches and stimulates debate on various costs of war, including the material
and social costs of the global war on terror, the U.S. global military footprint, and the
political, economic, and social effects of military spending.**” Topics investigated by

the Costs of War project can also be incorporated into teaching courses for students. A
peace curriculum can also be promoted under STEM premises. Teaching and research
in engineering ethics have often focused more on relationships between engineers and
their employers, as well as the daily practice of the profession.?*® However, there has been
less teaching concerning the social responsibility of the engineering profession, and the
ethics of otherwise legal activities,**° such as research into conventional and high-tech
weapons. Drawing attention to the wider issues of the arms trade, as a “macro-ethical”
approach to engineering ethics, can impel engineers to direct their talents into addressing
the underlying causes of armed conflict, such as competition over scarce resources

and socioeconomic alienation.**° These educational structures can provide a basis for
sustaining and transmitting knowledge of disarmament, economic conversion, and
macro-ethics to successive generations of students, and inspiring each new generation to
sustain and improve upon the knowledge of previous generations.

The Teach-In

The Nation, one of the oldest and most prestigious progressive magazines in the U.S.,
issued a call in 2023 for faculty, students, and staff to demand transparency and
vigorous debate over the growing MIAC.?°' The “Teach-In” can be a forum for debating
the MIAC in a way that directly links faculty, staff, and students with each other. Teach-
ins are public events in which scholars discuss issues in which they hold expertise in
relation to certain political or social justice concerns, which bears some similarities
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to classroom discussions, but unlike classroom discussions, teach-ins do not conform
to a narrow scope for discussion and permit extensive participation and discussion
from the audience, which includes students.*°?> The Yale Endowment Justice Coalition
(EJC), from the University of Yale in the U.S., hosted a teach-in for students that explored
Yale University’s investments in the fossil fuel sector along with other investments in
unethical sectors such as private prisons, arms companies, and immigration detention
centres.?*® Several of the student attendees expressed a lack of awareness of Yale
University investments in fossil fuels,?°* so teach-ins can play a critical role in educating
the wider student body about the MIAC. One of several activities held with the students
as apart of the teach-in were the organisers asking the audience to consider and discuss
with other participants about how the university’s endowment could be alternatively
spent.**® Therefore, a teach-In provides a more informal, participatory, and less
hierarchical forum of discussion than that found in the classroom.

Student and Union Activism

As briefly mentioned in section 3.2, in 2016, a successful student-led campaign in
Soton resulted in the university appointing an endowment fund manager to screen
out investments in arms companies. However, as also shown in that section, Soton
still maintains research partnerships with arms companies. Divestment campaigns
must therefore be supplemented with activism against research partnerships with the
MIAC. Kent Union from the University of Kent illustrates how Demilitarise campaigns
can merge divestment campaigns with campaigns against military research. In 2023,
after the release of the CSKR report and a policy proposal submitted by UKC Amnesty
International, the Kent Union released a policy in favour of a ban on the development
of LAWS.?°¢ The policy also pledged to support efforts from UKC Amnesty to lobby the
university to increase the transparency of dual-use research and make assurances that
research will only be used for peaceful purposes®*” (which aligns with Action 28 of the
UNSG’s Agenda for Disarmament).

These outcomes illustrate how efforts such as those in Soton can be paired with the
sort of activism from Kent University to campaign for divestment and research for
peaceful purposes. Following Soton’s example, students can launch a campaign for the
university to divest from the MIC, after employing FOIA to uncover evidence of such
investments. In conjunction with this, the FOIA can also be used to uncover evidence of
research partnerships, as exemplified by the CSKR, AOAV, Study War No More reports,
and this report. Occasionally, such evidence may also be publicly available but if such
evidence is withheld on commercial or security grounds, students can campaign for
better transparency of such relationships. If such evidence exists, students can follow the
example from Kent University and launch an additional or complementary campaign for
aunion policy supporting a ban on weapons research and voicing support for peaceful
research. Students can also lobby for researchers to report dual-use dangers arising
from research proposals to committees that review these proposals.?*®
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The current political atmosphere may militate against an environment for peace. The
war in Ukraine has contributed to increased levels of military spending in the UK that
began prior to the war, and, as encapsulated in the recent RMA in EDTs, is fuelling
renewed greater power competition. Furthermore, following the invasion of Ukraine,
influential figures such as the head of the International Monetary Fund declared the
end of the “peace dividend”, which is when savings from reduced military expenditure
are used to finance social and domestic programs.*°° Due to this, universities and peace
campaigners may be tempted to “postpone” efforts for disarmament and economic
conversion until the environment for these proposals is more accommodating in the
future. However, such fortuitous circumstances prevailed by the end of the Cold War, as
the cessation of great power conflict led to dramatic reductions in military expenditure
in the U.S. and across many European states, including the UK, which raised hopes

for a peace dividend that ultimately never took shape since much of the savings from
reduced military expenditure were instead absorbed in the UK to limit taxation.*°° In
addition to this, initiatives such as disarmament and economic conversion failed to
materialise since the arms industry adopted several adaptive mechanisms to declining
military expenditure. One mechanism adopted by the industry to compensate for

the decline in weapons arsenals was the development of new capabilities through
integrating weapons technology with information technology,*** which, as previously
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discussed, was a hallmark of the RMA from the early 1990s. Due to the pivotal role of the Divestment campaigns

ICT sector in facilitating the RMA, the militarisation of this sector was instrumental to must therefore be
staving off disarmament. These disparate outcomes show that universities and peace supplemented with
campaigners can’t afford to merely “wait” for such favourable circumstances for peace activism against

to occur. Universities and peace movements must be prepared to exploit such favourable
circumstances to ensure that resources released from reduced military expenditures

research partnerships

, i I e with the Military-
and disarmament are redirected to peaceful purposes. Additionally, universities and . .
. . , Industrial-Academic-
peace movements can actively foster conditions amenable to these proposals. Insights Complex

from agenda-setting in the policy process can be used to provide these solutions.

In order to effectively exploit favourable circumstances for disarmament and
economic conversion that may arise in the future, academics, in coalition with
campaign groups, can be policy entrepreneurs. Policy entrepreneurs are actors who
develop ideas, expertise, and proposals “well in advance” of favourable opportunities
that arise that can be exploited to draw attention to their preferred solution to a given
problem.*°? Academia is well positioned for policy entrepreneurship, since universities
have historically incubated revolutionary ideas and movements.*° In addition to this,
academic work is regarded as significantly affecting the “general climate of ideas” that
affects policymakers’ long-term thinking.*°* The deregulation of the transportation
industryin the U.S., for example, was preceded by long-term scholarly literature and
political engagement on economic deregulation.*’® Similar academic engagement on
disarmament and conversion can create a fertile foundation for the eventual adoption
of these solutions for war and the arms industry.

Defining Problems

Policy entrepreneurs do not only develop and incubate solutions, but can also play
acritical role in the policy agenda by promoting certain “problem definitions” over
others.*°¢ As previously described, the implicit assumption behind EDTs and METs is
that the “problem” of war resides in the weapons employed to wage and execute war.
This implicit assumption also lies behind investment exclusions being limited to “illegal
and controversial” weapons. By redefining the problem of war to the problem of the

MIC, as researched and investigated by institutes such as the Costs of War project in
Brown University, policy entrepreneurs can increase the prospects of disarmament and
economic conversion being adopted as proposals to the problem of war. Such problem
formation also shows how policy entrepreneurs can play an active role in creating
favourable conditions for these solutions, contrary to waiting for such circumstances to
appear. Related to this, policy entrepreneurs can effectively problematise phenomena
such as the MIC by drawing comparisons between nations with varying levels of
spending on the military,*°” which embodies a comparative approach to militarism.

For example, one study compared the effects of military expenditure on health care
spending in 116 countries, and found a “significant crowding out effect of military
expenditure on domestic government health spending”, and this “crowding out effect”
was most pronounced in low and middle-income countries.*’® As concluded by the
authors, such studies can make a significant case for redirecting resources away
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from the military and towards social goods such as healthcare.**° Given the regional
imbalance in the distribution of the arms industry in the UK, as briefly described in
section 3.3., a comparison of the effects of military investment on outcomes in different
regions can also be made.

Softening Up Proposals

In addition to problem definition, policy entrepreneurs play a critical role in “softening
up” proposals that may take time to be accepted within policy networks. Absent

such “softening up”, “a proposal sprung even at a propitious time is likely to fall on
deafyears”.*'° Given the long-term absence of economic conversion from the official
agenda in the UK,*'* and the equally long-term absence of disarmament and GCD

from the international agenda,*'? these strategies would need to be “softened up” to
policy networks before they can be readily accepted. Beyond SCRAP Weapons, there
are several examples of academic coalitions that can advocate for disarmament and
economic conversion to policy communities. The Physicists Coalition for Nuclear Threat
Reduction (PCNTR), was launched at the Program on Science and Global Security at
Princeton University in the U.S. in 2020, to inform the scientific community “about the
dangers of nuclear arms and build a national network of scientist-advocates for nuclear
arms control and disarmament policies”.*** PCNTR have organised visits to national
laboratories and physics departments in U.S. universities, and given talks in many
states.*'* In recognition of the influence that such experts carry in policy debates, the
coalition is also aiming to yield policy impact by organising meetings with House officers
and Senators, and advocating for the extension of the START Agreements, which sets
caps on the number of strategic nuclear weapons held by the U.S. and Russia.**® A similar
coalition of scientists can expand the remit of their opposition to conventional weapons,
including future weapons technologies such as drones and LAWS, as well as appeal to
lawmakers for support for disarmament and economic conversion, and the UNSG’s
Agenda for Disarmament.

Coupling Solutions

In contrast to promoting certain problem definitions, once solutions are developed

by policy entrepreneurs, solutions can “search for problems to become attached or
political events that increase the likelihood of their adoption”.*'¢ Contrary to confronting
a problem and searching for a solution, policy entrepreneurs can develop solutions and
search for a problem to couple them to. Disarmament and economic conversion can be
coupled as solutions to a myriad of problems, such as climate change, given the outsized
contribution of military activities to GHG emissions, and attaching disarmament and
economic conversion as solutions to this problem can ensure that the problem of military
emissions is not coupled to solutions that are undergirded by “green war”, as described
in sections 2.3 and 3.1. Disarmament and economic conversion can also be coupled
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as solutions to several problems at once. A shift in spending from the military to clean
energy has been shown to create 6-9% additional jobs.**” In this sense, the solutions of
disarmament and economic conversion can simultaneously address the problems of
the environment, energy, and employment. Disarmament and economic conversion
can therefore more meaningfully contribute to environmental and social impact than
current university-arms company collaborations. Therefore, contrary to exclusively
attaching disarmament and economic conversion to the problem of military spending
or MIC, policy entrepreneurs advocating for disarmament and economic conversion
can also couple these solutions to problems caused or aggravated by the diversion

of spending and R&D to military purposes. Furthermore, the groups harmed by this
diversion of resources to the MIC can be constituencies for disarmament and economic
conversion.

Disarmament and economic conversion
can be coupled as solutions to a myriad
of problems, such as climate change,
given the outsized contributions of
military activities to GHG emissions
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Concluding

Remarks

This report investigated past and ongoing partnerships between UK universities

and the military-industrial complex (MIC), which has been conceptualised as a
military-industrial academic complex (MIAC). This nexus is a manifestation of the
militarisation and commercialisation of universities. As described in this report, the
commercialisation of academia is described as academic technologies, products, and
services being brought to market to address certain problems and needs. Universities
such as Imperial College London (ICL) offer facilities for corporate partners, including
those from the arms industry, to commercialise research. Commercialisation in the form
of spinouts, which are companies created by universities to commercialise research,

is most pronounced in the University of Southampton (Soton), which boasts the largest
number of spinouts of all UK universities. Soton, along with other universities, also have
spinouts that offer services for defence.

Militarisation refers to the allocation of academic labour and resources to military
purposes and the shaping of academic institutions in line with military goals. Current
topical military goals, as outlined in this report, consist of adapting to climate change
through militarised environmental technologies (MET) while simultaneously acquiring
emerging and disruptive technologies (EDT) to achieve technological and military
dominance amidst a resurgence in great power conflict. Academic labour and resources,
particularly in the form of research and development (R&D) performed with industry,
is essential for the military and arms industry to acquire these technologies since most
R&D activities are undertaken by industry and universities. However, the high-intake of
R&D activities by industry and universities has also led to the growing encroachment of
the MIC into these sectors. Industry and academia have hence been frequently identified
as key partners for the military development of EDTs and METs. The military acquisition
of METs in particular also contributes to environmental commitments made by the arms
industry, which is part of a larger effort by the arms industry to improve its brand and
secure investment by meeting environmental, social, and governance (ESG) criteria.

To support thislarger effort, arms companies are also collaborating with universities
to meet social criteria under ESG, which also satisfies the arms industry’s aim to boost
recruitment.

Larger socioeconomic and geopolitical factors are also shaping these developments.
Privatisation, which accelerated the militarisation and commercialisation of universities
since the 1980s, has not only contributed to the growing use of tools such as ESG to
regulate corporate behaviour, including that of the arms industry, but also contributed
toindustry assuming a growing intake of R&D activities, which is driving the military-



industrial sector to expand into industry and academia to acquire EDTs and METSs.

Two connected geopolitical factors shaping these developments are the war in Ukraine
and renewed great power conflict. These factors are not only driving the race for EDTs,
but also relaxing standards of corporate “sustainability” of the arms industry, which
enables the arms industry to self-promote as sustainable despite making little or no
changes in their manufacturing and export practices. Despite this, the interest in arms
companies in acquiring METSs is not only sustained by the arms industry’s particular
self-serving interests in ESG, but also by the priority bestowed to these technologies by
the military for future warfare and climate change adaptation. Additionally, delivering
social impact is a valuable route for recruiting the workforce for the arms industry.
Ultimately, such revised standards of “sustainability” shield the international trade in
conventional arms, which accounts for a significant proportion of the arms trade, from
investment exclusions. Universities are legitimising this perception of the arms industry
by permitting investments in arms companies that manufacture and trade conventional
weapons.

Collaborations between universities, the military, and arms companies have been
structurally sustained by the underlying MIC, and the contemporary development of the
RMA by EDTs and METs is enabling the MIC to expand its domain of influence over the
civilian sector and academia. Due to this, disarmament and economic conversion offers
a path forward to reverse this expansion of the MIC and re-invest resources in peace and
urgent issues such as climate change and unemployment. Universities have contributed
todisarmament and economic conversion through unique research projects,
including in collaboration with worker-led groups. Furthermore, by addressing the
problem of war on a structural basis through disarmament and economic conversion,
universities can more meaningfully contribute to peace contrary to preparing for future
wars and offering the false sense of security supposedly granted by “humane and
environmentally-friendly” weapons which integrate EDTs and METSs.

The false hope of “green and clean” warfare, and the urgency of demilitarisation, is
attested by the direct and structural violence of the arms trade. This trade manifests
asdirect arms-related violence in various forms, such as death and injury to civilians,
destruction of health and educational systems, disruption in food aid deliveries, and
devastation of critical civilian infrastructure.*'® However, the profligate military
spending that sustains the arms trade manifests as structural violence in various ways,
such as by diverting material resources that could be used to raise teachers’ salaries,
raise the productivity of industry, reduce unemployment, reduce national and world
hunger, and repair crumbling civilian infrastructure.** The arms trade thus causes
considerable harm and insecurity even “without a single shot being fired”. Insofar as
the redress of these issues continues to be undermined by the diversion of spending
and academic resources to military purposes, activism against the MIAC and unbridled
military expenditure will always be highly relevant.

By addressing the problem of war on a structural
basis through disarmament and economic conversion,
universities can more meaningfully contribute to
peace contrary to preparing for future war...

418 Grillot, S. Stohl, R. 2009. The International Arms Trade. (Polity Press). p.120-125
419 Melman, S.1988. The Demilitarized Society: Disarmament and Conversion (Harvest House, Montreal) p.62

CAAT Unis Report

57



58

CAAT Unis Report

Recommendations

The following recommendations aim to engage governments, intergovernmental

organisations, civil society, and universities to address the ethical, environmental,

economic, and social implications of the MIAC.

Recommendations for Governments, Intergovernmental
Organisations, and Civil Society

Governments and civil societies around the world should support the UN Secretary
General’s Agenda for Disarmament and the initiative of general and complete
disarmament (GCD).

The United Nations Office for Disarmament Affairs should disseminate a

disarmament education toolkit to university students in the UK and around the world
through the framework of the Agenda for Disarmament.

Recommendations for Universities

University administrations should be transparent about their funding and research
partnerships with military-industrial partners, publishing and disclosing as much
detail as possible about the companies involved, the amount of funding, the role of
the companies in the project, and the broad nature of the research and its potential
military applications.

Require academics to report potential dual-use issues that may emerge from
research proposals submitted to the ethics committee that reviews research
proposals.

Recommendations for Faculty

Academic departments focused on peace studies should implement teachings of
disarmament and economic conversion into peace studies curricula, and STEM
departments should emphasise the macro-ethics of military work as a part of
teachings in scientific ethics.

Concerned academics should form special research groups to investigate and
document the effects of military expenditure and militarism on society in the UK,
including on domestic and social programs, research agendas, the economy and
employment, the climate, and other social, environmental, and economic outcomes.
Research should also be carried out on the comparative effects of militarism between
nations and regions.

Concerned groups of academics should assemble as a national coalition to inform
about the dangers of all weapons systems, ranging from WMD, conventional, and
future weapons technologies, and educate the scientific and policy community about
disarmament and economic conversion.

Concerned academics should create alternative-use planning committees to explore
and design peaceful and sustainable uses for research currently geared towards
military or dual-use purposes.

Concerned academics should raise these issues and present findings from the above
to their trade union and relevant university governance in order to bring critical
awareness and negotiation regarding financial, research and academic partnerships
with the MIC.
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Recommendations for Students

« University students should organise teach-ins to facilitate discussion, debate and
awareness of the MIAC among the wider student body, academics, and civil society.

 University students should submit policy motions to student unions calling for a
banondirect and indirect investments in the MIC, and a ban on research that could
contribute to weapons development.

« University students should employ Demilitarise Education’s (dED) tools and
resources to contribute to the creation of the largest and most extensive database on
university partnerships with the MIC, and the use of the dED Treaty as a framework
forimplementing ethical change.
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