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Abstract:  The nature of universities is changing, with increasing pressures towards the commercialisation of both education and teaching.  At the same time, in the UK and the USA in particular, military spending is increasing and military work can provide both relatively plentiful funding and interesting and challenging problems.  However, military work raises questions of academic freedom, diverts resources from other important areas, such as global warming, and can distort the balance between research in the arts and humanities and in science, engineering and technology.  Military research on the development of increasingly sophisticated weapons also supports and perpetuates existing power imbalances between different nations and diverts attention from more holistic approaches to understanding and removing sources of armed conflict, including peace building and global sustainable development.  It also raises a number of ethical questions, as well as questions of the role of research and the associated values.  This brief paper will discuss these issues. 
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1.  Introduction

The term military research will be used in this paper rather than the somewhat euphemistic term defence research.  The length of this paper does not permit a lengthy discussion of terminology, so it will be noted that the term military research will be used to refer to both research with military applications and research with military funding, with the exception of the small body of military funded research looking at peace building.  However,      distinctions should be made between the development of offensive and defensive weapons, purely military research and dual purpose research which has both military and civilian applications.  In addition, apparently purely civilian research may have potential military applications.  Although it is not always possible to foresee all potential applications, researchers should take responsibility for considering the likelihood of military applications of their research.    

The focus of this paper will be the UK situation for two reasons:  the presence of Trident and the fact that is the one I have greatest knowledge of.  However, many of the comments are relevant to universities in other countries as well.  There is increasing pressure on universities (in the UK) away from education and research as public goods to the commercialisation of research and the commodification of education.  Education is ceasing to be a right and students are becoming paying customers.  However, the staff: student ratio has increased from 1:9 in the mid-1970s to nearly 1:21 in 2003-4 and is expected to increase to 1:23 by 2010 (AUT, undated, 2002).  This has resulted in increasing  pressure on academics, which when added to increasing pressures to publish, fuelled by the Research Assessment Exercise (http://www.rae.ac.uk/) and bring in research may become unbearable.  Principals and vice chancellors are increasingly trying to run universities as businesses and high rates of casualised employment continue with many universities trying to evade their responsibilities under the Fixed Term Work Directive (http://www.opsi.gov.uk/si/si2002/20022034.htm).  Private organisations, such as INTO and Kaplan, are trying to take over university teaching, particularly in the area of language provision.  The official ideology of the university is changing, leading to pressures to move to the entrepreneurial university, which uses the knowledge it generates to produce economic and social value (Etzkowitz, H.).  Increasing numbers of researchers and universities are actively seeking industrial applications of their research and setting up companies.  However, this view of the university’s role is also being challenged, including by activists in the University and College Union (UCU). 

Since the 1990s universities in the USA, UK and some other European countries have operated in a commercialised and sometimes privatised environment and scientific and engineering university expertise has become a very valuable resource.   For instance, in the USA the number of universities with technology transfer offices increased from 25 in 1980 to 200 in1990, the percentage of university R&D supported by industry rose from 2.6% in 1970 to 6.9% in 1990 and in the two years from 1991 to 1993 gross royalties from 1001 universities licences nearly doubled (Bozeman, 2000).  Case studies of government laboratories and universities have found the main difference to be the value added by students (Bozeman et al, 1999).  Industrial participants in research centres with universities found the greatest benefit the ability to hire students and graduates, with the greatest benefits to the firms located on university campuses (Bozeman, 2000).  However, the changing context with the loss of free access to education and the increasing importance of market values will reduce the educational choices and opportunities available to most students.  This may have the effect of reducing the value of these students to industry.

It is important to be aware of the context and increasing pressure on researchers when considering the role of military research.  In particular, military work frequently has high levels of funding, which are not often available elsewhere and interesting and challenging problems.  This can make participation in it very tempting.  

2.  A Brief Overview of the Current State of University Military Work in the UK and its Consequences  

Science, engineering and technology, particularly aviation, medicine and radio, benefited from the First World War and chemicals and other science based industries benefited from government’s wartime support.  The Second World War led to close collaboration between scientists, engineers, technologist and the military, with technological improvements in weaponry a continuing concern of most of the industrialised countries (Langley, 2006).  Up to 40% of research and development effort worldwide focused on military technology in the worst period of the cold war arms race (MacKenzie and Wajcman, 1999).  

The continuing development of weapon systems has led to the deep involvement of the military-industrial complex with modern science (Langley, 2006).  Scientists and universities that provide technical and scientific expertise and trained personnel to the military have obtained a variety of resources.  The so-called revolution in military affairs from the time of the First Gulf War has focused on technical fixes and the need to keep casualties to a minimum, at least on one’s own side.  This approach depends on scientists and engineers and their ability to provide the ‘best’ solutions.  In the UK this has resulted in the setting up of a range of new partnerships since 2001 in addition to existing research and teaching initiatives involving universities, government departments and the military and aerospace industries.    
The UK is unfortunately one of the world’s largest military spenders, with the world’s third largest military expenditure, behind the USA and Japan, in 2002.  Its military expenditure has increased in real terms from £24.3 million in 1997/8 to £29.2 million in 2003/4 (Anon, undated).  This military expenditure is supported by research, some of which takes place  in universities, mainly in science and engineering departments.  After cuts between1983 and 1999, science budgets have been increased in 1999, 2003 and subsequent years (Langley, 2005). 

Research and development (R&D) spending by the Ministry of Defence (MoD) is currently about 30% of the total publicly funded R&D.  The targeted expenditure in 2004/5 was £2.6 million (OST, 2003).  The Medical, Engineering and Physical Sciences, and the Particle Physics and Astronomy Research Councils have a Joint Grant Scheme (JGS) together with the MoD for research with ‘defence relevance’.  The areas covered include materials, DNA pathogen sequencing, smart materials and nanotechnology.  The JGS strongly encourages the open publication of results (Langley, 2005).  However, it is unlikely to be easy to determine whether or not this generally happens in practice, since it will be difficult to obtain information on the areas in which publication is not occurring.              

The twentieth century has seen a significant expansion of military work in universities, with the setting up of three new types of partnerships to support collaborative work between universities and the MoD.  Just prior to this, in the period 1994-2001 46 UK engineering departments were closed (Langley, 2005).  In combination with the increase in military funding, this has had the effect of reducing the choice available to students, restricting the opportunities for students to study engineering in departments which do not have military links and where there is an ethos which does not, whether tacitly or actively accept and support military work.  There is also evidence that, though concern about military links is increasing amongst young people generally, women are even more concerned than men about ethical implications.  The involvement of engineering in military work in combination with its perceived (as well as often actual) lack of sustainability may act to discourage women from studying it.  In addition, the closure of science and engineering departments, as well as the increasing level of funding from industry and the MoD have reduced the availability of unbiased advice, whether to government (Langley, 2005) or other bodies.    

Another important and negative consequence of the closure of science and engineering departments and the increasing military funding of research is the development of an ethos that the development of increasingly high tech weapons, rather than peace building, trying to understand and resolve their root causes and promoting sustainable development, is the way to solve complex conflicts. This tendency is unfortunately compatible with the perspective of the governments of the more powerful nations, which are more interested in developing their spheres of interests and national power than conflict resolution.  The focus on military solutions is reduces the availability of other types of expertise and therefore the likelihood of finding non-military solutions.

Three main types of military research partnerships established since 2000 involve 29 universities and are as follows (Langley, 2005):

· The Defence and Aerospace Research Partnerships:  They are industry led university partnerships, funded by the Engineering and Physical Research Council, Department of Trade and Industry (DTI), MoD and industry.  12 partnerships had been set up to bid for funding by 2002, with six active and a further two under discussion.  They involved 17 universities in 2004, with several universities, such as Imperial College and Southampton, having multiple partnerships.  British Aerospace Systems is active in most of them.  Subjects covered included rotocroft aerodynamics, advanced metallic airframes and data and sensory fusion.  The total value in 2002/3 was £18 million.         

· Towers of Excellence:  They were launched at the Farnborough Air Show in July 2002 and involve collaboration between researchers in the research establishments of the former Defence Evaluation Research Agency (DERA), universities and military firms.  The six priority areas include guided weapons, radar and commercially available software for human-machine interfaces.  In 2004 there were four Towers on guided weapons, underwater sensors, radar and synthetic environments, involving nine universities, with Imperial College and Cranfield participating in three of them.  A further 21 Towers could be created in the future.  The structure of the Towers poses problems for technology transfer into civilian areas.         

· Defence Technology Centres:  They are intended to make a major contribution to developing advanced technologies for ‘meeting the MoD’s science and technology priorities’ (quoted in Langley, 2005).  Each Centre will receive MoD funding of up to £5 million per annum for three to five years and the consortium is expected to cover up to 50% of the funding.  The first three Centres involve 18 universities.  

There are also collaborations between military companies and universities.  They include the  University Technology Centres set up by Rolls Royce and Boeing’s £15 million Advanced Manufacturing Research Centre at Sheffield, as well as initiatives at Cambridge and Cranfield.  There 20 University Technology Centres at 15 universities (Langley, 2006).      

3.  Military Research, Armed Conflict, Death and Destruction

Although the importance of arms races is now considerably less than during the Cold War period, spending on peace research and social programmes remains very small compared with military expenditures.  The arms industry also continues to ‘flourish’, including from sales to regimes with very unsavoury human rights records.  This makes it seem that many societies are geared towards war rather than peace.  The unrestricted production and trade in arms, estimated as $3 trillion (in 1990 dollars) from 1945 onwards have contributed to extending conflicts.  Arms control agreements have had little effect on the build-up of arms and the development of new weapons systems.  Only a relatively small fraction of the existing stockpiles of nuclear weapons would be required to annihilate all life on earth.  

An important aspect of non-military defence is the identification and attempted resolution of potential sources of conflict and tension, including environmental and economic issues.  In particular, access to and control over scare resources, such as oil, coal, uranium and water, are likely to become increasingly significant (Hersh, 2006a).  While it is the richest countries which are the biggest spenders on armaments in absolute terms, the costs to the poorer countries in terms of reducing poverty and promoting sustainable development are significantly greater.  For instance, in 1994 South Asia received an average of six dollars per person in economic aid and spent ten dollars per capita on the military, whereas Africa (other than Egypt received) 31 dollars per head, of which they spent about 55% on the military (Sivard, 1996).  

Military expenditure also has significant costs due to the diversion of resources from real social and environmental problems.  For instance, assigning a quarter of the military expenditure freed up by the end of the cold war to social programmes could have achieved most of the ‘Health for All by the Year 2000’ goals.  Three days military spending could provide an action plan over five years to save the world’s tropical forests and a multiple launcher rocket loaded with ballistic missiles could provide a year’s basic rural water and sanitation services for two million people in developing countries (Sivard, 1996; Saferworld, 1990).           

Nuclear weapons are often promoted as having kept the peace since 1945.  However, the statistics tell a very different story.  Statistics on the number of armed conflicts vary slightly according to the definition used.  However, there is general agreement that the majority of conflicts are now internal to one state rather than between independent states.  There have been an estimated 50-51 million deaths for the period 1945-2000 due to war or conflict, including non-combatant deaths due directly to war or conflict (Leitenberg, 2001).  Deaths due to national political decisions, including genocide, starvation and deaths in prison conflicts, add another thirty to fifty million deaths to this figure.    Examining these figures gives little evidence that weapons research has made any meaningful contribution to either preventing armed conflict and war or reducing the numbers of deaths that have occurred.   

The countries with the greatest expenditure on weapons and military research do not have enemies who are in a position to attack and/or invade them.  The decision to replace Trident has been made at a time when the UK is safer from large scale military attack than at any time previously (Anon, 2007).  Trident is largely considered by current and previous UK defence secretaries to be an insurance against future nuclear threats (CND, 2006), rather than as a defence against a current enemy.  The UK government 1998 Strategic Defence Review concluded that 'there is no today no military threat to the United Kingdom or Western Europe.  Nor do we foresee the re-emergence of such a threat' (MOD, 1998).  The Defence Select Committee's inquiry into Trident replacement agreed with this and concluded that the main security threat to the UK was from international terrorism [the threat of which the author believes to be exaggerated, Hersh (2006b)] and that nuclear weapons were not able to counter this threat (House Commons, 2006).  The Weapons of Mass Destruction Commission (2006)  suggested that the best way to reduce the threat of terrorism was 'foreign policies that do not lead groups of people to turn to terrorism out of a sense of despair or humiliation'.  

However, the focus on military solutions to conflict, supported by continuing military research on high tech weapons diverts resources and skilled personnel from other approaches, thereby reducing their chances of success.  In addition to the extortionate costs of setup (about £20 billion) and operation (almost £2 billion) and the fact that the replacement of Trident could seriously damage arms control, it is also diverting scientists, engineers, amongst others, away from working on countering global climate change, peace building or other positive approaches to preventing and solving armed conflicts (Anon, 2007).  This is yet another way in which Trident will contribute to making the world a more dangerous rather than a safer place.   

4.  Discussion:  Military Research and Ethical Issues, Values and Academic Freedom

Military research raises ethical questions for both individuals and society as a whole.  The discussion in the previous sections has shown that, whatever the situation in the past, the current state of weapons development is such that any further research and development is going to reduce rather than increase security.  This is particularly the case for the industrialised nations, such as the USA, UK and Japan, which have the largest military expenditures (Langely, 2005) and also no enemies in a position to invade them.  Thus, the argument that military research is required for national security is now no longer valid, regardless of its validity in the past.     

Since (in the UK), despite increasing funding by industry and other private bodies, a considerable proportion of research continues to be publicly funded,  It should therefore  be considered to be a public or social good.  This has a number of implications and, in particular, that the results of this research should be publicly and easily available in a a form which is accessible to and usable by all researchers and other interested people, including disabled people, and preferably free if charge.  In addition the treatment of research as a social good leads to a responsibility for accountability to society for the nature of research outputs, while maintaining academic freedom and an ethical research process.  Social accountability for research outputs requires the research community to find an appropriate balance between research aimed at solving obvious social or environmental problems, such as global climate change, and research to advance knowledge or which is intrinsically interesting.  However, it should be noted, that the development of new knowledge is in itself of value to society and may have currently unforeseen socially useful applications.      

Military involvement in universities challenges both accountability and academic freedom for a number of reasons.  It tends to be shrouded in secrecy, making it difficult to obtain details of the full range of military research that is taking place, the amount of funding and the universities involved.  This type of secrecy clearly puts barriers in the way of accountability.  Military research directly removes resources and researchers from working on non-military problems, which may be more important to society, such as global warming.  The focus tends to be on solving particular problems of interest to the military rather than the advancement of knowledge or “curiosity led” research (Langley, 2005).  Therefore, it impedes the development of new knowledge, which is both of value in itself and could prove or great value in solving important social, developmental and environmental problems.     

Although some military technology has a defensive role, its main aim is destructive and it is the only technology whose main aim is to kill people and/or destroy social infrastructures.  As well as raising ethical issues, this is a tragic waste of human creativity and ingenuity, particularly when there are a number of problems urgently requiring solution and the attention of creative researchers.  There is also evidence, for instance through a slide show produced by Architects and Engineers for Social Responsibility that workers prefer non-military areas of work.    

Military research raises a number of issues relating to academic freedom.  First the issue of whether restricting military research would restrict academic freedom will be considered.  Due to length constraints, the term academic freedom will be assumed to be understood and therefore not defined here.  Academic freedom is based on an implicit assumption of ethical research behaviour.  Some aspects of ethical research behaviour, such as not falsifying data, referencing and acknowledging the work of other researchers are generally recognised.  However, there is less consensus on the relationship between ethical research behaviour and the likely consequences of the work.  However, I will suggest that, preventing  engagement in research the consequences of which could generally be considered to be unethical does not violate academic freedom, due to the relationship between academic freedom and responsible researcher behaviour.  Therefore, if military research in general or particular types of military research are considered to be unethical, a ban on these types of research would not be counter to academic freedom.  

Academic freedom has practical as well as theoretical implications.  The theoretical ability to carry out research in a particular area has little value if, in practice, research in this area is prevented by lack of access to funding or problems in publishing the results for reasons other than the quality of the research.  As discussed in Section , about  30% of UK R&D and is devoted to military work.  This has a number of significant impacts on the types of research that are carried out and the culture and context in which research takes place.  At the simplest level, the high level of funding for military research removes resources from other areas of work, including those with important social or environmental impacts, such as global climate change and the development of assistive technology to overcome the existing barriers experienced by disabled people.  It distorts the research climate in both science, engineering and technology, and arts and humanities by channelling researchers in science, engineering and technology into military work and reducing the amount of funding available for research in the arts and humanities.  The official funding and status given to science, engineering and technology researchers in military work may contribute to marginalising researchers in other areas, including those doing non-military interdisciplinary work.

Change often takes place at the boundaries (Hersh et al, 2004).  However, military work contributes to and reinforces the many pressures which are crowding out research at the boundaries.  This makes it more difficult to challenge mainstream paradigms and may have the effect of preventing much innovative and creative research from taking place to the detriment of society as a whole.  The increasing involvement of the industrial-military complex in university research and the commodification and commercialisation of research and teaching challenge academic freedom by reducing the space available for critical enquiry which challenges existing paradigms, whether within disciplines or relating to the economic, political and social organisation of society.                      

There is an important link between education and research.  Training and education of students has a number of different facets, including imparting values.  An interesting recent paper (Abdullah et al, 2005) reports on student research carried out in the area of military nursing.  Most of this research seems to be of high quality and the students are clearly obtaining valuable training in carrying out research.  Some of the subjects mentioned are of specific interest to the military, whereas others are equally relevant to civilian nursing and there is no particular reason why they should form part of military nursing.  However, student participation in military research raises issues of the values they are receiving. 

The potential spin-offs of military research are often mentioned.  However, difficulties are likely to be encountered in making available useful technology to the non-military world and military-university partnerships often do not have the resources for commercial development and implementation of their results (Langley, 2005).  Even more important is the fact that military research is a very indirect and cumbersome way to obtain the desired civilian spin-off products.  Although literal thinking has an important role in problem solving, it is rarely based on solving a totally unrelated problem in the hope that it will lead to the desired outcomes.  Approaches based on consideration of the specific problem of interest will in general give faster and more satisfactory results.  Thus, for instance, the development of more accurate precision targeting systems for depleted uranium weapons seems unlikely to result in a vaccine for the AIDS virus, a cure for the common cold or a bicycle wheel that cannot be punctured.  The fact that military work often leads to solutions, including some with non-military applications, is largely due to its plentiful supply of finance, other resources and personnel.  Purely civilian research which was equally well resourced is likely to lead to even better solutions in the civilian areas of interest, as they would be the main focus of the work rather than an unexpected side benefit.  

Consider the hypothetical and rather unlikely case of a useful civilian product which could only be developed as a spin-off as military research.  If the military research involved the development of even more lethal weapons of mass destruction then, regardless of the benefits of the civilian by-product, it would not be justified.  In general the ethical issues to be considered are whether and in what circumstances the importance of any resulting civilian spin-offs can justify a particular type of military research.           

Researchers, particularly scientists and engineers, concerned about or opposed to military work need to decide how best to oppose it.  The most consistent position may be total non-involvement (a personal boycott) supported by campaigning, though other committed people have chosen to try to reform the system from the inside.  If significant numbers of engineers and scientists in particular decided not to participate in military research, whether in universities, military firms or organisations set up by the MoD, then carrying out military work would no longer be possible.  Unfortunately, this is unlikely to occur in the short term, but could be feasible in the lightly longer term and would require all concerned engineers and scientists, as well as other researchers, to work together in appropriate organisations to develop and implement a strategy for convincing their colleagues.  The other possibility of trying to reform the system from the inside in practice is made difficult by the fact that the long term aim is not just reform, but changing the core ‘business’ of the MoD.  However, smaller gains such as ceasing work on certain types of weapons or establishing standards of human rights for the regimes it supplies weapons to would still be valuable.  

5.  Conclusions

This paper has discussed some of the ethical and other issues raised by military research.  It has raised a number of questions, which will require further investigation.  However, the following preliminary conclusions can be made:

· Military research on offensive weapons is considerably more likely to contribute to reducing than increasing security.

· By diverting resources from other areas, military research both distorts the research climate and balance between different subjects and reduces the resources available for creative holistic approaches to conflict resolution.

· Banning military research is not counter to academic freedom, but such a ban would be difficult to achieve in the short term. 

· The resources associated with military research and the associated research climate may be impeding genuinely creative and innovative research, which often takes place at the boundaries.  

· Useful civilian spin-offs from military research is totally unfounded as a basis for justifying military research.  
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