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Abstract:

The situation for scientists in contemporary wars is reviewed. In particular, the possibilities to upheld the so-called  Universality Principle of Science is discussed. This Principle includes the freedom of movement, association, expression and communication for scientists, as well as equitable access to data and research materials, independent of such factors as ethnic origin, religion, citizenship, language, political stance, gender, sex or age. Various international conventions give some protection of these freedoms, but the effects of the conventions on the possibilities to pursue science in war-like situations are, in practice, rather limited. The character of modern warfare (“fourth generation” or “new” wars), with blurred lines between war and politics, soldier and civilian, peace and conflict, battlefield and safety, leads to consequences for science, which are commented on and illustrated with a number of recent examples of breaches of the Universality Principle. In arguing for the adherence to the Principle, it is natural to claim that scientists also should have certain responsibilities. We discuss which responsibilities that should be relevant in war-like situations. The role of scientists in the development of weaponry is discussed and their possibilities to abstain from taking part in such work.  Finally, a number of recommendations are given, in particular as regards the agenda of international and national research organisations. 

Introduction

In 1761 the Danish king sent an expedition to Arabia. Many knew, in those years, that Arabia was the happiest region on Earth and the king wanted to find out of why so that he might improve the conditions in his own poor country, Denmark. The cartographer on board the ship lent by the Danish Navy, a frigate called Grønland, was Carsten Niebuhr. 

The Grønland went into the harbour of Marseille on her way to Arabia to take on supplies of food and water. However, in those years Great Britain was at war with France and British pirates ruled the Mediterranean waters. On the way out of the harbour, several French merchant ships followed the Danish frigate in a convoy, hoping for protection. The weather was calm and sunny, with little wind. At sunset one could see the enemy’s sails on the horizon. 

The following day the good weather continued. At sunrise the pirate ships were closer, and on board Grønland the ship was made ready for battle. Cannons were loaded and put in position. It was the 5th of June, the very day on which astronomers had predicted that the planet Venus was to pass across the solar disk. This happens only twice every century and it offered a golden opportunity to measure the distances within the solar system. Of particular interest was the distance to the Sun, which was still only very crudely understood but which could be measured if observations were made from different viewing angles. So, astronomers were spread across the globe, from northern Lapland to the Cape of Good Hope, to watch the event. Also, on board the Grønland, Carsten Niebuhr set up his telescope. And so, during the initial exchange of fire between the ships, he made his observations. In his diary he complains that the ship was trembling so much that the accuracy of his observations was severely compromised.

What rights and responsibilities can be ascribed to science and scientists in situations of war or war-like conditions? Can they go on doing science as usual? Are principles of scientific freedom--such as freedom of movement to meet other scientists, to exchange information and research materials with colleagues abroad, and to publish--at all possible to argue for under such conditions? If other direct threats are more immediate, such as lethal threats against scientists themselves and their institutions, do scientists and science communities have any special privileges relative to any other citizens in these respects? And do scientists have special responsibilities in such war-like conditions, such as taking part, or refusing to take part, in developing new weapons?

These questions are complicated to deal with for a number of reasons and not the least to discuss in general terms. One is that “war and war-like conditions” can signify very different situations. One such situation may be a low-activity war being fought, for instance, in a distant mountain region with only relatively small effects on science performed at a city university; another may include terrorist attacks in places scattered throughout the city; a third may relate to conditions for science and scientists in an area occupied by a neighbouring state; and a fourth could occur when regular armies fight intensively across the region.

The conditions for the survival and pursuit of science in circumstances such as those described above have been discussed repeatedly by the scientific community. Within the International Council of Science (ICSU), such discussions have often focused on the possibility of invoking, in such situations, the Principle of the Universality of Science: freedom of movement, association, expression and communication for scientists, as well as equitable access to data and research materials, independent of such factors as ethnic origin, religion, citizenship, language, political stance, gender, sex or age. ICSU and its committees have, throughout the years, worked hard to implement this principle in concrete cases and, not the least, defend it for scientists working in war-like situations. But in practice the possibility of enforcing this principle depends on the character of the on-going conflict.

The Universality Principle of ICSU is based on the Universal Declaration of Human Rights
 which includes freedom of movement and residence and to leave and return to the home country; the freedom of opinion and expression and to receive and impart information and ideas through any media and regardless of frontiers; the right to freedom of peaceful assembly and association; the right to share in scientific advancement and its benefits; and the right to the protection of the moral and material interests resulting from any scientific, literary, or artistic productions of which one is the author. When at war or in conflict, several of these rights may not be fully respected. Nevertheless, the Declaration still gives a basis for arguing the universality of the Universality Principle of Science.
The protection by international conventions

How well are scientific rights and scientific institutions protected by international conventions concerning war-fare? The situation for the protection of civilians in time of war is considered in detail in the Fourth Geneva Convention of 1949
. The Convention is now signed by 194 countries, and they are obligated to follow it, even when fighting an enemy who has not signed it, if the latter accepts and applies its provisions. A general principle is that persons who do not take an active part in the hostilities shall, in all circumstances, be treated humanely. With regard to personal mobility, “all protected persons who may desire to leave the territory at the outset of or during a conflict, shall be entitled to do so, unless their departure is contrary to the national interests of the State.” The types of material for which free passage is permitted are quite limited, as is freedom of communication. We note, however, that internees “shall be granted to continue their studies or to take up new subjects.”

The facilities in which scientific research is conducted have some protection under the Geneva conventions as well. “Any destruction by the Occupying Power of real or personal property, belonging individually or collectively to private persons, or to the State, or to other public authorities, or to social or cooperative organizations, is prohibited, except where such destruction is rendered absolutely necessary by military operations.” The first Additional Protocol to the Convention of 1977 prohibits any acts of hostility directed against historic monuments, works of art, or places of worship which constitute the cultural or spiritual heritage of peoples. Also, “in case of doubt whether an object which is normally dedicated to civilian purposes such as…a school, is being used to make an effective contribution to military action” (which would make it open to attacks) “it shall be presumed not to be so used.” “Care shall also be taken in warfare to protect the natural environment against widespread, long-term and severe damage.” Also, the Second Protocol of 1977, relating to non-international armed conflicts, contains similar protections for individuals as well as for installations and cultural heritage.

The Hague Convention for the Protection of Cultural Property in the Event of Armed Conflict
 of 1954 is signed by 116 parties, including Iran, Iraq, Israel, Jordan, Lebanon, and the Syrian Arab Republic, but not United States or United Kingdom. In this convention, cultural property is defined as “movable or immovable property of great importance to the cultural heritage of every people” and “scientific collections and important collections of books and archives” are explicitly included, as well as buildings where such items are stored. The parties undertake preparations to safeguard such property in time of peace against the foreseeable effects of an armed conflict and to “refrain from any act of hostility, directed against such property.” If under occupation they shall “as far as possible support the competent national authorities of the occupied country in safeguarding and preserving its cultural property,” and shall prepare and foster within their military “a spirit of respect for the cultural property of all people” and supplement it with competent specialist personnel to “secure respect for cultural property and to cooperate with the civilian authorities responsible for safeguarding it.” Of particular interest for scientists may be the following: “As far as is consistent with the interests of security, personnel engaged in the protection of cultural property shall, in the interest of such property, be respected and, if they fall in the hands of the opposing Party, shall be allowed to continue to carry out their duties whenever the cultural property for which they are responsible has also fallen in the hands of the opposing Party.” Of significance is also that “the present Convention shall apply in the event of declared war or of any other armed conflict which may arise between two or more of the High Contracting Parties, even if the state of war is not recognized by one or more of them … If one of the Powers in conflict is not a Party of the Convention, the Powers which are Parties should nevertheless be bound by it.”

A related convention is The Unesco World Heritage Convention,
 signed first in Paris in 1972. As of 2006, there were 186 ratifications. This convention pertains to the cultural and natural heritage, where cultural heritage is defined as “monuments or groups of buildings of outstanding value from the point of view of history, art or science” and natural heritage consists of “physical and biological formations or groups of such formations, or geological and physiographical formations and precisely delineated areas which constitute the habitat of threatened species of animals and plants, or natural sites or precisely delineated natural areas, which are of outstanding universal value from … a scientific point of view.” Each State party to this convention recognizes that the duty of ensuring the identification, protection, conservation, presentation and transmission to future generations of the cultural and natural heritage situated on its territory belongs primarily to that State. “It will do all it can to this end, to the outmost of its own resources and, where appropriate, with any international assistance and co-operation, in particular, financial, artistic, scientific and technical, which it may be able to  obtain.” Also, “each State Party to this convention undertakes not to take any deliberate measures which might damage directly or indirectly the cultural and natural heritage … situated on the territory of other States Parties to this Convention.” An intergovernmental committee for protection of the world cultural and natural heritage is set up. The committee shall establish a “List of World Heritage in Danger.” The list may include only such property as is threatened by “serious and specific dangers, such as … the outbreak or the threat of an armed conflict; calamities and cataclysms … The committee shall decide on the action to be taken with regards to … requests [for international assistance], determine where appropriate, the nature and extent of its assistance.” The list of World Heritage in Danger presently contains 32 locations.

In the International Covenant of Economic, Social and Cultural Rights,
 which is a UN treaty based on the Universal Declaration on Human Rights and created in 1966, it is agreed that “The steps to be taken by the States Parties to the present Covenant to achieve the full realization of this right (to take part in cultural life) include those necessary for the conservation, the development and the diffusion of science and culture.” Also “The States Parties … undertake to respect the freedom indispensable for scientific research and creative activity” and “The States Parties … recognize the benefits to be derived from the encouragement and development of international contacts and co-operation in the scientific and cultural fields.” This Covenant entered into force in 1976 and was ratified in July 2007 by 157 states but did not include Malaysia, Pakistan, South Africa, or the United States.

Another and in practice even more relevant international treaty to consider, is the International Covenant on Civil and Political Rights,
 another United Nations treaty based on the Universal Declaration of Human Rights. It was created in 1966 and is now signed by most states, although in some cases (e.g. USA) with a number of reservations and understandings. In this Covenant the following rights are granted to all persons: of movement and freedom to chose residence, and to leave and enter their country, the freedom of thought, conscience and religion, the freedom of expression and of writing, receiving and imparting “information and ideas of all kinds”, and of printing, of “peaceful assembly” and against discrimination of all kinds. Moreover, an instrument to monitor the implementation of the Covenant and when the Covenant is not followed by the states, a Human rights Commission exists to consider and judge the violation. An added Optional Protocol
 gives legal force to the Covenant by allowing the Human Rights Commission to investigate and judge complaints on human-rights violations by individuals in signatory countries. To date, some 100 states have signed this Protocol.  However, China, Egypt, Iraq, Iran, Israel, and US are not among them. States that have not signed the Protocol but have signed the Covenant may still have to face critique in the Commission, which usually meets in Geneva, since regular reports on the implementation of the Covenant have to be presented by each state, and on such occasions, specific violations may be brought forth by a Commission member. This instrument could be considered as one working mode by which violations of the ICSU Principle of the Universality of Science can be addressed.

Unfortunately, despite these various international agreements, the protection of the Principle of Universality of Science in war conditions is not very strong. The Conventions and Covenants are often not adhered to, nor signed by all relevant countries, and are not fully applicable under contemporary war conditions.

Modern wars and science in difficulties

The Geneva Conventions were written with “the classical war” or “second and third generation” war (as classified in an American military doctrine of 1989, W.S. Lind and collaborators
) in mind. In this scheme the second generation war still maintained lines of battle while the development of the blitzkrieg in the Second World War demonstrated the possibility of using speed and surprise to bypass the enemy’s lines and overcome their forces from the rear, a tactics that characterizes the third generation war. The fourth generation war includes warfare’s return to a decentralized form, in a sense regressing to the uncontrolled combat of medieval times. The conflicts are decentralized, extended in time, low-intensity and episodic. Often, one of the major participants is not a state but rather a violent group outside nation states. “Fourth Generation wars are characterized by a blurring of the lines between war and politics, soldier and civilian, peace and conflict, battlefield and safety.”
 Examples include the Kosovo War, the Lebanese Civil War as well as the recent Israel-Lebanon conflict, and the Iraq war. 

Another, but related discourse on the changes in warfare is based on the distinction between “old wars” and “new wars,” based on observations drawn from the post-Cold War Period by Kaldor.
 She argues that globalization has put identity, not territory, at focus, guerrilla and terror tactics are used, and financing of the war-related activities have changed considerably. Distinctions between internal and external wars are difficult to make, as are distinctions between aggression and repression. The question of whether civilians and civil society are suffering more or less in the new wars than in the old ones is disputed
. A major problem in the present context is how to make certain that the rights and responsibilities of scientists are protected in “the fourth generation” or “new” wars. Although the lines between civilians and soldiers are “blurred,” the possibilities of continuing scientific activities during such a war may be greater than in previous wars, in particular if the war is of relatively low intensity. 

In 2006 the UCDP
 data-base on armed conflicts listed more than 30 ongoing active conflicts (i.e., an armed conflict in which there are at least 25 battle-related deaths per year). Of these conflicts, almost all involve one (or several) states versus one or several insurgencies or rebel groups. States involved in such conflicts were Afghanistan and allies, Algeria, Burundi, Chad, Central African Republic, Colombia, Ethiopia, India, Iran, Iraq and allies, Israel, Myanmar (Burma), Nepal, Pakistan, Philippines, Sri Lanka, Sudan, Thailand, Turkey, Uganda and USA. Two conflicts between states were listed: Russia vs. Republic of Chechnya, and Somalia vs. Ethiopia.  

What is the situation for science in these conflicts? On the agenda of the ICSU Committee for Freedom and Responsibility in the conduct of Science (CFRS) is, among other tasks, to consider individual cases of breaches of the Principle of Universality or other related problems of individual scientists. A considerable number of such cases have reached the Committee, and most of them are citizens of the countries listed above. 

In many of these cases freedom of movement is hampered. In the Middle East, Palestinian students, including PhD students, have only quite limited possibilities to go to Israeli universities and even suffer restrictions within Palestine, and most students in Gaza can presently not leave the Gaza strip at all. Scientists in Cuba and the Arab world, as well as those in other countries, experience considerable difficulties in obtaining visas to the US and other countries, even for short-term visits to attend scientific conferences and participate in scientific collaboration. Conferences arranged by some countries appear to omit colleagues from certain countries on political grounds. Freedom of association and communication is limited severely in many of the countries with on-going conflicts. In Russia, several scientists in physics and technology have, in recent years, been convicted of spying and given long prison sentences, because, it is widely believed, having had contact with colleagues and companies abroad and using unclassified research in commercial undertakings. A rather extensive number of scientists in several countries have been punished for taking public stands on controversial issues, or for criticising the government or local political entities. Many of these cases seem to arise because scientists tend to seek and speak the truth, whether the issue is scientific or political. When scientists learn of unjust government behaviour and repression of human rights, they sometimes create or become involved in political movements to promote respect for human rights and social or governmental change. In associating with others who share their views, they can make themselves vulnerable to false accusations of associating with terrorists or plotting with others to violently overthrow the regime. A number of these cases have been lethal, e.g. in Iraq and recently in Chad. In several other cases, such critical scientists were imprisoned on unclear legal grounds, and in numerous other cases such scientists are forced to leave their scientific positions or undertakings on political grounds.

It is not uncommon for authorities to limit the activities of universities. Direct violence by police and armed forces and by opposition forces against lawful meetings or other activities at universities are also often reported. Recent reports about such interventions have come from Egypt, Ethiopia and Eritrea, Iran and Russia. Such measures are generally attributed to security concerns. In countries in conflict the universities and other schools are often among the first to suffer. During the last decade a number of universities were closed or reorganized for what appears to be purely political reasons. In certain countries, export or import restrictions make transfer of research materials impossible, or extremely cumbersome. 

These examples are very worrying in themselves. They often have a mixed character, in the sense that those suffering from oppression may be leading scientists but also be active politically, and punished perhaps mainly for exercising their ordinary human rights. In some cases, one may suspect that the scientific background and stature of those involved may worsen their situation. In other cases it may give them a measure of protection. Scientists and students, like everyone else, have the right to freely express their ideas and opinions, be it in writing, by speaking, or through other means of communication. In a number of countries, when individuals criticize government policies—be they about environmental, health, educational, or scientific practices—they risk severe repercussions. Often, broad state security laws are put in place when governments are involved in conflicts, whether international or internal. More worrying is that the cases mentioned above most probably reflect only the tip of the iceberg. We have reason to believe that less publicly visible cases, where lesser-known public figures are the focus or where student demonstrations are suppressed, are quite common but they do not attract the attention of the media and fail to reach human rights organizations. Also, science may be seriously hampered or even ended by more refined means, where the breaches of universality are much less conspicuous. Finally, in a war-like situation, there may be general tolerance or common understanding among the population and even within the scientific community that priorities, such as rationing commodities and other economic restrictions may have negative repercussions on schools, universities, or research institutions.

Science and weapons development

When a state is threatened by an armed conflict, individuals in various sectors of society are often mobilised, on a more or less voluntary basis, to strengthen defence. In development of weaponry, including advanced weapons, people with a background in natural sciences, mathematics and technology are recruited. This occurs all over the world, and not only in situations involving open armed conflicts. The pressure on the civilian scientist to undertake weapons work generally increases in such situations. We will not discuss here the general question of whether it is ethically acceptable for a scientist to engage in the development of biological or chemical weapons, nuclear weapons, cluster bombs, etc.
 However, we do wish to comment on the question of whether, and to what extent, there is pressure or force exerted on the individual scientist to become involved and shift towards such military activities in modern conflict situations, against the will of the scientist. We shall also discuss to what extent such pressures can be resisted or reduced by scientists or the scientific community as a whole. 

The attitudes and roles of scientists in weapons development in war-like situations has been discussed in relation to historical evidence, concerning the roles played by leading scientists in the development of nuclear weapons and other weapons of mass destruction--chemical and biological weapons. An interesting summary written by Miller
 argues that Fritz Haber, the pioneer in the development of chemical weapons in the First World War, as well as the leading nuclear physicists developing nuclear weapons in both the US and the USSR (and even Werner Heisenberg in the case of Germany) were driven by patriotism and a conviction that what they did was necessary. A quote from Andrei Sakharov illustrates this. At the age of 27, Sakharov joined the Soviet nuclear weapon project, led by Igor Kurchatov and senior colleagues such as Igor Tamm and Yakov Zeldovich: "In 1948, no one asked whether I wanted to take part in such work. I had no real choice in the matter, but the concentration, total absorption, and energy that I brought to the task were my own. Now that some many years have passed, I would like to explain my dedication - not least to myself. One reason for it (though not the main one) was the opportunity to do “superb physics” (Fermi's comment on the [American] atomic bomb program). But I feel confident in saying that infatuation with a spectacular new physics was not my primary motivation; I could easily have found another problem in theoretical physics to keep me amused - as Fermi did, if you will pardon this immodest comparison. What was most important for me at the time, and also, I believe for Tamm and the other members of the group, was the conviction that our work was essential. --- I understood, of course, the terrifying, inhuman nature of the weapons we were building. But the recent war had also been an exercise in barbarity; and although I hadn't fought in that conflict, I regarded myself as a soldier in this new scientific war (Kurchatov himself said we were “soldiers”, and this was no idle remark). We were possessed by a true war psychology, which became still more overpowering after our transfer to the Installation ” [the secret weapons laboratory at Arzamas-16]. 

The context of Sakharov’s work was the “recent war in which 20 million Soviet citizens had been killed, and the strong feeling that the fruits of victory over Nazi Germany would be short-lived if the US maintained a monopoly on nuclear weapons.” Sakharov and his colleagues were thus “possessed by a true war psychology.” M. M. Miller, however, argues that even without as strong a commitment as that described by Sakharov, weapons were developed by enthusiastic scientists: “ … in the US from the end of World War II until the Soviet Union tested an atomic bomb in August 1949, there was little of this [“war psychology”].  Nuclear weapons development at Los Alamos continued apace, but the consensus view was that the US had a long lead over the Soviet Union in the nuclear domain. In this atmosphere, the opportunity to improve the Nagasaki bomb design had a strong appeal. One of the pioneers in this work was Theodore Taylor: “I continue to insist that, although a concern for national well-being may have been what drew most scientists and engineers into the world's nuclear weapon programs, the work has remained fascinating for any who have been creatively inclined. I'm also convinced that the fascination persists in any environment in which pushing the physical limits for nuclear weaponry is encouraged... As a graduate student at Berkeley I had even been strongly involved in student activism against the bomb. But within weeks after getting to Los Alamos [in 1949], I was thoroughly hooked on the fascinations for nuclear explosives. That addiction persists through the present, and I can only deal with it by abstinence.”

It seems realistic to assume that strong disincentives would be needed to prevent gifted scientists from joining weapons programs as long as they are offered good working conditions, interesting scientific problems and technological challenges, and appreciation by colleagues and leaders. In particular, this is the case if no other options to continue to do science are offered. Indeed, it is not clear whether it would be at all realistic to persuade scientists not to take part in weapons development in situations where there is also a consensus among the population that the nation is under threat, this being true or not. On the other hand, the factual background plays a role in the attitude of the scientists. At least some scientists, including Einstein, took a stand against nuclear weapons in US when it became clear that they would be used against Japan to end the war. And Kanatjan Alibekov, who was responsible for developing biological weapons for the Soviet Union and who, like Sakharov, said patriotic ethical arguments were behind his engagement in the project. He defected in 1992 to the US, and claims that he did so partly as a result of learning that the US had no biological-weapons program, contrary to what he had been told earlier.
 

A special case is when scientists are asked or forced to contribute to the development of weapons that are forbidden, according to international conventions, such as biological or chemical weapons
. It is most important that young scientists are given clear information about commitments for their countries to adhere to these conventions. Similarly, an internationally based code of conduct for scientists taking part in research on protection against biological and chemical weapons, should be established
 in order to support scientists that suspect that the results of their nominally defensive activities are sooner aimed for developing offensive weapons, and, if possible, prevent individual scientists to misuse their expert knowledge
. 

Is it reasonable to expect scientists in fields relevant to military applications to refuse to engage in developing weapons in war-like situations? And if they resist, at what price? One may certainly find examples of established scientists in relevant fields who, in spite of threatening or ongoing war, have still succeeded in avoiding such undertakings. In general, it is probably easier for well-established professors to say no. For young scientists, there may remain nothing but a choice between a safe and interesting research position at a military “installation” or ordinary military service at the frontiers. Senior scientists may also feel compelled to accept offers from the military or weapons industry, not to support their own interests, but to help young scientists on their career paths. 

Also, under less pressing conditions, the choice for young scientists may be restricted. Even at well-established Western universities the involvement by military or weapons-industry interests is considerable. E.g., a recent study by Langley, Parkinson & Webber (2008)
 suggests that among 43 UK universities studied, at least 42 receive military funding of, on the average, about £2 million per year per university. The income of military origin for a major university like Cambridge University corresponds to more than 10% of the income of the total contracts from industry. In practice this implies that hundreds of scientists at British universities have no other choice in continuing a scientific career but to work on military projects. There are strong reasons to believe that the situation is similar in many other countries. 

It should finally be noted that scientists engaged in weapons development in industry, and sometimes also within the public sector, are not seldom promoted to managing levels where they may become responsible for decisions about arms export, also to various parties in 4th generation wars. The question is now to which extent they, as scientists, may or should bring their ethics with them when promoted. A reasonable argument could be that persons who pride themselves of an identity as a scientist should be expected to follow explicit or implicit codes of conduct, generally accepted in the scientific world. A person who is tempted or forced by commercial or security interests to give up such principles, should also lose credibility and integrity as a scientist.  

Recommendations

Given the background above, what can be done by the scientific community and organizations such as ICSU to help promote scientific freedom, as expressed in the Principle of Universality of Science, in contemporary armed conflicts? 

1. To promote and follow up on adherence to the International Conventions listed above is an important task. This long-term undertaking requires persistence, but should be seen in a broader context, as part of a general effort to defend Human Rights. As part of this work, efforts should be made to encourage those countries that have not yet signed the various Conventions to do so. These countries include US and UK for the Hague Convention for the Protection of Cultural Property, US for the Covenant of Economic, Social and Cultural Rights, and several countries including China, Egypt, Iraq, Iran, Israel and US for the Optional Protocol of the International Covenant on Civil and Political Rights. Through the Protocol, legal force is added to the Covenant by allowing the UN Human Rights Commission to investigate and judge complaints about human-rights violations committed by individuals from signatory countries. States that have not signed this Protocol may still have to face criticism in the Commission, which usually meets in Geneva, since regular reports on the implementation of the Covenant have to be presented by each state. On such occasions, specific violations may be raised by the Commission members. This instrument could be used with regard to violations of the Universality Principle for ICSU.

2. A different, or complementary, way of working could be to try to create the position of a Special Rapporteur at the United Nations under its Human Rights Council. Presently, there are close to 30 Rapporteurs who specialize in different areas, such as “on the sale of children, child prostitution and child pornography,” “on the right of education,” “on the promotion and protection of the right to freedom of opinion and expression,” “on the independence of judges and lawyers,” “on the situation of human rights in the Palestinian Authority,” which has been occupied since 1967, “on human right defenders,” etc. If the UN were to have an active Rapporteur “on breaches of the Universality Principle of science” (or, e.g., “Freedom and Responsibility of Science”) this officer could play an important role, as well as make cases of violations known. A natural way to try to further such a development would be to approach several governments and ask them to raise the issue in the UN. A coordinated effort within the scientific community could be rewarding in this respect. An argument against advocating for a special Rapporteur for the rights of scientists could be that scientists form a relatively small group. Inclusion of university students or other groups of intellectuals might be recommendable. An alternative could be to strengthen the collaboration between different NGOs presently monitoring and reporting on breaches of Universality, as well as other threats against academia. 

3. The situation of scientists whose human rights are violated or who are exposed to breaches of the Principle of Universality is presently continuously monitored by a number of groups and organisations, at several national academies of science (in particular the US Academies
), by the Committee on Academic Freedom of the Middle East Studies Association,
 Amnesty International,
 ICSU CFRS,
 and various networks.
 It is also discussed within Pugwash.
 This work is important and must continue. If possible it should be strengthened. Presently, these activities only provide support and visibility to a limited number of cases. Too little is known in general about how war-conditions affect science and higher education today. A more directed study is needed, particularly if the situation of science and scientists in contemporary conflicts is to be a focus as background for further and broader actions, it is necessary to more systematically explore what actually happens to scientists and research in such situations.

4. A particular effort to systematically monitor and report on the situation of universities as intellectually free organisations, in countries in conflicts or where human rights are suppressed for other reasons, should be made. The value of a monitoring activity lies in the reaction to violations by international networks of scientists that help support science and teaching under difficult circumstances. In fact, the value of such an initiative goes beyond the interests of science and academia. Political intrusion into academic affairs may serve as an early warning sign that human rights are violated and political oppression is occurring more widely in a particular region, or even that military interventions are being prepared. On the European level, an Observatory of Fundamental University Values and Rights, based on a Magna Charta Universitaum, has been signed by a number of European universities.
 A global initiative of this character should be considered. ICSU could act as a catalyst or possibly take on a leading role. That said, the International Association of Universities
 could be a more appropriate responsible organization.

5. Principles of openness regarding research funding are particularly important to maintain a free and open research and teaching agenda. Generally, every young scientist must have the possibility to fully understand how her/his work, as well as that of her/his close colleagues, is financially supported. Moreover, students should have clear information about the objectives and the funding of their universities. In the case of state universities, the tax payers should have full insight into the funding situation. There is a concern, in the case of funding by the military, that the research agenda may become biased towards security issues and, in particular, those which focus on the development and use of high-technology weapons, rather than alternative non-military research. Principles of openness regarding funding and external commitments are important to formulate and maintain as part of the global initiative recommended in the previous paragraph. 

6. The interesting question of whether, and how, one should persuade scientists not to engage in weapons development, at least not in development of “Weapons of Mass Destruction” (WMD), needs further discussion. The fundamental question of whether the possession and possible use of such weapons is at all legitimate under any conditions should be addressed. Another issue is what sticks and carrots should be used to discourage weapons research, e.g., should scientists working on WMD in countries that have not signed international agreements that restrain development
 of these weapons have to face restrictions on travel abroad, to publish papers, etc? In other words, should the Universality Principle of Science be breached in such cases?
 If so, on what evidence? Should collective restrictions, e.g. based on nationality, ever be tolerated?

7. An international Ombudsman, e.g. connected to the UN system or possibly to an NGO like Pugwash, should be established, to advise and in other ways serve sceintists who feel or suspect that they are forced into illegal activities with respect to international conventions against WMD. The individual cases should be handled with adequate discretion, while general public statements made and other actions taken when convetions are breached. 

8. The complexity of issues related to weapons development, security and the role of scientists, must be appreciated and the scientific community must be guided by true knowlege and careful studies to standpoints and actions.
 These studies involve an interdisciplinary approach with, not the least, social sciences. True enough, final conclusions will be value based, but better knowledge about these issues is urgently needed, and that can certainly not be limited to only technical aspects. Therefore, the community must take interest in and strongly support such studies. 

9. It may be true, as is sometimes suggested,
 that the vast majority of working scientists are quite happy to leave the discussion of societal and ethical issues to a small minority of scientists. If this is presently true, the more important it is to discuss the ethical implications of work on WMD and other so-called dual use issues. (The risks of mis-use of scientific findings have to outweigh their use for the good of society.) Such broad discussions should be initiated at universities, laboratories and professional societies.
10. An international fund or funding agency to support scientists who have decided to leave or refuse military engagements should be created. Time limited research grants should be provided, (based on the quality of research proposals and subject to peer review), to facilitate transfer to civil research activities. 

11. An international prize of considerable size and prestige should be established and awarded to individual scientists who actively promote the Universality Principle of Science by taking stands, in their daily lives, against suppression of the principle. This should not be seen as a reward primarily from scientific colleagues anxious to keep their rights or privileges. More importantly, the state of the world is such that scientific talent must be used for constructive contributions. Making this possible is an urgent task for everyone.

Closing

The Danish author, Thorkild Hansen, who has written about the Danish expedition to Arabia (with Carsten Niebuhr as cartographer) and the observation of the Venus passage that occurred aboard a ship in the midst of preparations for a battle, which I referred to in my introduction, says.
 “While the ships are made ready for the battle the astronomer starts his observations, what a moving scene! It is also comforting that in a world where much more heavy weapons are now made ready to deliver their deadly arguments (this was written during the cold war in the early sixties) some people dare to look in quite different directions. Maybe that is why we can still keep humanity alive.”

Carsten Niebuhr was not an irresponsible person. In fact, when the leader and several other members of the expedition subsequently died from dysentery and malaria, he took up the leadership of the expedition and brought it to an Arabia, that they found to be far from happy, and then back to Copenhagen, together with a great amount of scientific findings and specimens.
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