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I.

Since the beginning of the nuclear age various ideas have been put forward on how to provide an institutional framework for peaceful nuclear activities, most notably power generation, which would minimize the risk that acquired nuclear knowledge, technology and assets would be misused to make nuclear weapons. The 1946 Acheson-Lilienthal report on international control of atomic energy concluded that as the ability to produce special nuclear material was a critical step toward weapons, “a system of inspection super-imposed on an otherwise uncontrolled exploitation of atomic energy by national governments would not be an adequate safeguard” and could not therefore assure effective separation of civil and military uses of nuclear technology. The solution recommended, and subsequently incorporated in the US-sponsored Baruch Plan at the United Nations, was to establish an international agency with managerial control or ownership of all atomic energy activities potentially dangerous to world security and authority to control, inspect, and license all other atomic energy activities. Under any circumstances this was a far-reaching proposal for an international order based on the principle of sovereign states. Whatever chance there might have been that it might be accepted was foreclosed by the Cold War tensions that dominated postwar relations.   

Well before the Baruch Plan was finally abandoned, the United States, in the Atomic Energy Act of 1946, established a policy of secrecy and denial, prohibiting any peaceful nuclear cooperation until Congress was satisfied that effective international safeguards were in place. The limitations of this approach, demonstrated by the entry of the Soviet Union and the United Kingdom into the “nuclear club”, concern about security implications of a nuclear arms race, and the emergence of national nuclear programs in an increasing number of countries, led to a shift to a policy of nuclear cooperation and assistance spelled out in President Eisenhower’s Atoms for Peace speech at the United Nations in December, 1953.  This second effort to establish an institutional framework for nuclear energy, was based on the concept of regulated transfers/ safeguards – initially applied bilaterally by suppliers, but ultimately by an international organization, the International Atomic Energy Agency that was envisioned in the Atoms for Peace plan as an international focal point for promoting civil nuclear cooperation as well as for verifying peaceful use through a system of safeguards.  Although judged by the Acheson-Lilienthal report to be inadequate to the task of preventing nuclear proliferation, an international safeguards system was deemed to be the most that the traffic would bear with respect to the degree of infringement of national sovereignty most states likely would accept for the transfer of nuclear equipment, material and technology. Little has changed in this regard over the past fifty years – sovereign sensitivities and aversion to discrimination are still key factors when states consider the acceptability of limitations on their activities and restraints that are selective rather than universal.

Conclusion of the Treaty on the Nonproliferation of Nuclear Weapons (NPT) in 1968 brought with it the requirement that all non-nuclear weapon states party to the treaty conclude a comprehensive safeguards agreement with the IAEA, making that institution and its safeguards system a centerpiece of the nonproliferation regime.  In those states, safeguards apply on all peaceful nuclear activities and materials for the purpose of verifying that material has not been diverted to nuclear weapons or other nuclear explosive devices. Safeguarded states were obligated to declare all nuclear material and the Agency had the right to ensure that this was the case. In practice however the focus was on material accountancy and verification of the correctness of state declarations rather than on whether the declaration was complete.

In the aftermath of the 1991 Gulf War and the discovery in Iraq of extensive undeclared activities associated with a clandestine nuclear weapons program, which underscored significant safeguards deficiencies,  the IAEA took steps to strengthen the safeguards system initially by implementing measures for which it already had statutory authority (e.g. environmental sampling, no-notice inspections), and subsequently by seeking additional authority in the form of an Additional Protocol to comprehensive safeguards agreements that was approved by the Board of Governors in 1997. The objective is to be able to draw a credible conclusion that “all nuclear material in the state had been declared and placed under safeguards and that it remained in peaceful nuclear activity or was otherwise adequately accounted for.”   The core elements of the Additional Protocol are increased access to information through an expanded state declaration among other things of all fuel cycle related research and development activities whether or not nuclear material was present;  the location of nuclear fuel cycle related research and development not involving nuclear material, as well as fuel cycle development plans for the ensuing ten year period;  the location and operational status of uranium mines and concentration facilities;  and complementary physical access to ensure credible assurance of the correctness and completeness of information provided and of the absence of undeclared nuclear material and activities.

Strengthened safeguards is a work in progress involving current and future challenges. Even today, years after they joined the NPT, more than 30 states with limited or virtually no significant nuclear activity have yet to sign a comprehensive safeguards agreement despite the fact that they are obligated to do so within 18 months of adhering to the Treaty, and despite the availability to them of a small quantities protocol (SQP) that holds in abeyance most operational provisions in standard safeguards agreements.  A second limitation arises from the fact that unlike comprehensive safeguards agreements that are required by the NPT, the Additional Protocol is voluntary, not obligatory. At present, ten years after the IAEA Board of Governors approved it, more than 70 states, including a number with significant nuclear activities, have yet to sign and implement a Protocol agreement.  Given the importance of universality to the normative impact of agreements, and the current political, security and energy environment in which we live, (discussed below)  the salience of these two deficiencies are all the more relevant and challenging. 

Safeguards can be further strengthened based on existing legal obligations (e.g. implementing IAEA Statute Article XII.A.6 providing for inspector access “at all times to all places and data and to any person who…deals with materials, equipment, or facilities which are required…to be safeguarded…”), by striving to achieve agreement on new obligations (e.g. making the Additional Protocol a condition for nuclear cooperation), and by voluntary measures. Nevertheless, it bears emphasis that even a strengthened system is not a panacea for preventing the misuse of nuclear technology provided and declared for civil use only. While safeguards are essential to the acceptability of widespread use of nuclear energy for civil purposes, and can be very effective if fully supported by the international community, they are not necessarily alone a sufficient means to prevent proliferation. The basic fact remains, as pointed out by a former chairman of the Israeli Atomic Energy Commission, David Bergmann, “…by developing atomic energy for peaceful uses, you reach the nuclear weapon option. There are not two atomic energies.”  In other words, whether a state would cross that line or not is a matter of motivation, incentive, and political decision – all considerations that largely derive from factors beyond technical capacity, although dependent on it. It is that consideration that provides added justification for exploring institutional/structural options for the nuclear fuel cycle in addition to international safeguards.  

Indeed, although safeguards were the predominant institutional means by which to avert proliferation while facilitating peaceful use of nuclear energy they were not the only one.  India’s 1974 “peaceful nuclear explosion” using assistance provided for exclusively peaceful purposes prompted renewed attention to institutional arrangements that would limit access to technologies that could lead to the acquisition of weapons-usable material, in particular plutonium. This took several forms, among them establishment of a  Nuclear Suppliers Group (NSG), and initiatives including an IAEA-led study on Regional Fuel Cycle Centers (RFCC), a US initiated International Nuclear Fuel Cycle Evaluation (INFCE)  and efforts to put in place an International Plutonium Storage arrangement. (IPS).  It is useful to bear in mind that with the exception of the NSG none of the other initiatives took root.

 NSG  
Following a US initiative, the key nuclear suppliers in the mid-1970’s agreed on a code of conduct for international nuclear transactions including a nonproliferation commitment by recipients, acceptance of international safeguards on designated transfers of materials, equipment and technology, retransfer restraints and provisions for physical security for transferred materials and equipment. Although the suppliers group could not reach agreement on foreclosing any further transfers of sensitive nuclear technologies, they did agree to exercise restraint in considering export of enrichment, reprocessing and heavy water production technology and equipment and to encourage multilateral/regional arrangements for any such activities. Restraint has in fact been the de facto practice of the members – cooperation in these technologies has been limited to states that already had the technology in hand. In 1992 a significantly enlarged suppliers group agreed that comprehensive safeguards would be required for any further transactions. These guide-lines govern the export policies and practices of 45 member states today.  Resented by some as a supplier cartel, the NSG is on the whole seen as an important contribution to nonproliferation and as facilitating rather than impeding legitimate international civil nuclear cooperation. 

RFCC   Insofar as institutional arrangements for the fuel cycle itself were concerned, the search in the 1970s was for less revolutionary ideas than those incorporated in the Baruch Plan. A 1975 IAEA initiative initially endorsed by the Secretary of State Kissinger before the UN General Assembly focused on the prospect of developing one or more regional nuclear fuel cycle centers (RFCC) primarily with reprocessing activity in mind. The study concluded that in economic, environmental and nonproliferation terms such an approach had a significant advantage over national alternatives although risks such as takeover by the host country and technology transfer could not be discounted. This concept fell by the wayside in the wake of a slowdown in the growth of nuclear energy, a drop in uranium prices (making plutonium recovery less attractive), and the emergence of US resistance to reprocessing and the use of plutonium in power reactors in the Carter Administration.

The US Congress also endorsed the notion of regional multinational centers for dealing with enrichment and reprocessing activity. An amendment to the Foreign Assistance Act of 1976 went so far as to provide for a cutoff of economic and military assistance to any country that imported or exported reprocessing or enrichment materials unless it agreed to place all such items under multilateral auspices and management when available along with acceptance by the recipient of comprehensive IAEA safeguards. The 1978 Nuclear Nonproliferation Act included a provision urging pursuit of an international nuclear fuel authority (INFA) one element of which would be creation of an institution that would control a stockpile of fuel to be available to non-nuclear weapon states under compre-hensive safeguards that did not establish national enrichment or reprocessing facilities, and placed any such existing facilities under international auspices.  

INFCE was inspired by the Indian nuclear test coupled with expectations of rapid growth in nuclear power and a concern regarding dissemination of sensitive nuclear technologies, especially reprocessing.  Technical measures, strengthened safeguards and institutional options to minimize proliferation risk including having facilities under multinational auspices or in the framework of regional fuel cycle centers along with assurance of nuclear supply for civil purposes, including the concept of an international  nuclear fuel bank all fell within the purview of the two year exercise.  Among its conclusions were that there were no technical silver bullets to prevent abuse of civil nuclear power, which though not an efficient route to nuclear weapons, could not be discounted. Institutional arrangements were deemed to have greater potential than purely technical approaches but the best prospect for avoiding proliferation lay in a combination of technical, safeguards, and other institutional measures. 

IPS The conceptual basis for International Plutonium Storage (IPS) is inscribed in Article XII.A.5 of the IAEA statute which specifies circumstances in which the Agency can require that excess special fissionable materials from peaceful use be deposited with the Agency in order to prevent stockpiling of such materials and to be returned for peaceful use under safeguards.  Study was undertaken in 1976 and concluded in 1982. Several possible models were identified and discussed but agreement could not be reached on any of them. The key points of difference related to how to define excess material and what conditions should apply for their release.   

II.

Taking stock of the nuclear nonproliferation regime, IAEA Director General ElBaradei, recently commented that “In regard to nuclear proliferation and arms control, the fundamental problem is clear: Either we begin finding creative, outside-the-box solutions or the international nuclear safeguards regime will become obsolete.” (Rethinking Nuclear Safeguards, Washingtonpost.com  June 14 2006)  This judgment reflects the  significant changes that have taken place in the past decade and their implications for the adequacy of the current regime to meet the challenges posed by those changes. At least five developments can be identified that collectively characterize the current nuclear environment and confirm the need for resourceful and pragmatic initiatives  to address the challenge of reconciling the development of nuclear energy for peaceful purposes with preventing states using their nuclear capacity to acquire nuclear weapons.

First, the once predominating Cold War and the discipline it imposed on state behavior have been displaced by regional political-security agendas. For some states, whose sense of security is more tenuous the prospect of being in a position to develop a nuclear deterrent, if necessary, may be greater. For others, aspirations to regional predominance and/or international standing may motivate a similar interest. In either event, regional and international stability stand to suffer if those incentives translate into concrete actions.  

Second, over time sources of supply of sensitive nuclear technologies or their components, particularly dual-use items, have multiplied and expanded to more states, and beyond states to illicit, black market transfers as underscored by the revelations of the prolific activities of A.Q. Khan. Even among states, not all adhere to the nuclear supplier guidelines or exercise sufficient controls on the transfer of sensitive technologies or dual-use items by companies or industries under their jurisdiction.

Third, is the experience of states party to the NPT either conducting clandestine weapons relevant activities (Iraq, North Korea, Libya earlier) or more ominously using their NPT status to openly and legally accrue fuel cycle capabilities that could put them in a position to rapidly transition to nuclear weapon status should they decide at some point in time to invoke the NPT withdrawal clause (Iran the potential current case in point). That facilities and activities be declared and under international safeguards is critically important, but that speaks only to capabilities and not to motivations and intention.

Fourth is the fact that national security and international stability is now threatened not only by the risk of state proliferation, but as well by the potential of organized trans-national terrorist organizations obtaining access to nuclear weapons or weapons-usable material The experience of 9/11 looms large in this regard. The larger the number of potential sources of such materials the greater the risk to the social order.

Fifth is the prospect of a surge in nuclear power development and with it the potential for more states to eventually seek full fuel cycle capacity. Environmental concerns, in particular global warming, has rekindled interest in harnessing nuclear energy in ways and at levels not heretofore considered likely. The speed and degree to which the prospect of a nuclear renaissance take place is uncertain, but to the extent that it materializes it will bring with it increased demand for nuclear fuel and increased interest in states considering developing fuel cycle activities along with power reactors either in pursuit of reduced energy dependence and increased self-sufficiency, or to emulate and join advanced industrial states in having a full array of nuclear technologies either to support domestic consumption or to compete in international markets, or for more explicit political reasons, i.e. to be counted among the advanced societies of the world and to enjoy and capitalize on the political prestige that such status brings. And, as indicated in the first point above, there is the possible interest of states in acquiring the ability to produce nuclear weapons in the event that national security or international status dictates that course of action.  Of particular concern here, unlike the 1970s, is the front end of the fuel cycle where safeguards is deemed to be more challenging than in the case of spent fuel reprocessing. 

This brings us back to the issue of reconciling a prospective surge in nuclear expansion, potentially involving full fuel cycle development, with ensuring that the non-proliferation regime has the means by which to exercise effective control over proliferation-sensitive technologies, and to the “outside  the box” thinking referred to  by Director General El Baradei. As indicated earlier, international safeguards have been quite effective in deterring diversion of declared nuclear material but face a challenge in detecting undeclared nuclear activities, in particular enrichment facilities based on centrifuge technology. Even in the case of declared facilities that are under safeguards there is the latent risk of a state withdrawing from the NPT and retaining control over facilities capable of producing weapons-usable material – a prospect already experienced in the case of North Korea’s withdrawal from the NPT with all of its facilities intact, outside safeguards, and under its national control.. 

A spate of initiatives have been put forward to address the array of concerns outlined above – at least nine according to one report.  (Chaim Braun “Technical Review of Fuel Assurance Proposals” – IAEA Special Event   September 2006)  These include, among others, proposals by the United States (GNEP), Russia (GNPI), the UK (enrichment bonds), a Six Country proposal on reliable access to nuclear fuel (RANF), and an IAEA multilateral alternatives to national nuclear fuel cycles proposal.  Virtually all seek to limit the further spread of enrichment and reprocessing technology and include   provisions for assurance of nuclear fuel supply for civil power reactors. Among the most prominent are the United States proposal for a Global Nuclear Energy Partnership and  IAEA Director-General ElBaradei’s promotion of the idea of placing enrichment and reprocessing facilities under some form of  multinational control.

In a speech at the National Defense University in February 2004 President Bush proposed that Nuclear Supplier Group members agree not to transfer sensitive nuclear technology to any country that did not already have a fully operational enrichment or reprocessing capability and to ensure those who forgo national enrichment and reprocessing a reliable supply of nuclear fuel for civil purposes.  GNEP, a much broader enterprise, with more emphasis on opportunity than on constraint and denial strives to do the same thing: it entails expansion of domestic and international use of nuclear energy, pursuit of proliferation-resistant recycling of spent fuel, development of advanced reactors, and the establishment of reliable global fuel services by a consortium of suppliers for states that forgo national development of sensitive fuel cycle activities. It goes further in calling for supplier responsibility for dealing with spent fuel—a cradle to grave concept of supply assurance.  Without explicitly challenging the right of NPT parties to pursue fuel cycle development for peaceful purposes in conformity with the purposes of the NPT, GNEP effectively seeks to finesse the incentive to do so by offering a better alternative that would be more cost effective and reliable than indigenous development for states undertaking to forego domestic enrichment and reprocessing in exchange for reliable supply of nuclear fuel.  States accepting that offer would qualify for nuclear fuel assurance.

Director-General El Baradei has taken  a more ecumenical and inclusive approach to the problem. He starts from the premise that under the NPT sensitive nuclear technology development and use for civil purposes is not/not proscribed, and having that capability is not inconsistent with the NPT. Nevertheless, in pursuing the capacity to do so for peaceful purposes a state also acquires the ability to produce sensitive nuclear material for military use – an echo of the Bergmann dictum noted earlier. To this end he has endorsed pursuing strategies that, while dependent upon international safeguards, reach beyond them , the objective being to achieve better control over sensitive nuclear fuel cycle activity, and to do so by institutional means through some form of multinational control that would not only be effective, but also equitable.   

In pursuit of that objective ElBaradei appointed an international committee of experts to examine ways and means to manage the fuel cycle with particular attention to how to bring about multilateral oversight for sensitive activities including assurance of nuclear supply, and options for dealing with spent fuel storage. The outcome of that study was the identification of a layered approach beginning with strengthening of existing commercial market mechanisms through long term contracts and transparent supplier arrangements with government backing; developing international supply guarantees with IAEA participation, with particular attention to involving the IAEA as a guarantor or manager of a nuclear fuel bank; promoting voluntary conversion of existing facilities to multilateral enterprises; establishing through voluntary agreements new regional or multinational facilities involving joint ownership potentially including co-management; and in the longer run, assuming significant expansion of nuclear energy, development of a nuclear fuel cycle with stronger multilateral arrangements, possibly by region, but also involving the IAEA. 

A fundamental difference between the two approaches sketched above is that between pursuing a restrictive or a cooperative strategy, the former entailing non-nuclear weapon state acceptance of denial of technology related to sensitive nuclear fuel cycle activity, the latter focusing on institutional alternatives to strictly national operation of such activities as enrichment or reprocessing, both reinforced by a reliable assurance of supply mechanism. A restrictive approach raises a basic issue regarding the provisions in article IV of the NPT concerning the “inalienable right of non-nuclear weapon state parties to develop nuclear energy for peaceful purposes, and the obligation of the all state parties to facilitate and cooperate in “the fullest possible exchange of equipment, materials, and scientific and technological information for the peaceful uses of nuclear energy. 

This is a nuclear third-rail issue for many. During the course of the deliberations of the expert group the point was made on more than one occasion, and by many of the participants, that any attempt to redefine the conditions for peaceful use must take into account that any arrangement that is not seen to be fair and universal could put the nonproliferation regime at risk of unraveling, and that limits on the right to technological development cannot be selective, applying to one class of states and not to another, and to be acceptable will have to be applied universally, with no exceptions.

III
In the end, it gets down to equity, fairness, and non-discrimination and that gets us to the division of the world into classes of states – a few with, and most without nuclear weapons that is further complicated by de facto differences in the latter group between advanced industrial states and developing nations. If skepticism about the political acceptability of discrimination with regard to the fuel cycle is evident in the context of developing nuclear energy for peaceful purposes, it is further complicated by another issue, that of nuclear disarmament. As amply reflected in the discussions and debates in the NPT review conferences and in other venues as well the implementation of Article VI on nuclear disarmament is a major issue, particularly for many of the non-aligned states who also have found efforts to achieve a legally binding negative security assurance from the NPT weapon states impossible to achieve outside the framework of a nuclear weapon free zone.   For many it is a diversion to contend that the solution to nonproliferation rests in limiting technological rights for states that are in compliance with their treaty undertakings while at the same time avoiding coming to grips head-on with nuclear disarmament and its relationship to a system of genuine collective security. 

The NPT is widely regarded as a bargain in which non-nuclear weapon state parties would commit not to acquire nuclear weapons and weapon states would commit to negotiate in good faith toward nuclear disarmament. In this regard it is of interest to recall the 1996 Advisory Opinion of the International Court of Justice that the obligation to negotiate in good faith also means the obligation to conclude that negotiation. The prospect that non-nuclear weapon states will willingly forgo a right that is inherent in Article IV while nuclear weapon states continue to retain, and in some cases enhance their arsenals with weapons seen to be developed for use rather than deterrence, is remote. The only way in which progress in that regard can be achieved is through some kind of multi-lateralization of the fuel cycle as called for by DG ElBaradei – an arrangement that somehow levels the playing field with respect to tightening controls over the nuclear fuel cycle, but does so in a way that is non-discriminatory, placing the same obligations and constraints on all parties while assuring all of equitable and timely access to required nuclear fuel for a civil nuclear program.  All parties means all states including the nuclear weapon states. If the objective is to have states give up a right in a treaty, the result should not be further distinction between classes of states and discrimination, but rather the opposite.  Conclusion of a fissile material cut-off treaty (FMCT) would be a significant step in the direction of reducing discrimination with respect to the fuel cycle, capturing not only the five states acknowledged as nuclear weapons states under the NPT, but India, Israel and Pakistan as well..

This brief review of past efforts to structure the nuclear fuel cycle in such a way as to facilitate widespread access to nuclear energy without incurring proliferation risks underscores the difficulties and challenges inherent in such an effort. Agreement on the NPT was achieved only after the question of equities and non-discrimination were addressed and resolved in the form of assurances regarding full access to the benefits of the peaceful use of nuclear energy (A. IV) and progress toward, and eventual achievement of, nuclear disarmament (A. VI) Those were the priority concerns of non-nuclear weapon states at the time the treaty was negotiated, and they remain so today. It was a member of the UN who chose not to sign the NPT, India, who asserted in the course of the negotiation of the treaty that one thing the non-nuclear states would not tolerate was atomic apartheid in the peaceful use of atomic energy. It is not, then, surprising that current efforts to rein in access to the means to produce special fissionable material, keeping that capacity in the hands of the few while curtailing access to the many, would present a significant political challenge.  At the same time it is more than difficult to deny the risks associated with widespread access to the means to produce material that could be diverted from intended peaceful use to weapons of war. Innovative institutions built on the foundation of equity, fairness and mutual acceptance offers a more promising way forward than most readily available alternatives.  We are not today any closer to the point where an Acheson-Lilienthal initiative for international ownership and control of the fuel cycle than we were 60 years ago. But with the proliferation of nuclear know-how, technology, material and equipment and a world rife with tensions and instabilities that go beyond the nation-state to include sub-state transnational terrorism, there is no option but to persevere in pursuing means by which to keep the nuclear risk under control.

