
Chapter 1 

NUCLEAR WEAPONS: VERIFYING 
CONTROLS 

James F. Keeley 

This chapter examines some issues in the verification of compliance with 
nuclear non-proliferation obligations. It covers both the monitoring of civilian 
or peaceful activities and some problems posed by clandestine or illegal 
weapons production. It deals first with the current state of affairs, and then 
with some lines of response to trends and concerns. It closes with some 
suggestions for research. 

The Current State of Affairs in Nuclear Non-Proliferation 
There are a number of verification issues which face the nuclear non-proliferation 
regime at any time. Some of these are hardy perennials, such as coping with 
nuclear technology or exploiting new technology in safeguarding,1 the diffu
sion of technological capabilities and the rise of new suppliers, grey and black 
marketing,2 terrorism, and so on. Nuclear-powered submarines are less in the 
news, but could still pose difficulties.3 Japan's interest in plutonium sparked 
concerns reminiscent of the 'plutonium economy' issues of the 1970s, but it seems 
to have reconsidered.4 Progress in nuclear disarmament has led to a revival of 
interest in verifying a production cutoff, something not heard of for some time.5 

1. E.g., Dennis Fakley and Adolf von Baeckmann, "New Technology, the NPT and the IAEA 
Safeguards System", Programme for Promoting Nuclear Non-Proliferation, Occasional 
Paper 4, (Southampton: Centre for International Policy Studies, Department of Politics, 
University of Southampton, 1989). 

2. For both issues, see, e.g., the following: Leonard S. Spector with the assistance of 
Jacqueline R. Smith, "Nuclear Exports: The Challenge of Control, A Special Report", 
Carnegie Endowment for International Peace, April 1990, and the work of the Emerging 
Nuclear Suppliers Project, Monterey Institute of International Studies. 

3. E.g., Marie-France Desjardins and Tariq Rauf, "Opening Pandora's Box? Nuclear-Pow
ered Submarines and the Spread of Nuclear Weapons", Aurora Papers 8, (Ottawa: 
Canadian Centre for Arms Control and Disarmament, 1988); Ben Sanders and John 
Simpson, "Nuclear Submarines and Non-Proliferation: Cause of Concern", Programme 
for Promoting Nuclear Non-Proliferation, Occasional Paper 2, (Southampton: Centre for 
International Policy Studies, Department of Politics, University of Southampton, 1988). 

4. Globe and Mail, February 23, 1994. 

5. Warren H. Donnelly and Lawrence Scheinman, "New Concepts in Nuclear Arms Control: 
Verified Cutoff and Verified Disposal", Programme for Promoting Nuclear Non-Prolif
eration, Occasional Paper 5, (Southampton: Centre for International Policy Studies, 
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Considered on a deeper level, the nuclear non-proliferation regime is in 
flux. There are changes in its political context, in markets and technology, 
conceptual shifts, and in verification and control capabilities which are pro
ducing basic alterations in the control regime. Many of these changes have 
been developing over the years, but recent events may bring to a head forces, 
issues, difficulties and responses that have previously been latent. 

Changes in the Political Context 
The greatest general change has been the disappearance of the Soviet Union. 
The US and the USSR managed by the 1960s, despite their Cold War rivalry, 
to converge on the desirability of nuclear non-proliferation. The fragmenta
tion of the USSR presents a number of challenges to a control system: 
questions about the control of existing nuclear weapons and nuclear material 
in the territories of the newly-independent states, the intentions and possible 
NPT status of the successor states with nuclear weapons and/or significant 
nuclear technological capabilities, and about the need for effective control 
systems in these states to prevent nuclear smuggling or other leakages of 
materials, talent, equipment, or even the weapons themselves.6 With luck, 
these will be short-term concerns, but the outcomes depend on the state of the 
internal politics of the successor states. Should these issues drag on or not be 
resolved successfully, they could generate considerable strains and difficulties 
for the non-proliferation regime. 

A second broad set of issues arises from the shift in global and regional 
politics following the disappearance of the USSR. This has not resulted in the 
unhindered ascendancy of the United States. The US faces its own domestic 
problems, and is no longer able to project its power as freely or at as accept
able an economic cost; as a result, it has shown new interest in the UN as a 
policy instrument. However, increased UN activities in the area of interna
tional peace and security, the Security Council's new activism, and contro
versy over the composition of the Council create an uncertain political 
atmosphere. The possibility of a stronger UN, especially Security Council, 
role in preventive diplomacy,7 together with the possibility of the Council 
backing up the IAEA's claimed right of special inspection, could sharpen 
political question in and about both organizations. The conditions under which 

Department of Politics, University of Southampton, 1990). 

6. See, e.g.: Frans Berkhout et al, "Plutonium: True Separation Anxiety", Bulletin of the 
Atomic Scientists, 48 (9) 1992, 28-34; Aranka Gyuk and Lynn M. Huizenga, "Nonprolif-
eration Predicament in the Former Soviet Union: Conference Highlights", Eye on Supply, 
6 Spring 1992, 68-71; Richard T. Cupitt, "Export Controls, Technology Transfer, and 
Nonproliferation: Learning from the Polish Experience", Eye on Supply, 7 Fall 1992, 
40-42. 

7. Boutros Boutros-Ghali, An Agenda for Peace: Preventive Diplomacy, Peacemaking and 
Peace-keeping (New York: United Nations, 1992). 
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the Council could play this role, and the implications if it did so, are among 
the factors at work in the current North Korean situation: no one, including the 
US, seems anxious to press matters to the breaking point, but the result could 
actually weaken the IAEA.8 On the other hand, Third World states are already 
concerned about the new vigour and direction of a Western-dominated UN; a 
stronger and more active UN could increase this concern, and their resistance 
or resentment. 

The implications for regional security should not be ignored. How will 
regional balances and hegemonies work out in the absence of the Soviet-
American rivalry, in the new but uncertain UN context, and what will be the 
roles of nuclear weapons and non-proliferation? States may acquire nuclear 
weapons, or a more ambiguous capability, to assert or to balance regional 
power disparities, or as the ultimate protection against threats of national 
extinction. These motives may be independent of the existence of superpower 
arsenals, proliferation-chain arguments notwithstanding. In some cases, the 
end of the Cold War has allowed steps towards a resolution of regional 
conflicts; in others, it has freed these from an outside moderating influence. 

Where nuclear weapons could play an important role in regional situations, 
so could verification measures. The Middle East peace talks could require a 
non-proliferation dimension, with implications for verification. The recent 
Brazilian-Argentine agreement on nuclear safeguards, although outside the 
NPT, should also not be forgotten. Both point to the possibility of region-spe
cific control regimes that may have to be related to the more general nuclear 
non-proliferation regime. This will raise issues touching on the compatibility 
of verification systems, the role of the IAEA, and the allocation of its 
resources.9 

8. For summaries of the events concerning the North Korean nuclear programme in 1993, 
see Program for Promoting Nuclear Nonproliferation, Atevwfcri'e/ No. 21 1993,1-2,12-13, 
17-18; No. 22 1993, 1-3; No. 23 1993, 1-3, 10-11; No. 24 1993, 1-4. In February 1994, 
following US-North Korean talks, the IAEA was reportedly to be permitted to carry out 
inspections at seven North Korean sites; this, however, left out two suspect sites and could 
set an unfortunate precedent, since it could fall significantly short of allowing full 
verification of North Korea's compliance with its NPT obligations. It does not, therefore, 
mark the resolution of the North Korean situation. Calgary Herald, February 16,27,1994; 
Washington Post (National Weekly Edition), February 14-20, 1994; New York Times, 
March 2, 1994. 

9. M. El Baradei, "Application of IAEA safeguards in the Middle East", IAEA Bulletin, 34 
(1) 1992, 45-46. Jean Krasno, "Brazil, Argentina make it official", Bulletin of the Atomic 
Scientists, 48 (3) 1992, 10-11. For some of the implications of regional systems, see, e.g., 
David Fischer, "Innovations in IAEA Safeguards to Meet the Challenges of the 1990s", in 
David Fischer et al, "A New Nuclear Triad: The Non-Proliferation of Nuclear Weapons, 
International Verification and the International Atomic Energy Agency", Programme for 
Promoting Nuclear Non-Proliferation, PPNN Study Three (Southampton: Centre for 
International Policy Studies, Department of Politics, University of Southampton, 1992), 
31-38; and International Energy Associates Ltd., The Prospective Durability of the IAEA 
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In the nuclear non-proliferation regime, the addition of France, China and 
South Africa strengthen the Treaty. South Africa's joining as a non-nuclear-
weapon state (NNWS), yet with the clear capability (and, formerly, the weap
ons themselves) and conditions of internal unrest, offers parallels with some 
successors to the USSR. Whether in the South African case or in the post-
Soviet cases, a successful expansion of the NPT's ranks of NNWSs would 
greatly strengthen the regime, while a failure to handle the transition (for 
example, the retention of nuclear weapons by successor states other than 
Russia) could be corrosive. 

The North Korean and the Iraqi situations, however, are the two most 
visible and specific challenges to the non-proliferation regime. In both, NPT 
Parties have defied their obligations. The Iraqis were called to account 
through the fortuitous means of the Gulf War; in the North Korean case, the 
outcome is still pending.10 The North Korean case raises, in a way the Iraqi 
case did not, the problem of enforcement of the regime: no one is willing to 
risk pressing the North Koreans too hard, precisely to avoid an escalation; in 
the Iraqi case, the aftermath of war permitted the supervised dismantling of its 
production capability for weapons of mass destruction. The Iraqi case thus 
raised questions as to how the dismantling might proceed; the North Korean 
case raises questions about the conditions under which an ongoing situation 
might be resolved in a manner supportive of the non-proliferation regime. 
North Korea also constitutes a test case for the IAEA's responses to the Iraqi 
nuclear programme. The Iraqi effort may be seen as both revealing 
weaknesses in the regime and as yielding possibilities for its strengthening." 
In broader terms, it will be argued below that the Iraqi programme should not 
be seen as sui generis, even if it is an isolated case, but rather as a culmination 
of broader developments. North Korea, from this perspective, draws on this 
broader pattern as well.12 

The extension of the NPT in 1995 is a final area of note. We may anticipate 
- are already seeing - articles and speeches pointing to the dangers of a 
'failure' of the extension conference, 'failure' being anything less than the 
extension option favoured by the writer or speaker. Some use the prospect of 
a 'world without the NPT' to argue for an indefinite extension, others to argue 
the necessity of a Comprehensive Test Ban, etc. The results of the extension 
conference are important, since a 'failure' could create disorganization in the 

Safeguards System and Financing of the System, Final Main Report, Vol. Ill, February 24, 
1987,6.1-6.6. 

10. Boutros-Ghali, An Agenda for Peace. 

11. E.g., John Simpson, "NPT stronger after Iraq", Bulletin of the Atomic Scientists, 47 (8) 
1991,12-13. 

12. See J.F.Keeley, "Weapons of Mass Destruction as Mature Technologies", Chapter 11 
below. 
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verification system. However, START and post-START reductions in super
power arsenals, and the examples of Iraq and North Korea, could also disarm 
Article VI, by redirecting the attention of NNWSs to threats closer to home. 
Such a redirection of the perceived threat could be important to the politics of 
verification. 

While much of the talk of NPT 'failure' could be pulpit rhetoric, questions 
of NPT failure or the broader failure of the nuclear non-proliferation regime 
should be addressed - but in a manner useful to policy. Taking 'failure' 
seriously as a policy issue, including for its verification implications, is one 
area for future work. 

Market and Technology Developments 
The Iraqi and North Korean situations, significant for various reasons on their 
own, have a larger importance as examples of a broader and longer-term 
development which is affecting and will affect the future of the non-prolifera
tion regime. The diffusion of nuclear technological capabilities has long been 
seen as posing problems for the regime. First, the supply of nuclear goods and 
services has historically been a vehicle for the extension of safeguards. 
Although the NPT reduces the importance of bilateral agreements in the 
safeguarding role, the cooperation networks created and regulated through 
these agreements are at the heart of the control effort. The multiplication of 
suppliers, both within and outside of regime instruments, has created concern: 
additional suppliers within a group can increase co-ordination problems, 
while outside the group they can undercut control efforts. Second, as new 
technologies are developed or older technologies are remembered and 
adapted, control mechanisms must be revised and updated.13 

Such developments are usually associated with problems of incorporating 
new suppliers into the regime, or of handling grey and black markets. While 
these are significant problems, the trend suggests a still larger phenomenon, 
the disaggregation of the nuclear package. In the literature on multinational 
corporations, MNCs were often seen as having a bargaining advantage rela
tive to any single potential host state. They had a package to offer - not just 
financial capital but also knowledge, organization, market access, reputation, 
etc. - which could not be easily duplicated. Over time, two things happened. 
More MNCs appeared, so a potential host could play off one against another; 
this is analogous to the concern about coordinating among multiplying suppli
ers. As well, and especially as the host state developed some indigenous 
capacities, it could turn to individual firms to obtain, separately, the various 
components of the MNC package: it could disaggregate the package in the 

13. See, e.g., Ted Greenwood, George W. Rathjens and Jack Ruina, "Nuclear Power and 
Weapons Proliferation", Adelphi Papers 130; Sean M. Tyson, "Uranium Enrichment 
Technologies: Proliferation Implications", Eye on Supply, 5 1991, 77-92; and Fakley and 
von Baeckmann, "New Technology, the NPT and the IAEA Safeguards System". 
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hope of being able to secure the components on better terms and then to 
combine them in workable fashion on its own. 

The Iraqi situation in particular (North Korea seems to have been more 
dependent on indigenous efforts) points out not only the difficulty of control
ling grey and black markets, smuggling and misrepresentation, but also a 
change in the character of the nuclear technology trade. Components are 
available from more actors, some of whom are not traditionally considered as 
being in the nuclear sector.14 More actors must be managed. As well, there are 
problems of dual-use equipment and technology. A state developing a civilian 
or a military nuclear programme, assuming it has some indigenous scientific-
technical-industrial capacity, need not import all its needs, or may be able to 
obtain them at one or more removes from direct nuclear use. It can import the 
plant and technology to build the apparatus to build the nuclear fuel cycle, as 
well as or instead of importing direct-use nuclear goods and services. Control 
and monitoring problems are vastly increased as a result, and the possibilities 
for 'opaque' and clandestine proliferation are increased. 

The responses to these problems - indigenous supply, multiplying suppli
ers, and the disaggregation of the nuclear package - tend to confirm a trend in 
the evolution of the regime. 

Conceptual Changes and Shifts in the Control Approach 
The concept of proliferation has itself shifted over the years, through pro
cesses of differentiation and selected emphasis. Associated control strategies 
have changed accordingly. These shifts are politically significant, since the 
changing elements define the operational style of a verification or a control 
system. Beyond this, as well, we must recognize that such shifts are effec
tively decided by some states (largely the major suppliers) and contested by 
others. 

Initially, nuclear non-proliferation was not strongly differentiated from 
nuclear (or from general and complete) disarmament, in that handling the 
latter was supposed to include handling the former. As prospects for disar
mament receded and civilian nuclear cooperation developed, some distinc
tions of policy significance began to appear. By the late 1950s/early 1960s, 
one could speak of three types of proliferation: horizontal (the acquisition of 
independent nuclear forces by additional states); vertical (the acquisition of 
additional nuclear weapons by existing nuclear powers); and deployment (the 
geographical spread of nuclear weapons under the control of existing NWSs). 
All three are reflected in the NPT, but the main focus of that treaty and its 
safeguards system has been on the first. Here, in a further refinement, the 

14. Eric Chauvistre, "The Future of Nuclear Inspections", Arms Control, 14 (2) 1993, 32-33. 
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problem was defined in terms of nuclear explosives, not simply nuclear 
weapons. 

In the NPT, then, the proliferation problem was largely defined as the 
spread of independently-controlled nuclear explosives. Non-explosive mili
tary uses of nuclear energy would be permitted, which led to the propulsion-
reactor issue. The 'nuclear bargain' could be regarded as an offer to trade 
supply for safeguards or, alternatively, that safeguards were the price of 
supply; anyone willing to pay the price would be able to secure nuclear goods 
and services for peaceful uses. Although the verification system that devel
oped was focussed on the politically-significant NNWSs of the day (e.g., West 
Germany), the overt criteria for allocating verification efforts by the IAEA 
were technical, governed by factors such as the nature and amount of nuclear 
material at various types of facilities. The system of safeguards which resulted 
had the following general characteristics: it was potentially universal (at least 
among NNWSs) in its application; it was guided by an 'end-use' definition of 
the problem, and it overtly distributed the control effort according to technical 
criteria. 

This approach did not fully meet the concerns of major supplier states. 
Instead, an additional distinction, which may have existed earlier, came to the 
fore through the creation and the activities of another component of the 
regime - the Nuclear Suppliers Group (NSG). Concern shifted from end-uses 
to the acquisition of nuclear technological capabilities in their own right. 
Where there was no trust in the long-term intentions of states, or in the 
stability of those intentions, the mere acquisition of capabilities would be a 
concern. This was a 'latent proliferation' definition of the problem, for which 
mere safeguarded supply was not an adequate response. Control over access 
to nuclear technological capabilities is the method of choice. Thus, the NSG 
created lists of items not only to trigger safeguards (like the Zangger 'trigger 
list' associated with the NPT) but also of 'sensitive' items the export of which 
would not be encouraged. Backed by the major suppliers, this approach has 
become the new major line of development in the control system - a shift to 
selective denial or controlled access and away from simply safeguarded supply. 

The shift from an 'end-use' to a 'latent' definition of the proliferation 
problem has emphasized political rather than technological factors in nuclear 
non-proliferation. The former suggests no discrimination among recipients 
but the latter, although it could theoretically be applied in a non-discrimina
tory manner, lends itself to differentiations among potential recipients accord
ing to the kind and level of the perceived proliferation risk. Thus, the criterion 
for the distribution of attention among states is more overtly political. The 
trustworthiness of a recipient and the political implications of supplying 
certain goods and services must be assessed. This approach lends itself to 
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targeting certain potential importers rather than to the universal application of 
non-discriminating criteria. 

We might thus have two control systems in place. One is a formal interna
tional system, based on safeguards, the universal application of technical 
criteria, and an 'end-use' definition of the problem. This provides a broad base 
for the control effort. On the margin of this system, however, and growing in 
importance, is a control system based on denial, targeted against selected 
states on the basis of political risk, and employing a 'latent proliferation' 
approach. This second system is being used to deal with specific threats which 
the first, because of its style, would find more problematic to handle. As 
attention shifts to such threats, the second system will become more crucial as 
the focus of the 'real action' in the verification and control effort. It confronts 
more directly than the base system the problems of the development of 
indigenous supply and of new suppliers, and the disaggregation of the nuclear 
package. 

The IAEA is the central institution in the base system. Its responses to the 
Iraqi nuclear programme indicate some degree of a shift to permit it to act in 
the margin as well. The shift to the margin also creates possibilities for 
regional verification and control systems, since these must cope with specific 
technological and political circumstances. If the IAEA gets drawn further into 
these systems, it will also shift its operations more away from the universal-
technical base. In so far as marginal control systems are largely directed at 
Third World states, they raise basic questions of world order. 

Verification and Control Capabilities 
We should differentiate between the formal, multilateral, institutionalized 
mechanisms for verification and those that may exist informally or on a 
national level. The latter are more likely to overlap into the realms of 'national 
technical means', espionage or criminal investigation, while multilateral insti
tutionalized responses are denied these. But verification is not exhausted on 
the international level simply by the multilateral institutions. These form part 
of a larger system of monitoring and assessment, which shades over into these 
other realms. The 'base/margin' distinction drawn above largely reproduces 
this differentiation, although the IAEA Secretariat's recent proposals suggest 
a possibility for blurring. This possibility, in turn, could have implications for 
the operation and the acceptability of a verification and control system. 

While the IAEA may have some unused legal capacity in its Statute or in its 
NPT safeguards agreements, its general lines of response in verification terms 
have been clear and limited. It effectively embodies an 'end-use' approach, 
focusing on verifying declarations and using a materials accounting approach 
that concentrates on nuclear material. A number of effects and limitations are 
connected to this, some of which are affected by recent proposals for strength-
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ening the IAEA.15 Whatever legal and political potential it might have, the 
IAEA has not sought to deal directly with clandestine facilities or materials: it 
did not seek out such things, but they might impinge on its safeguards. Thus, 
on a technical level its safeguards are based on a proposition of distrust, but 
on a political level they have been founded on a fundamental trust, that a state 
will not, in fact, seek to create clandestine facilities. To that extent, the range 
of IAEA safeguarding under the NPT does not cover the full range of obliga
tions which NNWSs assume. It is also notable that safeguards have been 
presented less in terms of a deterrent against diversion - something to make 
diversion from permitted to prohibited uses more difficult and costly - and 
more as a confidence-building measure. What could be perceived as a price 
and a burden is presented as an opportunity. The safeguards system is based 
on the reasonable hypothesis that states are not all actually lusting after 
nuclear weapons. It is not the last or the only barrier to their acquisition, but 
only one instrument among many seeking to build and sustain a political as 
well as a technical presumption against nuclear weapons. 

Because it has been guided by technical criteria in applying its safeguards, 
the IAEA has not distributed its attention according to considerations of 
political risk. The allocation of inspection effort by the IAEA is now out
moded, directed, as Fischer and others have noted, at the 'safest' states.16 The 
universal and technical character of the system provides a necessary back
ground control regime, but the result exacerbates, as far as addressing 'real' 
threats is concerned, the resource limitations which the IAEA faces. Sugges
tions that, in the name of equity, safeguards should be applied to the civilian 
sectors of NWSs Party to the NPT would further distort the allocation of 
resources in this respect, whatever the political benefits which might result. 

Alterations of the IAEA's resource allocation could occur on three levels. A 
first, general, response would be to expand the IAEA's budget, but this seems 
unlikely. It has operated for some time on essentially a zero-growth basis, and 
now faces the loss of revenues from the former Soviet Union. Unless states are 
willing to make significant new contributions, reallocation of resources is 
more likely.17 One possibility here would be to shift resources from other 
functions. This would create problems with states more interested in the 
technical assistance function and for whom the amount spent on safeguards 
has long been a sore point. This sensitivity has already led to schemes to 

15. See Fischer etal, "Nuclear Triad", for an examination of current and possible future policy 
directions and issues in the IAEA's verification activities. 

16. Fischer, "Innovations", 28-29 and 33. Hans Blix, "Verification of nuclear proliferation: 
Securing the future", IAEA Bulletin, 34 (1) 1992, 4. 

17. In 1992, the IAEA Board of Governors permitted a selective increase in safeguarding by 
4.6%, but this included a reduction of activity in European Community states and general 
expenditures were still reduced. PPNNNewsbrief, 18 Summer 1992, 5. 
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finance safeguards outside of the 'normal' process, whether through in-kind or 
cash contributions or special assessment scales. Nor should it be forgotten that 
nuclear safety concerns can add another major function to the IAEA's list. An 
alternative, which the IAEA appears to be embracing to a degree, is to 
reallocate within its safeguarding activities. Some costs with respect to the 
European Union are being reduced by a 'partnership' agreement with EURA-
TOM.18 This will have two effects relevant to the 'base/margin' distinction 
made above. First, it will emphasize regional systems and the IAEA's connec
tion to them. Second, the shift in resources will be away from the First World 
and towards the Third World. The first effect raises questions about the 
IAEA's role in regional systems;19 the second is politically unpalatable to at 
least some states.20 

In purely technical terms, some limits on the IAEA's safeguards flow from 
the technical characteristics and the sheer complexity of the safeguarding task. 
There is always 'material unaccounted for', a category which increases in 
absolute amount with the throughput of a facility, for any given level of 
safeguards effectiveness. Some facilities, handling materials in bulk, in solu
tion, or on a continuous-flow basis, may pose particular problems. Deficien
cies in state accounting and control systems and practices, delays in reporting, 
difficulties in reporting between nuclear suppliers and recipients, the time 
needed to work up and assess inspection reports, and difficulties in closing 
materials balancing areas (much less in closing a balance for an entire state -
something the IAEA does not seem to have attempted yet) restrict its ability to 
carry out the safeguards function. This does not mean that it has not performed 
adequately but rather that it faces inevitable limitation: technical perfection is 
not around the corner, though neither, thankfully, is it necessary for an effec
tive safeguards system. 

The Iraqi nuclear programme does not present a direct challenge to the 
scientific-technical adequacy of the IAEA's safeguards, with their focus on 
diversion of safeguarded nuclear materials from declared facilities. While 
some diversion occurred, it was too small to be meaningful in the IAEA's 
'significant quantity' terms (but the experience, for example, of extracting a 
few grams of plutonium could be valuable). The real issue posed was the 
limited coverage of the safeguards systems as compared to the range of NPT 

18. David A.V.Fischer, "The Future of the IAEA", PPNN Issue Brief, No. 2 (Southampton: 
Centre for International Policy Studies, Department of Politics, University of Southamp
ton, 1993), 5. Fischer notes a number of reallocation schemes and some of their implications 
in "Innovations", 32-37. 

19. For some implications, see Fischer, "Innovations", 35-37, and Prospective Durability, 
6.1-6.6. 

20. At the 37th General Conference, China warned against "wilfully intensified supervision 
[of] some countries or deliberately simplified monitoring [of] others." PPNNNewsbrief 
23 1993, 12. 



Nuclear Weapons: Verifying Controls 27 

obligations assumed by Iraq: the failure to detect the separate, clandestine 
weapons programme.21 In the North Korean case, the IAEA was able to detect 
anomalies in samples which led it to believe that undisclosed activities were 
occurring. This suspicion was strengthened by other, US-provided, evi
dence.22 The North Korean challenge is to the IAEA's special inspection right 
and associated information mechanisms, and to the willingness of the interna
tional community to enforce the non-proliferation norm and associated treaty 
obligations in a touchy political situation. 

The other major international component of the nuclear non-proliferation 
regime is the trigger list of the Nuclear Suppliers Group. This incorporates a 
'latent' definition of the proliferation problem, since it tries to restrict exports 
of certain items as well as requiring safeguards on exports. The March 31-
April 3 1992 meeting of the NSG produced a revised set of guidelines on 
nuclear transfers, and a statement supporting the requirement of full-scope 
safeguards. It also produced guidelines and a memorandum of understanding 
for nuclear-related dual-use equipment, material and technology.23 Such mea
sures, and national measures (intelligence and criminal investigation) are 
needed to deal with the grey and black markets. The Iraqi case especially 
showed the possibilities for clandestine acquisition networks and the failure of 
intelligence. 

General Lines of Response to Trends and Concerns 
If asked to describe what is going on in nuclear non-proliferation verification 
now, one is tempted to respond 'everything'. Efforts are under way to deal 
with the post-Soviet situation. Regional arrangements for safeguarding are 
advancing in Latin America, after the Brazilian-Argentine agreement. The 
question of an IAEA role in the Middle East is being discussed. As noted 
above, there have been changes in the IAEA-European Union (EURATOM) 
relationship. The NSG, as also noted, has revised its nuclear transfer guide
lines, and is now addressing the problem of dual-use items. Some coordina
tion, if not harmonization, between the NSG and the IAEA could be 
developing. The IAEA Director has proposed various measures to strengthen 
the IAEA's safeguarding role, including measures to handle the problem of 
clandestine programmes. These include: earlier access to facility design infor
mation; use of special inspections; improving and expanding the reporting of 

21. David Albright and Mark Hibbs, "Iraq's Quest for the Nuclear Grail: What Can We Learn?" 
Arms Control Today, 22 1992, 9-10; David Albright, "A Proliferation Primer", Bulletin of 
the Atomic Scientists, 49 1993, 22. Joseph F. Pilat, "Iraq and the Future of Nuclear 
Non-Proliferation: The Roles of Inspections and Treaties", Science, 225 1992, 1227. 

22. Washington Post (National Weekly Edition), May 10-16, 1993, 17-18. 

23. See International Legal Materials, 31 (5) 1992, 1094-1134 and 1230-1255; Tadeusz 
Strulak, "The Nuclear Suppliers Group", The Nonproliferation Review, 1 (1) 1993, 2-10 
gives a brief history of the NSG. 
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imports and exports; expanding the IAEA's information sources; expending 
the safeguards focus to include nuclear facilities as well as materials, and 
amending safeguards standards with respect to 'significant quantities' and 
other key concepts.24 

These responses touch on the domestic, national, and international (bilat
eral, multilateral and international organizations) levels; they include supply-
side factors (many of them technical measures), but also, in the regional 
arrangements, address demand-side motivations. They can be as complex as 
the situations they are meant to deal with. One can argue that the nuclear 
non-proliferation regime is undergoing a profound transformation, with no 
guarantee of success, and in which there is no small danger that it could 
become still more complex and could be drawn into more explicit but also 
difficult relations with other verification and control activities (such as the 
Missile Technology Control Regime). 

In these terms, the problems facing the regime are not only technical or 
based on resource availability, they are also organizational-political and even 
high-political in character. They come closer and closer to the role of verifica
tion and control mechanisms in monitoring, sustaining, or changing the polit
ical order of the world. While such matters may seem strange to raise in a text 
on verification, this political sub-text cannot now be ignored. As with Strate
gic Studies more generally, the great changes in the world in recent years have 
underlined the intimate connections between high-political issues and more 
specific and apparently more technical and limited issues. 'Tis all in pieces, all 
coherence gone - and in this we rediscover the parameters and constants we 
earlier took for granted. Failure to recognize the broader implications of what 
we are about could doom the possibilities for progress that now seem to lie 
before us.25 

Stripping away the technical detail, we seem to be looking at the following 
broad sets of developments: responses to specific regional issues and possibil
ities; responses to the disaggregation of the nuclear package, including the 
problem of clandestine programmes, and shifts and developments in the orga
nization of the verification regime. These all interact. 

Regional Arrangements 
Regional arrangements could make new demands on IAEA resources. They 
could also create variations from one arrangement to another, since the 
requirements in some areas could be more demanding than in others. A more 

24. For discussion of some of these points, see Fischer et al, "Nuclear Triad". 

25. For one effort to grapple with the new intellectual environment facing security studies, see 
Edward A. Kolodziej, "What is Security and Security Studies?" Arms Control, 13(1) 1992, 
1-31. See also Barry Buzan, People, States, and Fear: An Agendafor International Security 
Studies in the Post-Cold War Era, (Boulder: Lynne Reinner, 1991). 
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demanding system is a possibility particularly in the Middle East. Thus, while 
we may have one overarching system of safeguards of effectively universal 
application, we could also see the rise of overlapping, varying, or competing 
systems on a regional basis. The possible redundancies and special features 
that develop could have much to recommend them, but may also undercut the 
central, universal system or further complicate the verification task: different 
systems and standards could give different signals or overwhelm us with the 
sheer volume of information generated. If, as could be the case with IAEA-
EURATOM relations, the IAEA pulls back in one area to allow a reallocation 
of effort to other, more politically-risky, areas, this could demonstrate a shift 
away from the base universal-technical activities to a marginal-targeted orien
tation. This would be resented in some quarters. 

Regional verification arrangements could also be useful in a confidence-
building role, in conjunction with broader efforts to manage or even resolve 
regional conflicts. How specific needs in specific regions may be met will 
vary. In the Indo-Pakistani case, for example, the issue is not one of verifying 
a non-nuclear status but of controlling a potentially dangerous nuclear situa
tion. The case straddles non-proliferation and arms control, as well broader 
questions of conflict management. This highlights the fact that technical 
verification means must ultimately be considered in their role as a contribu
tion to ending a politically-driven proliferation process. Nuclear verification 
could be used in a confidence-building role even if it falls short of a full 
safeguarding system. 

The Disaggregation of the Nuclear Package 
Shifts in the operating definition of the proliferation problem, and the more 
specific targeting of the 'marginal' verification and control system, are con
nected to the disaggregation of the nuclear package. Problems here include 
both the sheer volume of the information to be covered, and issues of coordi
nation and evaluation. 

There is a great temptation to respond to the disaggregation problem by 
seeking more information. This is understandable, and it may be useful in 
some cases. But the volume of information to be handled increases as: we 
move from state-to-state trade to the activities of firms and individuals; we 
move from items of direct or sole use in nuclear facilities to dual- or indirect-
use materials, equipment or technology; we develop more exacting and wide-
ranging reporting guidelines; we seek information on a universal basis, and if 
states develop significant indigenous capabilities, especially if these capabili
ties permit them to push their acquisition activities (if any) to further removes 
from the nuclear fuel cycle. 

Another temptation, again understandable and again with possible pay-offs 
in some situations, would be to use more exotic technology for gathering 
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information. Satellites have been suggested,26 and Open Skies is an obvious 
possibility as well. But the former at least require considerable information 
about a target state to begin with, and the latter agreed access to the territory. 
Both could be considered in conjunction with regional verification and confi
dence-building arrangements. A great danger is that large political, technolog
ical and financial resources could go into exotic technical systems - or into 
great organizational endeavours, for that matter - with little to show for the 
specific objective (regardless of other, perhaps more political-organizational 
gains), while investments with a higher direct pay-off, in less showy efforts, 
could go wanting. 

An alternative would be to make better use of the information we currently 
have. This suggests two possibilities: first, target selected importers rather 
than exporters, to bear down on the states that are really of concern, and 
second, that there must be filtering systems at lower (domestic, national) 
levels to reduce the volume of information to be handled at 'higher' stages in 
the information chain. Both present problems. A 'sink rather than source' 
orientation must be able to deal with cut-outs, middlemen and misrepresenta
tion, while a filter requires some coordination among information-gathering 
and -assessment systems. In either case, better international coordination is 
indicated, whether through the IAEA or the NSG, or some combination.27 

As a final point, tracking grey and black market operations, and using 
outside information in the IAEA, will tend to blur not only national-interna
tional distinctions but also distinctions among criminal investigations, espio
nage, monitoring, national means of verification, and international means of 
verification. The issues thus raised, including the political use of information 
and the sources of outside information, will affect the efforts of the IAEA to 
expand its information base for special inspections. North Korea has already 
claimed bias in the IAEA (and its direct negotiations with the US give some 
support to one, if disputable, interpretation of who the 'real' actors and issues 
are in this situation), but other states have also voiced concerns.28 

The Organization and Politics of the Verification Regime 
The nuclear non-proliferation regime is already very complex. Dealing with 
regional situations and with the disaggregation of the nuclear package will 

26. E.g., Leonard Spector, "Monitoring Nuclear Proliferation", in Michael Krepon et al, eds., 
Commercial Observation Satellites and International Security, (New York: St. Martin's 
Press, 1990), 124-141. 

27. There have been efforts in both to strengthen co-ordination and reporting, but in the IAEA 
case the result is still voluntary, falls short of a clearing-house, and apparently the reports 
are not to be subject to routine verification. In the NSG case, the 1992 memorandum of 
understanding provides for consultation on rejected requests from importers, but only 
voluntary consultation on accepted requests. 

28. See Chauvistre, 43 and PPNN Newsbrief, 23 1993, 12. 
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make it more complex. Contacts with other regimes, such as the MTCR, or 
with a future International Satellite Monitoring Agency will increase the 
complexity still further. Relations with the United Nations, especially with the 
Security Council for enforcement purposes, must also be considered.29 

Aside from the question of managing relations among various regimes, 
there are high-political matters to deal with here. Who is monitoring, verify
ing and controlling whom, with respect to what, and with what purposes in 
mind? In the nuclear, chemical, biological and ballistic missile regimes, driv
ing forces have been strongly-overlapping groups of primarily Western states, 
while the targets have generally been Third World states. This could generate 
resentment and resistance unless Third World countries decide that they have 
more to fear from each other than from an oversight function exercised by the 
First World. Enforcement activities by the Security Council would give addi
tional salience to this issue. 

As the IAEA, in particular, tries to become more active in the areas partic
ularly of special inspections and receiving information from outside sources, 
and as it becomes clear that, despite the broad, technical, non-discriminatory 
base system, the allocation of effort is increasingly driven by considerations 
of political risk, the IAEA will find it increasingly difficult to pose as a 
technical rather than a political organization. Joseph Nye's 'Law of Inverse 
Salience' may be expected to apply more strongly: roughly speaking, the 
greater the political importance of an organization's activity, the more reluc
tant are member states to give it independent authority.30 David Fischer and 
Paul Szasz have already (1985) pointed to the possibility that an expanded 
Board would lead to the initiative shifting to the Secretariat.31 Chauvistre's 
examination of the inspection issue points to Secretariat initiative and some 
Board resistance,32 a contest, perhaps, between Nye and Fischer and Szasz, 
leading to weakened initiatives, a loss of independence, or no action. The 
North Korean situation could be a test case for this. 

Increased politicization in the IAEA, even if it succeeds in taking a harder, 
more adversarial, verification stance, could adversely affect its credentials. 

29. The IAEA Board of Governors sent the North Korean situation to the Security Council 
over Chinese opposition; China, however, opposes sanctions on North Korea, and could 
veto them in the Security Council. While the North Korean situation is still in flux, some 
fear that the US will settle for something rather less than the IAEA Director-General would 
like, and might undermine the IAEA. Washington Post (National Weekly Edition), 
February 16-20, 1994, 17-18. 

30. Joseph S. Nye, Peace in Parts: Integration and Conflict in Regional Organization, 
(Boston: Little, Brown, 1971), 23-24. 

31. David Fischer and Paul Szasz, Safeguarding the Atom: A Critical Appraisal, (London: 
Taylor and Francis, 1985), 95-97. 

32. Chauvistre, "The Future of Nuclear Inspections". 
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Strong ties to a Western-dominated, status-quo oriented system of nuclear 
suppliers, and to a similar Security Council for enforcement purposes, would 
strengthen this possibility. The defence against it would have to include a 
strengthening of, and the perception by other states of the legitimacy of such 
trends within, the non-proliferation norm. 

Verification Research Implications and Possibilities 
The hardy perennials of detailed verification - technical changes and how to 
handle or exploit them, how to deal with specific questions of monitoring or 
control, etc. - can serve to drive a verification research programme. But one 
might wonder if narrowly technical approaches or demands for new, universal 
reporting systems are not approaching the point of diminishing returns. Other, 
perhaps more basic and sometimes more political, issues may also need 
careful attention. The suggestions below will cover informational, organiza
tional and political questions, and the problem of 'regime failure'. 

Information 
Information management is one area for further research: knowing what to 
look for, how to look, how to put information together, and what information 
is now available. Revised indicator lists of suspect activities, or configurations 
of capabilities and activities, and improved export guidelines and verification 
information requirements could be studied. The information resources of 
various agencies - national and international - need to be combined in some 
effective, efficient and acceptable manner to overcome the problems of 
increasing indigenous capabilities and the disaggregation of the nuclear pack
age. One approach to this could be through a detailed study of the Iraqi 
programme. 

Who obtains this information, how, and how it could be combined and 
assessed must be studied if the available information is to be exploited more 
efficiently. There could be significant political obstacles to enhanced informa
tion coordination. 

Organization 
Issues of the broad organization of the nuclear non-proliferation regime flow 
naturally from consideration of information management problems. Questions 
also arise about other relations among components of the broad regime, or 
even its relations with other regimes. Regional verification systems could 
supplement or be alternatives to universal systems. They might be tied to other 
regional arrangements for conflict-resolution or confidence-building. The 
linkage between local and global systems could produce inconsistencies, 
incompatibilities, ambiguities or gaps, as well as mutual reinforcement. 
Harmonization problems should thus be studied. Political implications 
flowing from the reallocation of resources as a result of IAEA-regional 
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arrangements must also be considered.33 NSG-IAEA relations should be 
studied. 

A particular area of further work, especially if we see the NPT as being in 
danger, is the question of fall-back positions. Comprehensive safeguards are 
currently linked strongly to the NPT, though some suppliers now require 
full-scope safeguards regardless of an importer's NPT or non-NPT status. 
Disconnecting full-scope requirements from the NPT, if coordinated through 
the nuclear suppliers, could preserve them in the case of an NPT withdrawal 
and might marginally strengthen the disincentives for withdrawal. Strength
ened and coordinated bilateral safeguards requirements, while presenting dif
ficulties as compared to the NPT system, could at least preserve an IAEA role 
and perhaps even NPT-equivalent safeguards.34 

Organizational implications for the IAEA of a shift in its orientation and 
activities should also be anticipated. Would a largely-Western staffed safe
guards organization be as acceptable if its verification activities were signifi
cantly refocused to the Third World, or would there be pressures for personnel 
changes - no verification without representation? 

Politics 
The implications of some proposed changes in IAEA activities point to the 
political fundamentals of verification. These are also worth serious consider
ation. The system could be as vulnerable politically as it is in technical or 
financial terms. The politics of verification must be addressed. Suggestions to 
'improve' the verification system must be considered in a broad political 
context. The politics of verification could well be a central issue in any 'New 
World Order'. 

'Regime Failure' 
We are sometimes warned of the possibility of a regime, or at least an NPT, 
failure. If we take these possibilities seriously, we should not be content with 
either an unspecified warning or one simply issued for rhetorical purposes. 
Failure can come in many guises: a test or a suddenly-revealed acquisition, or 
a withdrawal from the regime or some component of it; it can occur in many 
states simultaneously or in single states; it can occur massively and suddenly 
or over time and in stages; it can arise from failures within the verification 
system or from gaps in its coverage; or from other factors. 'Failure' is not a 
single thing but an internally heterogeneous concept. Its different possibilities 
may make a difference. 

33. See. e.g. Fischer, "The Future of the IAEA". 

34. Prospective Durability, 5.19-5.29, examines some issues in resorting to bilateral agreements. 
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For example, a failure in the form of a test or a revealed acquisition could 
be a direct failure in the verification system or its coverage, generating a loss 
of confidence in its ability to provide assurances. This differs from, though it 
could lead to, a failure through withdrawals (as withdrawals could occur for 
other reasons). Conversely, failure through withdrawal, though not necessar
ily due to doubts about the verification system, could strain the NPT, leading 
to a loss of confidence or to its actual failure. Thus, not only do modes of 
failure differ, but they also interact. 

In dealing with the prospect of failure, we want to identify, as well, possible 
policy responses. These could include: forestalling failure by anticipating it 
and taking appropriate actions; slowing the pace and spread of failure, to 
mitigate its consequences; revising to prevent future failures of the same sort; 
repairing failures; developing alternatives to failed systems, etc. Verification-
related issues may be involved in these responses. For example, safety-nets 
and fall-back positions could be responses to NPT withdrawals, preventing or 
slowing a spread to additional states. Regional systems could decouple prolif
eration failures in one part of the world, or involving one verification system, 
from other regions and systems. 


