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Proliferation Forecasting:
Some Lessons from the Past Record

Section I: Historical Assessments
Synthesis Paper

Proliferation Forecasting: Some Lessons from the Past Record

Introduction

Since the earliest days of the atomic age, efforts to forecast future nuclear proliferation
trends and developments have figured prominently in U.S. political-military planning. At
that time, the critical question for U.S. planners was how soon the Soviet Union would be
able to match American possession of atomic weapons. From the start, the difficulties of
accurately forecasting future proliferation developments became clear in the U.S. failure to
assess how quickly the first Soviet test would take place. The most accurate possible
proliferation forecasting — and its contribution to avoiding proliferation surprises — remains
an essential foundation for future U.S. policies to prevent proliferation or contain its
consequences. More broadly, credible and accurate forecasting is essential for anticipating
and responding across the spectrum of future security-related threats.

This paper reviews a select set of past proliferation-related forecasts. These “historical”
forecasts were performed between 1957 and 1990. They addressed nuclear proliferation
most prominently but also included forecasts of Soviet strategic forces developments and
wider missile proliferation. These forecasts also covered a broad spectrum of sources: de-
classified U.S. intelligence estimates, official memos, assessments by “special commissions,”
think tank reports, and writings by individual experts. Each forecast sought to project future
proliferation-related developments as well as the drivers of those trends.

The paper briefly reviews the main features of the forecasts and then presents a series of
potential guidelines for future proliferation forecasting efforts based on the record of past
forecasts. These guidelines are intended to support ASCO’s exploration of options for
developing a forecasting capability as part of its threat anticipation mission and in support of
the wider threat reduction activities of the Defense Threat Reduction Agency.

The following historical forecasts were reviewed:

1. Nuclear Weapons Production in Fourth Countries: Likelihood and Consequences. National
Intelligence Estimate, 1957

2. Development of Nuclear Capabilities by Fourth Countries: Likelihood and Consequences. National

Intelligence Estimate, 1958

1970 Without Arms Control. National Planning Association, 1958

4. Likelihood and Consequences of Proliferation of Nuclear Weapons Systems. National Intelligence
Estimate, 1963

@
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5. Memorandum for the President: The Diffusion of Nuclear Weapons With and Without a Test Ban
Agreement. Secretary of Defense Robert McNamara, 1963

6. Report to the President by the Committee on Nuclear Proliferation. Gilpatric Committee, 1965

7. Nuclear Proliferation Phase II. Robert M. Lawrence and Joel Larus (eds.), 1974

8. Sowviet Forces for Intercontinental Attack Through the Mid-1980s. National Intelligence Estimate,
1975

9. Trends in Nuclear Proliferation, 1975-1995: Projections, Problems, and Policy Options. Lewis A.
Dunn and Herman Kahn, 1976 (prepared for the U.S. Arms Control and Disarmament
Agency)

10. Intelligence Community Experiment in Competitive Analysis: Soviet Strategic Objectives — An
Alternative V'iew. “Team B Report,” 1976.

11. Swords from Ploughshares — the Military Potential of Civilian Nuclear Energy. Albert Wohlstetter
and Harry Rowen (eds.), 1979 (based on a 1976 report for U.S. Arms Control and
Disarmament Agency)

12. The Dynamics of Nuclear Proliferation. Stephen M. Meyer, 1984

13. The Dynamics of Nuclear Proliferation: Balance of Incentives and Constraints. National
Intelligence Memorandum, 1985

14. Missile Proliferation — Survey of Emerging Missile Forces. Congressional Research Service, 1988.

15. Nuclear Proliferation in the 1990s: The Storm after the Lull. Leonard Spector, 1990 (Appendix
A to New Threats: Responding to the Proliferation of Nuclear, Chemical and Delivery
Capabilities in the Third World, Aspen Strategy Group Report)

Proliferation Forecasting — a Synopsis of the Historical Cases

As reflected in Tables 1, 2 and 3 below, these forecasts relied on a range of analytic
methodologies, highlighted a number of key variables, envisaged different proliferation
outcomes, and evinced various strengths and weaknesses. No attempt is made here to
examine each these past projections in detail.' Instead, the discussion that follows focuses
on a number of recurring themes. Taken as a whole, these themes provide insight into the
potential limitations or dangers to be avoided in forecasting future proliferation — but also
wider security — developments.

Nuclear Proliferation Forecasting — The Initial Analyses

Table 1 distills the findings of a series of initial proliferation forecasts carried out in the
period 1957-1965. During this period, there was increasing concern about the possible
further spread of nuclear weapons beyond the United States (1945), the Soviet Union (1949),
and the United Kingdom (1951).

! Section 11 of this report provides detailed summaries.

-2 WMD FORECASTING
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Table 1. Selected Nuclear Proliferation Forecasts 1957-1965

Study Methodology Key Variables Projection Strengths Limitations
National Country case Indigenous technical | Widespread Provided capabilities | Both under and
Intelligence studies — expert capability + proliferation baseline; focused on | overestimated
Estimate — 1957 | analysis neighbor’s behavior regional spillovers capabilities;

technology push too
alarmist
National Country case Indigenous technical | Widespread Capabilities baseline | Technology push too
Intelligence studies — expert capability + proliferation; alarmist; undercut
Estimate — 1958 | analysis neighbor's collaboration by wild cards

behavior/spillover

among existing

effects and new
proliferators
National Trends analysis Indigenous technical | Widespread Flagged potential Technology push too
Planning and extrapolation | capability proliferation from dangers alarmist;
Association: inexorable underestimated role
1970 Without technological of political-social-
Arms Control — advances; U.S.- economic factors;
1958 Soviet nuclear undercut by wild
arsenals in many cards
10,000s
Secretary of Alternative Different nuclear Marginal impact of | Focused on political | Overestimated
Defense scenarios testing limits; spread | CTBT on incentives and spread of nuclear
McNamara: of nuclear energy to | proliferation disincentives, not energy
Memo on developed and outcomes only on technological
Comprehensive developing countries capabilities
Nuclear Test Ban
- 1963
National Country case Nexus of technology | Acquisition of Multiple variables Over — and under-
Intelligence studies and motivations nuclear weapons | vice only estimated timing;
Estimate - 1963 by China - butvia | technological overestimated
plutonium capabilities; impact spread of nuclear
pathway; India’s of regime initiatives energy;
acquisition; (e.q., eventual non- underestimated
lessened fears of | proliferation treaty) domestic factors and
very widespread nation-unique

proliferation
despite many

approaches;
undercut by wild

countries with cards
technical option
Gilpatric Wise Men-Delphi | Technology — On brink of Focus on security- Role of domestic
Commission survey especially spread of | worldwide nuclear | related variables vice | factors
Report - 1965 nuclear energy; proliferation only technological underestimated;
perceptions of capabilities nuclear energy
security overestimated

The initial proliferation forecasts examined in this historical study used a broad range of
methodologies: country case studies; an extrapolation of current technical-military trends;
alternative scenarios; and wise-men Delphi survey techniques. Key crossing-cutting themes

include:
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Warnings of Widespread Proliferation. Many of the early forecasts envisaged
increasingly widespread nuclear proliferation. Perhaps most typical, the National
Planning Association’s 1958 report warned of a world of dozens of nuclear weapon
states by 1970. Internal U.S. intelligence estimates were somewhat more restrained
but also erred toward projecting possible acquisition of nuclear weapons by many
countries. As late as 1965, the Gilpatric report — based on a Delphi methodology —
warned of a world on the “brink” of global proliferation and called for specific
actions to be taken to prevent that outcome.

Proliferation Drivers. 1n large part, these early fears of very widespread future
proliferation resulted from a “technology push” model of the proliferation process:
a projected global spread of nuclear technology would lead to decisions to pursue
nuclear weapons. Toward the end of the 1957-1965 period, there was a greater
recognition that the spread of technical capability alone need not result in decisions
to build nuclear weapons, particularly if policies and actions to prevent proliferation
were put in place.

Spread of Nuclear Energy. 'The spread of technology to produce nuclear weapons was
seen by these initial proliferation forecasts as an inexorable by-product of the spread
of civilian nuclear technology. The common theme was that as countries began to
use nuclear energy for civilian purposes, especially for nuclear power production of
electricity, they would acquire technology, skills, and materials that could be diverted
into a nuclear weapons program. In that regard, however, virtually all of these
forecasts turned out to have exaggerated the use of nuclear power as a source of
nuclear energy by other countries. Technical, economic, and other factors all
resulted in a far slower spread of nuclear power than anticipated in the late 1950s
and early 1960s.

Uncertainty in Estimating the Emergence of New Nuclear Powers. Individual forecasts both
overestimated and under-estimated how long it would take individual countries to
acquire nuclear weapons. In some instance, this reflected faulty assessment of the
future technological capabilities of specific countries. For example, the 1957
National Intelligence Estimate (NIE) assessed that China would not be able to
acquire nuclear weapons without major external assistance. Similarly, while the 1963
NIE projected China’s acquisition of nuclear weapons, it overestimated how long it
would take China to acquire the needed nuclear weapons materials and expertise to
do so. By contrast, the 1963 NIE underestimated how long it would take India to
emerge as a nuclear weapon state — in part because it misjudged the extent of Indian
ambivalence about nuclear weapons, and in part because of “wild cards” (see below).

Focus on U.S. Allies and Friends. One of the primary areas of attention of these early
forecasts was proliferation by U.S. allies and friends in Europe. In large part, this
focus reflected the emphasis on the availability of indigenous technical capability as a

WMD FORECASTING
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key proliferation driver as well as the spillover effects from a neighbor’s acquisition
of nuclear weapons. The initial studies, e.g., the 1958 NIE, also highlighted the
impact of U.S. policy — in particular, a U.S. nuclear guarantee through NATO, as a
countervailing factor. Indeed, these initial warnings of proliferation partly
contributed to new U.S. policy steps to enhance the American nuclear guarantee to
key allies.

Reliance on a “Proliferation Mental Model.” Sometimes, a mental model or mindset about
the proliferation process proved faulty. Again to cite the case of China, the 1963
NIE assumed that China would follow the plutonium production route to acquire
nuclear weapons material for a first device. The U.S. Trinity test had used plutonium,
as had the first Soviet atomic bomb test. Production of highly-enriched uranium for
nuclear weapons also was thought to be beyond China’s capabilities at the time. This
assumption was proved wrong when analysis of China’s 1964 test showed that it had
been of a uranium device

Impact of “Wild Cards.” The occurrence of unexpected developments sometimes
undercut the accuracy of these initial forecasts. India’s projected advance toward
nuclear weapons proved slower than anticipated by the 1963 NIE partly because of
the deaths of critical leaders (Prime Minister J.N. Nehru in 1964 and his successor
Lal Bahadur Shastri in 1966) and key bomb proponents (Homi Bhabha, the founder
of India’s atomic energy program in 1964).

Forecasting Changed the Forecast. 'To varying degrees, the forecasts became an
independent factor shaping the future proliferation outcomes that they were seeking
to forecast. By way of example, the 1958 NIE emphasized the importance of a U.S.-
NATO nuclear guarantee to reassure Germany. Also, the Gilpatric Report’s fears of
widespread proliferation gave a push for U.S. efforts to negotiate the NPT.

Nuclear Proliferation Forecasting - The “Second Wave”

India’s detonation of a nuclear explosive device in 1974 once again focused U.S. attention on
the proliferation of nuclear weapons. In this context, what may be termed a second wave of
proliferation forecasts resulted, including studies undertaken directly for the U.S.
government. By the 1980s, there had been sufficient past internal forecasts to warrant a
National Intelligence Estimate on “lessons learned.” Summarized in Table 2, these studies
again used a variety of methodologies. Some key themes include the following:

Proliferation Scope and Pace Overestimated. Once again, there was a tendency among the
more prominent of these forecasts to overestimate the scope and pace of future
nuclear proliferation. The Dunn-Kahn study set out a series of alternative
projections of proliferation, ranging from “slow but steady” proliferation to a world
of “runaway” proliferation. Somewhat differently, the Wohlstetter-led analysis
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warned of what it called a “plutonium overhang,” with upwards of 40+ countries
having access to nuclear weapons material. This led the authors to warn of potential
“exponential” growth in the number of nuclear weapon states. By contrast, in its
review of past assessments for lessons learned, the 1985 NIE explicitly noted that
earlier fears of overt proliferation had been exaggerated, partly due to a an emphasis
on access to technology as the proliferation driver, partly due to a “domino effect”
theory assuming many inter-linked proliferation decisions.

More Sophisticated Understanding of Proliferation Drivers. Technology availability
continued to figure prominently as a variable shaping future proliferation trends in
these studies — and in the case of the Wohlstetter study was the overriding reason for
concern about the prospect for widespread acquisition of nuclear weapons. At the
same time, these studies reflected overall a more varied and complex assessment of
proliferation drivers. Several of them highlighted the interaction of technical and
political factors leavened by bureaucratic and scientific momentum as well as
domestic politics. The NIE’s review of past forecasts acknowledged the role of U.S.
non-proliferation policies as an independent variable in its own right.

WMD FORECASTING
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Table 2. Selected Nuclear Proliferation Forecasts: 1970-1990

Study

Methodology

Key Variables

Top Forecasts

Strengths

Limitations

Robert Lawrence
and Joel Larus,
“Nuclear

Country case
studies — experts
from each country

Officially-
articulated security
doctrines and

Some
proliferation likely
- India, Israel, but

Provide insights from
country nationals

Too fixed in time —
overtaken by
events; undercut by

Proliferation Phase policy not South Africa wild cards (e.g.,

II"-1974 Cuban-Soviet
intervention in
Africa)

Lewis Dunn and Alternative futures | Technical options, Slow but steady Concept of Too many

Herman Kahn,
“Trends in Nuclear

political-security
incentives and

proliferation taken
as starting point —

proliferation chains;
highlighted multiple

possibilities set out
- no single “most

Proliferation — disincentives, but only one of drivers and more likely"; chain
1975-1995" - 1976 bureaucratic and 15+ conceivable | complex proliferation | reaction effect
ACDA report scientific alternative futures | dynamics via over-estimated;
momentum, up to runaway, alternative futures; undercut by wild
proliferation shocks | global focus on dealing with | cards (e.g., internal
proliferation consequences as political change in
well as prevention Argentina-Brazil)
Albert Wohlstetter Trends analysis — Spread of nuclear Emerging access | Highlighted potential | Extrapolation of

and Harry Rowen quantitative energy; estimates to nuclear impact of nuclear trends overtaken
(eds.), “Swords estimates of of available weapons material | energy use; by events - 1979
from plutonium plutonium by 40+ countries baseline of worst Three Mile Island
Ploughshares” - availability — danger of case risk nuclear accident
1979 (original (“overhang”) with exponential damped nuclear
versionin 1976 as | widespread use of growth of nuclear energy use;
ACDA report) nuclear energy weapon states problems with use
of civil plutonium
Steven Meyer, Quantitative model | Risk factors — Assessed Summarized large Individual experts
“Dynamics of — with Delphi technical proliferation risk body of country data; | with varied
Nuclear ranking by experts | capabilities, across 36 provided relative knowledge of many
Proliferation” motivations, countries proliferation risk countries; over-
proliferation impact rankings with both and under-
technical and estimated internal
motivation factors factors
National Historical Technical Future Use of multiple Underestimated
Intelligence Council | assessment of capabilities, proliferation likely | variables; identified technical advances
-1985 previous NIEs for political to be covert not lessons to be - DPRK, Iraqg,
lessons learned motivations, overt; acquisition | learned from past Brazil; undercut by
internal factors, by Pakistan assessments wild cards (e.g.,
non-proliferation A.Q. Khan network)
norms, impact of
U.S. policies
Leonard Spector, Country case Technical Additional Comprehensive Undercut by
“Nuclear studies by an capabilities; horizontal assessment domestic political
Proliferation in the | individual author security proliferation; lack | provided baseline for | wild cards (e.g.,
1990s: The Storm motivations; of progress on more detailed collapse of Soviet
After the Lull" - domestic factors nuclear country analysis Union apartheid
1990 disarmament South Africa); limits

threatens Nuclear
Non-Proliferation
Treaty (NPT)

of single author
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Spread of Nuclear Energy Overestimated. Many of these forecasts (most prominently the
Wohlstetter-led study) overestimated the global spread of nuclear energy generally,
and the use of plutonium as a civilian nuclear reactor fuel more specifically. Once
again, there was an assumption of nuclear energy finally “taking off”. In good
measure, this assumption reflected the impact of the 1973 oil embargo, tightening of
global energy markets, and stated plans of many countries to rely more heavily on
nuclear energy to generate electricity as well of some countries to use plutonium to
fuel breeder and light-water reactors. Such plans did not materialize — due to
changing economics, technical problems, and the occurrence of wild cards.

Timing Considerations. In some cases, proliferation forecasts identified future
developments that did not come to pass in the period covered by the projection but
which have since occurred. While the Wohlstetter study’s projection of a world of
nuclear-capable states proved exaggerated for its time, it now is acknowledged that
many states are acquiring latent nuclear proliferation options. Somewhat similarly,
while the Nuclear Suppliers’ Group proved very effective in controlling technology
from the mid-1970s to the mid-1990s, its effectiveness was dramatically undercut in
the past decade by new illicit sources of supply (e.g., the A.Q. Khan network).

Wild Cards Again Affected Outcomes. The occurrence of many different types of wild
cards again influenced the extent to which these forecasts proved accurate. The
Three Mile Island nuclear power plant accident in 1979 — followed by the far more
serious Chernobyl accident in1986 — dramatically undercut public and political
support for pursuing nuclear power. Somewhat differently, Soviet-Cuban
intervention in Angola changed the political-military context for South Africa’s
thinking about nuclear weapons, thereby undercutting the Lawrence-Larus forecast
that South Africa would not seek nuclear weapons. Domestic political changes in
Argentina and Brazil in the mid-1980s also was unanticipated but had significant
non-proliferation spillovers. At the end of the period, the collapse of the Soviet
Union in 1991 and South Africa’s change of nuclear policy were two other wild cards
that could not have been anticipated but which shaped proliferation dynamics.

The Forecasts Influenced Outcomes. Once again the forecasts themselves played a part in
shaping and reinforcing U.S. non-proliferation policy. Conducted for the U.S. Arms
Control and Disarmament Agency in the aftermath of India’s nuclear test, both the
Dunn-Kahn and the Wohlstetter-Rowen studies contributed to the overall
reinvigoration of U.S. non-proliferation efforts in the mid-to-late 1970s.

Proliferation Forecasting — Soviet Strategic Forces and Missile Proliferation

Several

other forecasts addressed Soviet strategic forces and missile proliferation. These are

captured in Table 3.
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Table 3. Selected Forecasts of Soviet Strategic Forces and Missile Proliferation: 1970-1990

Study Methodology Key Variables Top Forecasts Strengths Limitations
National Quantitative Technological Continued Comprehensive Overtaken by wild
Intelligence modeling of research and augmentation of assessment of card of Soviet
Estimate on Soviet | alternative development Soviet military strategic trends invasion of
Forces for outcomes advances; capabilities — new, Afghanistan,
Intercontinental alternative SALT Il | more accurate resulting in failure
Attack through the strategic arms ICBMs; increased of SALT Il

mid-1980s — 1975

control scenarios

force survivability
and flexibility; but
strategic balance

agreement to
enter into force;
discounted Soviet

unlikely to be strategic culture
decisively altered (see Team B
assessment)
Soviet Strategic Use of outside Historical evidence | Soviet leaders Challenged insider Team B had its
Goals — “Team B” experts to review —as discerned by seeking strategic “mindsets” own “mindsets”
Assessment -- in-house Team B members — | superiority and
1976 assessment; compared to global hegemony;
extrapolation from previous NIES did not accept
history, strategic mutual assured
culture destruction but
were pursuing war-
fighting capability;
U.S. mirror images
— projecting its own
assumptions and
policies onto Soviet
Union
‘Missile Country case Technical Country-by-country | Comprehensive Underestimated
Proliferation — studies —technical | capabilities assessment of survey — overall, some capabilities;
Survey of Emerging | assessment future advances of | accurate in its did not consider

Missile Forces” —
Congressional
Research Service
(CRS) -- 1988

missile programs
around the world

assessment of
country capabilities

internal and
external
geopolitical factors
- vice technology
options — as
motivating factors

Two key themes recur in this related but distinct area.

The Impact of Mindsets — and Counter-Mindsets. Facing criticism of its policy toward the
Soviet Union, the Carter Administration asked a team of outside experts to review
past intelligence assessments of Soviet strategic policy and posture. At the heart of
this so-called “Team B” assessment was the view that earlier formal estimates had
downplayed what the group viewed as Soviet pursuit of nuclear superiority and
global strategic hegemony. To the Team B outsiders, these estimates had assumed
that the Soviet military and political leadership shared the same strategic goals as the
United States — a case of mirror-imaging. At least in part, later revelations after the
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end of the Cold War supported this contention that the Soviet political-military elite
did not fully share U.S. strategic concepts, especially a commitment to mutual
assured destruction as a strategic concept. That said, the Team B outsiders’ view
equally reflected its own mindset about the Soviet Union, one that exaggerated the
extent of these differences and the Soviet readiness to run risks in pursuit of global
strategic advantage.

The Impact of Wild Cards. 'The occurrence of wild cards was again evidenced. In
particular, the Soviet invasion of Afghanistan in 1979 led to the U.S. Senate’s
decision not to ratify the SALT II Treaty, whose ratification was one of the key
assumptions of the 1975 NIE on Soviet intercontinental forces.

Proliferation Forecasting - Some Guidelines from the Historical Cases

The review of past proliferation forecasts suggests a series of inter-related guidelines for
future proliferation forecasting. These should be considered in the development of
forecasting “best practices.”

= Don’t rely only on a single methodology.

= Assessing technical capabilities is only the starting point.
* Don’t forget the intangibles.

* Be wary of extrapolating trends.

®  Develop alternative possibilities.

®= Don’t mirror image.

* Find a way to challenge mindsets and fashions.

= Think about wild cards.

Don’t Rely on a Single Methodology. Over the past decades, many different forecasting
methodologies have been used, sometimes more rigorously, sometimes less so. No
single methodology proved sufficient. This experience indicates the importance of
relying on multiple methodologies in seeking to forecast the future scope, pace, and
dimensions of proliferation. Looking ahead, no single preferred approach for mixing
multiple methodologies stands out. Instead, the particular mix of methodologies
chosen may depend significantly on the more specific question at hand. By way of
example, assume the goal is to develop a forecast of 2015 proliferation in a given
region. Country case studies using a variety of technical, political, and domestic-
internal variables would provide a means for developing a baseline. Thinking about
possible interactions among country decisions — if not quite proliferation chains —
would complement more static one-by-one country assessments. Several different
alternative futures could be developed. In turn, this baseline could be assessed
against a number of national, regional, and/or global wild cards that could change
the projection.

[-10 WMD FORECASTING



Proliferation Forecasting:
Some Lessons from the Past Record

Assessing Technical Capabilities is Only the Starting Point — and Uncertain. Assessing
technical capabilities is essential, but only provides a point of departure. Other
political-security variables shaping national decisions — and the unique internal
dynamics, bureaucratic features, and strategic cultures of specific countries — also
must be considered. Moreover, technical capabilities — and especially the time it
would take a country to acquire chemical, biological, or nuclear weapons — have
proved uncertain. Unfortunately, past experience offers little guidance on whether
to err on the side of assuming more rapid advances or less rapid advances — only that
forecasting can err in either direction. More recently, technical capabilities have also
been affected by proliferation wild cards, including the type of nuclear
entrepreneurship typified by the A. Q. Khan nuclear supply network. This, too,
suggests the need to recognize the inherent uncertainties involved in assessing
technical capabilities.

Don’t Forget the Intangibles — Including Proliferation Psychology. Even as past proliferation
forecasts moved beyond an essentially “technology push” model of proliferation to
focus on the interaction of political-security motivations and technical possibilities,
too little attention still was paid to more intangible factors that can affect
proliferation decisions. Several of these factors already have been mentioned,
including domestic politics, bureaucratic-scientific momentum and national strategic
culture. In addition, one further, particularly intangible factor that needs to be
considered is what may be termed “proliferation psychology.” Usually overlooked,
proliferation psychology has many dimensions. At one level, it encompasses unique
ways of thinking and acting among senior-most leaders. For example, it is difficult
to understand France’s pursuit of a significant nuclear weapons capability without
taking into account French President Charles de Gaulle’s belief in and commitment
to restoring France as a great power. Proliferation psychology also reflects national
memory, exemplified by continuing public and official Israeli support for nuclear
weapons as the ultimate guarantee against another Holocaust. Still other dimensions
include perceptions among decision-makers of the utility and usability of WMD,
perceptions of the legitimacy and credibility of existing non-proliferation institutions,
and more diffuse beliefs about the possibility of avoiding more widespread
proliferation.

Be Wary of Extrapolating Trends. Proliferation related trends — political, military,
economic, social, and technological — can provide a starting point for proliferation
forecasting. However, past trends have sometimes proved short-lived or weaker
than anticipated. The best example in proliferation forecasting is the repeated
prediction of ever-greater reliance on nuclear energy globally. In that case, economic
uncertainties, technical problems, and public resistance fueled by wild cards all short-
circuited what seemed an inexorable trend. Sometimes, perceived trends can create
countervailing responses on the part of governments, economies, societies, and
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individuals. Fear of a perceived trend toward national enrichment and reprocessing
capabilities, for instance, led in the 1970s to a U.S.-led agreement on national
suppliers’ restraint in the export of such capabilities — and may do so again today.
Develop Alternative Possible Outcomes. One of the most important lessons of past
proliferation forecasting is the need to think in terms of alternative possible
outcomes. Focusing on alternatives provides a check against the types of forecasting
uncertainties and unexpected shifts that have been revealed in this assessment. An
appreciation of potential alternative outcomes would also provide a more nuanced
basis for policy development. In that regard, it would help especially to identify the
potential drivers of less desirable outcomes, which in turn would support actions to
avoid them. Thinking in terms of alternative outcomes also would help to test
existing forecasting assumptions and challenge established mindsets. Thinking in
terms of alternative possible outcomes could entail a highly structured alternative
futures approach, or could be more informal with an emphasis on more general
scenarios.

Don’t Mirror Image. Proliferation forecasting also should be attuned to the risk of
mirror imaging and thinking that other countries will share U.S. perspectives,
concepts, or technical approaches. In practice, this calls for focusing on the unique
cultural, psychological, historical, and other features of various states — and for
thinking about how these may shape proliferation decisions, choices, and actions. It
also calls for a readiness to accept evidence that other countries may be choosing
different technical paths than those pursued by U.S. programs. More broadly, as
suggested next, there is a need to challenge existing mindsets about the proliferation
process.

Find a Way to Challenge Existing Mindsets. Challenging entrenched proliferation
mindsets can be done a number of ways. One way is to use a structured analytic
approach aimed at making assumptions explicit — and then testing their credibility.
Use of formal “red team” methodologies is another approach. A more routine
readiness on the part of analysts to revisit their assumptions and conclusions can be
encouraged. Also, some combination of these approaches could be built into the
proliferation forecasting process.

Think about Wild Cards. 'The impact of wild cards in undercutting forecasts of the
scope, pace, and characteristics of proliferation is one of the most striking features of
past proliferation forecasts. Many different kinds of wild cards were revealed:
changes in domestic political leadership, deaths of key individuals, military
intervention and conflicts, nuclear power plant accidents all were prominent. Thus,
it is especially important to build possible wild cards into any approach to
proliferation forecasting. One way to focus on wild cards is to ask explicitly what
types of unexpected developments could undermine any given baseline forecast. Or
a set of wild cards could be identified and their impact assessed. Still another
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approach would focus less on possible proliferation outcomes than on the
assumptions underlying current expectations about proliferation — and how different
wild cards could reinforce or undermine those assumptions.

Concluding Thought

This assessment of historical proliferation forecasts highlights both some pitfalls to be
avoided and some guidelines for approaching the challenge of forecasting future
proliferation-related threats. As noted above, forecasts can change the future that they seek
to project. By energizing and informing policy responses, forecasts can become “self-
denying” prophecies, as was the case with the oft-made, but repeatedly exaggerated historic
forecasts of very widespread proliferation. So viewed, whether or not a forecast proves
accurate is only one test — and in some ways not necessarily the most critical test — of its
ultimate utility in informing U.S. policies.
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Section ll: Historical Assessments - Synopses

Nuclear Weapons Production in Fourth Countries Likelihood and Consequences

National Intelligence Estimate, Washington, D.C.
National Intelligence Council, 1957

Overview

The NIE forecasts proliferation developments from 1957-1967 using a country case study
methodology (with an emphasis on technical capabilities as well as potential neighboring
country spillover effects). Its technical assessment projected the amount of nuclear weapon
material likely to be available indigenously as a key to determining countries of most
proliferation concern. It considered the potential role of outside technical assistance as a
proliferation accelerator — both in terms of the timing of access to a limited fission capability
as well as in jJumping to more sophisticated weapons. The emphasis on indigenous technical
capabilities underestimated some countries’ ability to go beyond limited weapons programs
(even without outside assistance), while overestimating the likelihood that some other
countries would seek nuclear weapons. (This overestimate proved to be a continuing
weakness of technically-weighted country studies.) The study’s focus on neighboring
country spillover effects served to highlight some potential proliferation spillovers but also
overemphasized others. The NIE’s emphasis on the potential importance of foreign
assistance likely shaped the conceptual approach taken by U.S. officials to preventing
proliferation, with an attempt to impede that assistance via international institutions and
treaties. It identified the potential impact of technical-political surprises in affecting
proliferation, a factor illustrated by the soon-after creation of a new Fifth French Republic
under President Chatrles de Gaulle.

Timeframe Examined
1957 through 1967 (ten years)

Prevailing Context

With regard to the overall geopolitical situation, this estimate was undertaken in the midst of
a troubled international political-security environment. During the preceding years, the
following political shocks had occurred: the aborted Hungarian Revolution and Soviet
invasion of Hungary to put it down; the Suez Crisis with UK-France-Israel invading Egypt —
and being forced out when Soviets threatened nuclear war and the United States did not

back the UK and France; and France’s defeat at Dien Bien Phu in 1954, which led to its
withdrawal from Vietnam. Technically, first the United States and then the Soviet Union
detonated rudimentary thermonuclear weapons — H-bombs — in 1954. Somewhat differently,
the context for this study reflected speculation about which country would become the

WMD FORECASTING [1-1



Section Il
Historical Assessments — Synopses

fourth nation— after the United States, the Soviet Union, and the United Kingdom — to
acquire nuclear weapons.

Methodology: Country Case Studies

The NIE is comprised of a set of discrete country assessments. In making judgments about
future trends, the NIE placed considerable emphasis on assessing indigenous technical
capabilities and developments among the fourth states discussed. It stopped short, however,
of what later came to be termed as the “technology-push methodology” in forecasting
proliferation trends. Two technical dimensions that would figure prominently later, however,
were not emphasized: access to imported technology and the role of gray market
proliferation rings. Instead, in projecting future trends, the assessment focused on whether
or not a state could develop a limited arsenal based on its own resources. The country case
study methodology also considered motivational and deterrent factors, particularly as to how
these factors could affect the timelines for weapon development in each country examined.
As part of the case study methodology, possible spillover effects on other countries were
considered.

Key Projections/Forecasts

Based on its country-by-country assessment of technical capabilities, this NIE judged that
within the period from 1957-1967 up to 10 countries would have the technical capability to
indigenously develop first generation fission nuclear weapons with yields of 20-40 kt. The
authors based that assessment primarily on each country’s access to uranium, overall level of
technology development, and civilian nuclear energy programs. In addition, the country
studies examined the role of nationalism and alliances in nations’ decisions to pursue or not
to pursue nuclear weapons. The NIE noted that a technological breakthrough or successful
espionage could significantly increase the capabilities of the countries discussed. The NIE
assessed, however, that no fourth country would be able to develop more sophisticated
thermonuclear weapons without outside assistance.

Technical Assessment:

France

The nation will be able to have a weapons production capability by 1958. It estimated that
France would have produced enough plutonium for up to 3 nominal nuclear weapons of
between 20-40 kt yield a year. By 1962, France will have the capability to produce enough
plutonium for up 50 weapons per year, and by 1967, France will be able to produce enough
for 110 nuclear weapons annually.

Sweden

Sweden would not be able to produce enough plutonium for a nuclear weapon until 1961.
By 1964, it would be able to produce enough plutonium for approximately 10-20 to 40kt
weapons annually and by 1967, Sweden would be able to produce enough for the production
of up to 35 weapons a year.
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The NIE predicted that French and Swedish decisions to produce nuclear weapons would
not automatically spark immediate nuclear weapons production efforts in other Western
European States. However, it might motivate others to call for a jointly developed pool of
weapons for a common defense. According to the NIE, Switzerland may also consider
independent development if this happens.

Canada

The nation was projected to have the capability to support the production of plutonium for
about 35 weapons per year by 1965. (Canada, however, had decided not to pursue nuclear
weapons over a decade prior, in the late 1940s.)

West Germany

The country would be able to produce nuclear weapons at the end of the ten-year study
period, if it remained totally dependent on its own low-grade uranium ores. If West
Germany had access to “high-grade” uranium ores, it could produce nuclear weapons within
five years.

Other European countries of concern included Belgium, which the NIE estimated could
begin a nuclear weapons program by 1967 with no external assistance. Without
extraordinary efforts and assigning the highest priority to a weapons program, Italy would
not be able to develop a weapon within a ten-year period. Switzerland, Norway, and the
Netherlands would require unrestricted access to uranium supplies or spent fuel from
reactors to develop nuclear weapons within a ten-year period. Czechoslovakia, East
Germany, and to a lesser extent, Poland were thought able to develop a program based on
their uranium resources, but also were seen to be at the early stages of nuclear energy
development.

Elsewhere around the globe, Japan was thought technically capable of producing nuclear
weapons within 10 years, if given unrestricted access to uranium supplies or if it was able to
exploit recently reported uranium deposits to fuel its nuclear reactors. India was seen as
unable to develop a nuclear weapons program within the ten-year period without
extraordinary efforts and assigning the highest priority to a weapons program. The NIE
assessed that in comparison to the above countries, the PRC and Australia possessed fewer
of the resources required to develop nuclear weapons and therefore would require major
external assistance. Israel was seen to be in a comparable situation. The NIE noted
however, that these countries were obtaining assistance from external sources and had
already begun nuclear energy programs.

Other Major Conclusions and Unique Dimensions
Motivations

With regard to the motivations that each country may have to acquire a nuclear weapons
capability, the NIE highlighted the role of prestige in France’s pursuit of nuclear weapons as

WMD FORECASTING II—3|



Section Il
Historical Assessments — Synopses

well as the potential spillover effects of nuclear weapon acquisition by neighboring countries,
e.g. the impact of France’s development of nuclear weapons on West Germany’s incentives
to develop its own nuclear program. The NIE estimated that if the United States agrees to
provide nuclear weapons to Western European countries (e.g., as eventually occurred under
dual-key arrangements), this step could provide an alternative means of enhanced deterrence
for these countries at least in the short term. Domestic political-regime changes were
identified as a possible surprise that could affect proliferation.

Other Judgments

One of the major conclusions and unique dimensions of the study was the assessment that
up to 10 countries could develop nuclear weapons programs capable of producing 20-40kt
nuclear weapons while relying solely upon indigenous resources. At the same time, the NIE
was skeptical about the ability of a fourth country to develop more than a limited nuclear
weapon system without outside assistance. Disarmament agreements were not seen to be a
deterrent to the longer-term development of nuclear weapons by the fourth countries
considered.

In turn, the NIE estimated that fourth country weapon development would neither reduce
reliance on security alliances nor would it increase the possibility of outright war. However,
more fourth power nuclear weapons development could reduce a nation’s susceptibility to
Soviet pressure and might even lead these countries to assert their independence from
Western alliances.

The NIE estimated that the Soviets would not be overly concerned if a fourth country
obtained nuclear weapons, but that the Soviets might find ways of taking advantage of
assertions of independence by the United States” Western allies in an attempt to worsen U.S.
relations with these nations. On the critical question of how the Soviet Union would
respond to German acquisition of nuclear weapons, it was judged that the Soviet Union
would not attack westwards. Indeed, it was judged that the Soviet Union might be prepared
to accept a regional nuclear weapons program for Western Europe.

More broadly, the NIE also concluded that disarmament agreements could offer a means to
help contain proliferation incentives in some important countries.

Assessment

Which aspects of the study stood the test of time (i.e. came true)?
Which aspects have not?

France
Prestige considerations will lead France to become the “fourth” nuclear power.
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Result: France tested a nuclear weapon in 1960. At the same time, prestige alone cannot
provide a sufficient explanation for France’s continuing commitment to acquiring a serious
nuclear force posture. Rather, a political upheaval leading to Charles de Gaulle’s assuming
the presidency of the new Fifth Republic and memories of France’s 1940 defeat by Germany
as well as U.S. failure to support it at Suez were critical drivers of an expanding French
program.

China
Communist China would require major foreign assistance to acquire nuclear weapons in 10
years.

Result: Neutral or wrong. Most analysts believe that China received some limited assistance
from the Soviet Union, but undertook most of its weapons development activities
indigenously. Without outside assistance, China also proved able to test a thermonuclear
weapon in 1966, thereby jumping from a limited to a more sophisticated capability. In 1964,
during the ten-year forecast period, China conducted its first test without assistance.

India
If China acquires nuclear weapons, then Indian opposition to pursuing an indigenous
program may fade.

Result: China’s 1964 nuclear weapon test did provide a major impetus to India’s pursuit of a
nuclear weapons capability.

Japan

Within the next five years (1957-1962), Japan will take initial steps to build a nuclear
weapons program independent of U.S. assistance. A Japanese nuclear weapons program will
not affect Soviet policies unless the Chinese demand support of their own nuclear weapons
endeavors.

Result: Japan did not develop nuclear weapons, partly because of domestic factors and partly
due to the American alliance connection.

Canada
If fourth countries obtain weapons and the United States does not provide Canada with air
defense, then Canada too will seek its own nuclear weapons.

Result: The North American Air Defense Command (NORAD) was created in 1958 to
organize U.S. and Canadian air defense cooperation. Along with wider defense cooperation
with the United States in NATO, NORAD reinforced Canada’s eatlier decision to not to
pursue nuclear weapons.
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Israel
Israel will attempt to acquire nuclear weapons if it can obtain access to a source of nuclear
weapons material.

Result: With assistance from France (provision of the Dimona research reactor and heavy
water for that reactor’s operation) and the United Kingdom (heavy water), Isracl completed
the first stage of a nuclear weapons program, R&D, by 1966. On the eve of the 1967 Six-
Day War, it may have assembled its first nuclear weapon.

Soviet Reactions

It is unlikely that the actual initiation of fourth power production [nuclear weapons
development] in a non-Communist state would alter Soviet estimates of Western intentions
or Soviet policies. Moscow would probably accommodate itself to a regional nuclear
weapons program of Western European countries.

Result: French acquisition of nuclear weapons did not appear to alter Soviet threat analysis
or cause it to attack the West.

In the next 10 years, the Soviet Union will not give Czechoslovakia or East Germany nuclear
weapons. Subsequently, these two countries may work to develop indigenous programs.

Result: Unlike some of the more independent East European countries (e.g., Romania and
Yugoslavia), neither country ever pursued nuclear weapons.

U.S-UK nuclear cooperation will be seen as a threat by the Soviet Union, leading Moscow
to react.

Result: After the United Kingdom’s test of a thermonuclear weapon in May 1957, the United
States and the United Kingdom initiated a program of bilateral nuclear weapon cooperation.
Soon thereafter, in September 1958, the Soviet Union strengthened its alliance with China
against the United States, while Soviet Premier Khrushchev stepped up pressures against the
Western outpost in Berlin.

Did the particular methodology used influence what the study “got right” and what it
“got wrong”? How replicable is the methodology? Can it be employed by others?
Country-by-country assessments — including an emphasis on spillover effects on immediate
neighbors — remain a “core methodology” of proliferation forecasting. The NIE’s heavy
focus on indigenous access to resources (uranium) and technological inputs may have
contributed to the NIE’s underestimate of some countries’ abilities to develop more
sophisticated nuclear weapons (e.g., China) as well as its overestimate of some countries’
likelihood of pursuing a more limited nuclear weapons capability (e.g., Japan). At the same
time, the study’s emphasis on spillover effects did rightly highlight some of the proliferation
pressures that resulted in the 1957-1967 period (e.g., China-India), even though it
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exaggerated the prospects for others (e.g., France-Germany). Finally, technical opportunities
alone cannot adequately explain the nuclear weapons program of the newly formed Fifth
French Republic. For that, the importance of “regime change” (one of the NIE’s surprises),
historic memories of past defeats, and perceived abandonment need to be considered.

Was the study influential in some way? If so, how and why? What factors led decision-
makers to take notice of it?

The NIE’s emphasis on the potential importance of outside assistance to nuclear weapons
programs most probably contributed to U.S. support for the soon-to-be created
International Atomic Energy Agency and its responsibility to safeguard peaceful nuclear
cooperation. Over the longer term, it is likely that the NIE helped shape the conceptual
thinking that contributed to the ban under Article I of the Treaty on the Nonproliferation of
Nuclear Weapons (NPT) on such assistance in the manufacture or acquisition of nuclear
weapons. Its technical projections also likely heightened concern about future proliferation.
At the same time, its warnings that U.S. transfer of nuclear weapons technologies to fourth
powers would be perceived as a threat to the Soviet Union did not prevent either U.S.-UK
nuclear weapon cooperation or the broader set of U.S. dual-key nuclear sharing with its
NATO allies. In both cases, the relative influence likely reflects the broader policy interests
perceived to be at stake.

Was the study itself influential in changing the course of events, (i.e., did policy
intervention result in some aspects of the study being proven wrong)? Or did other
external factors change the outcome?

The study recommended that disarmament agreements be pursed as a short-term solution to
contain fourth countries’ proliferation aspirations. Along with other actions, the eventual
negotiation of the NPT did contribute to containing proliferation pressures in some of the
countries in question.
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1970 Without Arms Control

In Special Project Committee on Security Through Arms Control, Washington, D.C.
National Planning Association, 1958

Overview

This study is a three-section nongovernmental report that forecasted what weapons and
weapons systems (with particular emphasis on nuclear weapons) would likely be developed
in the following twelve years. In so doing, it explored the effects of nuclear war and
weapons technologies. The report’s methodology entailed an assessment of technology
trends and an extrapolation of future technology-driven developments. Its projection of the
future was based on the assumptions that no arms control agreements would be reached in
the timeframe examined and that the United States and the Soviet Union would compete
technologically in development and deployment of new weapons. Its overall purpose was to
inform political leaders and the public of the perils that were ahead, should the arms race
continue unabated. As such, it was part of the intellectual ferment that accompanied the
development of the concept of arms control. It also helped to lay the groundwork for some
of the initiatives of the Kennedy Administration, including some actions (e.g., on nuclear
force posture, command and control, and nonproliferation) that made the report’s more
pessimistic forecasts a self-denying prophecy.

Purpose and Objectives
The purpose of this study is to provide greater awareness of current developments to
increase support for the negotiation of arms control agreements.

Timeframe Examined
1958 through 1970 (twelve years)

Prevailing Context

The Cold War was at its height and the destruction of World War II was still fresh in the
minds of political and military analysts. The Soviet Union had recently used military force to
put down the Hungarian Revolution (1956), while Soviet Premier Khrushchev was
threatening to block Western access to Berlin. The Soviet Union had also launched Sputnik
in 1957 and was claiming to be deploying a large number of intercontinental ballistic missiles.
At the same time, NATO was solidifying, while Western Europe had begun its process of
unification with the entry into force of the Treaty of Rome and the establishment of the
European Atomic Energy Community in January 1958.

Regarding proliferation, there were only three nations with atomic weapons capabilities: the
United States, the Soviet Union, and the United Kingdom. France was pursuing nuclear
weapons but would not test a device until 1960. China was presumed to be seeking nuclear
weapons but was further behind. Popular opposition to nuclear testing was starting to take
root, particularly in the United Kingdom which had a very strong anti-nuclear movement.
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Methodology: Technology Trends Analysis and Extrapolation

The NPA Special Project Committee analyzed ongoing technological and weapon-system
trends, with an emphasis on technology-push to explain political-military outcomes. Their
report begins with a baseline analysis of then-current advanced weapons systems in the
United States and the Soviet Union, divided into types. Across each of these types of
weapon-systems, future technology possibilities were identified. Past rates of technological
development (wherein it had taken approximately 10-15 years from the inception of a new
weapons system to its operability) were superimposed on current weapons trends to project
the characteristics of the Cold War arms race by 1970. In passing, a closely related
technology-push methodology was used to project the future global spread of nuclear
weapons.

Key Projections/Forecasts

Prospects for Proliferation:

Though the principal focus of this report was not on which countries would next go nuclear
but on the development of new weapons systems, characteristics, and concepts, the report
did set out certain judgments about prospects for proliferation. Specifically, it expressed
concern that many states without nuclear weapons would acquire them within 5-7 years:
namely Canada, Sweden, Belgium, East Germany, Czechoslovakia, China, Japan, India,
Switzerland, Italy, and West Germany. Three paths were identified that a country might
employ to go nuclear: 1) military assistance from a nuclear power; 2) diversion of peaceful
nuclear technology for military purposes; and 3) independent development. The most rapid
path was assessed to be through bilateral assistance, with the report citing on-going
negotiations between the United States and the United Kingdom as a precedent (though the
United Kingdom had tested its initial nuclear device in 1951 without any outside assistance.)

Technical Trends and Developments:

Nuclear Weapons

It was predicted that nuclear weapons would become smaller, lighter, and more useable.
Nuclear warheads would become available for many different tactical uses, including air-to-
ground missiles, ground-to-ground missiles, artillery, anti-submarine weapons, and mines.
The development of suitcase-sized nuclear weapons for sabotage or psychological warfare
was anticipated. The authors clearly assumed that the future role of nuclear weapons would
be for use in conflict as opposed to serving as a strategic deterrent. In that regard, however,
the authors stressed the risks of fallout and dangers that nuclear weapons use would backfire:
both on the user and neutral countries.

Aircraft and Submarines

The authors predicted that military aircraft would become faster, perhaps with the
development of a hybrid spaceship (rocket) and aircraft, which would be able to evade
enemy air defenses. However, the role of aircraft was seen to be largely dependent on the
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skills of the pilot and likely to be used primarily for reconnaissance and navigation. Aircraft
were seen to play a smaller role in future wars, being somewhat displaced by missiles in
attack scenarios.

The authors also predicted that submarines and related technology would undergo great
strides in their development. They foresaw the growing importance of nuclear powered
submarines capable of launching nuclear-tipped missiles from hidden locations near the
enemy’s territory. They also estimated that submarine navigation would be improved as well
as advances in sonar detection systems. Other possibilities for under-water military
equipment were seen to include submersible aircraft carriers and missile launch platforms,
which would be towed into place.

Missiles

The report projected that long-range missiles would undergo improvements in targeting, fuel
quality, simplicity of detonation, and re-entry speeds. Rocket fuel might even be replaced
with nuclear power. Missiles deployments were seen to have two options: either highly
mobile or stationary and hardened. It was estimated that stationary launching sites would
prove to be more costly, as their location could be detected by the enemy, and thus would
require more hardening and concealment. Should this path be taken, launch sites would
likely be self-contained entities, so as to maintain the possibility of a retaliatory strike even
after the severe damage of an adversary’s first strike.

Space based systems

The study argued that the advantages of space-based weapons were uncertain. However,
satellites were seen to have uses for weather forecasting and inspections should an arms
control agreement be reached. It was envisaged that further technological developments
were needed (but could be expected) to harness power from the sun for satellites to improve
telemetry (long distance radio transmissions) and reduce the size of recording equipment to
enable information to be sent back to earth. There was concern that a potential for national
claims on land in space (i.e., the moon) could lead to outer space wars and weapons being
developed for the purpose of counterbalancing the other country’s weapons. (The study also
warned that science and technology would advance to the point that governments could use
weather control as a weapon.)

Toxicological warfare

Toxicological warfare was stated to include chemical, biological, and radiological warfare.
Chemical warfare (CW) was assessed to have limited use because delivery systems were weak
and the effects of CW agents were slow. Biological warfare (BW) was seen as potentially very
useful, as the agents employed would be generally self-replicating and could in theory destroy
human life, animals, or crops of an enemy nation. BW agents would work well in a covert
attack or act of sabotage, but would be useless for defense since the effects of the agent
could easily backfire onto non-target populations. BW was seen to be somewhat useful for
retaliatory or genocidal purposes: in the latter case, most probably by a dictator against his
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own people. The study also judged that delivery systems for CW and BW were still
underdeveloped and the causes of infectivity and virulence (in BW agents) were yet
unknown.

Radiological warfare (RW) was seen as a good method for leaving structures in place, while
blocking access to and use of the structure by humans who would naturally try to avoid
contaminated locations. However, for RW to be most effective, the half-life of the
radioactive material would have to be carefully selected. It would need not to contaminate
the target for too short of a time (as it could fall back into enemy hands) nor for too long of
a time (as it would become useless to the attacker). Thus, RW was seen as having a mine-like
purpose, limiting the access of enemies to a territory. But then it would naturally disintegrate
so as to simplify cleanup and re-use of the territory in question. Delivery systems for RW
could potentially be radioactive dust dispersed by plane or high-radiation nuclear weapons
being detonated at a precise time and place, and under the right weather conditions, so that
the resulting fallout would contaminate a target area.

Other Major Conclusions and Unique Dimensions

Reaction Time

The report estimated that the reaction time for launching nuclear weapons would be greatly
reduced. Reduced reaction time would increase the probability that mistakes could cause an
accidental nuclear war — either with tactical nuclear weapons or longer-range ballistic missile
systems. Furthermore, reduced reaction time would mean that the decision to fire or not to
fire a nuclear weapon would likely be delegated to diverse command posts, taking away from
presidents and parliaments the power to decide whether or not to engage in nuclear war. The
more people with this decision-making capacity, the more likely it was estimated that
mistakes could be made.

Massive Retaliation

With every advance made in weapons technology, either for defensive or offensive purposes,
the enemy nation was assumed to respond in kind. This action-reaction process, the study
argued, had led to the U.S.-Soviet arms build up. The study estimated that each Soviet
missile site would need to be attacked with between 2-26 missiles in order to assure 90%
destruction. Thus, stockpiling enough missiles for a massive counteroffensive should not be
a strategic goal in the 1960s, as the build up would simply get out of hand. Instead, the goal
should be to have weapon systems which by guaranteeing retaliation would assure that no
attack occurred in the first place.

Diplomatic Negotiations

Negotiations for arms control were determined to depend on the political will of the leaders
of both the United States and the Soviet Union. The report urged that negotiators be kept
abreast of technological developments so that they could focus any potential negotiations
not only on the weapons that existed at the time but also on negotiations concerning future
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weapons systems. Doing so would guarantee more informed diplomatic relations and longer-
lasting agreements.

Assessment

Which aspects of the study stood the test of time (i.e. came true)? Which aspects have
not?

Projections of proliferation

Although its analysis of which countries would develop nuclear weapons systems was not
the main purpose of the report, those predictions proved far off the mark. The scope and
pace of proliferation was far less than the study’s forecast. Virtually all of the countries
identified as future proliferators in the report chose not to acquire nuclear weapons. At the
same time, the study underestimated China’s nuclear drive and failed to identify a number of
other countries as potential proliferators, including India, Pakistan, Israel, and South Africa.
(For a brief discussion of why the report’s forecast proved so wrong see below).

Projections of technical trends

Many, but not all of the study’s technical projections proved relatively accurate. Its
projections of military doctrine and concepts proved more mixed in terms of accuracy.
Consider some examples.

Nuclear weapons
Smaller, lighter, more usable weapons with reduced radioactive fallout would be developed.

Comment: Tactical nuclear weapons were developed, although they still have not been used
and have been the target of arms control negotiations.

Aircraft and submarines
Aircraft would be increasingly displaced by missiles as attack platforms, while submarine
technology would be used in many ways other than traditional submarines.

Comment: Aircraft have remained a primary tool in most wars since 1958. Submarines have
emerged as a critical platform for missile launch but not for the other purposes envisaged.

Ballistic missiles
Improvements were forecasted in targeting, fuel quality, simplicity of detonation, re-entry

speeds, and launch sites.

Comment: Virtually all of the technical advances envisaged took place over time.
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Space based systems
Multiple uses for satellite systems were forecasted as well as the possibilities of conflict in
outer space and the development of space-based weapons systems.

Comment: The results were mixed. Technological developments have improved imaging and
transmission methods. Also, satellites are now widely used for weather and reconnaissance
purposes. Weapons, including nuclear weapons, were not deployed in space. Ultimately,
space a field of international and scientific collaboration, rather than a location for hostilities
between nations.

Toxicological warfare
As described above, the study projected that CBR weapons would have limited utility, while
radiological weapons could prove promising.

Comment: During the period covered by this study, there was considerable U.S. and Soviet
investment in chemical weapons. Similarly, during the period 0f 1958-1970, both countries
invested heavily in biological weapons. The Soviet Union probably remained more
convinced than the United States of the military utility of both chemical and biological
weapons, particularly toward the end of the period in question. Radiological warfare proved
less attractive to either Cold War adversary during this period. Later, the United States
would seek unsuccessfully to deploy enhanced radiation nuclear weapons in Europe.

Reaction time

The study envisaged greatly shortened nuclear reaction time with the delegation of the power
of firing a nuclear missile into the hands of military commanders, rather than the president
or his Soviet counterpart.

Comment: Reaction times did continue to shrink greatly. Some delegation of launch
authority also appears to have occurred initially in both the United States and the Soviet
Union. Both countries put in place technical and procedural means to ensure effective
control at the highest levels of nuclear decisions.

Arms build up

It was forecasted that without any arms control agreements, the number of nuclear warheads
could run into the millions. This was seen to be especially true if the United States and the
Soviet Union chose to proceed with a strategy of preparing for massive retaliation against
missile launch sites, rather than against cities.

Comment: The numbers never reached anywhere near the projected levels but still measured
in the tens of thousands on each side at the height of the Cold War.
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Did the particular methodology used influence what the study “got right” and what it
“got wrong”? How replicable is the methodology? Can it be employed by others?

This study’s methodology of technology extrapolation contributed directly both to what the
study got right and what it got wrong. At the same time, its technology-driven approach
meant that the impact of important political-social-cultural variables in shaping the outcome
of U.S.-Soviet competition was overlooked. Here too, wild cards played a part.

On the one hand, the study’s look back at past rates of technology change as a means to
project future technological possibilities led it to correctly identify many key trends that
shaped the U.S.-Soviet military competition, from the development of smaller, lighter
nuclear weapons to satellite surveillance from space.

Even in terms of its projections of future technological possibilities, its technology-driven
assessments exaggerated some developments, e.g., from the decline of manned aircraft to the
build up of nuclear forces to truly astronomical levels. Moreover, its emphasis on
technological possibilities underestimated the role of political, social, economic and other
policy considerations in shaping what came to pass between 1958 and 1970. All of those
factors interacted to confound, for example, the study’s projections of vast nuclear weapon
numbers, delegations of nuclear decision-making, and war in outer space. The impact of the
1962 Cuban Missile Crisis — a wild card — also cannot be underestimated in explaining the
ultimate pattern of U.S.-Soviet military competition or the aftermath of the crisis, the
fledgling cooperation to contain the risks of nuclear weaponry. (As discussed below, some
of the study’s projections also helped trigger governmental actions, thereby making it partly a
self-denying prophecy.)

The limitations of the study’s methodology are most evident in its predictions of widespread
proliferation. As with other technological assessments, it was assumed that technology
availability was the main impediment to developing nuclear weapons. Consistent with the
extrapolation of past technology trends, it also was assumed that over time a growing
number of countries would be able to — and then would — acquire nuclear weapons. But this
technology-push approach has repeatedly been proven too limited by the decisions of
technologically capable nations (Sweden, Japan, and West Germany) not to develop nuclear
weapons. In turn, by not focusing on the full set of political-security motivations, the study
underestimated the nuclear proliferation potential of less technologically advanced countries.

This type of technology assessment can be replicated to forecast future technology
developments — and indeed, has been a staple of future forecasts. But because it does not
take into account political, security, economic, social, cultural, and many other “soft” factors,
it needs to be complemented by other methodologies.
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Was the study influential in some way? If so, how and why? What factors led decision-
makers to take notice of it?

The report played an important part in the development of the new concept of arms control,
which was beginning to take shape in the late1950s and early 1960s. Its technology
projections highlighted a number of problems that were already beginning to figure
prominently in the thinking of the defense and foreign affairs communities inside and
outside of government (e.g., on nuclear command and control) limiting the dangers of
military-nuclear competition in space, preventing proliferation, and generally avoiding a
runaway arms race. In addition, its calls for communications between diplomats and
scientists and for bringing scientific expertise to bear on future arms control negotiations
directly contributed to the thinking that went into the creation of the Arms Control and
Disarmament Agency in the Kennedy Administration. That new agency set out to bring into
the government highly-trained technical experts to provide the type of support to U.S.
negotiations being proposed in the study.

Was the study itself influential in changing the course of events, (i.e., did policy
intervention result in some aspects of the study being proven wrong)? Or did other
external factors change the outcome?

The report was influential in changing the course of events. Indeed, it was designed
precisely with the hope that it would be proven wrong. Its projections of future dangers led
U.S. policymakers to take actions aimed at ensuring that those dangers did not come to pass
— whether it was very widespread proliferation (from pursuit of nuclear security guarantees
to NATO allies to negotiation of the NPT); vast deployments of nuclear weapons (pursuit
of survivable nuclear forces leading to nuclear arms control talks), delegations of nuclear
control and decision-making (technical command and control arrangements as well as
ensuring survivable nuclear postures); or weaponization and conflict in space (the Outer
Space Treaty). Finally, as already suggested, the 1962 Cuban Missile Crisis was an external
wild card factor that also confounded the more pessimistic projections of the National
Planning Association’s report and helped to energize the use of arms control that the
authors were seeking.
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Development of Nuclear Capabilities by Fourth Countries:
Likelihood and Consequences

In National Intelligence Estimate. Washington, D.C.
National Intelligence Council, 1958

Overview

This forecast’s methodology relied on the analytic judgments and experience of its study
team, informed undoubtedly by intelligence information. Reflecting the international
political-military context, its discussion of potential disincentives included the impact of a
U.S.-Soviet agreement to ban nuclear testing in pressuring “fourth” countries not to seek
nuclear weapons. Particular attention focused on China’s pursuit of nuclear weapons. That
said, the forecast reflected the mindset of the 1950s; its estimate of China’s capabilities
assumed Soviet cooperation and did not foresee the Sino-Soviet split (although that split was
already commencing). The estimate explored possible collaborative nuclear weapons
programs or activities among different sets of European countries. For the most part, the
NIE reflected an alarmist assessment, especially when one views its emphasis on the
technical capabilities countries would have to acquire in order to develop nuclear weapons.
This derived partly from its strong technology-push methodology. At the same time, the
study’s alarmist nature contributed to U.S. efforts to prevent the more extreme projections
from coming to pass — particulatly at this stage by moving ahead with dual-key nuclear
cooperation with key European allies.

Authors
CIA with participation from analysts at the Department of State, Army, Navy, Air Force,
Joint Staff, and the Atomic Energy Commission.

Commissioned By
This report was submitted and commissioned by the Director of Central Intelligence.

Purpose and Objectives
To estimate the capabilities and intentions of “fourth countries” in terms of nuclear weapons
development and determine how it affects U.S. interests.

Timeframe Examined
1958 through 1968 (ten years)

Prevailing Context

This study was conducted at a time when some states were seeking nuclear weapons, fuel
cycle capabilities, and delivery systems. Within the document, there tends to be a high level
of concern regarding the possibility of states pursuing nuclear weapons programs. With
regard to the overall geo-political context, this study was conducted in the aftermath of the
Soviet launch of the first earth-orbiting satellite, Sputnik as well as somewhat earlier, the
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Soviet use of military force to end the Hungarian Uprising (1956) and the Suez Crisis (1950).
This period also was characterized by an overall intensification of Cold War competition that
would lead, at the end of 1958, to a U.S.-Soviet Crisis over Berlin, testing the credibility of
the United States and the NATO alliance.

Methodology: Country Case Studies

Drawing on qualitative understanding and professional expertise on specific countries, a
team of analysts assessed fourth countries’ nuclear proliferation activities. They assessed
motivators, disincentives, and security alliances that might influence a state’s nuclear
decision-making process. Particular attention was focused on technical options as well as the
spillover effect of proliferation in one country on nearby neighbors. The authors also
assessed how the development of nuclear weapons programs would impact the international
security environment and U.S. interests. This resulted in projections of potentially available
fissile material for a weapons program, in effect, using a technology-push approach. After
the leaders of the intelligence community determined the research topic, the research was
delegated to the appropriate agencies for further analysis.

Regarding the report’s structure, it begins by briefly stating the issue and then lists its
conclusions. An executive summary and tables offer judgments on when specific fourth
countries could develop nuclear weapons. The main body of the report is a country-by-
country analysis of each fourth country’s capabilities, intent, and external determinants.

Key Projections/Forecasts

Proliferation Drivers

The key motivators for the acquisition of nuclear weapons are described as the desire for
national prestige, pursuit of military capabilities that may be used militarily or politically in
local conflicts, a belief that the development of nuclear capabilities is the most efficient form
of defense, the desire to buttress a neutral position, and the desire of U.S. allies to acquire
enough military power to exercise some degree of deterrence against the Soviet Union. In
terms of motivations to acquire a nuclear weapons capability, the authors state that all fourth
countries share aspirations for greater national prestige. Domestic incentives are also seen to
play a role in their motivations to pursue nuclear weapons. France’s case is cited to
emphasize the role of national support in facilitating the pursuit of nuclear weapons.

In terms of disincentives to the production of nuclear weapons among U.S. allies, the
inhibiting factors were seen to include the risk of a breakdown of relations with the United
States and technological challenges associated with the manufacture of a functional weapons
system. In the study, the authors forecasted that U.S.-U.S.S.R. agreement on a nuclear test
ban would result in pressures on other states not to test nuclear weapons.
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Regions/Countries of Greatest Concern

The regions of greatest concern reported in the NIE were the Soviet Bloc countries,
including China (prior to the Sino-Soviet split, China was seen as a member of the Soviet
Bloc). The study also assessed that France, Sweden, Canada, West Germany, and the
Western European Union (WEU) would be the most capable of producing a substantial
nuclear deterrent.

Specific Weapon Types (N, B, C, Delivery Means)

Bombers and missiles were seen as the likely delivery vehicles. As referenced in the study,
Intercontinental Ballistic Missiles (ICBMs), armed with a megaton warhead, were considered
to be the test of a substantial nuclear deterrent posture.

Acquisition Patterns/Trends

This study focuses on the indigenous capabilities of states to pursue independent programs,
the development of nuclear weapons programs through foreign assistance programs, and
possible regional efforts such as the France-Italy-Germany or WEU.

Deterrence and Employment Concepts

It is presumed that the possession of nuclear weapons could enable states to operate with
impunity in their regional locales. It is also presumed that ICBMs are the only delivery
mechanisms that can deter the U.S.S.R..

Areas for Potential Surprise

The areas of potential surprise cited are based upon an unexpected change in leadership as
well as technological advancements that could potentially increase the capability of weapons
development. To wit: “There is the possibility that nuclear weapons get into the hands of
almost totally irresponsible governments.” “A technological breakthrough could markedly
increase the capabilities of the countries discussed in this paper.”

Risk of War

The 1957 NIE’s overall judgment was that the spread of nuclear weapons to fourth
countries would not in and of itself cause an increase in the likelihood of general warfare. In
the 1958 NIE, it was judged that the spread of nuclear weapons would certainly cause issues
and likely increase the chance of war through the expansion of local conflicts. To reflect the
disagreement on this issue, the Deputy Director of Intelligence and the Joint Staff added a
footnote noting the disagreement with the statement that “fourth country nuclear
capabilities would probably tend to increase the chances of general war.”

Other Major Conclusions and Unique Dimensions
The assessment concludes zter alia that:
= A large number of countries will have the capability to produce a few nominal-
yield weapons and deliver them with aircraft by 1968;
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» Ifreached, a US.-U.S.S.R. test-ban agreement would pressure other states to
comply with this standard and thus impede proliferation;

» By 1963, only Sweden and West Germany would have the resources to
independently produce nuclear weapons;

s The long-range goals of fourth countries are to produce thermonuclear weapons
with a megaton yield and solid or liquid propellants; and

= 100 IRBMs with a 1500 mile range could be produced for $2 billion. A surface-
to-surface missile program would cost $1 billion and could be produced by
Western Europe and Japan because of their educational standards and competent
scientists.

Assessment

Which aspects of the study stood the test of time (i.e. came true)? Which aspects have
not?

China

The NIE assessed that China would not be pressured to forgo acquiring nuclear weapons by
a disarmament agreement. The NIE 100-57 also argued that China would develop nuclear
weapons with the assistance of the Soviet Union. “Communist China could, with Soviet
assistance, produce fission weapons on its own territory.” It also pointed out that China was
likely to continue depending on the Soviet Union for its military advancement in the years to
come. “Peiping would probably continue to recognize its fundamental dependence on the
U.S.S.R. for strategic security.”

Comment: The authors were correct in their assessment that China was actively seeking to
develop nuclear weapons. However, China obtained nuclear weapons without Soviet
assistance and the Sino-Soviet split occurred in 1960, two years after the NIE report was
released. The NIE concluded that it was unlikely that China could produce missiles with the
capacity of carrying nuclear warheads by 1968. This underestimated China’s capabilities. In
1966, China launched its first guided missile capable of carrying a nuclear warhead.

Sweden

Sweden has the independent capability to produce a substantial stockpile of nuclear weapons
by 1968. The assessment predicts that by 1961 Sweden will initiate a nuclear weapons
production program. Its authors also estimated that if Sweden increases its amount of fuel it
could produce 75 kg of PU by 1961, 200 kg by 1963, and 400 kg by 1968. In 1963, Sweden
would have the capability to start producing nuclear weapons. Sweden also has a developed
delivery system, which contains two types of fighter-bombers. By 1966-68 Sweden can
obtain an adequate nuclear delivery missile system. “Sweden will initiate production of
nuclear weapons,” if the U.S.S.R. does not disarm. Sweden is considered to seek nuclear
weapons for the “buttressing of a neutral position.”
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Comment: In the mid-1960s, the Swedish government decided not to acquire nuclear
weapons, though some nuclear weapons-related activities continued for some time after the
announcement. One of the constraints on Sweden’s early program was the difficulty related
to acquiring fissile material from an otherwise civilian nuclear research program. Instead,
Sweden moved to the forefront of the international nuclear disarmament movement.

Canada

The NIE predicted that Canada would have an independent capability to produce a growing
stockpile of plutonium — 100 kg of Pu by 1963 and 350 kg by 1968. It is also estimated that
Canada could produce a small stockpile of nuclear weapons by 1968 without access to
foreign assistance. The NIE noted, however, that while Canada has the capacity to produce
a nuclear device, it had made an agreement to sell all of its plutonium to the United States.
Canada possesses a modern aircraft system with the potential of being used for bombers.
However, the NIE judged that in order to deter the U.S.S.R., Canada would need ICBMs.
According to the study, the production of ICBMs could be achieved in ten years but it
would require an enormous effort unless Canada sought foreign assistance. The NIE
concluded that Canada would not seek to produce nuclear weapons but rather it would rely
on the U.S. extended deterrence policy.

Comment: By the late 1940s, Canada had decided not to acquire nuclear weapons. This
study’s emphasis on technical capabilities led the authors to give more credence to the
possibility of a Canadian bomb than otherwise would have been warranted.

France

France was expected to continue its nuclear weapons program to reestablish itself as a power,
to gain prestige, and for military effectiveness in local conflicts. The NIE concluded that
France would have the capability to produce indigenously a substantial stockpile of nuclear
weapons by 1968. A possible U.S.-Soviet test ban would not impose sufficient pressures to
keep France from that nuclear goal. More specifically, the analysts predicted that France
would test a fission weapon of 20-40kt yield by 1958 or early 1959. The study also estimated
that France could produce a limited nuclear missile capability by 1963-64 and an operational
capability by 1966-67. It could arm long-range missiles with thermonuclear warheads by
1968 as well as produce a “family of fission weapons.” The authors judged, however, that
France would be unable to support an extensive nuclear program without strains on its
resources, thereby providing an incentive to pursue regional cooperation and production.

Comment: France tested its first fission weapon in 1960 and achieved a thermonuclear
weapon capability by 1968. Its nuclear weapons program did strain its conventional military
capabilities but France remained dedicated to its independent nuclear force.
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West Germany

The NIE expected that if France acquired nuclear weapons, West Germany would seek
access to nuclear weapons, either via an independent nuclear weapons program or other
means. Specifically, a French program would “generate pressure in Germany for the
removal of the WEU Treaty restrictions on German weapons production . . ..” However,
the NIE also judged that Germany could be prepared to accept the alternative of U.S. dual-
key nuclear programs of cooperation.

Comment: Considerable efforts had to be made within the NATO alliance to assuage
German nuclear security concerns. Dual-key weapons proved only a partial solution, with
the discussion (not implemented) of a Multi-lateral Force and ultimately the creation of the
NATO Nuclear Planning Group.

The FIG, SIX, and UK

The NIE examined the possibility of combined efforts to produce nuclear weapons by what
it termed the FIG (France, Italy, and West Germany). It assessed that the FIG efforts would
assist the countries involved by spreading the costs of building a nuclear weapons program.
In particular, the FIG states could collaboratively develop facilities capable of processing
weapons-grade fissile materials. The analysts ultimately judged that any such FIG alliance
would be limited to the production of missile capabilities. The SIX countries — the WEU
countries — were thought likely to pursue nuclear weapons if the FIG were to proceed with a
program. The performers concluded that this grouping could produce fission weapons by
1968 if it obtained needed uranium from the Belgian Congo. The UK was seen as strongly
opposed to the FIG’s production of nuclear weapons but in favor of a nuclear program
under WEU and NATO. The UK, however, would not support such a program without
U.S. backing.

Comment: The combination of NATO dual-key systems as well as the eventual Nuclear
Planning Group served to neutralize nuclear incentives of most WEU countries. The
eventual Treaty on the Nonproliferation of Nuclear Weapons also made nuclear
collaboration considerably more difficult.

FEastern European Countries
The performers accurately predicted that the U.S.S.R. would block East Germany or
Czechoslovakia from starting a nuclear weapons program.

Japan

The estimate judged that Japan was unlikely to begin a nuclear weapons program in the time
period being analyzed, assuming that international controls remained in effect. It was
predicted that Japan could produce missiles that could target China and the Soviet Union but
would not be able technically to produce fission weapons until the 1970s. It was assumed
that in the absence of nonproliferation commitments, Japan would eventually seek a nuclear
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missile system to serve as a deterrent. However, according to this estimate, a nuclear Japan
would not necessarily affect U.S. interests.

Comment: While correct in its assumption that Japan would be unlikely to develop nuclear
weapons, the NIE may have underestimated the importance of domestic factors in that
policy.

Ttaly
The NIE predicted that Italy could and is likely to produce nuclear weapons that could
target the U.S.S.R. between 1968 and 1970.

Comment: This judgment proved wrong, in part due to the NATO Alliance’s nuclear role.
The NIE may also have overestimated the appeal of nuclear weapons to Italy and the impact
France’s nuclear weapons program had on the country.

Israel
Israel is likely to pursue a nuclear weapons program by 1968.

Comment: In 19606, Israel completed the research stage of its nuclear program with the
capability of producing 14-40 kg of Pu per year. It is reported that Israel assembled its first
nuclear weapon on the eve of the 1967 Six-Day War.

India
The NIE assessed that although India would possess the resources necessary to produce
nuclear weapons by 1968, it would be unlikely to do so.

Comment: This judgment over-estimated India’s technical advances. It also could not
anticipate the impact on India’s perception of China’s 1964 nuclear test.

Did the particular methodology used influence what the study “got right” and what it
“got wrong”? How replicable is the methodology? Can it be employed by others?
Country case studies have become the core methodology of proliferation forecasting. Some
of the NIE’s assumptions, however, may have impacted the accuracy of its forecast, for
example, the assumption that China would need Soviet assistance. The NIE’s emphasis on
spillover effects may also have overestimated the impact of France’s acquisition of nuclear
weapons on its neighbors. These limitations suggest the importance of finding ways to test
mindsets and assumptions when using any such forecasting methodology.

Was the study influential in some way? If so, how and why? What factors led decision-
makers to take notice of it?

In October, following the distribution of the NIE report, the Department of State sought to
investigate the status of the French Nuclear program, the FIG, and the WEU projects. The
Department also called for a more in-depth and accurate analysis of the countries’ ballistic-
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missile efforts. Most important, the United States moved ahead with actions to enhance
NATO?’s nuclear role and the dual-key component of the U.S. nuclear security guarantee to
European allies.

Was the study itself influential in changing the course of events, (i.e., did policy
intervention result in some aspects of the study being proven wrong)? Or did other
external factors change the outcome?

The study’s emphasis on the dangers of proliferation likely contributed to U.S. efforts to
enhance the nuclear security guarantee to European allies. This guarantee continued to
evolve and proved essential in checking proliferation pressures in Europe. More broadly,
the warnings of proliferation in the 1958 NIE, like those of the 1957 NIE, contributed to
greater policy interest in the problem.
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Likelihood and Consequences of Proliferation of
Nuclear Weapons Systems

In National Intelligence Estimate. Washington, D.C.
National Intelligence Council, 1963

Overview

This forecast primarily entailed a series of country case studies. In carrying out these case
studies, it focused on the nexus between technical capabilities and motivational factors in
making judgments about proliferation propensity. This provided a more nuanced and
qualified set of assessments than earlier assessments (which had a more one-dimensional
technology-push emphasis). The forecast’s assessment of the time needed by given
countries to produce a nuclear weapon may well have been underestimated. In part, this
underestimation reflected the difficulties of factoring “wild cards” (e.g., deaths of key
individuals) into an estimate potential. The forecast may have overestimated the future
spread of nuclear energy as well as the pursuit of a civilian nuclear energy program — vice a
dedicated program — as a route to the bomb. A focus on the most obvious route that a
country might follow to obtain a nuclear weapons capability proved misleading — as
exemplified by the NIE’s emphasis on China’s building of a plutonium production reactor.
The importance of internal political considerations was rightly noted.

Author
It was prepared by the CIA with participation from the CIA and Departments of State,
Defense, the Army, the Navy, the Air Force, Atomic Energy Commission, and NSA.

Purpose and Objectives

To estimate the capabilities and intentions of additional countries to develop and produce
nuclear weapons and compatible delivery systems in the next 10 years as well as to estimate
the subsequent consequences of those developments.

Timeframe Examined
1963 through 1973 (ten years)

Prevailing Context

Within the Kennedy Administration there was increasing concern about the possible
proliferation of nuclear weapons. In part, this concern reflected the recent emergence of
France as a nuclear weapon state and China’s pursuit of nuclear weapons. In part, concern
about proliferation reflected an increased interest in nuclear energy on the part of a growing
number of countries. This concern about proliferation was expressed in President
Kennedy’s June 1963 American University speech in which he warned of the spread of
nuclear weapons. This NIE was also conducted at a time when the Kennedy Administration
was assessing different options for nuclear testing limitations. It shortly preceded the
negotiation of the Limited Test Ban Treaty.
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Methodology: Country Case Studies - Technology-Motivations Interactions

This assessment entailed a series of country studies. For each study, the NIE focused on a
set of critical variables, including time lag, technical capability, existence of a nuclear energy
program, and motivations to forecast a country’s proliferation propensity. In applying these
variables, the assessment first considered the technical capabilities (nuclear and missile) of
the program, then factored in motivational aspects (internal issues and implications of other
countries’ proliferation successes). This nexus between the technical and motivational factors
was seen as essential to make a judgment about “if” — a country’s future propensity to
proliferate or not. The assessment then forecasts the specific country’s proliferation
propensity over the coming decade, often using various qualifying statements, for example:
“if [ ]... were to happen, then ... [ | could make a decision to,” “evidence with respect

to ... is insufficient to make a confident conclusion”; and “could probably”...and “fairly
advanced.”

With regard to specific sections, the assessment covers:
I. General Considerations Bearing on Nuclear Proliferation
II. Capabilities and Intentions of Potential Nuclear Candidates (technical and
internal motivational factors to proliferate)
III.  Implications of the Success of Specific Programs (factors of external
proliferation)
IV. Broad Implications of Nuclear Proliferation

Key Projections/Forecasts

The assessment included an evaluation of how rapidly a series of countries with both the
physical and financial resources could acquire nuclear weapons in the 1963-1973 timeframe.
The countries were:

Canada First device in 1-2 years after decision
Israel First device in 2-3 years after decision
Sweden First device in 2-3 years after decision
West Germany First device in 4-5 years after decision
India First device in 4-5 years after decision
Japan First device in 2-3 years after decision
Communist China First device in 2-3 years after decision

Specific Country Forecasts of Proliferation Propensity:

Canada
Although Canada could easily develop nuclear weapons, its political parties and constituents
were judged to oppose acquisition of nuclear weapons.

Comment: This judgment stood the test of time.
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China

China’s small air-cooled reactor was judged to be incapable of producing enough plutonium
for more than two low-yield fission weapons per year. “If the reactor went critical in early
1962 — the earliest date — and the Chinese experienced no major problems in chemical
separation or metal fabrication, the earliest a first device could be tested using plutonium
from this reactor alone would be early 1964. However, if the reactor were not to go critical
in 1962 or if the Chinese encountered the normal run of difficulties, the more likely date for
a first device would be late 1964 or beyond.” The drafters judged that approximately two
years after a first nuclear test, the Chinese could probably produce their first crude,
operational fission weapon. They predicted that China would be incapable of acquiring more
than a relatively small operational capability in the present decade.

Comment: This judgment proved faulty in two important respects. China’s first nuclear
weapon was based not on plutonium but on highly-enriched uranium, a possibility that this
NIE failed to emphasize. Second, within two years of China’s first nuclear test, China went
on to test a thermonuclear weapon. In both instances, the initial judgment significantly
underestimated China’s technical capabilities. This failure to focus on China’s enrichment
program was an initial example of a persistent trend in U.S. proliferation projections of
focusing only on the most prominent route to the bomb for a given country, rather than all
potential routes.

The assessment judged accurately that if the Chinese were successful at developing their first
nuclear weapons in mid-1960s, they would be able to rely on TU-4 and TU-16 aircraft to
deliver them. However, the assessment underestimated China’s ability to produce ballistic
missiles by arguing that the Chinese would not develop medium-range missile systems until
the late 1960s. In fact, China developed its first ballistic missile in 1966. However, China
does not appear to have been able to miniaturize nuclear devices for missile delivery until
later, closer to the 1980s.

The authors also stated that “We do not believe that the explosion of a first device, or even
the acquisition of a limited nuclear weapons capability, would produce major changes in
Communist China’s foreign policy in the sense that the Chinese would adopt a general policy
of open military aggression, or even become willing to take significantly greater military
risks.”

Comment: This judgment proved accurate.

France

The NIE assessed that if France continued to encounter technical difficulties in the
construction of its gaseous diffusion plant, it could seek German technical assistance. This
judgment reflected wider concerns about German acquisition of nuclear weapons, linked
partly to the French program. According to the drafters, “While many Europeans are in
general sympathy with de Gaulle’s challenge to U.S. dominance of the alliance, they are also
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fearful that the existence of an independent French nuclear force will increase the likelihood
of further nuclear proliferation, further erode the NATO concept, and perhaps most
important, provide the vehicle for German acquisition of nuclear weapons.”

Comment: Under President de Gaulle, France vigorously pursued its own nuclear
independence and indigenous program. Fears of German pursuit of nuclear weapons
proved a self-denying prophecy: U.S.-led NATO actions (e.g., creation of NATO’s Nuclear
Planning Group) combined with internal German political interests neutralized any interest
in nuclear acquisition.

India

According to the drafters, “China’s success[ful] nuclear test will further motivate the Indians
to consider developing nuclear weapons, but that the explosion alone will not push the
Indians to develop a weapon.”

Comment: This judgment is ambiguous. China’s possession of nuclear weapons was an
important motivator of India’s pursuit of nuclear weapons. But even with that Chinese push,
the Indian program evolved very slowly over the ensuing decades.

The forecast went on to assess that: “India could reach a position of independence from
present controls in about two years, after which time it would take another two or three
years for India to produce its first nuclear device. By about 1970, India could have a limited
nuclear capability using aircraft.”

Comment: This technical forecast underestimated how long it would take India to acquire a
nuclear weapon capability. India tested its first “peaceful nuclear explosion” in 1974 and
there is no evidence in the open sources that confirms that they would have been able to
deliver it against an enemy at that time. The NIE may have underestimated the timing of a
nuclear India partly because the head of India’s atomic energy program died in an airplane
crash a year after the NIE was concluded. Moreover, the death of then-Prime Minister
Nehru and the fact that his immediate successor Lal Badri Shastri was relatively politically
weak likely slowed the program’s advance. Both of these factors were unexpected “wild
cards.”

Israel

The assessment projected that the Israelis would acquire a nuclear capability to intimidate
the Arabs, not to use in war. The Arabs will blame the West for allowing Israel to become
nuclear, the assessment continued, while the Soviets will find ways of exploiting it.

Comment: The assessment proved correct that Israel would not view nuclear weapons as
war-fighting means. However, Israel also did not use its possession of nuclear weapons to
openly intimidate its Arab neighbors but instead pursued a posture of what has been termed
“nuclear opacity.”
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Italy

Without a radical change in national sentiment, the NIE projected that it is unlikely that Italy
would do more than continue in its present nonmilitary nuclear energy program. The swing
to the left of the Italian electorate during the 1963 national elections was seen to reinforce
this decision for some time.

Comment: As forecasted, Italy did not seek nuclear weapons for various reasons, including
its alliances with the U.S. and NATO as well as internal developments.

Japan

The NIE assessed that if Japan made the decision to go ahead within the next year or so (of
1963), it could probably develop an operational nuclear capability using aircraft by 1970. The
deep-rooted reluctance of the Japanese to undertake a nuclear weapons program, however,
was seen to make it unlikely that Japan would initiate such a program within the next decade.

Comment: This forecast was accurate, although it may have underestimated Japan’s pursuit
of what has come to be called a “latent” nuclear capability.

Sweden

If a decision to go ahead is made in the next year or two, the Swedes could test a first device
two or three years later. Moreover, if the Swedes decided to press ahead after the first
detonation, they could have a weapon deliverable by aircraft by about 1968 and a missile
system carrying compatible fission warheads by 1970. “If the trend toward nuclear
proliferation continues and it appears unlikely that progress is being made toward a test ban
or broader disarmament arrangements, the Swedish Government will be under increasing
internal pressure to resolve the nuclear weapons question.”

Comment: By this time, the sentiment in Sweden was already turning against the decision to
pursue nuclear weapons. This assessment, however, may have overestimated the internal
pressures on Sweden to seek nuclear weapons. Indeed, by the early 1960s, the domestic
politics in Sweden were shifting toward anti-nuclear political parties. Additionally, the
assessment does not take into account the later-disclosed importance of Sweden’s perceived
de facto coverage by the U.S. nuclear guarantee in Europe. This may reflect too much
emphasis on the spillover effects of initial proliferation regardless of more unique country
factors.

West Germany

According to the drafters, there were no indications of any plans by West Germany for
developing an independent nuclear weapons capability. Howeve