
This item is the archived peer-reviewed author-version of:

Nuclear terrorism : what can we learn from Los Alamos?

Reference:
Volders Brecht.- Nuclear terrorism : w hat can w e learn from Los Alamos?
Terrorism and political violence - ISSN 0954-6553 - (2017), p. 1-20 
Full text (Publisher's DOI): https://doi.org/10.1080/09546553.2017.1304383

Institutional repository IRUA

http://anet.uantwerpen.be/irua


1 
 

NUCLEAR TERRORISM 

WHAT CAN WE LEARN FROM “LOS ALAMOS”? 

 

 

 BRECHT VOLDERS * 

Research group on International Politics (Antwerp University) 

Sint-Jacobsstraat 2-4, 2000 Antwerp, Belgium 

Brecht.volders@uantwerpen.be/ 0032 32 65 52 52 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* Brecht Volders is a Ph.D candidate in the research group on International Politics (Antwerp University, 
Belgium). While his research interests include terrorism, nuclear terrorism and nuclear security, his 
dissertation focuses on the impact of the organisational dynamics in a potential nuclear terrorism project. 
He holds a master’s degree in criminology, an advanced master’s degree in international relations and 
diplomacy, and a MA strategy and international security. He recently published a peer-reviewed article 
“Assessing the Terrorist Threat: Impact of the Group’s Organisational Design” (Studies in Conflict & 
Terrorism) and is co-editor (with Tom Sauer) of the edited collection “Nuclear Terrorism: Countering the 
Threat” (Routledge). 

mailto:Brecht.volders@uantwerpen.be/


2 
 

ABSTRACT 

The international security community is increasingly concerned about the nexus between 

indiscriminate terrorism and the proliferation of nuclear technology and materials. Many 

nuclear terrorism threat assessments focus primarily on terrorist motivations to employ an 

atomic bomb, the availability of nuclear know-how and technology, and the opportunity 

for clandestine organisations to acquire fissile material. Scholars and experts, however, 

often neglect to elaborate on the challenges for terrorist organisations in organising and 

implementing the construction and detonation of a crude atomic bomb.  This will most 

likely be a complex project. This article will therefore explore the organisation of such an 

endeavour. To be precise, we will highlight the impact of the organisational design of the 

terrorist group. The organisational design determines the division of tasks and how 

coordination is achieved among these tasks. It therefore has a strong impact on the 

functioning of any organisation, especially an innovative and complex terrorism project. 

Building on a case study of Los Alamos, we inductively infer that terrorist organisations 

face an inherent effectiveness-efficiency trade-off in designing a nuclear armament project. 
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Introduction 

 The construction and detonation of an atomic bomb by a terrorist organisation is 

one of the major threats to international security. The nexus between indiscriminate 

terrorism and nuclear technology proliferation ignites concern in many. Nonetheless, 

nuclear terrorism threat assessments differ widely.1 Its sensational character can inspire 

inflated threat scenarios. Diverse types of terrorist organisations and a variety of 

conceivable pathways are often united in a single worst-case scenario of imminent 

nuclear threat. Reacting to these inflated scenarios could result in excessive and adverse 

countermeasures. It would be equally rash, however, to simply assume that a terrorist 

organisation could not possibly develop a crude nuclear bomb.2 This is a convoluted 

problem with widespread factors, scenarios, and pathways. It is important to correctly 

assess the threat.  

  

Traditional nuclear terrorism threat assessments focus primarily on terrorist 

motivations to use atomic weapons, the availability of nuclear know-how and 

technology, and/or clandestine organisations’ opportunities to obtain fissile material. 

First, experts concentrate on the instrumental, ideological and psychological 

mechanisms that influence whether a terrorist organisation would construct and 

detonate a crude nuclear bomb. Terrorist organisations differ in their strategic and 

organisational goals, operational skills and opportunities, and attitudes towards risks 

and innovation. However, their clandestine nature and the lack of empirical cases 

obscure reliable conclusions with respect to terrorist organisations’ motivations to 

induce nuclear terror, let alone follow through on the threat it implies.3 Second, 
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accumulating technological progress and globalisation are often considered to signal the 

increasing availability of nuclear weapons technology and know-how.4 Sceptics of this 

claim traditionally point to problems in exploiting these opportunities by terrorist 

organisations, including the need for both tangible and intangible skills, nuclear weapon 

design complexities, and wrong or incomplete information.5 Finally, nuclear terrorism 

threat assessments focus on the strengths and vulnerabilities of the nuclear security 

regime and the different types of fissile material that terrorist organisations might 

acquire. Discussions on this theme primarily focus on the strengths and weaknesses of 

the nuclear security regulatory framework and the corresponding nuclear security 

culture.6 “Conflicting intuitions” often clash in these three interlocking debates about 

nuclear terrorism.7  

 

This article will specifically focus on the challenge of organising a nuclear terrorism 

project.  Michael Levi, for instance, correctly argued that we should not only consider 

isolated variables or individual parts of a nuclear terrorism plot.8 It is necessary to 

explore the complexity of terrorist organisations implementing a nuclear armament 

project. This is a critical gap in the traditional literature.9 Experts often refer to a well-

organised and sophisticated,10 a technically sophisticated,11 or organisationally 

sophisticated12 terrorist group. However, rather than systematically reflecting upon the 

meaning of these concepts, most of the literature diverts attention to circumscribing the 

threat by means of the aforementioned traditional variables. Once an interest in nuclear 

weapons by a terrorist group has been established, threat assessments tend to focus on 

the state’s security vulnerabilities. These are more tangible, objective factors. 

Implementation of the armament dynamic is taken for granted and the process itself is 

understudied. Traditional approaches insufficiently integrate questions such as who is 
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likely to make the decisions in a nuclear terrorism project; what this implies; how 

unforeseen obstacles are dealt with; and what role security and safety play throughout 

assembly of the bomb.13 

 

This article first elaborates on the need for an organisational perspective in nuclear 

terrorism threat assessments. The terrorist organisation is the unit of analysis. The 

second section explains why a case study of “Los Alamos” - the first unified atomic bomb 

program - enables us to better understand the likelihood of nuclear terrorism. The 

article then inductively outlines the main organisational dynamics and challenges to this 

project. We embed these findings in the relevant literature from the field of 

organisational theory, particularly regarding the importance of the organisational 

design, and theoretically assess its potential application to a nuclear terrorism project. 

This article concludes by suggesting that terrorist organisations aiming to construct and 

detonate a crude nuclear device inherently must cope with a trade-off between 

effectiveness and efficiency. The type of organisational design that enhances the 

likelihood that a terrorist organisation can effectively complete the nuclear armament 

simultaneously leads to an increased likelihood of less efficient functioning by the 

terrorist organisation with respect to both its security and its strategic goals. 

 

Designing nuclear terrorism: an organisational approach 

 Terrorist groups are organisations: they adopt terrorist tactics from a range of 

perceived alternatives in order to achieve their collective preferences and goals.14 Roles 

and responsibilities must be allocated, monitored and coordinated to achieve the 

organisation’s objectives.15 In this respect, one can generally distinguish between the 
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organisation’s strategic goals and its organisational goals. First, terrorist organisations 

have the strategic ambition of bringing about major religious, social and/or political 

change (e.g. the consolidation of a caliphate, the overthrow of a regime, or greater 

territorial autonomy). Second, terrorist organisations simultaneously seek to “maximize 

their strength and ensure their survival.”16 They need to endure in order to achieve their 

strategic objectives.17 Besides these key objectives, however, terrorist organizations can 

also consider particular tactical goals (e.g. a successful attack, outbidding of opponents) 

and the inherent rewards of struggle (e.g. a sense of identity and pride).18 These various 

goals can potentially contradict each other. In contrast with other social forms, such as a 

family, an ethnic group, or a community, an organisation is defined by this issue of 

specifically pursuing a diversity of goals.19  

 

Terrorist organisations are, in this view, not sui generis. They fit within a broader 

category of phenomena. As a result, we can place a terrorist organisation in this broader 

– organisational - perspective to better assess, explain and counter this phenomenon. In 

light of their shared features, we can expect to better understand terrorist organisations 

by learning from the behaviour of other organisations.20 Like other organisations, 

terrorist organisations face various organisational challenges. For instance, a terrorist 

organisation must determine how to efficiently use their limited resources in a given 

clandestine operational environment to effectively achieve their various goals. Such 

organisational dynamics are expected to impact a terrorist organisation pursuing a 

nuclear capacity. Unlike traditional nuclear terrorism threat assessments, this article 

focuses specifically on the nature and impact of these organisational dynamics and 

variables.  
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In what follows, we outline what we consider to be a most likely nuclear terrorism 

scenario. We thereby aim to illustrate that the implementation of the nuclear armament 

dynamic is expected to be a more sophisticated endeavour than standard operations for 

the context in which the terrorist group operates.21 It is likely to be complicated by 

various non-routine and unexpected situations. The way in which this endeavour is 

organised is therefore expected to impact their capability to effectively arrive at the 

successful construction and detonation of a crude atomic bomb. 

 

A most likely nuclear terrorism scenario 

There are many pathways to terrorist nuclear capacity. The exact scenario 

depends on a variety of factors, such as the terrorist organisation’s resources, the (state) 

assistance they would receive, and/or their exact operational environment and its 

opportunities. The exact (impact of the) organisational dynamics and variables will vary 

depending on the precise pathway. However, it is impossible to include every potential 

course of action. To remain focused, this article will start from a most likely nuclear 

terrorism scenario. Though established after consulting the relevant academic literature 

and various conversations with nuclear terrorism experts, any such hypothetical 

scenario will remain open to discussion.22 Nevertheless, we believe our most likely 

nuclear terrorism scenario will illustrate the expected organisational complexity of such 

an endeavour.    

 

The first hurdle in any nuclear terrorism project is the acquisition of fissile material: all 

nuclear weapons are based on the process of nuclear fission. The appropriate amount 

and type of fissile material is a precondition to construct a crude nuclear device. In this 
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scenario, we assume that the indigenous production of fissile material by a terrorist 

organisation is unlikely. Mining, milling and enriching natural uranium still requires a 

complex, timely, expensive, and large-scale industrial endeavour. This requires a 

substantial investment by the terrorist organisation and raises the risks of detection by 

counterterrorism forces.23 We consider the external procurement of fissile material by 

means of theft, attack or purchase to be a more plausible option. A few of the most likely 

tasks in doing so are the identification and reconnaissance of the target, brokering 

reliable contacts to carry out the mission, ensuring the flow of material and financial 

support, circumventing security measures at the target, and establishing a viable way 

out and/or illicitly traffic the fissile material to the machine-shop. Although we expect 

insider assistance to the terrorist organisation, we assume that no systematically 

organised state assistance will help in deliberately transferring the fissile material to the 

terrorist organisation. A state is expected to be reluctant to relinquish control over these 

expensive and destructive weapons. They might be used in a counterproductive way. 

Moreover, even a remote prospect of retaliation is likely to have a strong deterrent 

effect. A survey of 83 nuclear experts confirmed that the “prospect that a nuclear 

weapons state might deliberately transfer nuclear weapons or materials directly to a 

terrorist was seen as the least likely method.”24   

 

This illuminates our following assumption that a terrorist organisation is not likely to 

attain the appropriate amount and type of fissile material. The element, shape, quantity 

and (chemical) composition of the fissile material are essential in assembling the nuclear 

device. Although the nuclear security regime suffers from severe shortcomings, it is 

wrong to assume that the optimal type and quantity of fissile material is easily available 

to terrorist organisations. Considering the aforementioned acquisition methods, 
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terrorist organisations are to a substantial extent dependent on their operational and 

organisational opportunities. It is thus plausible to assume that the fissile material they 

might attain needs to be processed in one way or another.25  

 

This leads us to the second hurdle in our scenario. A terrorist organisation would need 

to manufacture the crude nuclear device. This includes the development of a functioning 

design, the establishment of a secure machine-shop, and the actual engineering of the 

atomic weapon. These three tasks need to be attuned to each other. The precise amount 

and type of fissile material impacts the design and engineering requirements of the 

atomic bomb. Our most likely scenario therefore expects a terrorist organisation to 

recruit and secure at least a small team with a particular set of skills. Some of the people 

expected to be needed in this phase of the project are physicists, metallurgists, 

explosives experts, chemists, engineers, electricians, and people with clandestine 

procurement skills.26 These people need to be integrated in a well-functioning team. The 

technical complexity of the various tasks and the clandestine operational environment 

increase the likelihood of various non-routine and unexpected situations. 

 

The last hurdle in our scenario refers to the illicit smuggling of the bomb or its 

components, and the bomb’s detonation. We expect a terrorist organisation to be likely 

to illicitly smuggle fissile material, non-nuclear components, or an intact bomb at some 

point during the project. This is an issue of substantial debate. Zimmerman and Lewis, 

for instance, consider terrorists to be more likely to build the device within the target 

country. This would eliminate “the risks of moving the bomb across a border.”27 

Admittedly, several terrorist organisations have set up machine shops in countries they 

have attacked (e.g. the FARC’s submarine production). However, considering the 
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substantial investments at stake and the potential backlash when detected, we assume 

that a terrorist organisation would prefer to reduce the risks related to the construction 

of the bomb: procuring nuclear and non-nuclear components, securing the machine-

shop, and protecting the assembly team is less challenging if the terrorist organisation 

operates in a less hostile environment. This enables them to maximise security while 

manufacturing this unique device, a process which could easily take several months. 

Illicit smuggling of material, on the other hand, is generally accepted to be not very 

perilous. Nonetheless, it would require a few people with expertise on (nuclear) 

trafficking techniques and tactics.  

 

Next, once the atomic bomb has arrived in the target country, our scenario assumes a 

surface-burst delivery of the device. An air-burst delivery would imply various complex 

design issues. The deployment team would need to check the functionality of the device, 

might need to ensure communication with senior leadership (depending on the 

command and control posture), secure the operation, and actually detonate the crude 

atomic bomb. This step is probably the least challenging step in a terrorist nuclear 

project. However, last-minute doubts, malfunctions in the device, detection by 

counterterrorism forces, or other contingent factors might complicate matters. 

 

In summary, it is clear that our most likely nuclear terrorism scenario is a complex 

endeavour. Even though some dimensions of this scenario might deviate from what 

would actually happen, as is always the case in any hypothetical scenario, the 

implementation of the nuclear armament dynamic is likely to go beyond standard 

operations for the context in which the terrorist group operates. Considering the unique 

character of the project, its various technical challenges, and the organisation’s 
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clandestine operational environment, we expect the terrorist group to frequently 

encounter non-routine and unexpected situations. Any technical mistake, personal 

disagreement or outsider intrusion during this process might endanger the actual 

construction and detonation of the bomb. As Clausewitz would phrase it, the fog of 

nuclear terrorism would be strongly present. Organisational dynamics and variables 

would have an important impact on the terrorist organisation’s capability to effectively 

complete such a project. As will become clear by the end of this paper, we see that the 

organisational design has a particular important role to play. The organisational design 

determines the division of tasks and how coordination is achieved among these tasks. It 

thereby strongly impacts the functioning of an organisation.28  

 

The relevance of “Los Alamos” 

Research on the organisational dynamics of a nuclear terrorism project has not 

yet been developed to a stage where it can be tested. It is still in an exploratory phase. In 

order to better understand these dynamics, this article examines a proxy case – that of 

“Los Alamos” – and extrapolates relevant findings from this case to the previously 

identified nuclear terrorism scenario. Considering the lack of empirical cases, learning 

about an analogous case enables us to draft new insights with respect to the nuclear 

armament dynamic. Indeed, the aim of this case study is both idiographic and 

hypotheses-generating: it is idiographic in the sense that we aim to inductively describe, 

explain and interpret the main organisational dynamics of “Los Alamos.” 

Simultaneously, we also aim to generate plausible hypotheses with respect to 

organisational dynamics in the identified nuclear terrorism scenario. “Los Alamos” is in 

many ways of similar organisational complexity as the previously identified nuclear 
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terrorism scenario. We build on these shared organisational commonalities to better 

understand the challenges of nuclear terrorism. 

  

“Los Alamos”, also codenamed “Project Y”, was a part of the Manhattan Project tasked 

with the design and construction of the first atomic bombs.29  Research on nuclear 

fission started at various universities in the 1930s. However, “Los Alamos” was the first 

unified research and development program. The laboratory established at the Los 

Alamos Ranch School was the first to succeed in assembling a nuclear weapon.30 While 

this project leaves us with few insights with respect to traditional nuclear terrorism 

variables, it is an interesting case as it demonstrates fundamental organisational 

commonalities to the previously identified nuclear terrorism scenario: “Los Alamos” was 

a more sophisticated effort than standard operations for the context in which they were 

operating. The implementation of this unique technical project had to cope with a 

clandestine operational environment and a tight schedule. A variety of non-routine and 

unexpected situations arose throughout its completion.  

 

“Los Alamos” was a top-secret atomic weapons laboratory. Any type of interruption, 

detection or information breach could endanger the American strategic advantage in the 

Second World War as well as the following Cold War. Secrecy was a continuous concern 

of its military commander, General Leslie R. Groves. The geographical isolation of the 

town is indicative of the project’s secret character.31 Likewise, a nuclear terrorism 

project would need to be completed in a clandestine operational environment. Any 

interruption, detection, or leak could undermine the project. Even more, 

counterterrorism efforts could compromise the security and survival of the terrorist 

organisation.  
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Second, “Los Alamos” maintained a tight schedule. Nuclear weapons were considered to 

be an important asset in bringing the war to its conclusion.  The United States wanted to 

complete their nuclear armament as soon as possible to counter the perceived threat by 

the German nuclear program.32 This implied an important strategic and political 

advantage. Likewise, we can safely assume that a terrorist organisation would prefer to 

complete a nuclear project as soon as possible. Any delay would increase the chances of 

detection by counterterrorism forces as well as the amount of allocated resources.  

 

Finally,  various non-routine and unexpected situations arose throughout “Los Alamos”, 

which was characterised by a “trial-and-error” methodology. 33 However, for instance, 

the fact that they succeeded in surmounting the sudden discovery of plutonium’s 

incompatibility with the gun-type design is a prime example of the project’s adaptive 

and creative character. This organisational feature is also applicable to the previously 

identified nuclear terrorism scenario. Technology implementation is not simply 

transferring existing knowledge to its own organisation:34 admittedly, “Los Alamos” 

differs from various nuclear terrorism scenarios as the project employed vast numbers 

of people, had a huge amount of resources to its disposal, and did not face the same 

exact technical challenges. Notwithstanding these particular differences, however, the 

previously identified nuclear terrorism scenario is likewise expected to face various 

non-routine and unexpected situations. Adding the previously mentioned shared 

features to the equation as well, we expect a nuclear terrorism project to require a 

continuously adaptive and creative character.  

 

Building on these shared organisational features, this article ultimately aims to explore 

and better understand the organisational dynamics of a most likely nuclear terrorism 
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scenario. There are two possible points of criticism to this approach. First, it is often 

claimed that this research design “maintains a bias towards verification, understood as a 

tendency to confirm the researcher’s preconceived notions.” However, while this 

verification bias is ultimately also a fundamental human characteristic, the design is 

dictated by the exploratory nature of the article. It enables us to focus in-depth on the 

role of various relevant variables.35 This leads us to a second potential point of criticism: 

adopting “organisational commonalities” as the criterion for case selection, this article 

could also focus on more recent or smaller clandestine state nuclear projects (e.g. South 

Africa, Pakistan or North Korea).  A preliminary scan of the literature, however, clarifies 

that data on the internal dynamics of these projects is often shrouded in mystery. In the 

case of “Los Alamos”, however, there are both many testimonies of people directly 

involved in “Los Alamos” and seminal secondary literature on the project’s internal 

dynamics publicly available.36 The quantity and quality of data is of essential importance 

to this exploratory design. Each source contributed to our in-depth understanding and 

thematic identification of key organisational dynamics at play. The plurality of sources 

strengthens the validity of this exploratory research.37  

 

Organisational challenges at “Los Alamos” 

 The following section aims to inductively describe, explain, and interpret the 

main organisational challenges at “Los Alamos.” We have identified four intertwined 

organisational issues: resource support, level of autonomy, information-sharing, and 

clear and compelling goals.38 This article embeds these issues in the relevant literature 

by highlighting the beneficial nature of the overall professional design of this project, 

which advanced its effective achievement. These insights will finally account for our 
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exploration of the organisational dynamics in the previously identified nuclear terrorism 

scenario. 

 

Resource support 

 Diverse resources were successfully acquired, allocated, and deployed at “Los 

Alamos.” Ample qualitative human resources were of vital importance to the project’s 

effectiveness: they succeeded in finishing this technically complex project in a timely 

manner while coping with a clandestine operational environment. Sufficient physical 

resources (e.g. money and crude materials) were equally important in order to fully 

exploit the potential of these qualitative human resources. 

 

“Los Alamos” was characterised by the successful recruitment and employment of some 

of the brightest minds at that time (e.g. Hans Bethe, Enrico Fermi, Emilio Sègre, Seth 

Neddermeyer, George Kistiakowsky, et al.). However, this was no easy task. Many people 

were engaged in various war time efforts, such as the development of advanced radar 

technology. Robert Oppenheimer, the scientific director of the project, recruited the very 

first men by travelling from university to university working on the topic of nuclear 

fission.39 While the secret nature of the project brought along the “problem of how much 

one could say,”40 potential participants needed to be convinced to move to an isolated, 

well-secured area. Participation in the project entailed various personal and 

professional sacrifices.41 Not all joined the project. However, despite these problems, the 

organisation succeeded in recruiting and employing a sufficient number of well-skilled 

persons throughout the project. The nucleus of the organisation ultimately came from 

several groups working for Oppenheimer in Berkeley.42 Scientific interest in the 
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innovative nature of the job and acknowledgement of its importance are often 

mentioned as grounds for these successful recruitment efforts. People drove effective 

progress at “Los Alamos.” Often adopting a “trial-and-error” methodology, they 

surmounted various non-routine and unexpected situations.43 Outside help, such as the 

British mission and consultants of different universities, contributed to this effort. This 

availability of skilled people entailed substantial benefits to the effectiveness of the 

project, not the least of which was the flexible deployment of human resources. Luis 

Alvarez explains further:   

 

“Los Alamos was fortunate to have a full complement of high-caliber nuclear 

physicists. Because it did, a physicist of Emilio’s (Sègre) skills could be diverted to 

from apparently more essential tasks to measure the rates of spontaneous fission 

in samples of uranium and plutonium, constants we thought we already knew. His 

discovery of the high spontaneous-fission background of reactor-bred plutonium 

was the most important single event at Los Alamos in the first months after I 

arrived. It had fateful consequences for bomb design and for the work of 

Kistiakowski’s X-division.”44 

 

However, the potential of these human resources could only be optimally exploited if a 

sufficient amount of physical resources was available: first, ample federal funding and a 

competent and flexible procurement office allowed for the (sufficiently) steady flow of 

non-nuclear components and fissile material. There was no substantial scraping for 

resources by the project’s participants.45 This enabled the minimisation of human 

frustration, operational delays, and engineering errors, though not their complete 

elimination. Although prospects sometimes looked dim, the organisation succeeded, for 
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instance, in the timely delivery of a sufficient quantity of fissile material. This was 

essential to carry out some necessary experiments.46 Second, besides these crude 

materials needed to build the bomb, it was equally important to create an operational 

environment in which scientists and technicians could “dedicate themselves fully to 

their scientific vocation.”47 The isolated and clandestine character of “Los Alamos” often 

had a negative impact on people’s general living conditions.48 Concerns about physical 

and psychological safety and security can distract people from their job. However, 

people at “Los Alamos” tried to make life as pleasant as possible. For instance, more than 

thirty recreational and cultural organisations were established.49 Physical resources 

should support the creation of such a favourable operational environment to optimise 

the functioning of the organisation’s human resources.  

 

Level of autonomy 

 The project’s operators largely succeeded in maintaining their scientific 

autonomy and decision-making power with respect to their field of expertise. This was 

not self-evident due to the military and clandestine nature of “Los Alamos.” Although 

high levels of scientific autonomy entailed certain risks related to divergent behaviour, it 

benefited the creative application of individual knowledge, stimulated team work, and 

enhanced more objective operational decision-making.50  

 

“Los Alamos” was intended to be operated as a military laboratory. Compartmentalised 

units would only receive information that they “needed to know.”51 This would have 

ensured more rigid top-down control over the execution and secrecy of the project. 

However, when Oppenheimer was trying to convince scientists to join “Los Alamos,” it 
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became clear that many of them disavowed a military chain-of-command. This was ill-

suited for scientific decision-making.52 The civilian laboratory where scientists 

discussed their work with peers and openly exchanged information was beneficial in 

stimulating creative progress, team work, and good operational decision-making. It 

advanced the project’s adaptiveness and flexibility. Oppenheimer, a scientist himself, 

supervised all the scientific work. There was no military control over the flow of 

information among the scientific staff. The secret character of the project was 

nevertheless maintained by building the laboratory within a guarded area, the security 

of which was in the hands of the military.53 This system succeeded in reducing 

subjective interference by military or political institutions while simultaneously 

remaining secure; scientific control over the tasks and activities was reinforced. 

Kistiakowsky, for instance, recalled that Lord Cherwell, the scientific advisor to Winston 

Churchill, came to Los Alamos in 1944:  

 

“I took him around Los Alamos and gave him absolutely the whole story. He 

listened to me and told me that Baratol was going to be no good for the lenses, that 

I should use commercial dynamite. I explained to him why, on theoretical grounds, 

dynamite couldn't work and we parted friends. A little later Oppenheimer called 

me in to tell me about Churchill's personal cable to Roosevelt saying that certain 

people, specifically Kistiakowsky at Los Alamos, are barking up the wrong tree, 

since Baratol is not going to work, and that they should use dynamite…. So I went 

through a rather large X (Explosives) Division personnel list, singled out 

individuals who hadn't contributed anything, constituted a group out of them, and 

so dynamite didn't delay the project in the slightest.”54 
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However, this approach entailed a heightened risk with respect to divergent behaviour 

by individual scientists: first, scientific autonomy and lack of top-down control increased 

the likelihood that friction between scientists would occur. For instance, Bethe and 

Oppenheimer were greatly annoyed by Teller working on the thermonuclear bomb 

rather than the implosion design. Oppenheimer ultimately decided to replace Teller.55 

Second, scientific autonomy did sometimes lead to the “we know best syndrome.”56 

David Busbee, for instance, designed the first S-site plant, which was meant to provide 

more space to the explosives programme, following his own naval ordinance concepts at 

the time. He aimed to pour “large castings for the full-scale implosion assembly.” 

Kistiakowsky, however, recalls that the plant was “a monstrosity from our point of view” 

and “never used afterwards.”57 Finally, the lack of an outside opinion increased the risk 

of “group-think.”58 Neddermeyer’s first theoretical analysis of the implosion design of a 

nuclear bomb faced stiff opposition by Oppenheimer, Fermi and Bethe. Manley stated 

that “nobody…really took (implosion) very serious.” Later, however, Bohr went beyond 

their incredulity to pursue this truly original idea. As it would turn out, the implosion 

design was a more efficient way to detonate an atomic bomb.59  

 

Divergent behaviour can lead to human frustrations, operational delays, and engineering 

errors. Each of these issues might undermine the effectiveness of the project.  

Nonetheless, the risks ultimately did not trump the advantages. Scientific autonomy 

allowed for better operational decision-making while simultaneously strengthening the 

adaptive and creative functioning of the team.  
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Information-sharing 

Scientific autonomy goes hand-in-hand with high levels of information-sharing.  

Free flows of communication stimulated the combination of knowledge and enhanced 

the sense of common purpose at “Los Alamos.” However, the multitude of 

communication and coordination mechanisms  inherently entailed increased security 

risks. Any information breach could undermine the effectiveness of the project and the 

United States’ broader strategic advantage. 

 

Various communication and coordination tools were established to increase the 

project’s effectiveness: the heads of the operating groups were in contact with each 

other through the coordinating council; individual divisions and groups had their own 

meetings, seminars, published reports, and informal talks; the “Los Alamos” library 

reproduced and distributed progress reports by various groups at the laboratory; and 

weekly colloquiums with all the laboratory employees with a scientific degree or 

equivalent were organised to discuss the technical program.60 These channels were 

informative and deliberative. This intense flow of information stimulated not only 

creativity and flexibility: by encouraging “out-of-the-box” thinking, it also fostered a 

“sense of common effort and responsibility” by illuminating the joint nature of this 

effort.61 Manley stated that: 

  

“Each scientist could discuss his work with his peers …  these discussions brought 

forth ideas and were excellent morale boosters. I'm sure the work went faster and 

more effectively as a result. After all, a reason to create Los Alamos was to improve 

the communication between all those engaged in the weapon problem.”62 
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Moreover, different liaison contacts were established between “Los Alamos” and other 

units active in the Manhattan Project. In order to develop the bomb, they required 

information, e.g. about the form and processing history of the fissile material produced 

at Oak Ridge.63 Liaison officers held an important role in coordinating the overall 

project.   

 

However, this abundant flow of information did inherently imply increased risks with 

respect to security breaches. Regular presence at the various formal and informal 

meetings, which were open to many members of “Los Alamos”, provided that person 

with a “generally complete and accurate picture of the problems and progress of the 

laboratory.”64 Although the isolated nature of “Los Alamos” reinforced the safekeeping 

of information, it could not prevent leaks from occurring. There were many instances of 

security breaches, of which the case of Klaus Fuchs arguably posed the most substantial 

threat. Klaus Fuchs was a theoretical physicist who managed to participate in different 

discussions and meetings at “Los Alamos”; however, he had communist sympathies. He 

forwarded a great deal of the information gathered to Russia. Though it remains unclear 

what damage he actually caused, some believe he “probably shortened the Russian 

atomic bomb development by two years.”65 Although his intentions were not necessarily 

focused on undermining “Los Alamos,” his actions did damage the greater strategic 

interests of the United States.   

 

Clear and compelling goals 

 The formulation of clear and compelling goals advanced the effectiveness of “Los 

Alamos.” A clear goal sharpens the focus of the project while a compelling goal inspires 
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the team in rallying around the project. This was an important tool in coping with some 

of the aforementioned organisational challenges (e.g. individual divergent behaviour 

and security breaches). However, formulating clear and compelling goals is not self-

evident. An unsuccessful attempt might actually increase the risks related to detection, 

defection, and leaks.66 

 

Clear goals allowed the project to steadily progress and remain focused. All scientists 

received Robert Serber’s lecture The Los Alamos Primer when arriving at “Los Alamos”, 

which brought them up to speed with the principles and goals of the project. Rhodes 

notes in this respect that “the scientists’ euphoria at finally learning in detail what they 

had only previously guessed or heard hinted, measures the extent to which secrecy had 

contorted their emotional commitment to the work.”67 Continuous formal and informal 

meetings throughout the project subsequently enhanced clarity on the project’s 

(intermediary) goals. Second, “Los Alamos” was characterised by relatively compelling 

goals. The Second World War stimulated the scientists and technicians’ motivation to 

build a nuclear bomb. Taking into account the perceived German nuclear threat, 

operators were readily emotionally attracted to the project. For example, President 

Roosevelt had Oppenheimer read a personal letter at a colloquium:  

 

“I wish you would express to the scientists assembled with you my deep 

appreciation of their willingness to undertake the tasks which lie before them in 

spite of the dangers and the personal sacrifices.  I am sure we can count on their 

continued wholehearted and unselfish labors. Whatever the enemy may be 

planning, American science will be equal to the challenge.”68 
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Clear and compelling goals enhanced the organisation’s coherence, focus, and 

perseverance. Nonetheless, it simultaneously entailed certain risks. Formulating clear 

goals often goes hand-in-hand with formulating compelling goals. However, a 

clandestine organisation is  vulnerable if the formulation of goals is clear but not 

compelling. The aforementioned example of Klaus Fuchs demonstrates the potential 

security risks connected to uncompelled workers. Moreover, when it became clear that 

Germany was nearly defeated, some people, such as Szilard or Rotblat, argued against 

using the weapons. Such moral qualms about the goals of the project could undermine 

its ultimate effectiveness. Second, leadership needs to remain vigilant so that the 

formulation of clear goals does not evolve into top-down meddling in day-to-day affairs. 

This might be counterproductive to the project’s effectiveness as well. As previously 

mentioned, it can undermine the scientists and technician’s operational decision-making 

and hamper their adaptive and creative functioning.  

 

The latter remark points to the overall importance of good leadership. Besides the 

synergy between Groves and Oppenheimer, Oppenheimer’s role in effectively building 

the bomb is often praised.69 While coping with a clandestine operational environment, 

they succeeded in providing sufficient resources and clear and compelling goals while 

simultaneously preserving scientific autonomy for the scientists and technicians. 

Although any (moral) qualm or security breach could have undermined the effectiveness 

of the project and the broader strategic advantage of the U.S., they ultimately succeeded 

in uniting diverse individual human resources in a high-performing, multidisciplinary 

team.  
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The professional design of “Los Alamos”  

The following section reflects on the organisational dynamics identified and 

embeds them in the relevant literature in the field of organisation theory. We focus 

specifically on the impact of the design of the organisation. This refers to the division of 

labour into various tasks and how coordination is achieved among these tasks.70 It refers 

to the institutional circumstances in which the members of the project operate, thereby 

constituting the common thread that permeates the organisational issues previously 

identified. The organisational design is an essential tool in striking “a balance between 

external pressures from the organisation’s environment and internal pressures from, for 

example, its choice of technology.”71 Different types of design relate to different sources 

of control and coordinating mechanisms vis-à-vis the work: for example, a more 

bureaucratic type of organisational design is controlled by managers that adopt more 

standardised coordination mechanisms (e.g. formal rules). 72 The organisational design 

influences the organisation’s resource allocation, their levels of scientific autonomy and 

information-sharing, and the clear and compelling nature of its goals.    

 

“Los Alamos” can generically be identified by its professional design. This refers to the 

“institutional circumstances in which the members of the occupations rather than 

consumers or managers control the work.”73 Also described as an adhocracy design, it is 

characterised by the fact that a great deal of power is given to operational experts. 

Considering their highly specialised skills, they are essential in effectively executing the 

variety of complex tasks and activities.74 Human resources were one of the vital driving 

forces behind the effectiveness of “Los Alamos.” They had the capability to resolve non-

routine and unexpected situations. Top-down meddling by managers needed to be 
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avoided. A professionally designed organisation therefore limits strict behavioural 

formalisation, centralised decision-making, and tight planning and control systems. This 

would thwart the flexibility, creativity, and adaptability needed of the experts. One can 

clearly retrace these organisational elements at “Los Alamos.” As previously outlined, 

the project was characterised by high levels of scientific autonomy and information-

sharing. Various liaison devices encouraged mutual adjustment. Such a professional 

design is, ultimately, characterised by more organic rather than bureaucratic sources of 

control and coordination. This optimises the organisation’s functioning in a complex and 

dynamic environment and increases the likelihood that the organisation can effectively 

achieve “sophisticated innovation.”75 

 

However, as also illustrated by our case study, any professionally designed organisation 

is inherently susceptible to two major organisational problems: first, this particular 

institutional set-up brings about an increased risk of divergent behaviour by the 

organisation’s members. Different experts work together in a flexibly regulated 

environment. This inherently entails some level of fluidity and ambiguity when it comes 

to the tasks to be performed and the coordination between these different tasks. The 

likelihood of divergent behaviour increases. The tensions between Teller and Bethe or 

Kistiakowsky and Neddermeyer demonstrate the case in point. More bureaucratic 

sources of control and coordination could reduce the likelihood of diverging 

behaviour.76 However, it would impede the organisation’s flexibility. Second, this type of 

design is an inherently inefficient way of organising. While it increases the likelihood 

that an organisation can effectively complete a complex project, it requires various 

resources and a great deal of communication and coordination. Although “Los Alamos” 
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was ultimately effective in building the first atomic bombs, it was often necessarily so by 

means of a “trial-and-error” methodology.  

 

 “Los Alamos” succeeded in surmounting these organisational problems, not least via the 

abundant flow of resources and the formulation of clear and compelling goals. However, 

the question arises of to what extent these organisational dynamics and challenges 

would also be applicable to nuclear terrorism. 

 

Exploring the terrorist nuclear armament dynamic 

Reflecting on the terrorist nuclear armament dynamic, this article introduces the 

idea of an effectiveness-efficiency trade off: as previously explained, we expect a nuclear 

terrorism project to go beyond the standard operations of a terrorist organisation. They 

are likely to frequently encounter non-routine and unexpected situations. 

Implementation of such an endeavour would require a creative and adaptive attitude. 

Building on the various shared features with “Los Alamos”, we expect that a 

professionally designed terrorist organisation is most likely to effectively complete the 

nuclear armament dynamic. This design, however, simultaneously increases the 

likelihood of a less efficient functioning terrorist organisation with respect to both its 

security and its strategic objectives.   
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Effectiveness… 

We expect a professional design to be the most appropriate institutional 

disposition to increase the likelihood that a terrorist organisation can effectively 

complete the nuclear armament dynamic. 

 

Human resources are expected to be a driving force to the success of a nuclear terrorism 

project. A variety of non-routine and unexpected tasks and activities as diverse as 

reconnoitring a nuclear facility, designing the bomb, casting fissile material and 

smuggling non-nuclear components needs to be completed successfully. Operational 

control should be situated at the level of the experts. Preserving their autonomy and 

allowing for the exchange of information enhances their objective decision-making. 

Various tasks need to be coordinated to achieve the intended outcome. An indicative 

example is the fact that the design and non-nuclear components of the atomic bomb 

must be attuned to the type and quantity of fissile material that the terrorist 

organisation can obtain. As it is difficult to standardise and/or formalise this process, 

more information-sharing and liaison contacts between different persons and units is 

required. While the leadership needs to contribute to the coordination and integration 

of these diverse experts into a well-functioning team, they must refrain from centralised, 

top-down meddling: setting tight intermediary goals, impeding horizontal 

communication and coordination, imposing (pet) solutions at the expense of practical 

progress, or adopting stringent timing requirements is expected to increase the risks of 

operational delays, errors, and frustrations. For instance, as Lord Cherwell pushed for 

the use of commercial dynamite at “Los Alamos,” unduly (ambitious) demands by 

terrorist leaders could induce operators to disregard some essential engineering 
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considerations in a nuclear terrorism project or to neglect diverse security issues (e.g. 

entering the nuclear black market without regard for security). Meanwhile, however, the 

leadership should invest in creating a favourable operational environment by sustaining 

the flow of resources and formulating clear and compelling goals.  

 

These professional design characteristics would strengthen a terrorist organisation’s 

potential for creativity and flexibility. It would increase the likelihood that they could 

cope with the expected non-routine and complex tasks of a nuclear terrorism project. 

However, this design would be inherently susceptible to two major organisational 

problems. 

 

…versus efficiency 

 A terrorist organisation pursues both organisational and strategic goals. A 

professionally designed terrorist nuclear armament project, though optimising the likely 

effectiveness of the project, is expected to entail a less efficient functioning terrorist 

organisation with respect to these goals: this institutional configuration could endanger 

both the security of the organisation as well as the achievement of its strategic goals.   

 

A professional design entails increased risks to the security of the terrorist organisation. 

First, we expect the terrorist organisation to require human resources with particular 

skills. However, each recruitment effort brings in challenges. The international nuclear 

job market is not entirely populated by top scientists and technicians; it is mixed with 

mediocre scientists and technicians, con men, fraudsters and potential spies with false 

claims. The terrorist organisation would need to separate the (scientific) wheat from the 
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chaff. The problem of “how much one can say” is prominent. Next, we expect high levels 

of scientific autonomy and information-sharing throughout the project. Experts are 

likely to have a great deal of operational control. Such a flexible environment, which 

implies increased levels of fluidity and ambiguity with respect to the (coordination of) 

different tasks, leads to an increased likelihood of divergent behaviour. Human 

frustrations, operational delays and engineering errors could occur. This increases the 

likelihood of (moral) qualms, detection, and defection, thereby potentially 

compromising the security of the terrorist organisation. 

 

These issues are problematic for a terrorist organisation. A terrorist equivalent of Klaus 

Fuchs might prove disastrous for them. While “Los Alamos” was a secret project, it is 

generally perceived as a legitimate endeavour. Most nuclear terrorism projects, 

however, can be expected to enjoy less popular support. This makes the terrorist 

organisation even more vulnerable to any security breach. Any detection of a nuclear 

terrorism plot could lead to a strong counterterrorism response, endangering both the 

success of the project as the security and survival of the organisation. 

 

It follows that a nuclear terrorism plot is expected to be an inefficient method for a 

terrorist organisation to achieve their strategic goals: while the more effective design of 

a nuclear terrorism project entails substantial security risks, the leadership is expected 

to invest a substantial amount of their limited human and physical resources in a 

nuclear terrorism project. Meanwhile, leadership must remain wary of attempting to 

closely control the operators. Any terrorist organisation pursuing a nuclear capacity 

would thus likely need to be at peace with a high risk of failure and substantial costs 

related to this endeavour. A nuclear terrorism project could potentially undermine the 
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organisation’s operational capacity and security, thereby also inhibiting them from 

achieving their strategic objectives.  

 

Conclusion 

 Michael Levi wrote in 2009 that we must understand “how to think about nuclear 

terrorism.”77 Rather than merely reflecting on worst-case scenarios and individual 

variables, which nevertheless also has its place, it is important to emphasise various 

possibilities with respect to nuclear terrorism and the interaction between the different 

tasks and activities.78 It follows that we must design our defence as an integrated 

system, with “each part of the defense not only complementing other defensive elements 

but also reinforcing them.”79  

 

Embracing this notion, this article focused on the often neglected issue of how to 

organise the implementation of a (most likely) nuclear terrorism project. While Levi 

often more implicitly touched upon this particular theme, this article aimed to more 

systematically reflect upon the actual organisational dynamics within the enemy 

organisation. Building on the organisational commonalities with “Los Alamos”, we 

introduced the idea of an effectiveness-efficiency trade off: a professionally designed 

terrorist organisation is most likely to effectively complete the nuclear armament 

process.  This institutional disposition, however, simultaneously increases the likelihood 

of a less efficient functioning terrorist organisation with respect to both its security and 

its strategic objectives. A terrorist organisation could decide to move, for instance, to a 

more bureaucratic organisational design  (by, e.g. limiting scientific autonomy) to reduce 

the security risks related to such an endeavour. However, this would probably limit the 
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effectiveness of the project. It would most likely reduce the terrorist organisation’s 

capacity to actually produce a yield-producing nuclear explosion or substantially 

lengthen the process of doing so.  

 

We will further consider how this illuminates our better understanding of (the 

likelihood of) nuclear terrorism. Adopting a rational perspective, this article pointed to 

the expected inefficient nature of nuclear terrorism as a method to achieve the group’s 

organisational and strategic goals. Such a project is likely to cost substantial human and 

physical resources while entailing various risks to the security of the organisation. 

Simultaneously, it is doubtful whether a successful nuclear terrorist attack would 

actually help the organisation in advancing their strategic goals. Abrahms, for instance, 

convincingly argues that greater civilian target selection (as would undeniably be the 

case for nuclear terrorism) leads target countries to infer that the terrorists want to 

destroy their society and beliefs.80 Policy concessions become unlikely. Moreover, such 

an indiscriminate attack could both alienate the organisation’s constituency and lead to 

strong counterterrorism measures. This is counterproductive for both the 

organisational and strategic objectives of the terrorist group.81 From a rational 

perspective, it is therefore dubious whether nuclear terrorism would work better than 

other methods. This is only strengthened by the likely inefficient nature of this 

particular tactic. 

 

However, this does not imply that we should assume that no terrorist organisation 

would ever pursue a nuclear capacity. Terrorist organisations that irrationally believe in 

their odds of success, are driven by more value-rational objectives82 or confronted with 

an exceptional opportunity, might decide to go nuclear. While qualifications to the 
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findings of this article should be treated carefully for now, it seems worthwhile to look 

into counterterrorism efforts based on these findings. This could strengthen Levi’s idea 

of an integrated defence even further. 

 

First, it is worth contemplating an upgrade of counterterrorism measures focussed on 

potential operators. These operators will be a driving force throughout a nuclear 

terrorism project. Various counterterrorism measures might impede their succesful 

participation in a nuclear terrorism project: complicating recruitment of potential 

operators (e.g. sensibilization throughout the training of nuclear experts); setting up 

follow-up and screening programs for  (former) nuclear scientists and technicians; or 

planting false information or sting operations. This can cause doubts, delays, and errors 

in a nuclear terrorism project. Second, counterterrorism efforts should focus on 

exploiting the potential inefficiencies related to a nuclear terrorism project. On one 

hand, this refers to the security risks for a terrorist organisation. Divergent behaviour 

can be stimulated by, for instance, providing viable exit-options for individual terrorists 

and dispersing (ideological) counter-narratives. On the other hand, this refers to nuclear 

terrorism as a tactic to achieve their strategic objectives. We should continuously 

emphasise the lack of political utility of nuclear terrorism for any terrorist organisation. 

Although a value-rational organisation might dismiss these arguments, it could lead to 

elements within the project to doubt the goals of the organisation. It is clear that these 

counterterrorism measures are closely related. 

 

These insights are only first explorations. Further research is needed to validate these 

findings. As previously mentioned, one can focus on studying more recent state nuclear 

projects with fundamental commonalities to our most likely nuclear terrorism scenario. 
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The South African, Pakistani and North Korean nuclear programmes seem of particular 

relevance due to their clandestine and relatively small nature. One could study whether 

or not similar dynamics were at play throughout these programs. One could also look for 

the application of similar dynamics in complex terrorism attacks. As examples of such 

complex engineering efforts, Aum Shinrikyo’s 1995 Sarin attack or the PIRA’s 

development of more advanced mortar systems come to mind.  
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