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Foreword 
Gas plants explode, planes crash, and nuclear power plants suffer meltdowns. Hu-
man beings make mistakes and complex technologies fail in unexpected ways. Of-
ten unrecognized in accidents and disasters are the organizational features that 
made these disasters possible or likely. Our society is deeply dependent upon large 
and complex technologies, and it is crucial to come to a better understanding of the 
organizational features, system defects, and bureaucratic dysfunctions that con-
tribute to large technology failures. Organizations affect the occurrence of accidents 
at every level. Internal characteristics like poor communication, loose coupling, and 
principal-agent problems lead to accidents. External factors like ineffective regula-
tion and enforcement likewise contributes to disaster. This digital book is a collec-
tion of short pieces on the subject of the organizational dysfunction and technology 
failure drawn from Understanding Society, an academic blog written and published 
by Daniel Little at www.understandingsociety.blogspot.com since 2007.

The author

Daniel Little is a philosopher of social science with a strong interest in Asia. Books 
on social explanation, Marx, late imperial China, the philosophy of history, and the 
ethics of economic development. All these topics involve the complexities of social 
life and social change. His recent books include A New Ontology of Government (Pal-
grave 2020 (forthcoming)), New Directions in the Philosophy of Social Science (Rowman 
and Littlefield 2016), and New Perspectives in the Philosophy of History (Springer 
2010).

For links please visit the original blog post through the link provided at the begin-
ning of each post. 
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CHAPTER 1 
 

Foundations 



SECTION 1 
 

Philosophy of Technology? 

 

 

https://undsoc.org/2019/03/21/philosophy-of-technology/ 

Is there such a thing as “philosophy of technology”? Is there a “philosophy of cook-
ing” or a “philosophy of architecture”? All of these are practical activities – praxis – 
with large bodies of specialized knowledge and skill involved in their performance. 
But where does philosophy come in?

Most of us trained in analytic philosophy think of a philosophical topic as one that 
can be formulated in terms of a small number of familiar questions: what are the 
nature and limitations of knowledge in this area? What ethical or normative prob-
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lems does this area raise? What kinds of conceptual issues need to be addressed be-
fore we can discuss problems in this area clearly and intelligently? Are there meta-
physical issues raised by this area — special kinds of things that need special philo-
sophical attention? Does “technology” support this kind of analytical approach?

We might choose to pursue a philosophy of technology in an especially minimalist 
(and somewhat Aristotelian) way, along these lines:

•Human beings have needs and desires that require material objects for their satis-
faction. 

•Human beings engage in practical activity to satisfy their needs and desires.

•Intelligent beings often seek to utilize and modify their environments so as to sat-
isfy their needs and desires. 

•Physical bodies are capable of rudimentary environment modification, which may 
permit adequate satisfaction of needs and desires in propitious environments 
(dolphins).

•Intelligent beings often seek to develop “tools” to extend the powers of their bod-
ies to engage in environment modification.

•The use of tools produces benefits and harms for self and others, which raises eth-
ical issues.

Now we can introduce the idea of the accumulation of knowledge (“science”):

•Human beings have the capacity to learn how the world around them works, and 
they can learn the causal properties of materials and natural entities. 

•Knowledge of causal properties permits intelligent intervention in the world.

•Gaining scientific knowledge of the world creates the possibility of the invention 
of knowledge-based artifacts (instruments, tools, weapons).

And history suggests we need to add a few Hobbesian premises:



•Human beings often find themselves in conflict with other agents for resources 
supporting the satisfaction of their needs and desires.

•Intelligent beings seek to develop tools (weapons) to extend the powers of their 
bodies to engage in successful conflict with other agents.

Finally, history seems to make it clear that tools, machines, and weapons are not 
purely individual products; rather, social circumstances and social conflict influence 
the development of the specific kinds of tools, machines, and weapons that are cre-
ated in a particular historical setting.

The idea of technology can now be fitted into the premises identified here. Technol-
ogy is the sum of a set of tools, machines, and practical skills available at a given 
time in a given culture through which needs and interests are satisfied and the dia-
lectic of power and conflict furthered.

This treatment suggests several leading questions for a philosophy of technology:

1. How does technology relate to human nature and human needs?

2. How does technology relate to intelligence and creativity?

3. How does technology relate to scientific knowledge?

4. How does technology fit into the logic of warfare?

5. How does technology fit into the dialectic of social control among groups?

6. How does technology relate to the social, historical, and cultural environment?

7. Is the process of technology change determined by the technical characteristics 
of the technology?

8. How does technology relate to issues of justice and morality?

Here are a few important contributions to several of these topics.

Lynn White’s Medieval Technology and Social Change illustrates almost all elements of 
this configuration. His classic book begins with the dynamics of medieval warfare 



(the impact of the development of the stirrup on mounted combat); proceeds to 
food production (the development and social impact of the heavy iron plough); and 
closes with medieval machines.

Charles Sabel’s treatment of industrialization and the creation of powered machin-
ery in Work and Politics: The Division of Labour in Industry addresses topic 5; Sabel 
demonstrates how industrialization and the specific character of mechanization that 
ensued was a process substantially guided by conflicts of interest between workers 
and owners, and technologies were selected by owners that reduced the powers of 
resistance of workers. Sabel and Zeitlin make this argument in greater detail in 
World of Possibilities: Flexibility and Mass Production in Western Industrialization. One 
of their most basic arguments is the idea that firms are strategic and adaptive as 
they deal with a current set of business challenges. Rather than an inevitable logic 
of new technologies and their organizational needs, we see a highly adaptive and 
selective process in which firms pick and choose among alternatives, often mixing 
the choices to hedge against failure. They consider carefully a range of possible 
changes on the horizon, a set of possible strategic adaptations that might be select-
ed; and they frequently hedge their bets by investing in both the old and the new 
technology. “Economic agents, we found again and again in the course of the semi-
nar’s work, do not maximize so much as they strategize” (5). (Here is a more exten-
sive discussion of Sabel and Zeitlin; link.)

The logic underlying the idea of technological inevitability (topic 7) goes something 
like this: a new technology creates a set of reasonably accessible new possibilities 
for achieving new forms of value: new products, more productive farming tech-
niques, or new ways of satisfying common human needs. Once the technology ex-
ists, agents or organizations in society will recognize those new opportunities and 
will attempt to take advantage of them by investing in the technology and develop-
ing it more fully. Some of these attempts will fail, but others will succeed. So over 
time, the inherent potential of the technology will be realized; the technology will 
be fully exploited and utilized. And, often enough, the technology will both require 
and force a new set of social institutions to permit its full utilization; here again, 



agents will recognize opportunities for gain in the creation of social innovations, 
and will work towards implementing these social changes.

This view of history doesn’t stand up to scrutiny, however. There are many exam-
ples of technologies that failed to come to full development (the water mill in the 
ancient world and the Betamax in the contemporary world). There is nothing in-
evitable about the way in which a technology will develop — imposed, perhaps, by 
the underlying scientific realities of the technology; and there are numerous illustra-
tions of a more complex back-and-forth between social conditions and the devel-
opment of a technology. So technological determinism is not a credible historical 
theory.

Thomas Hughes addresses topic 6 in his book, Human-Built World: How to Think 
about Technology and Culture. Here Hughes considers how technology has affected 
our cultures in the past two centuries. The twentieth-century city, for example, 
could not have existed without the inventions of electricity, steel buildings, eleva-
tors, railroads, and modern waste-treatment technologies. So technology “created” 
the modern city. But it is also clear that life in the twentieth-century city was trans-
formative for the several generations of rural people who migrated to them. And 
the literature, art, values, and social consciousness of people in the twentieth centu-
ry have surely been affected by these new technology systems. Each part of this 
complex story involves processes that are highly contingent and highly intertwined 
with social, economic, and political relationships. And the ultimate shape of the 
technology is the result of decisions and pressures exerted throughout the web of 
relationships through which the technology took shape. But here is an important 
point: there is no moment in this story where it is possible to put “technology” on 
one side and “social context” on the other. Instead, the technology and the society 
develop together.

Peter Galison’s treatment of the simultaneous discovery of the relativity of time 
measurement by Einstein and Poincaré in Einstein’s Clocks and Poincaré’s Maps: Em-
pires of Time provides a valuable set of insights into topic 3. Galison shows that Ein-
stein’s thinking was very much influenced by practical issues in the measurement 



of time by mechanical devices. This has an interesting corollary: the scientific imag-
ination is sometimes stimulated by technology issues, just as technology solutions 
are created through imaginative use of new scientific theories.

Topic 8 has produced an entire field of research of its own. The morality of the use 
of autonomous drones in warfare; the ethical issues raised by CRISPR technology in 
human embryos; the issues of justice and opportunity created by the digital divide 
between affluent people and poor people; privacy issues created by ubiquitous fa-
cial recognition technology — all these topics raise important moral and social-jus-
tice issues. Here is an interesting thought piece by Michael Lynch in the Guardian on 
the topic of digital privacy (link). Lynch is the author of The Internet of Us: Knowing 
More and Understanding Less in the Age of Big Data.

So, yes, there is such a thing as the philosophy of technology. But to be a vibrant 
and intellectually creative field, it needs to be cross-disciplinary, and as interested in 
the social and historical context of technology as it is the conceptual and normative 
issues raised by the field. 



SECTION 2 
 

Philosophy and the Study of Technology Failure 
 

https://undsoc.org/2018/09/30/philosophy-and-the-study-of-technology-failure/ 

Readers may have noticed that my current research interests have to do with orga-
nizational dysfunction and largescale technology failures. I am interested in prob-
ing the ways in which organizational failures and dysfunctions have contributed to 
large accidents like Bhopal, Fukushima, and the Deepwater Horizon disaster. I’ve 
had to confront an important question in taking on this research interest: what can 
philosophy bring to the topic that would not be better handled by engineers, orga-
nizational specialists, or public policy experts?

One answer is the diversity of viewpoint that a philosopher can bring to the discus-
sion. It is evident that technology failures invite analysis from all of these special-
ized experts, and more. But there is room for productive contribution from reflec-
tive observers who are not committed to any of these disciplines. Philosophers have 
a long history of taking on big topics outside the defined canon of “philosophical 
problems”, and often those engagements have proven fruitful. In this particular in-
stance, philosophy can look at organizations and technology in a way that is more 
likely to be interdisciplinary, and perhaps can help to see dimensions of the prob-
lem that are less apparent from a purely disciplinary perspective.

https://undsoc.org/2018/09/30/philosophy-and-the-study-of-technology-failure/


There is also a rationale based on the terrain of the philosophy of science. Philoso-
phers of biology have usually attempted to learn as much about the science of biol-
ogy as they can manage, but they lack the level of expertise of a research biologist, 
and it is rare for a philosopher to make an original contribution to the scientific bio-
logical literature. Nonetheless it is clear that philosophers have a great deal to add 
to scientific research in biology. They can contribute to better reasoning about the 
implications of various theories, they can probe the assumptions about confirma-
tion and explanation that are in use, and they can contribute to important concep-
tual disagreements. Biology is in a better state because of the work of philosophers 
like David Hull and Elliot Sober.

Philosophers have also made valuable contributions to science and technology 
studies, bringing a viewpoint that incorporates insights from the philosophy of sci-
ence and a sensitivity to the social groundedness of technology. STS studies have 
proven to be a fruitful place for interaction between historians, sociologists, and 
philosophers. Here again, the concrete study of the causes and context of large 
technology failure may be assisted by a philosophical perspective.

There is also a normative dimension to these questions about technology failure for 
which philosophy is well prepared. Accidents hurt people, and sometimes the 
causes of accidents involve culpable behavior by individuals and corporations. 
Philosophers have a long history of contribution to these kinds of problems of fault, 
law, and just management of risks and harms.

Finally, it is realistic to say that philosophy has an ability to contribute to social the-
ory. Philosophers can offer imagination and critical attention to the problem of cre-
ating new conceptual schemes for understanding the social world. This capacity 
seems relevant to the problem of describing, analyzing, and explaining largescale 
failures and disasters.

The situation of organizational studies and accidents is in some ways more hos-
pitable for contributions by a philosopher than other “wicked problems” in the 
world around us. An accident is complicated and complex but not particularly ob-
scure. The field is unlike quantum mechanics or climate dynamics, which are inher-



ently difficult for non-specialists to understand. The challenge with accidents is to 
identify a multi-layered analysis of the causes of the accident that permits observers 
to have a balanced and operative understanding of the event. And this is a situation 
where the philosopher’s perspective is most useful. We can offer higher-level de-
scriptions of the relative importance of different kinds of causal factors. Perhaps the 
role here is analogous to messenger RNA, providing a cross-disciplinary kind of 
communications flow. Or it is analogous to the role of philosophers of history who 
have offered gentle critique of the cliometrics school for its over-dependence on a 
purely statistical approach to economic history.

So it seems reasonable enough for a philosopher to attempt to contribute to this set 
of topics, even if the disciplinary expertise a philosopher brings is more weighted 
towards conceptual and theoretical discussions than undertaking original empirical 
research in the domain.

What I expect to be the central finding of this research is the idea that a pervasive 
and often unrecognized cause of accidents is a systemic organizational defect of 
some sort, and that it is enormously important to have a better understanding of 
common forms of these deficiencies. This is a bit analogous to a paradigm shift in 
the study of accidents. And this view has important policy implications. We can 
make disasters less frequent by improving the organizations through which tech-
nology processes are designed and managed. 



SECTION 3 
 

The Power of Case Studies in System Safety 











https://undsoc.org/2020/01/02/the-power-of-case-studies-in-system-safety/

One of the genuinely interesting aspects of the work of Andrew Hopkins is the ex-
tensive case studies he has conducted of the causation of serious industrial acci-
dents. A good example is his analysis of the explosion of an Esso natural gas pro-
cessing plant in Longford, Australia in 1998, presented in Lessons from Longford: The 
ESSO Gas Plant Explosion, with key findings also presented in this video. Also valu-
able is Hopkins’ analysis of the Deepwater Horizon blowout in the Gulf of Mexico 
(link). Here he dispassionately walks through the steps of the accident and identi-
fies faults at multiple levels (operator, engineering, management, corporate policy).

In addition to these books about major accidents and disasters, Hopkins has also 
created a number of very detailed videos based on the analysis presented in the 
case studies. These videos offer vivid recreation of the accidents along with a me-
thodical and evidence-based presentation of Hopkins’ analysis of the causes of the 
accidents at multiple levels.

It is intriguing to consider whether it would be possible to substantially improve 
the “safety thinking” of executives and managers in high-risk industries through an 
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intensive training program based on case studies like these. Intensive system safety 
training for executives and managers is clearly needed. If complex processes are to 
be managed in a way that avoids catastrophic failures, executives and managers 
need to have a much more sophisticated understanding of safety science. Further, 
they need more refined skills in designing and managing risky processes. And yet 
much training about industrial safety focuses on the wrong level of accidents — 
shop floor accidents, routine injuries, and days-lost metrics — whereas there is a 
consensus among safety experts that the far larger source of hazard in complex in-
dustrial processes lies at the system level.

We might think of Hopkins’ case studies (and others that are available in the litera-
ture) as the basis of cognitive and experiential training for executives and managers 
on the topic of system safety, helping them gain a broader understanding of the 
kinds of failures that are known to lead to major accidents and better mental skills 
for managing risky processes. This might be envisioned in analogy with the train-
ing that occurs through scenario-based table-top exercises for disaster response for 
high-level managers, where the goal is to give participants a practical and experien-
tial exposure to the kinds of rare situations they may be suddenly immersed in and 
a set of mental tools through which to respond. (My city’s top fire official and 
emergency manager once said to a group of senior leaders at my university at the 
end of a presentation about the city’s disaster planning: “When disaster strikes, 
your IQ will drop by 20 points. So it is imperative that you work with lots of scenar-
ios and develop a new set of skills that will allow you to respond quickly and ap-
propriately to the circumstances that arise. And by the way — a tornado has just 
blown the roof off the humanities building, and there are casualties!”)

Consider a program of safety training for managers along these lines: simulation-
based training, based on detailed accident scenarios, with a theoretical context in-
troducing the ideas of system accidents, complexity, tight coupling, communica-
tions failures, lack of focus on organizational readiness for safety, and the other key 
findings of safety research. I would envision a week-long training offering exposure 
to the best current thinking about system safety, along with exposure to extensive 
case studies and a number of interactive simulations based on realistic scenarios.



I taught a graduate course in public policy on “Organizational causes of large tech-
nology failures” this year that made substantial use of case materials like these. See-
ing the evolution that masters-level students underwent in the sophistication of 
their understanding of the causes of large failures, it seems very credible that se-
nior-manager training like that described here would indeed be helpful. The learn-
ing that these students did on this subject was evident through the quality of the 
group projects they did on disasters. Small teams undertook to research and ana-
lyze failures as diverse as the V-22 Osprey program, the State of Michigan Unem-
ployment Insurance disaster (in which the state’s software system wrongly classi-
fied thousands of applicants as having submitted fraudulent claims), and the Chi-
nese melamine milk adulteration disaster. Their work products were highly sophis-
ticated, and very evidently showed the benefits of studying experts such as Diane 
Vaughan, Charles Perrow, Nancy Leveson, and Andrew Hopkins. I feel confident 
that these students would be able to take these perspectives and skills into the 
complex organizations in which they may work in the future, and their organiza-
tions will be safer as a result.

This kind of training would be especially useful in sectors that involve inherently 
high risks of large-scale accidents — for example, the rail industry, marine ship-
ping, aviation and space design and manufacturing, chemical and petrochemical 
processing, hospitals, banking, the electric power grid, and the nuclear industry.

(I should note that Hopkins himself provides training materials and consultation on 
the subject of system safety through FutureMedia Training Resources (link).) 



SECTION 4 
 

Explaining Technology Failure 

https://undsoc.org/2008/03/27/explaining-technology-failure/

Technology failure is often spectacular and devastating — witness Bhopal, Three 
Mile Island, Chernobyl, the Challenger disaster, and the DC10 failures of the 1970s. 
But in addition to being a particularly important cause of human suffering, tech-
nology failures are often very complicated social outcomes that involve a number of 
different kinds of factors. And this makes them interesting topics for social science 
study.

It is fairly common to attribute spectacular failures to a small number of causes — 
for example, faulty design, operator error, or a conjunction of unfortunate but 
singly non-fatal accidents. What sociologists who have studied technology failures 
have been able to add is the fact that the root causes of disastrous failures can often 
be traced back to deficiencies of the social organizations in which they are designed, 
used, or controlled (Charles Perrow, Normal Accidents: Living with High-Risk Tech-
nologies). Technology failures are commonly the result of specific social organiza-
tional defects; so technology failure is often or usually a social outcome, not simply 
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a technical or mechanical misadventure. (Dietrich Dorner’s The Logic of Failure: Rec-
ognizing and Avoiding Error in Complex Situations is a fascinating treatment of a 
number of cases of failure; Eliot Cohen’s Military Misfortunes: The Anatomy of Failure 
in War provides an equally interesting treatment of military failures; for example, 
the American failure to suppress submarine attacks on merchant shipping off the 
US coast in the early part of World War II.)

First, a few examples. The Challenger space shuttle was destroyed as a result of O-
rings in the rocket booster units that became brittle because of the low launch tem-
perature — evidently an example of faulty design. But various observers have 
asked the more fundamental question: what features of the science-engineering-
launch command process that was in place within NASA and between NASA and 
its aerospace suppliers led it to break down so profoundly (Diane Vaughan, The 
Challenger Launch Decision: Risky Technology, Culture, and Deviance at NASA)? What 
organizational defects made it possible for this extended group of talented scientists 
and engineers to come to the decision to launch over the specific warnings that 
were brought forward by the rocket provider’s team about the danger of a cold-
temperature launch? Edward Tufte attributes the failure to poor scientific commu-
nication (Visual Explanations: Images and Quantities, Evidence and Narrative); Morton 
Thiokol engineer Roger Boisjoly attributes it to an excessively hierarchical and def-
erential relation between the engineers and the launch decision-makers. Either way, 
features of the NASA decision-making process — social-organizational features — 
played a critical role.

Bhopal represents another important case. Catastrophic failure of a Union Carbide 
pesticide plant in Bhopal, India in 1984 led to a release of a highly toxic gas. The 
toxic cloud passed into the densely populated city of Bhopal. Half a million people 
were affected, and between 16 and 30 thousand people died as a result. A chemical 
plant is a complex physical system. But even more, it is operated and maintained by 
a complex social organization, involving training, supervision, and operational as-
sessment and oversight. In his careful case study of Bhopal, Paul Shrivastava main-
tains that this disaster was caused by a set of persistent and recurring organization-



al failures, especially in the areas of training and supervision of operators (Bhopal: 
Anatomy of Crisis).

Close studies of the nuclear disasters at Chernobyl and Three Mile Island have been 
equally fruitful in terms of shedding light on the characteristics of social, political, 
and business organization that have played a role in causing these great disasters. 
The stories are different in the two cases; but in each case, it turns out that social 
factors, including both organizational features internal to the nuclear plants and po-
litical features in the surrounding environment, played a role in the occurrence and 
eventual degree of destruction associated with the disasters.

These cases illustrate several important points. First, technology failures and disas-
ters almost always involve a crucial social dimension — in the form of the organiza-
tions and systems through which the technology is developed, deployed, and main-
tained and the larger social environment within which the technology is situated. 
Technology systems are social systems. Second, technology failures therefore consti-
tute an important subject matter for sociological and organizational research. Soci-
ologists can shed light on the ways in which a complex technology might fail. And 
third, and most importantly, the design of safe systems — particularly systems that 
have the potential for creating great harms — needs to be an interdisciplinary effort. 
The perspectives of sociologists and organizational theorists need to be incorporat-
ed as deeply as those of industrial and systems engineers into the design of systems 
that will preserve a high degree of safety. This is an important realization for the 
high profile risky industries — aviation, chemicals, nuclear power. But it is also 
fundamental for other important social institutions, including especially hospitals 
and health systems. Safe technologies will only exist when they are embedded in 
safe, fault-tolerant organizations and institutions. And all of this means, in turn, 
that there is an urgent need for a sociology of safety. 



SECTION 5 
 

Safety as a Social Effect 

 

https://undsoc.org/2008/07/15/safety-as-a-social-effect/ 

Some organizations pose large safety issues for the public because of the technolo-
gies and processes they encompass. Industrial factories, chemical and nuclear 
plants, farms, mines, and aviation all represent sectors where safety issues are criti-
cally important because of the inherent risks of the processes they involve. Howev-
er, “safety” is not primarily a technological characteristic; instead, it is an aggregate 
outcome that depends as much on the social organization and management of the 
processes involved as it does on the technologies they employ. (See an earlier post-
ing on technology failure.)

We can define safety by relating it to the concept of “harmful incident”. A harmful 
incident is an occurrence that leads to injury or death of one or more persons. Safety 
is a relative concept, in that it involves analysis and comparison of the frequencies 
of harmful incidents relative to some measure of the volume of activity. If the claim 
is made that interstate highways are safer than county roads, this amounts to the 
assertion that there are fewer accidents per vehicle-mile on the former than the lat-
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ter. If it is held that commercial aviation is safer than automobile transportation, 
this amounts to the claim that there are fewer harms per passenger-mile in air travel 
than auto travel. And if it is observed that the computer assembly industry is safer 
than the mining industry, this can be understood to mean that there are fewer 
harms per person-day in the one sector than the other. (We might give a parallel 
analysis of the concept of a healthy workplace.)

This analysis highlights two dimensions of industrial safety: the inherent capacity 
for creating harms associated with the technology and processes in use (heavy ma-
chinery, blasting, and uncertain tunnel stability in mining, in contrast to a computer 
and a red pencil on the editorial offices of a newspaper), and the processes and sys-
tems that are in place to guard against harm. The first set of factors is roughly 
“technological,” while the second set is social and organizational.

Variations in safety records across industries and across sites within a given indus-
try provide an excellent tool for analyzing the effects of various institutional 
arrangements. It is often possible to pinpoint a crucial difference in organization — 
supervision, training, internal procedures, inspection protocols, etc. — that can ac-
count for a high accident rate in one factory and a low rate in an otherwise similar 
factory in a different state.

One of the most important findings of safety engineering is that organization and 
culture play critical roles in enhancing the safety characteristics of a given activity 
— that is to say, safety is strongly influenced by social factors that define and orga-
nize the behaviors of workers, users, or managers. (See Charles Perrow, Normal Ac-
cidents: Living with High-Risk Technologies and Nancy Leveson, Safeware: System Safe-
ty and Computers, for a couple of excellent treatments of the sociological dimensions 
of safety.)

This isn’t to say that only social factors can influence safety performance within an 
activity or industry. In fact, a central effort by safety engineers involves modifying 
the technology or process so as to remove the source of harm completely — what 
we might call “passive” safety. So, for example, if it is possible to design a nuclear 
reactor in such a way that a loss of coolant leads automatically to shutdown of the 



fission reaction, then we have designed out of the system the possibility of cat-
astrophic meltdown and escape of radioactive material. This might be called “de-
sign for soft landings”.

However, most safety experts agree that the social and organizational characteris-
tics of the dangerous activity are the most common causes of bad safety perfor-
mance. Poor supervision and inspection of maintenance operations leads to me-
chanical failures, potentially harming workers or the public. A workplace culture 
that discourages disclosure of unsafe conditions makes the likelihood of accidental 
harm much greater. A communications system that permits ambiguous or unclear 
messages to occur can lead to air crashes and wrong-site surgeries.

This brings us at last to the point of this posting: the observation that safety data in 
a variety of industries and locations permit us to probe organizational features and 
their effects with quite a bit of precision. This is a place where institutions and or-
ganizations make a big difference in observable outcomes; safety is a consequence 
of a specific combination of technology, behaviors, and organizational practices. 
This is a good opportunity for combining comparative and statistical research 
methods in support of causal inquiry, and it invites us to probe for the social mech-
anisms that underlie the patterns of high or low safety performance that we discov-
er.

Consider one example. Suppose we are interested in discovering some of the de-
terminants of safety records in deep mining operations. We might approach the 
question from several points of view.

•We might select five mines with “best in class” safety records and compare them 
in detail with five “worst in class” mines. Are there organizational or techology 
features that distinguish the cases?

•We might do the large-N version of this study: examine a sample of mines from 
“best in class” and “worst in class” and test whether there are observed features 
that explain the differences in safety records. (For example, we may find that 75% 
of the former group but only 10% of the latter group are subject to frequent unan-



nounced safety inspection. This supports the notion that inspections enhance safe-
ty.)

•We might compare national records for mine safety–say, Poland and Britain. We 
might then attempt to identify the general characteristics that describe mines in 
the two countries and attempt to explain observed differences in safety records on 
the basis of these characteristics. Possible candidates might include degree of reg-
ulatory authority, capital investment per mine, workers per mine, …

•We might form a hypothesis about a factor that should be expected to enhance 
safety — a company-endorsed safety education program, let’s say — and then 
randomly assign a group of mines to “treated” and “untreated” groups and com-
pare safety records. (This is a quasi-experiment; see an earlier posting for a discus-
sion of this mode of reasoning.) If we find that the treated group differs signifi-
cantly in average safety performance, this supports the claim that the treatment is 
causally relevant to the safety outcome.

Investigations along these lines can establish an empirical basis for judging that one 
or more organizational features A, B, C have consequences for safety performance. 
In order to be confident in these judgments, however, we need to supplement the 
empirical analysis with a theory of the mechanisms through which features like A, 
B, C influence behavior in such a way as to make accidents more or less likely.

Safety, then, seems to be a good area of investigation for researchers within the gen-
eral framework of the new institutionalism, because the effects of institutional and 
organizational differences emerge as observable differences in the rates of accidents 
in comparable industrial settings. (See Mary Brinton and Victor Nee, The New Insti-
tutionalism in Sociology, for a collection of essays on this approach.)



SECTION 6 
 

Organizational Culture 
https://undsoc.org/2019/10/10/organizational-culture/

It is of both intellectual and practical interest to understand how organizations 
function and how the actors within them choose the actions that they pursue. A 
common answer to these questions is to refer to the rules and incentives of the or-
ganization, and then to attempt to understand the actor's choices through the lens 
of rational preference theory. However, it is now increasingly clear that organiza-
tions embody distinctive "cultures" that significantly affect the actions of the indi-
viduals who operate within their scope. Edgar Schein is a leading expert on the top-
ic of organizational culture. Here is how he defines the concept in Organizational 
Culture and Leadership. Organizational culture, according to Schein, consists of a set 
of "basic assumptions about the correct way to perceive, think, feel, and behave, 
driven by (implicit and explicit) values, norms, and ideals" (Schein, 1990).

Culture is both a dynamic phenomenon that surrounds us at all times, being constantly 
enacted and created by our interactions with others and shaped by leadership behavior, 
and a set of structures, routines, rules, and norms that guide and constrain behavior. 
When one brings culture to the level of the organization and even down to groups with-
in the organization, one can see clearly how culture is created, embedded, evolved, and 
ultimately manipulated, and, at the same time, how culture constrains, stabilizes, and 
provides structure and meaning to the group members. These dynamic processes of cul-
ture creation and management are the essence of leadership and make one realize that 
leadership and culture are two sides of the same coin. (3rd edition, p. 1) 

According to Schein, there is a cognitive and affective component of action within 
an organization that has little to do with rational calculation of interests and more 
to do with how the actors frame their choices. The values and expectations of the 
organization help to shape the actions of the participants. And one crucial aspect of 
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leaders, according to Schein, is the role they play in helping to shape the culture of 
the organizations they lead.

It is intriguing that several pressing organizational problems have been found to ro-
tate around the culture of the organization within which behavior takes place. The 
prevalence of sexual and gender harassment appears to depend a great deal on the 
culture of respect and civility that an organization has embodied -- or has failed to 
embody. The ways in which accidents occur in large industrial systems seems to 
depend in part on the culture of safety that has been established within the organi-
zation. And the incidence of corrupt and dishonest practices within businesses 
seems to be influenced by the culture of integrity that the organization has man-
aged to create. In each instance experience seems to demonstrate that "good" cul-
ture leads to less socially harmful behavior, while "bad" culture leads to more such 
behavior.

Consider first the prominence that the idea of safety culture has come to play in the 
nuclear industry after Three Mile Island and Chernobyl. Here are a few passages 
from a review document authored by the Advisory Committee on Reactor Safe-
guards (link).

There also seems to be a general agreement in the nuclear community on the elements of 
safety culture. Elements commonly included at the organization level are senior man-
agement commitment to safety, organizational effectiveness, effective communications, 
organizational learning, and a working environment that rewards identifying safety is-
sues. Elements commonly identified at the individual level include personal accountabil-
ity, questioning attitude, and procedural adherence. Financial health of the organiza-
tion and the impact of regulatory bodies are occasionally identified as external factors 
potentially affecting safety culture.  

The working paper goes on to consider two issues: has research validated the 
causal relationship between safety culture and safe performance? And should the 
NRC create regulatory requirements aimed at observing and enhancing the safety 
culture in a nuclear plant? They note that current safety statistics do not permit 



measurement of the association between safety culture and safe performance, but 
that experience in the industry suggests that the answers to both questions are 
probably affirmative:

On the other hand, even at the current level of industry maturity, we are confronted 
with events such as the recent reactor vessel head corrosion identified so belatedly at the 
Davis-Besse Nuclear Power Plant. Problems subsequently identified in other program-
matic areas suggest that these may not be isolated events, but the result of a generally 
degraded plant safety culture. The head degradation was so severe that a major acci-
dent could have resulted and was possibly imminent. If, indeed, the true cause of such 
an event proves to be degradation of the facility's safety culture, is it acceptable that the 
reactor oversight program has to wait for an event of such significance to occur before 
its true root cause, degraded culture, is identified? This event seems to make the case for 
the need to better understand the issues driving the culture of nuclear power plants and 
to strive to identify effective performance indicators of resulting latent conditions that 
would provide leading, rather than lagging, indications of future plant problems. (7-8) 

Researchers in the area of sexual harassment have devoted quite a bit of attention to 
the topic of workplace culture as well. This theme is emphasized in the National 
Academy study on sexual and gender harassment (link); the authors make the 
point that gender harassment is chiefly aimed at expressing disrespect towards the 
target rather than sexual exploitation. This has an important implication for institu-
tional change. An institution that creates a strong core set of values emphasizing ci-
vility and respect is less conducive to gender harassment. They summarize this 
analysis in the statement of findings as well:

Organizational climate is, by far, the greatest predictor of the occurrence of sexual ha-
rassment, and ameliorating it can prevent people from sexually harassing others. A 
person more likely to engage in harassing behaviors is significantly less likely to do so in 
an environment that does not support harassing behaviors and/or has strong, clear, 
transparent consequences for these behaviors. (50) 



Ben Walsh is representative of this approach. Here is the abstract of a research arti-
cle by Walsh, Lee, Jensen, McGonagle, and Samnani on workplace incivility (link):

Scholars have called for research on the antecedents of mistreatment in organizations 
such as workplace incivility, as well as the theoretical mechanisms that explain their 
linkage. To address this call, the present study draws upon social information process-
ing and social cognitive theories to investigate the relationship between positive leader 
behaviors—those associated with charismatic leadership and ethical leadership—and 
workers’ experiences of workplace incivility through their perceptions of norms for re-
spect. Relationships were separately examined in two field studies using multi- source 
data (employees and coworkers in study 1, employees and supervisors in study 2). Re-
sults suggest that charismatic leadership (study 1) and ethical leadership (study 2) are 
negatively related to employee experiences of workplace incivility through employee 
perceptions of norms for respect. Norms for respect appear to operate as a mediating 
mechanism through which positive forms of leadership may negatively relate to work-
place incivility. The paper concludes with a discussion of implications for organizations 
regarding leader behaviors that foster norms for respect and curb uncivil behaviors at 
work. 

David Hess, an expert on corporate corruption, takes a similar approach to the 
problem of corruption and bribery by officials of multinational corporations (link). 
Hess argues that bribery often has to do with organizational culture and individual 
behavior, and that effective steps to reduce the incidence of bribery must proceed 
on the basis of an adequate analysis of both culture and behavior. And he links this 
issue to fundamental problems in the area of corporate social responsibility.

Corporations must combat corruption. By allowing their employees to pay bribes they 
are contributing to a system that prevents the realization of basic human rights in 
many countries. Ensuring that employees do not pay bribes is not accomplished by sim-
ply adopting a compliance and ethics program, however. This essay provided a brief 
overview of why otherwise good employees pay bribes in the wrong organizational en-
vironment, and what corporations must focus on to prevent those situations from aris-



ing. In short, preventing bribe payments must be treated as an ethical issue, not just a 
legal compliance issue, and the corporation must actively manage its corporate culture 
to ensure it supports the ethical behavior of employees. 

As this passage emphasizes, Hess believes that controlling corrupt practices re-
quires changing incentives within the corporation while equally changing the ethi-
cal culture of the corporation; he believes that the ethical culture of a company can 
have effects on the degree to which employees engage in bribery and other corrupt 
practices.

What is in common among each of these examples -- and other examples are avail-
able as well -- is that intangible features of the work environment are likely to influ-
ence behavior of the actors in that environment, and thereby affect the favorable 
and unfavorable outcomes of the organization's functioning as well. Moreover, if 
we take the lead offered by Schein and work on the assumption that leaders can in-
fluence culture through their advocacy for the values that the organization embod-
ies, then leadership has a core responsibility to facilitate a work culture that embod-
ies these favorable outcomes. Work culture can be cultivated to encourage safety 
and to discourage bad outcomes like sexual harassment and corruption.



SECTION 7 
 

Designing and Managing Large Technologies 

 

https://undsoc.org/2017/02/19/designing-and-managing-large-technologies/ 

What is involved in designing, implementing, coordinating, and managing the de-
ployment of a large new technology system in a real social, political, and organiza-
tional environment? Here I am thinking of projects like the development of the 
SAGE early warning system, the Affordable Care Act, or the introduction of nuclear 
power into the civilian power industry.

Tom Hughes described several such projects in Rescuing Prometheus: Four Monumen-
tal Projects That Changed the Modern World. Here is how he describes his focus in that 
book:

Telling the story of this ongoing creation since 1945 carries us into a human-built 
world far more complex than that populated earlier by heroic inventors such as Thomas 
Edison and by firms such as the Ford Motor Company. Post-World War II cultural his-
tory of technology and science introduces us to system builders and the military-indus-
trial-university complex. Our focus will be on massive research and development 
projects rather than on the invention and development of individual machines, devices, 
and processes. In short, we shall be dealing with collective creative endeavors that have 
produced the communications, information, transportation, and defense systems that 
structure our world and shape the way we live our lives. (kl 76) 

https://undsoc.org/2017/02/19/designing-and-managing-large-technologies/


The emphasis here is on size, complexity, and multi-dimensionality. The projects 
that Hughes describes include the SAGE air defense system, the Atlas ICBM, Bos-
ton’s Central Artery/Tunnel project, and the development of ARPANET. Here is an 
encapsulated description of the SAGE process:

The history of the SAGE Project contains a number of features that became common-
place in the development of large-scale technologies. Transdisciplinary committees, 
summer study groups, mission-oriented laboratories, government agencies, private cor-
porations, and systems-engineering organizations were involved in the creation of 
SAGE. More than providing an example of system building from heterogeneous techni-
cal and organizational components, the project showed the world how a digital com-
puter could function as a real-time information-processing center for a complex com-
mand and control system. SAGE demonstrated that computers could be more than 
arithmetic calculators, that they could function as automated control centers for indus-
trial as well as military processes. (kl 285) 

Mega-projects like these require coordinated efforts in multiple areas — technical 
and engineering challenges, business and financial issues, regulatory issues, and 
numerous other areas where innovation, discovery, and implementation are re-
quired. In order to be successful, the organization needs to make realistic judgments 
about questions for which there can be no certainty — the future development of 
technology, the needs and preferences of future businesses and consumers, and the 
pricing structure that will exist for the goods and services of the industry in the fu-
ture. And because circumstances change over time, the process needs to be able to 
adapt to important new elements in the planning environment.

There are multiple dimensions of projects like these. There is the problem of estab-
lishing the fundamental specifications of the project — capacity, quality, functionali-
ty. There is the problem of coordinating the efforts of a very large team of geograph-
ically dispersed scientists and engineers, whose work is deployed across various 
parts of the problem. There is the problem of fitting the cost and scope of the project 
into the budgetary envelope that exists for it. And there is the problem of adapting 



to changing circumstances during the period of development and implementation 
— new technology choices, new economic circumstances, significant changes in 
demand or social need for the product, large shifts in the costs of inputs into the 
technology. Obstacles in any of these diverse areas can lead to impairment or failure 
of the project.

Most of the cases mentioned here involve engineering projects sponsored by the 
government or the military. And the complexities of these cases are instructive. But 
there are equally complex cases that are implemented in a private corporate envi-
ronment — for example, the development of next-generation space vehicles by 
SpaceX. And the same issues of planning, coordination, and oversight arise in the 
private sector as well.

The most obvious thing to note in projects like these — and many other contempo-
rary projects of similar scope — is that they require large teams of people with 
widely different areas of expertise and an ability to collaborate across disciplines. So 
a key part of leadership and management is to solve the problem of securing coor-
dination around an overall plan across the numerous groups; updating plans in 
face of changing circumstances; and ensuring that the work products of the several 
groups are compatible with each other. Moreover, there is the perennial challenge of 
creating arrangements and incentives in the work environment (laboratory, design 
office, budget division, logistics planning) that stimulate the participants to high-
level creativity and achievement.

This topic is of interest for practical reasons — as a society we need to be confident 
in the effectiveness and responsiveness of the planning and development that goes 
into large projects like these. But it is also of interest for a deeper reason: the chal-
lenge of attributing rational planning and action to a very large and distributed or-
ganization at all. When an individual scientist or engineer leads a laboratory fo-
cused on a particular set of research problems, it is possible for that individual 
(with assistance from the program and lab managers hired for the effort) to keep the 
important scientific and logistical details in mind. It is an individual effort. But the 
projects described here are sufficiently complex that there is no individual leader 



who has the whole plan in mind. Instead, the “organizational intentionality” is em-
bodied in the working committees, communications processes, and assessment 
mechanisms that have been established.

It is interesting to consider how students, both undergraduate and graduate, can 
come to have a better appreciation of the organizational challenges raised by large 
projects like these. Almost by definition, study of these problem areas in a tradi-
tional university curriculum proceeds from the point of view of a specialized disci-
pline — accounting, electrical engineering, environmental policy. But the view pro-
vided from a discipline is insufficient to give the student a rich understanding of 
the complexity of the real-world problems associated with projects like these. It is 
tempting to think that advanced courses for engineering and management students 
could be devised making extensive use of detailed case studies as well as simula-
tion tools that would allow students to gain a more adequate understanding of 
what is needed to organize and implement a large new system. And interestingly 
enough, this is a place where the skills of humanists and social scientists are per-
haps even more essential than the expertise of technology and management special-
ists. Historians and sociologists have a great deal to add to a student’s understand-
ing of these complex, messy processes.



SECTION 8 
 

Errors in Organizations 

 

https://undsoc.org/2016/06/23/errors-in-organizations/ 

Organizations do things — process tax returns, deploy armies, send spacecraft to 
Mars. And in order to do these various things, organizations have people with job 
descriptions; organization charts; internal rules and procedures; information flows 
and pathways; leaders, supervisors, and frontline staff; training and professional 
development programs; and other particular characteristics that make up the deci-
sion-making and action implementation of the organization. These individuals and 
sub-units take on tasks, communicate with each other, and give rise to action steps.

And often enough organizations make mistakes — sometimes small mistakes (a tax 
return is sent to the wrong person, a hospital patient is administered two aspirins 
rather than one) and sometimes large mistakes (the space shuttle Challenger is 
cleared for launch on January 28, 1986, a Union Carbide plant accidentally releases 
toxic gases over a large population in Bhopal, FEMA bungles its response to Hurri-
cane Katrina). What can we say about the causes of organizational mistakes? And 
how can organizations and their processes be improved so mistakes are less com-
mon and less harmful?
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Charles Perrow has devoted much of his career to studying these questions. Two 
books in particular have shed a great deal of light on the organizational causes of 
industrial and technological accidents, Normal Accidents: Living with High-Risk Tech-
nologies and The Next Catastrophe: Reducing Our Vulnerabilities to Natural, Industrial, 
and Terrorist Disasters. (Perrow’s work has been discussed in several earlier posts; 
link, link, link.) The first book emphasizes that errors and accidents are unavoid-
able; they are the random noise of the workings of a complex organization. So the 
key challenge is to have processes that detect errors and that are resilient to the ones 
that make it through. One of Perrow’s central findings in The Next Catastrophe is the 
importance of achieving a higher level of system resilience by decentralizing risk 
and potential damage. Don’t route tanker cars of chlorine through dense urban 
populations; don’t place nuclear power plants adjacent to cities; don’t create an In-
ternet or a power grid with a very small number of critical nodes. Kathleen Tier-
ney’s The Social Roots of Risk: Producing Disasters, Promoting Resilience emphasizes 
the need for system resilience as well (link).

Is it possible to arrive at a more granular understanding of organizational errors 
and their sources? A good place to begin is with the theory of organizations as 
“strategic action fields” in the sense advocated by Fligstein and McAdam in A Theo-
ry of Fields. This approach imposes an important discipline on us — it discourages 
the mental mistake of reification when we think about organizations. Organizations 
are not unitary decision and action bodies; instead, they are networks of people 
linked in a variety of forms of dependency and cooperation. Various sub-entities 
consider tasks, gather information, and arrive at decisions for action, and each of 
these steps is vulnerable to errors and shortfalls. The activities of individuals and 
sub-groups are stimulated and conveyed through these networks of association; 
and, like any network of control or communication, there is always the possibility 
of a broken link or a faulty action step within the extended set of relationships that 
exist.

Errors can derive from individual mistakes; they can derive from miscommunica-
tion across individuals and sub-units within the organization; they can derive from 
more intentional sources, including self-interested or corrupt behavior on the part 



of internal participants. And they can derive from conflicts of interest between units 
within an organization (the manufacturing unit has an interest in maximizing 
throughput, the quality control unit has an interest in minimizing faulty products).

Errors are likely in every part of an organization’s life. Errors occur in the data-
gathering and analysis functions of an organization. A sloppy market study is in-
corporated into a planning process leading to a substantial over-estimate of de-
mand for a product; a survey of suppliers makes use of ambiguous questions that 
lead to misinterpretation of the results; a vice president under-estimates the risk 
posed by a competitor’s advertising campaign. For an organization to pursue its 
mission effectively, it needs to have accurate information about the external circum-
stances that are most relevant to its goals. But “relevance” is a judgment issue; and 
it is possible for an organization to devote its intelligence-gathering resources to the 
collection of data that are only tangentially helpful for the task of designing actions 
to carry out the mission of the institution.

Errors occur in implementation as well. The action initiatives that emerge from an 
organization’s processes — from committees, from CEOs, from intermediate-level 
leaders, from informal groups of staff — are also vulnerable to errors of implemen-
tation. The facilities team formulates a plan for re-surfacing a group of parking lots; 
this plan depends upon closing these lots several days in advance; but the safety 
department delays in implementing the closure and the lots have hundreds of cars 
in them when the resurfacing equipment arrives. An error of implementation.

One way of describing these kinds of errors is to recognize that organizations are 
“loosely connected” when it comes to internal processes of information gathering, 
decision making, and action. The CFO stipulates that the internal audit function 
should be based on best practices nationally; the chief of internal audit interprets 
this as an expectation that processes should be designed based on the example of 
top-tier companies in the same industry; and the subordinate operationalizes this 
expectation by doing a survey of business-school case studies of internal audit func-
tions at 10 companies. But the data collection that occurs now has only a loose rela-
tionship to the higher-level expectation formulated by the CFO. Similar disconnects 



— or loose connections — occur on the side of implementation of action steps as 
well. Presumably top FEMA officials did not intend that FEMA’s actions in re-
sponse to Hurricane Katrina would be as ineffective and sporadic as they turned 
out to be.

Organizations also have a tendency towards acting on the basis of collective habits 
and traditions of behavior. It is easier for a university’s admissions department to 
continue the same programs of recruitment and enrollment year after year than it is 
to rethink the approach to recruitment in a fundamental way. And yet it may be 
that the circumstances of the external environment have changed so dramatically 
that the habitual practices will no longer achieve similar results. A good example is 
the emergence of social media marketing in admissions; in a very short period of 
time the 17- and 18-year-old young people whom admissions departments want to 
influence went from willing recipients of glossy admissions publications in the mail 
to “Facebook-only” readers. Yesterday’s correct solution to an organizational prob-
lem may become tomorrow’s serious error, because the environment has changed.

In a way the problem of organizational errors is analogous to the problem of soft-
ware bugs in large, complex computer systems. It is recognized by software experts 
that bugs are inevitable; and some of these coding errors or design errors may have 
catastrophic consequences in unusual settings. (Nancy Leveson’s Safeware: System 
Safety and Computers provides an excellent review of these possibilities.) So the 
task for software engineers and organizational designers and leaders is similar: de-
signing fallible systems that do a pretty good job almost all of the time, and are like-
ly to fail gracefully when errors inevitably occur.



SECTION 9 
 

High-Reliability Organizations 
https://undsoc.org/2019/12/28/high-reliability-organizations/

Charles Perrow takes a particularly negative view of the possibility of safe man-
agement of high-risk technologies in Normal Accidents: Living with High-Risk Tech-
nologies. His summary of the Three Mile Island accident is illustrative: “The system 
caused the accident, not the operators” (12). Perrow’s account of TMI is chiefly an 
account of complex and tightly-coupled system processes, and the difficulty these 
processes create for operators and managers when they go wrong. And he is doubt-
ful that the industry can safely manage its nuclear plants.

It is interesting to note that systems engineer and safety expert Nancy Leveson ad-
dresses the same features of “system accidents” that Perrow addresses, but with a 
greater level of confidence about the possibility of creating engineering and organi-
zational enhancements. A recent expression of her theory of technology safety is 
provided in Engineering a Safer World: Systems Thinking Applied to Safety (Engineering 
Systems) and Resilience Engineering: Concepts and Precepts.

In examining the safety of high-risk industries, our goal should be to identify some 
of the behavioral, organizational, and regulatory dysfunctions that increase the like-
lihood and severity of accidents, and to consider organizational and behavioral 
changes that would serve to reduce the risk and severity of accidents. This is the 
approach taken by a group of organizational theorists, engineers, and safety experts 
who explore the idea and practice of a “high reliability organization”. Scott Sagan 
describes the HRO approach in these terms in The Limits of Safety:

The common assumption of the high reliability theorists is not a naive belief in the abil-
ity of human beings to behave with perfect rationality, it is the much more plausible be-
lief that organizations, properly designed and managed, can compensate for well-
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known human frailties and can therefore be significantly more rational and effective 
than can individuals. (Sagan, 16) 

Sagan lists several conclusions advanced by HRO theorists, based on a small num-
ber of studies of high-risk organizational environments. Researchers have identified 
a set of organizational features that appear to be common among HROs:

• Leadership safety objectives: priority on avoiding altogether serious oper-
ational failures

• Organizational leaders must place high priority on safety in order to 
communicate this objective clearly and consistently to the rest of the organization

• The need for redundancy. Multiple and independent channels of commu-
nication, decision-making, and implementation can produce a highly reliable over-
all system

• Decentralization -- authority must exist in order to permit rapid and ap-
propriate responses to dangers by individuals closest to the problems

• culture – recruit individuals who help maintain a strong organizational 
culture emphasizing safety and reliability

• continuity – maintain continuous operations, vigilance, and training

• organizational learning – learn from prior accidents and near-misses.

• Improve the use of simulation and imagination of failure scenarios

Here is Sagan's effort to compare Normal Accident Theory with High Reliability 
Organization Theory:



The genuinely important question here is whether there are indeed organizational 
arrangements, design principles, and behavioral practices that are consistently ef-
fective in significantly reducing the incidence and harmfulness of accidents in high-
risk enterprises, or whether on the other hand, the ideal of a "High Reliability Or-
ganization" is more chimera than reality.

A respected organizational theorist who has written on high-reliability organiza-
tions and practices extensively is Karl Weick. He and Kathleen Sutcliffe attempt to 
draw some useable maxims for high reliability in Managing the Unexpected: Sustained 
Performance in a Complex World. They use several examples of real-world business 
failures to illustrate their central recommendations, including an in-depth case 
study of the Washington Mutual financial collapse in 2008.

The chief recommendations of their book come down to five maxims for enhancing 
reliability:

1. Pay attention to weak signals of unexpected events

2. Avoid extreme simplification



3. Pay close attention to operations

4. Maintain a commitment to resilience

5. Defer to expertise

Maxim 1 (preoccupation with failure) encourages a style of thinking -- an alertness 
to unusual activity or anomalous events and a commitment to learning from near-
misses in the past. This alertness is both individual and organizational; individual 
members of the organization need to be alert to weak signals in their areas, and 
managers need to be receptive to hearing the "bad news" when ominous signals are 
reported. By paying attention to "weak signals" of possible failure, managers will 
have more time to design solutions to failures when they emerge.

Maxim 2 addresses the common cognitive mistake of subsuming unusual or unex-
pected outcomes under more common and harmless categories. Managers should 
be reluctant to accept simplifications. The Columbia space shuttle disaster seems to 
fall in this category, where senior NASA managers dismissed evidence of foam 
strike during lift-off by subsuming it under many earlier instances of debris strikes.

Maxim 3 addresses the organizational failure associated with distant management -
- top executives who are highly "hands-off" in their knowledge and actions with re-
gard to ongoing operations of the business. (The current Boeing story seems to il-
lustrate this failure; even the decision to move the corporate headquarters to Chica-
go, very distant from the engineering and manufacturing facilities in Seattle, illus-
trates a hands-off attitude towards operations.) Executives who look at their work 
as "the big picture" rather than ensuring high-quality activity within the actual op-
erations of the organization are likely to oversee disaster at some point.

Maxim 4 is both cognitive and organizational. "Resilience" refers to the "ability of an 
organization (system) to maintain or regain a dynamically stable state, which al-
lows it to continue operations after a major mishap and/ or in the presence of a 
continuous stress". A resilient organization is one where process design has been 
carried out in order to avoid single-point failures, where resources and tools are 
available to address possible "off-design" failures, and where the interruption of 



one series of activities (electrical power) does not completely block another vital se-
ries of activities (flow of cooling water). A resilient team is one in which multiple 
capable individuals are ready to work together to solve problems, sometimes in 
novel ways, to ameliorate the consequences of unexpected failure.

Maxim 5 emphasizes the point that complex activities and processes need to be 
managed by teams incorporating experience, knowledge, and creativity in order to 
be able to confront and surmount unexpected failures. Weick and Sutcliffe give 
telling examples of instances where key expertise was lost at the frontline level 
through attrition or employee discouragement, and where senior executives substi-
tuted their judgment for the recommendations of more expert subordinates.

These maxims involve a substantial dose of cognitive practice, changing the way 
that employees, managers, and executives think: the importance of paying attention 
to signs of unexpected outcomes (pumps that repeatedly fail in a refinery), learning 
from near-misses, making full use of the expertise of members of the 
organization, .... It is also possible to see how various organizations could be evalu-
ated in terms of their performance on these five maxims -- before a serious failure 
has occurred -- and could improve performance accordingly.

It is interesting to observe, however, that Weick and Sutcliffe do not highlight some 
factors that have been given strong priority in other treatments of high-reliability 
organizations: the importance of establishing a high priority for system safety in the 
highest management levels of the organization (which unavoidably competes with 
cost and profit pressures), the organizational feature of an empowered safety execu-
tive outside the scope of production and business executives in the organization, 
the possible benefits of a somewhat decentralized system of control, the possible 
benefits of redundancy, the importance of well-designed training aimed at enhanc-
ing system safety as well as personal safety, and the importance of creating a cul-
ture of honesty and compliance when it comes to safety. When mid-level managers 
are discouraged from bringing forward their concerns about the "signals" they per-
ceive in their areas, this is a pre-catastrophe situation.



There is a place in the management literature for a handbook of research on high-
reliability organizations; at present, such a resource does not exist.

(See also Sagan and Blanford's volume Learning from a Disaster: Improving Nuclear 
Safety and Security after Fukushima.)



SECTION 10 
 

Kathleen Tierney on Disaster and Resilience 

 

https://undsoc.org/2014/07/11/kathleen-tierney-on-disaster-and-resilience/ 

The fact of large-scale technology failure has come up fairly often in Understanding 
Society (link, link, link). There are a couple of reasons for this. One is that our soci-
ety is highly technology-dependent, relying on more and more densely interlinked 
and concentrated systems of production and delivery that are subject to unexpected 
but damaging forms of failure. So it is a pressingly important problem for us to 
have a better understanding of technology failure than we do today. The other rea-
son that examples of technology failure are frequent here is that it seems pretty 
clear that failures of this kind are generally social and organizational failures (in 
part), not simply technological failures. So the study of technology failure is a good 
way of examining the weaknesses and strengths of various organizational forms — 
from the firm or plant to the vast regulatory agency. I have highlighted the work of 
Charles Perrow as being especially useful in this context, especially Normal Acci-
dents: Living with High-Risk Technologies and The Next Catastrophe: Reducing Our Vul-
nerabilities to Natural, Industrial, and Terrorist Disasters.

Kathleen Tierney has studied disasters very extensively, and her recent The Social 
Roots of Risk: Producing Disasters, Promoting Resilience is an important contribution. 

https://undsoc.org/2014/07/11/kathleen-tierney-on-disaster-and-resilience/


Tierney is both an academic and a practitioner; she is an expert on earthquake sci-
ence and preparedness and serves as director of the Natural Hazards Center at the 
University of Colorado. The topics of disaster and technology failure are linked; 
natural disasters (earthquakes, tsunami, hurricanes) are often the cause of ensuing 
technology failures of enormous magnitude. Here is Tierney’s over-riding frame-
work of analysis:

The general answer is that disasters of all types occur as a consequence of common sets 
of social activities and processes that are well understood on the basis of both social sci-
ence theory and empirical data. Put simply, the organizing idea for this books is that 
disasters and their impacts are socially produced, and that the forces driving the pro-
duction of disaster are embedded in the social order itself. As the case studies and re-
search findings discussed throughout the book will show, this is equally true whether 
the culprit in question is a hurricane, flood, earthquake, or a bursting speculative bub-
ble. The origins of disaster lie not in nature, and not in technology, but rather in the or-
dinary everyday workings of society itself. (4-5) 

This is one of Tierney’s key premises — that disasters are socially produced and so-
cially constituted. Her other major theme is the notion of resilience — the idea that 
social characteristics exist that make one set of social arrangements more resilient  
than another to harm in the face of natural catastrophe. Features of resilience in-
volve —

preexisting, planned, and naturally emerging activities that make societies and com-
munities better able to cope, adapt, and sustain themselves when disasters occur, and 
also to develop ways of recovering following such events. (5) 

Tierney is often drawn to the alliteration of “risk and resilience”. “Risk” is the pos-
sibility of serious disturbance to the integrity of a system. “Risk” is a compound of 
likelihood of a type of disturbance and the damage created by that eventuality. 
Here is Tierney’s capsule definition:



Risk is commonly conceptualized as the answer to three questions: What can go wrong? 
How likely is it? And what are the consequences? (11) 

“Resilience”, by contrast, is a feature of the system in response to such a distur-
bance. So the concepts of risk and resilience do not operate on the same level. A 
more apt opposition is fragility and resilience. (Tierney sometimes refers to brittle 
institutions.)  Some institutional arrangements are like glass — a sharp tap and they 
fall into a mound of shards. Others are more like a starfish — able to recover form 
and function following even very damaging encounters with the world. Both kinds 
of systems are subject to risk, and the probability of a given disturbance may be the 
same in the two instances. The difference between them is how well they recover 
from the realization of risk. But the damage that results from the same disturbance 
is much greater in a fragile system than a resilient system. And Tierney makes a 
crucial point for all of us in the twenty-first century: we need to be exerting our-
selves to create social systems and communities that are substantially more resilient 
than they currently are.

A very important example of non-resilient trends in twenty-first century life is the 
spread of ultra-tall buildings in global cities. There are a variety of reasons why de-
velopers and urban leaders like ultra-tall structures — reasons that largely have to 
do with prestige. But Tierney points out in expert detail the degree to which these 
buildings are unreasonably fragile in face of disaster: they shed vast quantities of 
glass, they concentrate people and business in a way that invites terrorist attack, 
they exist in vulnerable systems of electricity and water that are crucial to their 
hour-to-hour functioning. A major earthquake in San Francisco has the potential to 
leave the buildings standing but the populations living within them stranded with-
out light or elevators, and the emergency responders one hundred flights of stairs 
away from the emergencies they need to confront (63ff.).

The most fundamental and intractable source of hazard for our society that Tierney 
highlights is the likelihood of failure of government regulatory and safety organiza-
tions to carry out their stated missions of protecting the safety and health of the 
public. Like Perrow in The Next Catastrophe, she finds instance after instance of 



cases where the public’s interest would be best served by a regulation or prohibi-
tion of a certain kind of risky activity (residential and commercial development in 
flood or earthquake zones, for example) but where powerful economic interests 
(corporations, local developers) have the overwhelming ability to block sensible 
and prudent regulations in this space. “Economic power on this scale is easily trans-
lated into political power, with important consequences for risk buildup” (91). Tier-
ney offers the case of the Japanese nuclear industry as an example of a concentrated 
and powerful set of organizations that were able to succeed in creating siting deci-
sions and safety regulations that served their interests rather than the interests of 
the general public.

As nuclear power emerged as a major source of energy in Japan, communities were 
essentially bribed into accepting nuclear plants, with the promise of jobs for young 
workers and support for schools and community projects; also, extensive propa-
ganda efforts were launched…. Then, once government and industry succeeded in 
getting communities to accept the presence of nuclear plants, the natural tendency 
was to locate multiple reactors at nuclear sites to achieve economies of scale and to 
avoid having to repeat costly charm offensives in large numbers of communities. 
(92)

In Tierney’s view, the problem of regulatory capture by the economically powerful 
is perhaps the largest obstacle to our ability to create a rational and prudent plan for 
managing risks in the future (94). (Here is an earlier post on the quiet use of eco-
nomic power; link.)

The Social Roots of Risk is rich in detail and deeply insightful into the sociology of 
risk in a large democratic corporation-centered society. The hazards she identifies 
concerning the failure of our institutions to devise genuinely prudent policies 
around foreseeable risks (earthquake, hurricane, flood, terrorism, nuclear or chemi-
cal plant malfunction, train disaster, …) are deeply alarming. The public and our 
governments need to absorb these lessons and design for more resilient societies 
and communities, exactly as Tierney and Perrow argue.



 

CHAPTER 2 
 

Organizational Dysfunction 



SECTION 1 
 

Organizational Failure as a Meso Cause 

 

https://undsoc.org/2012/06/28/organizational-failure-as-a-meso-cause/ 

A recurring issue in the past few months here has been the validity of meso-level 
causal explanations of social phenomena. It is self-evident that we attribute causal 
powers to meso entities in ordinary interactions with the social world. We assent to 
statements like these; they make sense to us.

•Reorganization of the city’s service departments led to less corruption in Chicago.

•Poor oversight and a culture of hyper-masculinity encourages sexual harassment 
in the workplace.

•Divided command and control of military forces leads to ineffective response to 
attack.

•Mining culture is conducive to social resistance.

We can gain some clarity on the role played by appeals to meso-level factors by 
considering a concrete example in detail. Military failure is a particularly interesting 
example to consider. Warfare proceeds through complex interlocking social organi-

https://undsoc.org/2012/06/28/organizational-failure-as-a-meso-cause/


zations; it depends on information collection and interpretation; it requires the co-
ordination of sometimes independent decision-makers; it involves deliberate an-
tagonists striving deliberately to interfere with the strategies of the other; and it of-
ten leads to striking and almost incomprehensible failures. Eliot Cohen and John 
Gooch’s Military Misfortunes: The Anatomy of Failure in War is a highly interesting 
study of military failure that makes substantial use of organizational sociology and 
the sociology of failure more broadly, so it provides a valuable example to consider.

Here are a few framing ideas that guide Cohen and Gooch in their analysis and se-
lection of cases.

True military “misfortunes” — as we define them — can never be justly laid at the door 
of any one commander. They are failures of the organization, not of the individual. The 
other thing the failures we shall examine have in common is their apparently puzzling 
nature. Although something has clearly gone wrong, it is hard to see what; rather, it 
seems that fortune — evenly balanced between both sides at the outset — has turned 
against one side and favored the other. These are the occasions when it seems that the 
outcome of the battle depended at least as much on one side’s mishandling of the situa-
tion as on the other’s skill in exploiting a position of superiority … The causes of orga-
nizational failure in the military world are not easy to discern. (3) 

From the start, then, Cohen and Gooch are setting their focus on a meso-level factor 
— features of organizations and their interrelations within a complex temporally 
extended period of activity.  They note that historians often start with the comman-
der — the familiar explanation of failures based on “operator error” — as the cul-
prit.  But as they argue in the cases they consider, this effort is as misguided in the 
case of military disaster as it is in other kinds of failure.  Much more fundamental 
are the organizational failures and system interactions that led to the misfortune. 
Take Field Marshal Douglas Haig, whose obstinate commitment to aggressive of-
fense in the situation of trench warfare has been bitterly criticized as block-headed:

Not only was the high command confronted by a novel environment; it was also impris-
oned in a system that made it well-nigh impossible to meet the challenges of trench war-



fare. The submissive obedience of Haig’s subordinates, which Forester took for blink-
ered ignorance and whole-hearted support, was in reality the unavoidable consequence 
of the way in which the army high command functioned as an organization under its 
commander in chief. (13) 

So why are organizations so central to the explanation of military failure?

Wherever people come together to carry out purposeful activity, organizations spring 
into being. The more complex and demanding the task, the more ordered and integrated 
the organization. … Men form organizations, but they also work with systems. When-
ever technological components are linked together in order to carry out a particular sci-
entific or technological activity, the possibility exists that the normal sequence of events 
the system has been designed to carry out may go awry when failures in two or more 
components interact in an unexpected way. (21, 22) 

And here is the crucial point: organizations and complexes of organizations (sys-
tems) have characteristics that sometimes produce features of coordinated action 
that are both unexpected and undesired.  A certain way of training officers may 
have been created in order to facilitate unity in combat; but it may also create a 
mentality of subordinacy that makes it difficult for officers to take appropriate in-
dependent action.  A certain system for managing the flow of materiel to the fight-
ing forces may work fine in the leisurely circumstances of peace but quickly over-
load under the exigencies of war.  Weapon systems designed for central Europe 
may prove unreliable in North Africa.

Eliot and Gooch place organizational learning and information processing at the 
core of their theories of military failure.  They identify three kinds of failure: “fail-
ure to learn, failure to anticipate, and failure to adapt” (26). As a failure to learn, 
they cite the US Army’s failure to learn from the French experience in Vietnam be-
fore designing its own strategies in the Vietnam War.  And they emphasize the un-
expected interactions that can occur between different components of a complex 
organization like the military.  They recommend a “layered” analysis: “We look for 



the interactions between these organizations, as well as assess how well they per-
formed their proper tasks and missions” (52).

The cases they consider correspond to this classification of failure.  They examine 
failure to learn in the case of American antisubmarine warfare in 1942; failure to an-
ticipate in the case of the Israel Defense Forces’ failure on the Golan Heights, 1973; 
and failure to adapt in the British disaster at Gallipoli, 1915.  Their example of ag-
gregate failure, involving all three failures, is the defeat of the American Eighth 
Army in Korea, 1950.  And they reserve the grand prize, catastrophic failure, for the 
collapse of the French army and air force in 1940.

Each of these cases illustrates the authors’ central thesis: that organizational failures 
are at the heart of many or most large military failures.  The example of the failure 
of the American antisubmarine campaign in 1942 off the east coast of the United 
States is particularly clear.  German submarines preyed at will on American ship-
ping, placing a large question mark over the ability of the Americans to continue to 
resupply Allied forces in Europe.  The failure of American antisubmarine warfare 
was perplexing because the British navy had already developed proven and effec-
tive methods of ASW, and the American navy was aware of those methods.  Un-
happily, Eliot and Gooch argue, the US Navy did not succeed in learning from this 
detailed wartime experience.

The factors that Eliot and Gooch cite include: insufficient patrol boats early in the 
campaign: insufficient training for pilots and patrol vessel crews; crucial failures on 
operational intelligence (“collection, organization, interpretation and dissemination 
of many different kinds of data”; 75); and, most crucially, organizational failures.

A prompt and accurate intelligence assessment would mean nothing if the analysts 
could not communicate that assessment directly to commanders on the scene, if those 
commanders did not have operational control over the various air and naval assets they 
required to protect shipping and sink U-boats, if they saw no reason to heed that intel-
ligence, or if they had no firm notion of what to do about it. The working out of correct 
standard tactics … could have no impact if destroyer skippers did not know or would 
not apply them. Moreover, as the U-boats changed their tactics and equipment …, the 



antisubmarine forces needed to adopt compensating tactical changes and technological 
innovation. (76) 

This contrasts with the British case:

The British system worked because it had developed an organizational structure that 
enabled the Royal Navy and RAF to make use of all of the intelligence at their disposal, 
to analyze it swiftly and accurately, and to disseminate it immediately to those who 
needed to have it. (77) 

So why did the US Navy not adopt the British system of organization?  Here too the 
authors find organizational causes:

If the United States Navy had thought seriously about adapting its organization to the 
challenges of ASW in a fashion similar to that chosen by the British, it would have re-
quired major changes in how existing organizations operated, and in no case would this 
have been more true than that of intelligence. (89) 

So in this case, Eliot and Gooch find that the failure of the US Navy to conduct ef-
fective antisubmarine warfare off the coast of the United States resides centrally in 
features of the organization of the Navy itself, and in collateral organizations like 
the intelligence service.

This is a good example of an effort to explain concrete and complex historical out-
comes using the theoretical resources of organizational sociology.  And the lan-
guage of causation is woven throughout the narrative.  The authors make a credible 
case for the view that the organizational features they identify caused (or con-
tributed to the cause) of the large instances of military failure they identify.



SECTION 2 
 

Varieties of Organizational Dysfunction 

 

https://undsoc.org/2017/12/13/varieties-of-organizational-dysfunction/ 

Several earlier posts have made the point that important technology failures often 
include organizational faults in their causal background.

It is certainly true that most important accidents have multiple causes, and it is cru-
cial to have as good an understanding as possible of the range of causal pathways 
that have led to air crashes, chemical plant explosions, or drug contamination inci-
dents. But in the background we almost always find organizations and practices 
through which complex technical activities are designed, implemented, and regu-
lated. Human actors, organized into patterns of cooperation, collaboration, compe-
tition, and command, are as crucial to technical processes as are power lines, cool-
ing towers, and control systems in computers. So it is imperative that we follow the 
lead of researchers like Charles Perrow (The Next Catastrophe: Reducing Our Vulnera-
bilities to Natural, Industrial, and Terrorist Disasters), Kathleen Tierney (The Social 
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Roots of Risk: Producing Disasters, Promoting Resilience), or Diane Vaughan (The Chal-
lenger Launch Decision: Risky Technology, Culture, and Deviance at NASA) and give 
close attention to the social- and organization-level failures that sometimes lead to 
massive technological failures.

It is useful to have a few examples in mind as we undertake to probe this question 
more deeply. Here are a number of important accidents and failures that have been 
carefully studied.

•Three Mile Island, Chernobyl nuclear disasters

•Challenger and Columbia space shuttle disasters

•Failure of United States anti-submarine warfare in 1942-43

•Flawed policy and decision-making in US leading to escalation of Vietnam War

•Flawed policy and decision-making in France leading to Dien Bien Phu defeat

•Failure of Nuclear Regulatory Commission to ensure reactor safety

•DC-10 design process

•Osprey design process

•failure of Federal flood insurance to appropriately guide rational land use

•FEMA failure in Katrina aftermath

•Design and manufacture of the Edsel sedan

•High rates of hospital-born infections in some hospitals

Examples like these allow us to begin to create an inventory of organizational flaws 
that sometimes lead to failures and accidents:

•siloed decision-making (design division, marketing division, manufacturing divi-
sion all have different priorities and interests)

•lax implementation of formal processes



•strategic bureaucratic manipulation of outcomes 

•information withholding, lying

•corrupt practices, conflicts of interest and commitment

•short-term calculation of costs and benefits

•indifference to public goods

•poor evaluation of data; misinterpretation of data

•lack of high-level officials responsible for compliance and safety

These deficiencies may be analyzed in terms of a more abstract list of organizational 
failures:

•Poor decisions given existing priorities and facts

-- poor priority-setting processes

-- poor information-gathering and analysis

•failure to learn and adapt from changing circumstances

•internal capture of decision-making; corruption, conflict of interest

•vulnerability of decision-making to external pressures (external capture)

•faulty or ineffective implementation of policies, procedures, and regulations

******

Nancy Leveson is a leading authority on the systems-level causes of accidents and 
failures. A recent white paper can be found here. Here is the abstract for that paper:

New technology is making fundamental changes in the etiology of accidents and is creating 
a need for changes in the explanatory mechanisms used. We need better and less subjective 
understanding of why accidents occur and how to prevent future ones. The most effective 
models will go beyond assigning blame and instead help engineers to learn as much as pos-



sible about all the factors involved, including those related to social and organizational 
structures. This paper presents a new accident model founded on basic systems theory con-
cepts. The use of such a model provides a theoretical foundation for the introduction of 
unique new types of accident analysis, hazard analysis, accident prevention strategies in-
cluding new approaches to designing for safety, risk assessment techniques, and approaches 
to designing performance monitoring and safety metrics. (1; italics added)

Here is what Leveson has to say about the social and organizational causes of acci-
dents:

2.1 Social and Organizational Factors

Event-based models are poor at representing systemic accident factors such as structural de-
ficiencies in the organization, management deficiencies, and flaws in the safety culture of the 
company or industry. An accident model should encourage a broad view of accident mecha-
nisms that expands the investigation from beyond the proximate events.

Ralph Miles Jr., in describing the basic concepts of systems theory, noted that:

Underlying every technology is at least one basic science, although the technology may be 
well developed long before the science emerges. Overlying every technical or civil system is a 
social system that provides purpose, goals, and decision criteria (Miles, 1973, p. 1).

Effectively preventing accidents in complex systems requires using accident models that in-
clude that social system as well as the technology and its underlying science. Without un-
derstanding the purpose, goals, and decision criteria used to construct and operate systems, 
it is not possible to completely understand and most effectively prevent accidents. (6)



SECTION 3 
 

Organizations and Dysfunction 

 

https://undsoc.org/2019/04/03/organizations-and-dysfunction/ 

A recurring theme in recent months in Understanding Society is organizational dys-
function and the organizational causes of technology failure. Helmut Anheier’s 
volume When Things Go Wrong: Organizational Failures and Breakdowns is highly rele-
vant to this topic, and it makes for very interesting reading. The volume includes 
contributions by a number of leading scholars in the sociology of organizations.

And yet the volume seems to miss the mark in some important ways. For one thing, 
it is unduly focused on the question of “mortality” of firms and other organizations. 
Bankruptcy and organizational death are frequent synonyms for “failure” here. 
This frame is evident in the summary the introduction offers of existing approaches 
in the field: organizational aspects, political aspects, cognitive aspects, and structur-
al aspects. All bring us back to the causes of extinction and bankruptcy in a busi-
ness organization. Further, the approach highlights the importance of internal con-

https://undsoc.org/2019/04/03/organizations-and-dysfunction/
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flict within an organization as a source of eventual failure. But it gives no insight 
into the internal structure and workings of the organization itself, the ways in 
which behavior and internal structure function to systematically produce certain 
kinds of outcomes that we can identify as dysfunctional.

Significantly, however, dysfunction does not routinely lead to death of a firm. 
(Seibel’s contribution in the volume raises this possibility, which Seibel refers to as 
“successful failures“). This is a familiar observation from political science: what 
looks dysfunctional from the outside may be perfectly well tuned to a different set 
of interests (for example, in Robert Bates’s account of pricing boards in Africa in 
Markets and States in Tropical Africa: The Political Basis of Agricultural Policies). In their 
introduction to this volume Anheier and Moulton refer to this possibility as a direc-
tion for future research: “successful for whom, a failure for whom?” (14).

The volume tends to look at success and failure in terms of profitability and the sat-
isfaction of stakeholders. But we can define dysfunction in a more granular way by 
linking characteristics of performance to the perceived “purposes and goals” of the 
organization. A regulatory agency exists in order to effectively project the health 
and safety of the public. In this kind of case, failure is any outcome in which the 
agency flagrantly and avoidably fails to prevent a serious harm — release of ra-
dioactive material, contamination of food, a building fire resulting from defects that 
should have been detected by inspection. If it fails to do so as well as it might then 
it is dysfunctional.

Why do dysfunctions persist in organizations? It is possible to identify several pos-
sible causes. The first is that a dysfunction from one point of view may well be a de-
sirable feature from another point of view. The lack of an authoritative safety officer 
in a chemical plant may be thought to be dysfunctional if we are thinking about the 
safety of workers and the public as a primary goal of the plant (link). But if prof-
itability and cost-savings are the primary goals from the point of view of the stake-
holders, then the cost-benefit analysis may favor the lack of the safety officer.

Second, there may be internal failures within an organization that are beyond the 
reach of any executive or manager who might want to correct them. The complexity 



and loose-coupling of large organizations militate against house cleaning on a large 
scale.

Third, there may be powerful factions within an organization for whom the “dys-
functional” feature is an important component of their own set of purposes and 
goals. Fligstein and McAdam argue for this kind of disaggregation with their theo-
ry of strategic action fields (link). By disaggregating purposes and goals to the vari-
ous actors who figure in the life cycle of the organization – founders, stakeholders, 
executives, managers, experts, frontline workers, labor organizers – it is possible to 
see the organization as a whole as simply the aggregation of the multiple actions 
and purposes of the actors within and adjacent to the organization. This aggrega-
tion does not imply that the organization is carefully adjusted to serve the public 
good or to maximize efficiency or to protect the health and safety of the public. 
Rather, it suggests that the resultant organizational structure serves the interests of 
the various actors to the fullest extent each actor is able to manage.

Consider the account offered by Thomas Misa of the decline of the steel industry in 
the United States in the first part of the twentieth century in A Nation of Steel: The 
Making of Modern America, 1865-1925. Misa’s account seems to point to a massive 
dysfunction in the steel corporations of the inter-war period, a deliberate and sus-
tained failure to invest in research on new steel technologies in metallurgy and 
production. Misa argues that the great steel corporations — US Steel in particular — 
failed to remain competitive in their industry in the early years of the twentieth 
century because management persistently pursued short-term profits and financial 
advantage for the company through domination of the market at the expense of re-
search and development. It relied on market domination instead of research and 
development for its source of revenue and profits.

In short, U.S. Steel was big but not illegal. Its price leadership resulted from its com-
plete dominance in the core markets for steel…. Indeed, many steelmakers had grown 
comfortable with U.S. Steel’s overriding policy of price and technical stability, which 
permitted them to create or develop markets where the combine chose not to compete, 



and they testified to the court in favor of the combine. The real price of stability … was 
the stifling of technological innovation. (255) 

The result was that the modernized steel industries in Europe leap-frogged the pre-
vious US advantage and eventually led to unviable production technology in the 
United States.

At the periphery of the newest and most promising alloy steels, dismissive of continu-
ous-sheet rolling, actively hostile to new structural shapes, a price leader but not a 
technical leader: this was U.S. Steel. What was the company doing with technological 
innovation? (257) 

Misa is interested in arriving at a better way of understanding the imperatives lead-
ing to technical change — better than neoclassical economics and labor history. His 
solution highlights the changing relationships that developed between industrial 
consumers and producers in the steel industry.

We now possess a series of powerful insights into the dynamics of technology and social 
change. Together, these insights offer the realistic promise of being better able, if we 
choose, to modulate the complex process of technical change. We can now locate the 
range of sites for technical decision making, including private companies, trade organi-
zations, engineering societies, and government agencies. We can suggest a typology of 
user-producer interactions, including centralized, multicentered, decentralized, and di-
rect-consumer interactions, that will enable certain kinds of actions while constraining 
others. We can even suggest a range of activities that are likely to effect technical 
change, including standards setting, building and zoning codes, and government pro-
curement. Furthermore, we can also suggest a range of strategies by which citizens sup-
posedly on the “outside” may be able to influence decisions supposedly made on the “in-
side” about technical change, including credibility pressure, forced technology choice, 
and regulatory issues. (277-278) 



In fact Misa places the dynamic of relationship between producer and large con-
sumer at the center of the imperatives towards technological innovation:

In retrospect, what was wrong with U.S. Steel was not its size or even its market pow-
er but its policy of isolating itself from the new demands from users that might have 
spurred technical change. The resulting technological torpidity that doomed the indus-
try was not primarily a matter of industrial concentration, outrageous behavior on the 
part of white- and blue-collar employees, or even dysfunctional relations among man-
agement, labor, and government. What went wrong was the industry’s relations with 
its consumers. (278) 

This relative “callous treatment of consumers” was profoundly harmful when in-
ternational competition gave large industrial users of steel a choice. When US Steel 
had market dominance, large industrial users had little choice; but this situation 
changed after WWII. “This favorable balance of trade eroded during the 1950s as 
German and Japanese steelmakers rebuilt their bombed-out plants with a new pro-
duction technology, the basic oxygen furnace (BOF), which American steelmakers 
had dismissed as unproven and unworkable” (279). Misa quotes a president of a 
small steel producer: “The Big Steel companies tend to resist new technologies as 
long as they can … They only accept a new technology when they need it to sur-
vive” (280).

*****



Here is an interesting table from Misa’s book that sheds light on some of the eco-
nomic and political history in the United States since the post-war period, leading 
right up to the populist politics of 2016 in the Midwest. This chart provides mute 
testimony to the decline of the rustbelt industrial cities. Michigan, Illinois, Ohio, 
Pennsylvania, and western New York account for 83% of the steel production on 
this table. When American producers lost the competitive battle for steel production 
in the 1980s, the Rustbelt suffered disproportionately, and eventually blue collar 
workers lost their places in the affluent economy.



SECTION 4 
 

Organizational Dysfunction 

 

https://undsoc.org/2017/12/09/organizational-dysfunction/ 

What is a dysfunction when it comes to the normal workings of an organization? In 
order to identify dysfunctions we need to have a prior conception of the “purpose” 
or “agreed upon goals” of an organization. Fiscal agencies collect taxes; child pro-
tection services work to ensure that foster children are placed in safe and nurturing 
environments; air travel safety regulators ensure that aircraft and air fields meet 
high standards of maintenance and operations; drug manufacturers produce safe, 
high-quality medications at a reasonable cost. A dysfunction might be defined as an 
outcome for an organization or institution that runs significantly contrary to the 
purpose of the organization. We can think of major failures in each of these exam-
ples.

But we need to make a distinction between failure and dysfunction. The latter con-
cept is systemic, having to do with the design and culture of the organization. Fail-
ure can happen as a result of dysfunctional arrangements; but it can happen as a re-
sult of other kinds of factors as well. For example, the Tylenol crisis of 1982 resulted 
from malicious tampering by an external third party, not organizational dysfunc-
tion.

https://undsoc.org/2017/12/09/organizational-dysfunction/


Here is an example from a Harvard Business Review article by Gill Corkindale in-
dicating some of the kinds of dysfunction that can be identified in contemporary 
business organizations:

Poor organizational design and structure results in a bewildering morass of contradic-
tions: confusion within roles, a lack of co-ordination among functions, failure to share 
ideas, and slow decision-making bring managers unnecessary complexity, stress, and 
conflict. Often those at the top of an organization are oblivious to these problems or, 
worse, pass them off as or challenges to overcome or opportunities to develop. (link) 

And the result of failures like these is often poor performance and sometimes seri-
ous crisis for the organization or its stakeholders.

But — as in software development — it is sometimes difficult to distinguish be-
tween a feature and a bug. What is dysfunctional for the public may indeed be ben-
eficial for other actors who are in a position to influence the design and workings of 
the organization. This is the key finding of researchers like Jack Knight, who argues 
in Institutions and Social Conflict for the prevalence of conflicting interests in the de-
sign and operations of many institutions and organizations; link. And it follows 
immediately from the approach to organizations encapsulated in the Fligstein and 
McAdam theory of strategic action fields (link).

There is an important related question to consider: why do recognized dysfunction-
al characteristics persist? When a piano is out of tune, the pianist and the audience 
insist on a professional tuning. When the Nuclear Regulatory Commission persis-
tently fails to enforce its regulations through rigorous inspection protocols, nothing 
happens (Union of Concerned Scientists, link; Perrow, link). Is it that the individu-
als responsible for the day-to-day functioning of the organization are complacent or 
unmotivated? Is it that there are contrary pressures that arise to oppose corrective 
action? Or, sometimes, is it that the adjustments needed to correct one set of dys-
functions can be expected to create another, even more harmful, set of bad out-
comes?



One intriguing hypothesis is that correction of dysfunctions requires observation, 
diagnosis, and incentive alignment. It is necessary that some influential actor or 
group should be able to observe the failure; it should be possible to trace the con-
nection between the failure and the organizational features that lead to it; and there 
should be some way of aligning the incentives of the powerful actors within and 
around the organization so that their best interests are served by their taking the 
steps necessary to correct the dysfunction. If any of these steps is blocked, then a 
dysfunctional organization can persist indefinitely.

The failures of Soviet agriculture were observable and the links between organiza-
tion and farm inefficiency were palpable; but the Soviet public had not real leverage 
with respect to the ministries and officials who ran the agricultural system. There-
fore Soviet officials had no urgent incentive to reform agriculture. So the dysfunc-
tions of collective farming were not corrected until the collapse of the USSR. A dys-
function in a corporation within a market economy that significantly impacts its 
revenues and profits will be noticed by shareholders, and pressure will be exerted 
to correct the dysfunction. The public has a strong interest in nuclear reactor safety; 
but its interests are weak and diffused when compared to the interests of the indus-
try and its lobbyists; so Congressional opposition to reform of the agency remains 
strong. The same could be said with respect to the current crisis at the Consumer 
Financial Protection Bureau; the influence of the financial industry and its lobbyists 
can be concentrated in a way that the interests of the public cannot.

Charles Perrow has written extensively on the failures of the US regulatory sector 
(link). Here is his description of regulatory capture in the nuclear power industry:

Nuclear safety is problematic when nuclear plants are in private hands because private 
firms have the incentive and, often, the political and economic power to resist effective 
regulation. That resistance often results in regulators being captured in some way by 
the industry. In Japan and India, for example, the regulatory function concerned with 
safety is subservient to the ministry concerned with promoting nuclear power and, 
therefore, is not independent. The United States had a similar problem that was par-
tially corrected in 1975 by putting nuclear safety into the hands of an independent 



agency, the Nuclear Regulatory Commission (NRC), and leaving the promotion of nu-
clear power in the hands of the Energy Department. Japan is now considering such a 
separation. It should make one. Since the accident at Fukushima, many observers have 
charged that there is a revolving door between industry and the nuclear regulatory 
agency in Japan — what the New York Times called a “nuclear power village” — com-
promising the regulatory function. (link) 



SECTION 5 
 

Conflicts of Interest 

    

https://undsoc.org/2019/03/12/conflicts-of-interest/ 

The possibility or likelihood of conflict of interest is present in virtually all profes-
sions and occupations. We expect a researcher, a physician, or a legislator to per-
form her work according to the highest values and norms of their work (searching 
for objective knowledge, providing the best care possible for the patient, drafting 
and supporting legislation in order to enhance the public good). But there is always 
the possibility that the individual may have private financial interests that distort or 
bias the work she does, and there may be large companies that have a financial in-
terest in one set of actions rather than another.

Marc Rodwin’s Conflicts of Interest and the Future of Medicine: The United States, 
France, and Japan is a rigorous and fair treatment of this issue with respect to con-
flicts of interest in the field of medicine. Rodwin has published extensively on this 
topic, and the current book is an important exploration of how professional ethics, 
individual interest, and business and professional institutions intersect to influence 
practitioner behavior in this field. The institutional actors in this story include the 
pharmaceutical companies and medical device manufacturers, insurers, hospitals 
and physician partnerships, and legislators and regulators. Rodwin shows in detail 
how differences in insurance policies, physician reimbursement policies, and gifts 

https://undsoc.org/2019/03/12/conflicts-of-interest/


and benefits from health-related businesses to physicians contribute to an institu-
tional environment where the physician’s choices are all too easily influenced by 
considerations other than the best health outcomes of the patient. Rodwin finds that 
the institutional setting for health economics is different in the US, France, and 
Japan, and that these differences lead to differences in physician behavior.

Here is Rodwin’s clear statement of the material situation that creates the possibili-
ty or likelihood of conflicts of interest in medicine.

Physicians earn their living through their medical work and so may practice in ways 
that enhance their income rather than the interests of patients. Moreover, when physi-
cians prescribe drugs, devices, and treatments and choose who supplies these or refer 
patients to other providers, they affect the the fortunes of third parties. As a result, 
providers, suppliers, and insurers try to influence physicians’ clinical decisions for their 
own benefit. Thus, at the core of doctoring lies tension between self-interest and faithful 
service to patients and the public. The prevailing powerful medical ethos does influence 
physicians. Still, there is conflict between professional ethics and financial incentives. 
(kl 251) 

Jerome Kassirer is a former editor-in-chief of the New England Journal of Medicine, 
and an expert observer of the field, and he provided a foreword to the book. Kassir-
er describes the current situation in the medical economy in these terms, drawing 
on his own synthesis of recent research and journalism:

Professionalism had been steadily eroded by complex financial ties between practicing 
physicians and academic physicians on the one hand and the pharmaceutical, medical 
device, and biotechnology industries on the other. These financial ties were deep and 
wide: they threatened to bias the clinical research on which physicians relied to care for 
the sick, and they permeated nearly every aspect of medical care. Physicians were ac-
cepting gifts, taking free trips, serving on companies’ speakers’ bureaus, signing their 
names to articles written for them by industry-paid ghostwriters, and engaging in re-
search that endangered patient care. (kl 73) 



The fundamental problem posed by Rodwin’s book is this set of questions:

In what context can physicians be trusted to act in their patients’ interests? How can 
medical practice be organized to minimize physicians’ conflicts of interest? How can so-
ciety promote what is best in medical professionalism? What roles should physicians 
and organized medicine play in the medical economy? What roles should insurers, the 
state, and markets play in medical care? (kl 267) 

The book sheds light on dozens of institutional arrangements that create the likeli-
hood of conflicted choices, or that reduce that likelihood. One of those arrange-
ments is the question for a non-profit hospital of whether the physicians are em-
ployed with a fixed salary or work on a fee-for-service basis. The latter system gives 
the physician a very different set of financial interests, including the possibility of 
making clinical choices that increase revenues to the physician or his or her group 
practice.

Consider physicians employed as public servants in public hospitals. Typically, they re-
ceive a fixed salary set by rank, enjoy tenure, and have clinical discretion. As a result, 
they lack financial incentives that bias their choices and have clinical freedom. Such 
arrangements preclude employment conflicts of interest. But relax some of these condi-
tions and employers can compromise medical practice…. Furthermore, emplloyers can 
manage physicians to promote the organization’s goals. As a result, employed physi-
cians might practice in ways that promote their employer’s over their patients’ inter-
ests. (kl 445) 

And the disadvantages for the patient of the self-employed physician are also im-
portant:

Payment can encourage physicians to supply more, less, or different kinds of services, or 
to refer to particular providers. Each form of payment has some bias, but some com-
promise clinical decisions more than others do. (kl 445)  



Plainly, the circumstances and economic institutions described here are relevant to 
many other occupations as well. Scientists, policymakers, regulators, professors, 
and accountants all face similar circumstances — though the financial stakes in 
medicine are particularly high. (Here is an earlier post on corporate efforts to influ-
ence scientific research; link.)

This field of research makes an important contribution to a particular challenging 
topic in contemporary healthcare. But Rodwin’s study also provides an important 
contribution to the new institutionalism, since it serves as a micro-level case study 
of the differences in behavior created by differences in institutional rules and prac-
tices.

Each country’s laws, insurance, and medical institutions shape medical practice; and 
within each country, different forms of practice affect clinical choices. (kl 218) 

This feature of the book allows it to contribute to the kinds of arguments on the 
causal and historical importance of specific configurations of institutions offered by 
Kathleen Thelen (link) and Frank Dobbin (link).



SECTION 6 
 

Gaining Compliance 

 

https://undsoc.org/2018/01/25/gaining-compliance/ 

Organizations always involve numerous staff members whose behavior has the po-
tential for creating significant risk for individuals and the organization but who are 
only loosely supervised. This situation unavoidably raises principal-agent prob-
lems. Let’s assume that the great majority of staff members are motivated by good 
intentions and ethical standards. That means that there are a small number of indi-
viduals whose behavior is not ethical and well intentioned. What arrangements can 
an organization put in place to prevent bad behavior and protect individuals and 
the integrity of the organization?

For certain kinds of bad behavior there are well understood institutional arrange-
ments that work well to detect and deter the wrong actions. This is especially true 
for business transactions, purchasing, control of cash, expense reporting and reim-
bursement, and other financial processes within the organization. The audit and ac-
counting functions within almost every sophisticated organization permit a reason-
ably high level of confidence in the likelihood of detection of fraud, theft, and mis-
reporting. This doesn’t mean that corrupt financial behavior does not occur; but 
audits make it much more difficult to succeed in persistent dishonest behavior. So 
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an organization with an effective audit function is likely to have a reasonably high 
level of compliance in the areas where standard audits can be effectively conducted.

A second kind of compliance effort has to do with the culture and practice of ob-
server reporting of misbehavior. Compliance hotlines allow individuals who have 
observed (or suspected) bad behavior to report that behavior to responsible agents 
who are obligated to investigate these allegations. Policies that require reporting of 
certain kinds of bad behavior to responsible officers of the organization — sexual 
harassment, racial discrimination, or fraudulent actions, for example — should 
have the effect of revealing some kinds of misbehavior, and deterring others from 
engaging in bad behavior. So a culture and expectation of reporting is helpful in 
controlling bad behavior.

A third approach that some organizations take to compliance is to place a great deal 
of emphasis the moral culture of the organization — shared values, professional 
duty, and role responsibilities. Leaders can support and facilitate a culture of volun-
tary adherence to the values and policies of the organization, so that virtually all 
members of the organization fall in the “well-intentioned” category. The thrust off 
this approach is to make large efforts at eliciting voluntary good behavior. Business 
professor David Hess has done a substantial amount of research on these final two 
topics (link, link).

Each of these organizational mechanisms has some efficacy. But unfortunately they 
do not suffice to create an environment where we can be highly confident that seri-
ous forms of misconduct do not occur. In particular, reporting and culture are only 
partially efficacious when it comes to private and covert behavior like sexual as-
sault, bullying, and discriminatory speech and behavior in the workplace. This 
leads to an important question: are there more intrusive mechanisms of supervision 
and observation that would permit organizations to discover patterns of miscon-
duct even if they remain unreported by observers and victims? Are there better 
ways for an organization to ensure that no one is subject to the harmful actions of a 
predator or harasser?



A more active strategy for an organization committed to eliminating sexual assault 
is to attempt to predict the environments where inappropriate interpersonal behav-
ior is possible and to redesign the setting so the behavior is substantially less likely. 
For example, a hospital may require that any physical examinations of minors must 
be conducted in the presence of a chaperone or other health professional. A school 
of music or art may require that after-hours private lessons are conducted in semi-
public locations. These rules would deprive a potential predator of the seclusion 
needed for the bad behavior. And the practitioner who is observed violating the 
rule would then be suspect and subject to further investigation and disciplinary ac-
tion.

Here is perhaps a farfetched idea: a “behavior audit” that is periodically performed 
in settings where inappropriate covert behavior is possible. Here we might imagine 
a process in which a random set of people are periodically selected for interview 
who might have been in a position to have been subject to inappropriate behavior. 
These individuals would then be interviewed with an eye to helping to surface pos-
sible negative or harmful experiences that they have had. This process might be 
carried out for groups of patients, students, athletes, performers, or auditioners in 
the entertainment industry. And the goal would be to uncover traces of the kinds of 
behavior involving sexual harassment and assault that are at the heart of recent 
revelations in a myriad of industries and organizations. The results of such an audit 
would occasionally reveal a pattern of previously unknown behavior requiring ad-
ditional investigation, while the more frequent results would be negative. This 
process would lead to a higher level of confidence that the organization has reason-
ably good knowledge of the frequency and scope of bad behavior and a better sys-
tem for putting in place a plan of remediation.

All of these organizational strategies serve fundamentally as attempts to solve prin-
cipal-agent problems within the organization. The principals of the organization 
have expectations about the norms that ought to govern behavior within the orga-
nization. These mechanisms are intended to increase the likelihood that there is 
conformance between the principal’s expectations and the agent’s behavior. And, 



when they fail, several of these mechanisms are intended to make it more likely that 
bad behavior is identified and corrected.

(Here is an earlier post treating scientific misconduct as a principal-agent problem; 
link.)



SECTION 7 
 

Scientific Misconduct as a Principal-Agent Problem 
https://undsoc.org/2009/02/16/scientific-misconduct-as-a-principal-agent-prob-
lem/

How does an organization assure that its agents perform their duties truthfully and 
faithfully? We have ample evidence of the other kind of performance -- theft, mis-
appropriation, lies, fraud, diversion of assets for personal use, and a variety of de-
ceptive accounting schemes. And we have whole professions devoted to detecting 
and punishing these various forms of dishonesty -- accountants, investigative re-
porters, management consultants, insurance experts, prosecutors and their investi-
gators. And yet dishonest behavior is common, in business, finance, government, 
and even the food industry. (See several earlier postings for discussions of the is-
sues of corruption and trust in society.)

Here I'm especially interested in a particular kind of activity -- scientific and med-
ical research. Consider a short but sobering list of scientific and medical frauds in 
the past fifty years: Cyril Burt's intelligence studies, Dr. Hwang Woo-suk's stem cell 
cloning fraud, the Anjan Kumar Banerjee case in Britain, the MMR vaccine-autism 
case, a spate of recent cases in China, and numerous other examples. And consider 
recent reports that a percentage of scientific photos in leading publications had been 
photoshopped in ways that favored the researcher's findings (link). (Here are some 
comments by Edward Tufte on the issue of scientific imaging, and here are some 
journal guidelines from the Council of Science Editors attempting to regulate the is-
sue.) Plainly, fraud and misconduct sometimes occur within the institutions of sci-
entific and medical research. And each case has consequences -- for citizens, for pa-
tients, and for the future course of research.

Here is how the editor of Family Practice describes the problem of research miscon-
duct in a review of Fraud and Misconduct in Medical Research (third edition):

https://undsoc.org/2009/02/16/scientific-misconduct-as-a-principal-agent-problem/
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Fraud and misconduct are, it seems, endemic in scientific research. Even Galileo, New-
ton and Mendel appear to have fudged some of their results. From palaeontology to 
nanotechnology, scientific fraud reappears with alarming regularity. The Office of Re-
search Integrity in the USA investigated 127 serious allegations of scientific fraud last 
year. The reasons for conducting fraudulent research and misrepresenting research in 
scientific publications are complex. The pressures to publish and to achieve career pro-
gression and promotion and the lure of fame and money may all play a part, but deeper 
forces often seem to be at work. 

How important are fraud and misconduct in primary care research? As far as Family 
Practice goes, mercifully rare, as I pointed out in a recent editorial. Sadly, however, 
there are examples, all along the continuum from the beginning of a clinical trial to 
submission of a final manuscript, of dishonesty and deceit in general practice and pri-
mary care research. Patients have been invented to increase numbers (and profits) in 
clinical trials, ethical guidance on consent and confidentiality have been breached, and 
‘salami’ and duplicate publication crop up from time to time. 

The problem is particularly acute in the area of scientific and medical research be-
cause the public at large has very little ability to independently evaluate the validi-
ty of a research finding, let alone validate the integrity of the research. And this ex-
tends to science and medicine journalists in large part as well, since they are rarely 
given access to underlying records and data for a study.

The stakes are high -- dishonest research can cost lives or delay legitimate research, 
not to speak of the cost of supporting the fraudulent research in the first place. The 
temptations for researchers are large as well -- funding from drug and device mak-
ers, the incentives and pressures of career advancement, and pure vanity, to name 
several. And we know that instances of fraud and other forms of serious scientific 
misconduct continue to occur.

So, thinking of this topic as an organizational problem -- what measures can be tak-
en to minimize the incidence of fraud and misconduct in scientific research?



One way of describing the situation is as a gigantic principal-agent problem. 
(Khalid Abdalla provides a simple explanation of the principal-agent problem 
here.) It falls within the scope of the more general challenge of motivating, manag-
ing, and supervising highly skilled and independent professionals. The "agent" is 
the individual researcher and research team. And the "principal" may be construed 
at a range of levels: society at large, the Federal government, the NIH, the research 
institute, or the department chair. But it seems likely that the problem is most 
tractable if we focus attention on the more proximate relationships -- the NIH, the 
research institute, and the researcher.

So this is a good problem to consider from the point of view of institutional design 
and complex interactive social behavior. We know what kind of behavior we want; 
the problem is to create the institutional settings and motivational processes 
through which the desired behavior is encouraged and the undesired behavior is 
detected and punished.

One response from the research institutions (research universities, institutes, and 
medical schools) is to emphasize training programs in scientific professional ethics, 
to more deeply instill the values of strict scientific integrity in each researcher and 
each institution. The hope here is that pervasive attention to the importance of sci-
entific integrity will have the effect of reducing the incidence of misconduct. A sec-
ond approach, from universities, research organizations, and journals, is to increase 
oversight and internal controls surrounding scientific fraud. One example -- some 
journals require that the statistical analysis of results be performed by a qualified, 
independent, academic statistician. Strict requirements governing conflicts of inter-
est are another institutional response. And a third approach from institutions such 
as the NIH and NSF is to ratchet up the consequences of misconduct. The United 
States Office of Research Integrity (link) has a number of training and enforcement 
programs designed to minimize scientific misconduct. The British government has 
set up a similar organization to combat research fraud, the UK Research Integrity 
Office (link). Individuals found culpable will be denied access to research funds -- 
effectively halting their scientific careers, and criminal prosecution is possible as 



well. So the sanctions for misconduct are significant. (Here's an egregious example 
leading to criminal prosecution).

And, of course, the first and last line of defense against scientific misconduct is the 
fundamental requirement of peer review. Scientific journals use expert peers to 
evaluate the research to be considered for publication, and universities turn to ex-
pert peers when they consider scientists for promotion and tenure. Both processes 
create a strong likelihood of detecting fraud if it exists. Who is better qualified to 
detect a potentially fraudulent research finding than a researcher in the same field?

But is all of this sufficient? It's unclear. The most favorable interpretation would be 
the judgment that this combination of motivational factors and local and global in-
stitutional constraints will contain the problem to an acceptable level. But is there 
empirical evidence for this optimism? Or is misconduct becoming more widespread 
over time? The efforts to deepen researchers' attachment to a code of research in-
tegrity are certainly positive -- but what about the small percentage of people who 
are not motivated by an internal compass? Greater internal controls are certainly a 
good idea -- but they are surely less effective in the area of research than accounting 
controls are in the financial arena. Oversight is just more difficult to achieve in the 
area of scientific research. (And of course we all know how porous those controls 
are in the financial sector -- witness Enron and other accounting frauds. ) And if the 
likelihood of detection is low, then the threat of punishment is weakened. So the 
measures mentioned here have serious limitations in likely effectiveness.

Brian Deer is one of Britain's leading journalists covering medical research 
(website). His work in the Sunday Times of London established the medical fraud 
underlying the spurious claim that MMR vaccine causes autism mentioned above. 
Following a recent public lecture to a medical audience he was asked the question, 
how can we get a handle on frauds like these? And his answer was blunt: with snap 
inspections, investigative policing, and serious penalties. In his perception, the 
stakes are too high to leave the matter to professional ethics.

It perhaps goes without saying that the vast majority of scientific researchers are 
honest investigators who are guided by the advancement of science and medicine. 



But it is also apparent that there are a small number of researchers of whom these 
statements are not true. And the problem confronting the organizations of scientific 
research is a hard one: how to create the institutional structures where misconduct 
is unlikely to occur and where misconduct is most likely to be detected when it 
does.

There is one other connection that strikes me as important, and it is a connection to 
the philosophy of science. It is an item of faith for philosophers of science that the 
scientific enterprise is truth-enhancing, in this sense: the community of researchers 
follows a set of institutionally embodied processes that are well designed to en-
hancing the comprehensiveness and veridicality of our theories and weeding out 
the false theories. Our theories get better through the empirical and logical testing 
that occurs as a result of these socially embodied procedures of science. But if the 
corrupting influences mentioned above are indeed common, then the confidence 
we have in the epistemic value of the procedures of science takes a big hit. And this 
is worrisome news indeed.  



SECTION 8 
 

Trust and Organizational Effectiveness 

https://undsoc.org/2018/01/08/trust-and-organizational-effectiveness/ 

It is fairly well agreed that organizations require a degree of trust among the partic-
ipants in order for the organization to function at all. But what does this mean? 
How much trust is needed? How is trust cultivated among participants? And what 
are the mechanisms through which trust enhances organizational effectiveness?

The minimal requirements of cooperation presuppose a certain level of trust. As A 
plans and undertakes a sequence of actions designed to bring about Y, his or her ef-
forts must rely upon the coordination promised by other actors. If A does not have a 
sufficiently high level of confidence in B’s assurances and compliance, then he will 
be rationally compelled to choose another series of actions. If Larry Bird didn’t have 
trust in his teammate Dennis Johnson, the famous steal would not have happened.

First, what do we mean by trust in the current context? Each actor in an organiza-
tion or group has intentions, engages in behavior, and communicates with other ac-
tors. Part of communication is often in the form of sharing information and agree-
ing upon a plan of coordinated action. Agreeing upon a plan in turn often requires 
statements and commitments from various actors about the future actions they will 
take. Trust is the circumstance that permits others to rely upon those statements 
and commitments. We might say, then, that A trusts B just in case —

•A believes that when B asserts P, this is an honest expression of B’s beliefs.

•A believes that when B says he/she will do X, this is an honest commitment on B’s 
part and B will carry it out (absent extraordinary reasons to the contrary).

•A believes that when B asserts that his/her actions will be guided by his best un-
derstanding of the purposes and goals of the organization, this is a truthful ex-
pression.

https://undsoc.org/2018/01/08/trust-and-organizational-effectiveness/


•A believes that B’s future actions, observed and unobserved, will be consistent 
with his/her avowals of intentions, values, and commitments.

So what are some reasons why mistrust might rear its ugly head between actors in 
an organization? Why might A fail to trust B?

•A may believe that B’s private interests are driving B’s actions (rather than adher-
ence to prior commitments and values).

•A may believe that B suffers from weakness of the will, an inability to carry out 
his honest intentions.

•A may believe that B manipulates his statements of fact to suit his private inter-
ests.

•Or less dramatically: A may not have high confidence in these features of B’s be-
havior.

•B may have no real interest or intention in behaving in a truthful way.

And what features of organizational life and practice might be expected to either 
enhance inter-personal trust or to undermine it?

Trust is enhanced by individuals having the opportunity to get acquainted with 
their collaborators in a more personal way — to see from non-organizational con-
texts that they are generally well intentioned; that they make serious efforts to live 
up to their stated intentions and commitments; and that they are generally honest. 
So perhaps there is a rationale for the bonding exercises that many companies un-
dertake for their workers.

Likewise, trust is enhanced by the presence of a shared and practiced commitment 
to the value of trustworthiness. An organization itself can enhance trust in its par-
ticipants by performing the actions that its participants expect the organization to 
perform. For example, an organization that abruptly and without consultation ends 
an important employee benefit undermines trust in the employees that the organi-
zation has their best interests at heart. This abrogation of prior obligations may in 



turn lead individuals to behave in a less trustworthy way, and lead others to have 
lower levels of trust in each other.

How does enhancing trust have the promise of bringing about higher levels of or-
ganizational effectiveness? Fundamentally this comes down to the question of the 
value of teamwork and the burden of unnecessary transaction costs. If every ex-
pense report requires investigation, the amount of resources spent on accountants 
will be much greater than a situation where only the outlying reports are ques-
tioned. If each vice president needs to defend him or herself against the possibility 
that another vice president is conspiring against him, then less time and energy are 
available to do the work of the organization. If the CEO doesn’t have high confi-
dence that her executive team will work wholeheartedly to bring about a successful 
implementation of a risky investment, then the CEO will choose less risky invest-
ments.

In other words, trust is crucial for collaboration and teamwork. And organizations 
that manage to help to cultivate a high level of trust among its participants is likely 
to perform better than one that depends primarily on supervision and enforcement.



SECTION 9 
 

Corruption and Institutional Design 

 

https://undsoc.org/2017/11/28/corruption-and-institutional-design/ 

Robert Klitgaard is an insightful expert on the institutional causes of corruption in 
various social arrangements. His 1988 book, Controlling Corruption, laid out sever-
al case studies in detail, demonstrating specific features of institutional design that 
either encouraged or discouraged corrupt behavior by social and political actors.

More recently Klitgaard prepared a major report for the OECD on the topic of cor-
ruption and development assistance (2015; link). This working paper is worth read-
ing in detail for anyone interested in understanding the dysfunctional origins of 
corruption as an institutional fact. Here is an early statement of the kinds of institu-
tional facts that lead to higher levels of corruption:

Corruption is a crime of calculation. Information and incentives alter patterns of cor-
ruption. Processes with strong monopoly power, wide discretion for officials and weak 
accountability are prone to corruption. (7) 

https://undsoc.org/2017/11/28/corruption-and-institutional-design/


Corruption can go beyond bribery to include nepotism, neglect of duty and favouritism. 
Corrupt acts can involve third parties outside the organisation (in transactions with 
clients and citizens, such as extortion and bribery) or be internal to an organisation 
(theft, embezzlement, some types of fraud). Corruption can occur in government, busi-
ness, civil society organisations and international agencies. Each of these varieties has 
the dimension of scale, from episodic to systemic. (18) 

Here is an early definition of corruption that Klitgaard offers:

Corruption is a term of many meanings, but at the broadest level, corruption is the 
misuse of office for unofficial ends. Office is a position of duty, or should be; the office-
holder is supposed to put the interests of the institution and the people first. In its most 
pernicious forms, systemic corruption creates the shells of modern institutions, full of 
official ranks and rules but “institutions” in inverted commas only. V.S. Naipaul, the 
Trinidad-born Nobel Prize winner, once noted that underdevelopment is characterised 
by a duplicitous emphasis on honorific titles and simultaneously the abuse of those ti-
tles: judges who love to be called “your honour” even as they accept bribes, civil ser-
vants who are uncivil and serve themselves. (18) 

The bulk of Klitgaard’s report is devoted to outlining mechanisms through which 
governments, international agencies, and donor agencies can attempt to initiate ef-
fective reform processes leading to lower levels of corruption. There are two theo-
retical foundations underlying the recommendations, one having to do with the in-
ternal factors that enhance or reduce corruption and the other having to do with a 
theory of effective institutional change. The internal theory is couched as a piece of 
algebra: corruption is the result of monopoly power plus official discretion minus 
accountability (37). So effective interventions should be designed around reducing 
monopoly power and official discretion while increasing accountability.

The premise about reform process that Klitgaard favors involves what he refers to 
as “convening” — assembling working groups of influential and knowledgeable 
stakeholders in a given country and setting them the task of addressing corruption 



in the country. Examples and case studies include the Philippines, Columbia, Geor-
gia, and Indonesia. Here is a high-level description of what he has in mind:

The recommended process – referred to in this paper as convening – invites development 
assistance providers to share international data, case studies and theory, and invites 
national leaders from recipient countries to provide local knowledge and creative prob-
lem-solving skills. (5) 

Klitgaard spends a fair amount of time on the problem of measuring corruption at 
the national level. He refers to several international indices that are relevant: Trans-
parency International’s Corruption Perceptions Index, the World Economic Forum’s 
Global Competitiveness Index, the Global Integrity index, and the International Fi-
nance Corporation’s ranking of nations in terms of “ease of doing business” (11).

What this report does not attempt to do is to address specific institutional arrange-
ments in order to discover the propensities for corrupt behavior that they create. 
This is the strength of Klitgaard’s earlier book, where he looks at alternative forms 
of social or political arrangements for policing or collecting taxes. In this report 
there is none of that micro detail. What specific institutional arrangements can be 
designed that have the effect of reducing official monopoly power and discretion, 
or the effect of increasing official accountability? Implicitly Klitgaard suggests that 
these are questions best posed to the experts who participate in the national con-
vening on corruption, because they have the best local knowledge of government 
and business practices. But here are a few mechanisms that Klitgaard specifically 
highlights: punish major offenders, pick visible, low-hanging fruit, bring in new 
leaders and reformers, coordinate government institutions, involve officials, and 
mobilize citizens and the business community (chapter 5).

A more micro perspective on international corruption is provided by a recent study 
by David Hess, “Combating Corruption in International Business: The Big Ques-
tions” (link). Hess focuses on the Foreign Corrupt Practices Act in the United States, 
and he asks the question, why do large corporations pay bribes when this is clearly 
illegal under the FCPA? Moreover, given that FCPA has the power to assess very 



large fines against corporations that violate its strictures, how can violation be a ra-
tional strategy? Hess considers the case of Siemens, which was fined over $1.5 bil-
lion in 2008 for repeated acts of bribery in the pursuit of contracts (3). He considers 
two theories of corporate bribing: a cost-benefit analysis showing that the practice 
of bribing leads to higher returns, and the “rogue employee” view, according to 
which the corporation is unable to control the actions of its occasionally unscrupu-
lous employees. On the latter view, bribery is essentially a principal-agent problem.

Hess takes the position that bribery often has to do with organizational culture and 
individual behavior, and that effective steps to reduce the incidence of bribery must 
proceed on the basis of an adequate analysis of both culture and behavior. And he 
links this issue to fundamental problems in the area of corporate social responsibili-
ty.

Corporations must combat corruption. By allowing their employees to pay bribes they 
are contributing to a system that prevents the realization of basic human rights in 
many countries. Ensuring that employees do not pay bribes is not accomplished by sim-
ply adopting a compliance and ethics program, however. This essay provided a brief 
overview of why otherwise good employees pay bribes in the wrong organizational en-
vironment, and what corporations must focus on to prevent those situations from aris-
ing. In short, preventing bribe payments must be treated as an ethical issue, not just a 
legal compliance issue, and the corporation must actively manage its corporate culture 
to ensure it supports the ethical behavior of employees. 

As this passage emphasizes, Hess believes that controlling corrupt practices re-
quires changing incentives within the corporation while equally changing the ethi-
cal culture of the corporation; he believes that the ethical culture of a company can 
have effects on the degree to which employees engage in bribery and other corrupt 
practices.

The study of corruption is an ideal case for the general topic of institutional dys-
function. And, as many countries have demonstrated, it is remarkably difficult to 
alter the pattern of corrupt behavior in a large, complex society.





 

CHAPTER 3 
 

Sources of Safety 



SECTION 1 
 

Accident Analysis and Systems Thinking 

 

https://undsoc.org/2016/07/28/accident-analysis-and-systems-thinking/ 

Complex socio-technical systems fail; that is, accidents occur. And it is enormously 
important for engineers and policy makers to have a better way of thinking about 
accidents than is the current protocol following an air crash, a chemical plant fire, or 
the release of a contaminated drug. We need to understand better what the systems 
and organizational causes of an accident are; even more importantly, we need to 
have a basis for improving the safe functioning of complex socio-technical systems 
by identifying better processes and better warning indicators of impending failure.

A long-term leader in the field of systems-safety thinking is Nancy Leveson, a pro-
fessor of aeronautics and astronautics at MIT and the author of Safeware: System 
Safety and Computers (1995) and Engineering a Safer World: Systems Thinking Applied to 
Safety (2012). Leveson has been a particular advocate for two insights: looking at 
safety as a systems characteristic, and looking for the organizational and social 
components of safety and accidents as well as the technical event histories that are 
more often the focus of accident analysis. Her approach to safety and accidents in-
volves looking at a technology system in terms of the set of controls and constraints 
that have been designed into the process to prevent accidents. “Accidents are seen 

https://undsoc.org/2016/07/28/accident-analysis-and-systems-thinking/


as resulting from inadequate control or enforcement of constraints on safety-related 
behavior at each level of the system development and system operations control 
structures.” (25)

The abstract for her essay “A New Accident Model for Engineering Safety” (link) 
captures both points.

New technology is making fundamental changes in the etiology of accidents and is cre-
ating a need for changes in the explanatory mechanisms used. We need better and less 
subjective understanding of why accidents occur and how to prevent future ones. The 
most effective models will go beyond assigning blame and instead help engineers to 
learn as much as possible about all the factors involved, including those related to social 
and organizational structures. This paper presents a new accident model founded on 
basic systems theory concepts. The use of such a model provides a theoretical foundation 
for the introduction of unique new types of accident analysis, hazard analysis, accident 
prevention strategies including new approaches to designing for safety, risk assessment 
techniques, and approaches to designing performance monitoring and safety metrics. 

The accident model she describes in this article and elsewhere is STAMP (Systems-
Theoretic Accident Model and Processes). Here is a short description of the ap-
proach.

In STAMP, systems are viewed as interrelated components that are kept in a state of 
dynamic equilibrium by feedback loops of information and control. A system in this 
conceptualization is not a static design—it is a dynamic process that is continually 
adapting to achieve its ends and to react to changes in itself and its environment. The 
original design must not only enforce appropriate constraints on behavior to ensure safe 
operation, but the system must continue to operate safely as changes occur. The process 
leading up to an accident (loss event) can be described in terms of an adaptive feedback 
function that fails to maintain safety as performance changes over time to meet a com-
plex set of goals and values….  



The basic concepts in STAMP are constraints, control loops and process models, and 
levels of control. (12) 

The other point of emphasis in Leveson’s treatment of safety is her consistent effort 
to include the social and organizational forms of control that are a part of the safe 
functioning of a complex technological system.

Event-based models are poor at representing systemic accident factors such as structur-
al deficiencies in the organization, management deficiencies, and flaws in the safety cul-
ture of the company or industry. An accident model should encourage a broad view of 
accident mechanisms that expands the investigation from beyond the proximate events. 
(6) 

She treats the organizational backdrop of the technology process in question as be-
ing a crucial component of the safe functioning of the process.

Social and organizational factors, such as structural deficiencies in the organization, 
flaws in the safety culture, and inadequate management decision making and control 
are directly represented in the model and treated as complex processes rather than sim-
ply modeling their reflection in an event chain. (26) 

And she treats organizational features as another form of control system (along the 
lines of Jay Forrester’s early definitions of systems in Industrial Dynamics.

Modeling complex organizations or industries using system theory involves dividing 
them into hierarchical levels with control processes operating at the interfaces between 
levels (Rasmussen, 1997). Figure 4 shows a generic socio-technical control model. Each 
system, of course, must be modeled to reflect its specific features, but all will have a 
structure that is a variant on this one. (17) 

Here is figure 4:



The approach embodied in the STAMP framework is that safety is a systems effect, 
dynamically influenced by the control systems embodied in the total process in 
question.

In STAMP, systems are viewed as interrelated components that are kept in a state of 
dynamic equilibrium by feedback loops of information and control. A system in this 
conceptualization is not a static design—it is a dynamic process that is continually 
adapting to achieve its ends and to react to changes in itself and its environment. The 
original design must not only enforce appropriate constraints on behavior to ensure safe 
operation, but the system must continue to operate safely as changes occur. The process 
leading up to an accident (loss event) can be described in terms of an adaptive feedback 
function that fails to maintain safety as performance changes over time to meet a com-
plex set of goals and values. (12)  

And:

In systems theory, systems are viewed as hierarchical structures where each level impos-
es constraints on the activity of the level beneath it—that is, constraints or lack of con-



straints at a higher level allow or control lower-level behavior (Checkland, 1981). 
Control laws are constraints on the relationships between the values of system vari-
ables. Safety-related control laws or constraints therefore specify those relationships 
between system variables that constitute the nonhazardous system states, for example, 
the power must never be on when the access door is open. The control processes (includ-
ing the physical design) that enforce these constraints will limit system behavior to safe 
changes and adaptations. (17) 

Leveson’s understanding of systems theory brings along with it a strong conception 
of “emergence”. She argues that higher levels of systems possess properties that 
cannot be reduced to the properties of the components, and that safety is one such 
property:

In systems theory, complex systems are modeled as a hierarchy of levels of organi-
zation, each more complex than the one below, where a level is characterized by 
having emergent or irreducible properties. Hierarchy theory deals with the funda-
mental differences between one level of complexity and another. Its ultimate aim is 
to explain the relationships between different levels: what generates the levels, 
what separates them, and what links them. Emergent properties associated with a 
set of components at one level in a hierarchy are related to constraints upon the de-
gree of freedom of those components. (11)

But her understanding of “irreducible” seems to be different from that commonly 
used in the philosophy of science. She does in fact believe that these higher-level 
properties can be explained by the system of properties at the lower levels — for 
example, in this passage she asks “… what generates the levels” and how the emer-
gent properties are “related to constraints” imposed on the lower levels. In other 
words, her position seems to be similar to that advanced by Dave Elder-Vass (link): 
emergent properties are properties at a higher level that are not possessed by the 
components, but which depend upon the interactions and composition of the low-
er-level components.



The domain of safety engineering and accident analysis seems like a particularly 
suitable place for Bayesian analysis. It seems unavoidable that accident analysis in-
volves both frequency-based probabilities (e.g. the frequency of pump failure) and 
expert-based estimates of the likelihood of a particular kind of failure (e.g. the like-
lihood that a train operator will slacken attention to track warnings in response to 
company pressure on timetable). Bayesian techniques are suitable for the task of 
combining these various kinds of estimates of risk into a unified calculation.

The topic of safety and accidents is particularly relevant to Understanding Society 
because it expresses very clearly the causal complexity of the social world in which 
we live. And rather than simply ignoring that complexity, the systematic study of 
accidents gives us an avenue for arriving at better ways of representing, modeling, 
and intervening in parts of that complex world.



SECTION 2 
 

System Safety Engineering 

https://undsoc.org/2014/08/04/system-safety-engineering/ 

Why do complex technologies so often fail, and fail in such unexpected ways? Why 
is it so difficult for hospitals, chemical plants, and railroads to design their process-
es in such a way as to dramatically reduce the accident rate? How should we at-
tempt to provide systematic analysis of the risks that a given technology presents 
and the causes of accidents that sometimes ensue? Earlier posts have looked at the 
ways that sociologists have examined this problem (link, link, link); but how do 
gifted engineers address the issue?

Nancy Leveson’s current book, Engineering a Safer World: Systems Thinking Applied to 
Safety (2012), is an outstanding introduction to system safety engineering. This book 
brings forward the pioneering work that she did in Safeware: System Safety and Com-
puters (1994) with new examples and new contributions to the field of safety engi-
neering.

https://undsoc.org/2014/08/04/system-safety-engineering/


Leveson’s basic insight, here and in her earlier work, is that technical failure is 
rarely the result of the failure of a single component. Instead, failures result from 
multiple incidents involving the components, and unintended interactions among 
the components. So safety is a feature of the system as a whole, not of the individ-
ual sub-systems and components. Here is how she puts the point in Engineering a 
Safer World:

Safety is a system property, not a component property, and must be controlled at the 
system level, not the component level. (kl 263) 

Traditional risk and failure analysis focuses on specific pathways that lead to acci-
dents, identifying potential points of failure and the singular “causes” of the acci-
dent (most commonly including operator error). Leveson believes that this ap-
proach is no longer helpful. Instead she argues for what she calls a “new accident 
model” — a better and more comprehensive way of analyzing the possibilities of 
accident scenarios and the causes of actual accidents. This new conception has sev-
eral important parts (kl 877-903):

•expand accident analysis by forcing consideration of factors other than component 
failures and human errors

•provide a more scientific way to model accidents that produces a better and less 
subjective understanding of why the accident occurred

•include system design errors and dysfunctional system interactions

•allow for and encourage new types of hazard analyses and risk assessments 

•shift the emphasis in the role of humans in accidents from errors … to focus on the 
mechanisms and factors that shape human behavior

•encourage a shift in the emphasis in accident analysis from “cause” … to under-
standing accidents in terms of reasons, that is, why the events and errors occurred

•allow for and encourage multiple viewpoints and multiple interpretations when 
appropriate



•assist in defining operational metrics and analyzing performance data

Leveson is particularly dissatisfied with the formal apparatus in use in engineering 
and elsewhere when it comes to analysis of safety and accident causation, and she 
argues that there are a number of misleading conflations in the field that need to be 
addressed. One of these is the conflation between reliability and safety. Reliability is 
an assessment of the performance of a component relative to its design. But Leve-
son points out that systems like automobiles, chemical plants, and weapons sys-
tems can all consist of components that are highly reliable and yet that give rise to 
highly destructive and unanticipated accidents.

So thinking about accidents in terms of component failure is a serious misreading of 
the nature of the technologies with which we interact every day. Instead she argues 
that safety engineering must be systems engineering:

The solution, I believe, lies in creating approaches to safety based on modern systems 
thinking and systems theory. (kl 88) 

One important part of a better understanding of accidents and safety is a recogni-
tion of the fact of complexity in contemporary technology systems — interactive 
complexity, dynamic complexity, decompositional complexity, and nonlinear com-
plexity (kl 139). Each of these forms of complexity makes it more difficult to antici-
pate possible accidents, and more difficult to assign discrete accident pathways to 
the occurrence of an accident.

Accidents are complex processes involving the entire sociotechnical system. Traditional 
event-chain models cannot describe this process adequately. (kl 496) 

Leveson is highly critical of iterative safety engineering — what she calls the “fly-
fix-fly” approach. Given the severity of outcomes that are possible when it comes to 
control systems for nuclear weapons, the operations of nuclear reactors, or the air 
traffic control system, we need to be able to do better than simply improving safety 
processes following an accident (kl 148).



The model that she favors is called STAMP (Systems-Theoretic Accident Model and 
Processes; kl 1059). This model replaces the linear component-by-component analy-
sis of technical devices with a system-level representation of their functioning. The 
STAMP approach begins with an effort to identify crucial safety constraints for a 
given system. (For example, in the Union Carbide plant at Bhopal, “never allow 
MIC to come in contact with water”; in design of the Mars Polar Lander, “don’t al-
low the spacecraft to impact the planet surface with more than a maximum force” 
(kl 1074); in design of public water systems, “water quality must not be compro-
mises” (kl 1205).) Once the constraints are specified, the issue of control arises; what 
are the internal and external processes that ensure that the constraints are continu-
ously satisfied? This devolves into a set of questions about system design and sys-
tem administration; the instrumentation that is developed to measure compliance 
with the constraint and the management systems that are in place to ensure contin-
uous compliance.

Also of interest in the book is Leveson’s description of a new systems-level way of 
analyzing the hazards associated with a device or technology, STPA (System-Theo-
retic Process Analysis) (kl 2732). She describes STPA as the hazards analysis associ-
ated with the risks identified by STAMP:

STPA has two main steps:

1. Identify the potential for inadequate control of the system that could lead to a haz-
ardous state.

2. Determine how each potentially hazardous control action identified in step 1 could oc-
cur. (kl 2758)

Here is an example of the process through which an STPA risk analysis proceeds for 
NASA (kl 2995).



It would be very interesting to see how an engineer would employ the STAMP and 
STPA methodologies to evaluate the risks and hazards associated with swarms of 
autonomous vehicles. Each vehicle is a system that can be analyzed using the 
STAMP methodology. But likewise the workings of an expressway with hundreds 
of autonomous vehicles (perhaps interspersed with less predictable human drivers) 
is also a system with complex characteristics.



Each individual vehicle has a hierarchical system of control designed to ensure safe 
transportation of its passengers and the vehicle itself; what are the failure modes for 
this control system? And what about the swarm — given that each vehicle is re-
sponsive to the other vehicles around it, how will individual cars respond to un-
usual circumstances (a jack-knifed truck blocking all three lanes, let’s say)? It would 
appear that autonomous vehicles create the kinds of novel hazards with which 
Leveson begins her book — complexity, non-linear relationships, emergent proper-
ties of the whole that are unexpected given the expected operations of the compo-
nents. The fly-fix-fly approach would suggest the deployment of a certain number 
of experimental vehicles and then evaluate their interactions in real-world settings. 
A more disciplined approach using the methodologies of STAMP and STPA would 
make systematic efforts to identify and control the pathways through which acci-
dents can occur.

Here is a simulated swarm of autonomous vehicles:



But accidents happen; neither software nor control systems are perfect. So what 
would be the result of one disabling fender-bender in the intersection, followed by 
a half dozen more; followed by a gigantic pileup of robo-cars?



SECTION 3 
 

System Effects 
https://undsoc.org/2018/10/21/system-effects/ 

Quite a few posts here have focused on the question of emergence in social ontol-
ogy, the idea that there are causal processes and powers at work at the level of so-
cial entities that do not correspond to similar properties at the individual level. 
Here I want to raise a related question, the notion that an important aspect of the 
workings of the social world derives from “system effects” of the organizations and 
institutions through which social life transpires. A system accident or effect is one 
that derives importantly from the organization and configuration of the system it-
self, rather than the specific properties of the units.

What are some examples of system effects? Consider these phenomena:

•Flash crashes in stock markets as a result of automated trading

•Under-reporting of land values in agrarian fiscal regimes 

•Grade inflation in elite universities 

•Increase in product defect frequency following a reduction in inspections 

•Rising frequency of industrial errors at the end of work shifts 

Here is how Nancy Leveson describes systems causation in Engineering a Safer 
World: Systems Thinking Applied to Safety:

Safety approaches based on systems theory consider accidents as arising from the inter-
actions among system components and usually do not specify single causal variables or 
factors. Whereas industrial (occupational) safety models and event chain models focus 
on unsafe acts or conditions, classic system safety models instead look at what went 
wrong with the system’s operation or organization to allow the accident to take place. 
(KL 977) 

https://undsoc.org/2018/10/21/system-effects/


Charles Perrow offers a taxonomy of systems as a hierarchy of composition in Nor-
mal Accidents: Living with High-Risk Technologies:

Consider a nuclear plant as the system. A part will be the first level — say a valve. This 
is the smallest component of the system that is likely to be identified in analyzing an ac-
cident. A functionally related collection of parts, as, for example, those that make up 
the steam generator, will be called a unit, the second level. An array of units, such as 
the steam generator and the water return system that includes the condensate polishers 
and associated motors, pumps, and piping, will make up a subsystem, in this case the 
secondary cooling system. This is the third level. A nuclear plan has around two dozen 
subsystems under this rough scheme. They all come together in the fourth level, the nu-
clear plant or system. Beyond this is the environment. (65) 

Large socioeconomic systems like capitalism and collectivized socialism have sys-
tem effects — chronic patterns of low productivity and corruption in the latter case, 
a tendency to inequality and immiseration in the former case. In each case the ob-
served effect is the result of embedded features of property and labor in the two 
systems that result in specific kinds of outcomes. And an important dimension of 
social analysis is to uncover the ways in which ordinary actors pursuing ordinary 
goals within the context of the two systems, lead to quite different outcomes at the 
level of the “mode of production”. And these effects do not depend on there being a 
distinctive kind of actor in each system; in fact, one could interchange the actors 
and still find the same macro-level outcomes.

Here is a preliminary effort at a definition for this concept in application to social 
organizations:

A system effect is an outcome that derives from the embedded characteristics of incen-
tive and opportunity within a social arrangement that lead normal actors to engage in 
activity leading to the hypothesized aggregate effect. 

Once we see what the incentive and opportunity structures are, we can readily see 
why some fraction of actors modify their behavior in ways that lead to the outcome. 



In this respect the system is the salient causal factor rather than the specific proper-
ties of the actors — change the system properties and you will change the social 
outcome.

When we refer to system effects we often have unintended consequences in mind 
— unintended both by the individual actors and the architects of the organization 
or practice. But this is not essential; we can also think of examples of organizational 
arrangements that were deliberately chosen or designed to bring about the given 
outcome. In particular, a given system effect may be intended by the designer and 
unintended by the individual actors. But when the outcomes in question are clearly 
dysfunctional or “catastrophic”, it is natural to assume that they are unintended. 
(This, however, is one of the specific areas of insight that comes out of the new insti-
tutionalism: the dysfunctional outcome may be favorable for some sets of actors 
even as they are unfavorable for the workings of the system as a whole.)

Another common assumption about system effects is that they are remarkably sta-
ble through changes of actors and efforts to reverse the given outcome. In this sense 
they are thought to be somewhat beyond the control of the individuals who make 
up the system. The only promising way of undoing the effect is to change the incen-
tives and opportunities that bring it about. But to the extent that a given configura-
tion has emerged along with supporting mechanisms protecting it from deforma-
tion, changing the configuration may be frustratingly difficult.

Safety and its converse are often described as system effects. By this is often meant 
two things. First, there is the important insight that traditional accident analysis fa-
vors “unit failure” at the expense of more systemic factors. And second, there is the 
idea that accidents and failures often result from “tightly linked” features of sys-
tems, both social and technical, in which variation in one component of a system 
can have unexpected consequences for the operation of other components of the 
system. Charles Perrow describes the topic of loose and tight coupling in social sys-
tems in Normal Accidents; 89 ff,)



SECTION 4 
 

System Safety 

 

https://undsoc.org/2018/09/25/system-safety/ 

An ongoing thread of posts here is concerned with organizational causes of large 
technology failures. The driving idea is that failures, accidents, and disasters usual-
ly have a dimension of organizational causation behind them. The corporation, re-
search office, shop floor, supervisory system, intra-organizational information flow, 
and other social elements often play a key role in the occurrence of a gas plant fire, 
a nuclear power plant malfunction, or a military disaster. There is a tendency to 
look first and foremost for one or more individuals who made a mistake in order to 
explain the occurrence of an accident or technology failure; but researchers such as 
Perrow, Vaughan, Tierney, and Hopkins have demonstrated in detail the impor-
tance of broadening the lens to seek out the social and organizational background 
of an accident.

It seems important to distinguish between system flaws and organizational dys-
function in considering all of the kinds of accidents mentioned here. We might spec-
ify system safety along these lines. Any complex process has the potential for mal-
function. Good system design means creating a flow of events and processes that 

https://undsoc.org/2018/09/25/system-safety/


make accidents inherently less likely. Part of the task of the designer and engineer is 
to identify chief sources of harm inherent in the process — release of energy, cont-
amination of food or drugs, unplanned fission in a nuclear plant — and design fail-
safe processes so that these events are as unlikely as possible. Further, given the 
complexity of contemporary technology systems it is critical to attempt to anticipate 
unintended interactions among subsystems — each of which is functioning correct-
ly but that lead to disaster in unusual but possible interaction scenarios.

In a nuclear processing plant, for example, there is the hazard of radioactive mate-
rials being brought into proximity with each other in a way that creates unintended 
critical mass. Jim Mahaffey’s Atomic Accidents: A History of Nuclear Meltdowns and 
Disasters: From the Ozark Mountains to Fukushima offers numerous examples of such 
unintended events, from the careless handling of plutonium scrap in a machining 
process to the transfer of a fissionable liquid from a vessel of one shape to another. 
We might try to handle these risks as an organizational problem: more and better 
training for operatives about the importance of handling nuclear materials accord-
ing to established protocols, and effective supervision and oversight to ensure that 
the protocols are observed on a regular basis. But it is also possible to design the 
material processes within a nuclear plant in a way that makes unintended criticality 
virtually impossible — for example, by storing radioactive solutions in containers 
that simply cannot be brought into close proximity with each other. 
 
Nancy Leveson is a national expert on defining and applying principles of system 
safety. Her book Engineering a Safer World: Systems Thinking Applied to Safety is a 
thorough treatment of her thinking about this subject. She offers a handful of com-
pelling reasons for believing that safety is a system-level characteristic that requires 
a systems approach: the fast pace of technological change, reduced ability to learn 
from experience, the changing nature of accidents, new types of hazards, increasing 
complexity and coupling, decreasing tolerance for single accidents, difficulty in se-
lecting priorities and making tradeoffs , more complex relationships between hu-
mans and automation, and changing regulatory and public view of safety (kl 130 
ff.). Particularly important in this list is the comment about complexity and cou-



pling: “The operation of some systems is so complex that it defies the understand-
ing of all but a few experts, and sometimes even they have incomplete information 
about the system’s potential behavior” (kl 137).  
 
Given the fact that safety and accidents are products of whole systems, she is criti-
cal of the accident methodology generally applied to serious industrial, aerospace, 
and chemical accidents. This methodology involves tracing the series of events that 
led to the outcome, and identifying one or more events as the critical cause of the 
accident. However, she writes:

In general, event-based models are poor at representing systemic accident factors such 
as structural deficiencies in the organization, management decision making, and flaws 
in the safety culture of the or industry. An accident model should encourage a broad 
view of accident mechanisms that expands the investigation beyond the proximate 
evens.A narrow focus on technological components and pure engineering activities or a 
similar narrow focus on operator errors may lead to ignoring some of the most impor-
tant factors in terms of preventing future accidents. (kl 452) 

Here is a definition of system safety offered later in ESW in her discussion of the 
emergence of the concept within the defense and aerospace fields in the 1960s:

System Safety … is a subdiscipline of system engineering. It was created at the same 
time and for the same reasons. The defense community tried using the standard safety 
engineering techniques on their complex new systems, but the limitations became clear 
when interface and component interaction problems went unnoticed until it was too 
late, resulting in many losses and near misses. When these early aerospace accidents 
were investigated, the causes of a large percentage of them were traced to deficiencies in 
design, operations, and management. Clearly, big changes were needed. System engi-
neering along with its subdiscipline, System Safety, were developed to tackle these 
problems. (kl 1007) 



Here Leveson mixes system design and organizational dysfunctions as system-level 
causes of accidents. But much of her work in this book and her earlier Safeware: Sys-
tem Safety and Computers gives extensive attention to the design faults and compo-
nent interactions that lead to accidents — what we might call system safety in the 
narrow or technical sense.

A systems engineering approach to safety starts with the basic assumption that some 
properties of systems, in this case safety, can only be treated adequately in the context 
of the social and technical system as a whole. A basic assumption of systems engineer-
ing is that optimization of individual components or subsystems will not in general 
lead to a system optimum; in fact, improvement of a particular subsystem may actually 
worsen the overall system performance because of complex, nonlinear interactions 
among the components. (kl 1007)  

Overall, then, it seems clear that Leveson believes that both organizational features 
and technical system characteristics are part of the systems that created the possibil-
ity for accidents like Bhopal, Fukushima, and Three Mile Island. Her own accident 
model designed to help identify causes of accidents, STAMP (Systems-Theoretic 
Accident Model and Processes) emphasizes both kinds of system properties.

Using this new causality model … changes the emphasis in system safety from prevent-
ing failures to enforcing behavioral safety constraints. Component failure accidents are 
still included, but or conception of causality is extended to include component interac-
tion accidents. Safety is reformulated as a control problem rather than a reliability 
problem. (kl 1062) 

In this framework, understanding why an accident occurred requires determining why 
the control was ineffective. Preventing future accidents requires shifting from a focus on 
preventing failures to the broader goal of designing and implementing controls that will 
enforce the necessary constraints. (kl 1084) 



 Leveson’s brief analysis of the Bhopal disaster in 1984 (kl 384 ff.) emphasizes the 
organizational dysfunctions that led to the accident — and that were completely ig-
nored by the Indian state’s accident investigation of the accident: out-of-service 
gauges, alarm deficiencies, inadequate response to prior safety audits, shortage of 
oxygen masks, failure to inform the police or surrounding community of the acci-
dent, and an environment of cost cutting that impaired maintenance and staffing. 
“When all the factors, including indirect and systemic ones, are considered, it be-
comes clear that the maintenance worker was, in fact, only a minor and somewhat 
irrelevant player in the loss. Instead, degradation in the safety margin occurred 
over time and without any particular single decision to do so but simply as a series 
of decisions that moved the plant slowly toward a situation where any slight error 
would lead to a major accident” (kl 447).



SECTION 5 
 

System Safety Engineering and the Deepwater Hori-
zon 

 

https://undsoc.org/2010/05/10/system-safety-engineering-and-the-deepwater-horizon/ 

The Deepwater Horizon oil rig explosion, fire, and uncontrolled release of oil into 
the Gulf is a disaster of unprecedented magnitude.  This disaster in the Gulf of 
Mexico appears to be more serious in objective terms than the Challenger space 
shuttle disaster in 1986 — in terms both of immediate loss of life and in terms of 
overall harm created. And sadly, it appears likely that the accident will reveal 
equally severe failures of management of enormously hazardous processes, defects 
in the associated safety engineering analysis, and inadequacies of the regulatory 
environment within which the activity took place.  The Challenger disaster funda-
mentally changed the ways that we thought about safety in the aerospace field.  It is 
likely that this disaster too will force radical new thinking and new procedures con-
cerning how to deal with the inherently dangerous processes associated with deep-
ocean drilling.

Nancy Leveson is an important expert in the area of systems safety engineering, 
and her book, Safeware: System Safety and Computers, is a genuinely important con-

https://undsoc.org/2010/05/10/system-safety-engineering-and-the-deepwater-horizon/


tribution.  Leveson led the investigation of the role that software design might have 
played in the Challenger disaster (link).  Here is a short, readable white paper of 
hers on system safety engineering (link) that is highly relevant to the discussions 
that will need to occur about deep-ocean drilling.  The paper does a great job of lay-
ing out how safety has been analyzed in several high-hazard industries, and 
presents a set of basic principles for systems safety design.  She discusses aviation, 
the nuclear industry, military aerospace, and the chemical industry; and she points 
out some important differences across industries when it comes to safety engineer-
ing.  Here is an instructive description of the safety situation in military aerospace 
in the 1950s and 1960s:

Within 18 months after the fleet of 71 Atlas F missiles became operational, four blew 
up in their silos during operational testing. The missiles also had an extremely low 
launch success rate.  An Air Force manual describes several of these accidents:  

An ICBM silo was destroyed because the counterweights, used to balance the silo eleva-
tor on the way up and down in the silo, were designed with consideration only to rais-
ing a fueled missile to the surface for firing. There was no consideration that, when you 
were not firing in anger, you had to bring the fueled missile back down to defuel.  

The first operation with a fueled missile was nearly successful. The drive mechanism 
held it for all but the last five feet when gravity took over and the missile dropped back. 
Very suddenly, the 40-foot diameter silo was altered to about 100-foot diameter.  

During operational tests on another silo, the decision was made to continue a test 
against the safety engineer’s advice when all indications were that, because of high 
oxygen concentrations in the silo, a catastrophe was imminent. The resulting fire de-
stroyed a missile and caused extensive silo damage. In another accident, five people 
were killed when a single-point failure in a hydraulic system caused a 120-ton door to 
fall.  



Launch failures were caused by reversed gyros, reversed electrical plugs, bypass of pro-
cedural steps, and by management decisions to continue, in spite of contrary indica-
tions, because of schedule pressures. (from the Air Force System Safety Handbook for 
Acquisition Managers, Air Force Space Division, January 1984) 

Leveson’s illustrations from the history of these industries are fascinating.  But even 
more valuable are the principles of safety engineering that she recapitulates.  These 
principles seem to have many implications for deep-ocean drilling and associated 
technologies and systems.  Here is her definition of systems safety:

System safety uses systems theory and systems engineering approaches to prevent fore-
seeable accidents and to minimize the result of unforeseen ones.  Losses in general, not 
just human death or injury, are considered. Such losses may include destruction of 
property, loss of mission, and environmental harm. The primary concern of system safe-
ty is the management of hazards: their identification, evaluation, elimination, and con-
trol through analysis, design and management procedures. 

Here are several fundamental principles of designing safe systems that she discuss-
es:

•System safety emphasizes building in safety, not adding it on to a completed de-
sign.

•System safety deals with systems as a whole rather than with subsystems or com-
ponents.

•System safety takes a larger view of hazards than just failures.

•System safety emphasizes analysis rather than past experience and standards.

•System safety emphasizes qualitative rather than quantitative approaches.

•Recognition of tradeoffs and conflicts.

•System safety is more than just system engineering.



And here is an important summary observation about the complexity of safe sys-
tems:

Safety is an emergent property that arises at the system level when components are op-
erating together. The events leading to an accident may be a complex combination of 
equipment failure, faulty maintenance, instrumentation and control problems, human 
actions, and design errors. Reliability analysis considers only the possibility of acci-
dents related to failures; it does not investigate potential damage that could result from 
successful operation of the individual components. 

How do these principles apply to the engineering problem of deep-ocean drilling?  
Perhaps the most important implications are these: a safe system needs to be based 
on careful and comprehensive analysis of the hazards that are inherently involved 
in the process; it needs to be designed with an eye to handling those hazards safely; 
and it can’t be done in a piecemeal, “fly-test-fly” fashion.

It would appear that deep-ocean drilling is characterized by too little analysis and 
too much confidence in the ability of engineers to “correct” inadvertent outcomes 
(“fly-fix-fly”).  The accident that occurred in the Gulf last month can be analyzed 
into several parts. First is the explosion and fire that destroyed the drilling rig and 
led to the tragic loss of life of 11 rig workers. And the second is the uncalculated 
harms caused by the uncontrolled venting of perhaps a hundred thousand barrels 
of crude oil to date into the Gulf of Mexico, now threatening the coasts and ecolo-
gies of several states.  Shockingly, there is now no high-reliability method for cap-
ping the well at a depth of over 5,000 feet; so the harm can continue to worsen for a 
very extended period of time.

The safety systems on the platform itself will need to be examined in detail. But the 
bottom line will probably look something like this: the platform is a complex sys-
tem vulnerable to explosion and fire, and there was always a calculable (though 
presumably small) probability of catastrophic fire and loss of the ship. This is pretty 
analogous to the problem of safety in aircraft and other complex electro-mechanical 



systems. The loss of life in the incident is terrible but confined.  Planes crash and 
ships sink.

What elevates this accident to a globally important catastrophe is what happened 
next: destruction of the pipeline leading from the wellhead 5,000 feet below sea lev-
el to containers on the surface; and the failure of the shutoff valve system on the 
ocean floor. These two failures have resulted in unconstrained release of a massive 
and uncontrollable flow of crude oil into the Gulf and the likelihood of environ-
mental harms that are likely to be greater than the Exxon Valdez.

Oil wells fail on the surface, and they are difficult to control. But there is a well-de-
veloped technology that teams of oil fire specialists like Red Adair employ to cap 
the flow and end the damage. We don’t have anything like this for wells drilled un-
der water at the depth of this incident; this accident is less accessible than objects in 
space for corrective intervention. So surface well failures conform to a sort of ep-
silon-delta relationship: an epsilon accident leads to a limited delta harm. This 
deep-ocean well failure in the Gulf is catastrophically different: the relatively small 
incident on the surface is resulting in an unbounded and spiraling harm.

So was this a foreseeable hazard? Of course it was. There was always a finite proba-
bility of total loss of the platform, leading to destruction of the pipeline. There was 
also a finite probability of failure of the massive sea-floor emergency shutoff valve. 
And, critically, it was certainly known that there is no high-reliability fix in the 
event of failure of the shutoff valve. The effort to use the dome currently being tried 
by BP is untested and unproven at this great depth. The alternative of drilling a 
second well to relieve pressure may work; but it will take weeks or months. So es-
sentially, when we reach the end of this failure pathway, we arrive at this conclu-
sion: catastrophic, unbounded failure. If you reach this point in the fault tree, there 
is almost nothing to be done. And this is a totally irrational outcome to tolerate; 
how could any engineer or regulatory agency have accepted the circumstances of 
this activity, given that one possible failure pathway would lead predictably to un-
bounded harms?



There is one line of thought that might have led to the conclusion that deep ocean 
drilling is acceptably safe: engineers and policy makers might have optimistically 
overestimated the reliability of the critical components. If we estimate that the 
probability of failure of the platform is 1/1000, failure of the pipeline is 1/100, and 
failure of the emergency shutoff valve is 1/10,000 — then one might say that the 
probability of the nightmare scenario is vanishingly small: one in a billion. Perhaps 
one might reason that we can disregard scenarios with this level of likelihood. Rea-
soning very much like this was involved in the original safety designs of the shuttle 
(Safeware: System Safety and Computers). But several things are now clear: this disas-
ter was not virtually impossible. In fact, it actually occurred. And second, it seems 
likely enough that the estimates of component failure are badly understated.

What does this imply about deep ocean drilling? It seems inescapable that the cur-
rent state of technology does not permit us to take the risk of this kind of total sys-
tems failure. Until there is a reliable and reasonably quick technology for capping a 
deep-ocean well, the small probability of this kind of failure makes the use of the 
technology entirely unjustifiable. It makes no sense at all to play Russian roulette 
when the cost of failure is massive and unconstrained ecological damage.

There is another aspect of this disaster that needs to be called out, and that is the is-
sue of regulation. Just as the nuclear industry requires close, rigorous regulation 
and inspection, so deep-ocean drilling must be rigorously regulated. The stakes are 
too high to allow the oil industry to regulate itself. And unfortunately there are 
clear indications of weak regulation in this industry (link).

(Here are links to a couple of earlier posts on safety and technology failure (link, 
link).)



SECTION 6 
 

Empowering the Safety Officer 

 

https://undsoc.org/2018/04/05/empowering-the-safety-officer/ 

How can industries involving processes that create large risks of harm for individ-
uals or populations be modified so they are more capable of detecting and eliminat-
ing the precursors of harmful accidents? How can nuclear accidents, aviation crash-
es, chemical plant explosions, and medical errors be reduced, given that each of 
these activities involves large bureaucratic organizations conducting complex oper-
ations and with substantial inter-system linkages? How can organizations be re-
formed to enhance safety and to minimize the likelihood of harmful accidents?

One of the lessons learned from the Challenger space shuttle disaster is the impor-
tance of a strongly empowered safety officer in organizations that deal in high-risk 
activities. This means the creation of a position dedicated to ensuring safe opera-
tions that falls outside the normal chain of command. The idea is that the normal 
decision-making hierarchy of a large organization has a built-in tendency to main-
tain production schedules and avoid costly delays. In other words, there is a built-
in incentive to treat safety issues with lower priority than most people would ex-
pect.

https://understandingsocietyglobaledition.files.wordpress.com/2018/04/c18a7-fukuyama2bworkers.jpg


If there had been an empowered safety officer in the launch hierarchy for the Chal-
lenger launch in 1986, there is a good chance this officer would have listened more 
carefully to the Morton-Thiokol engineering team’s concerns about low tempera-
ture damage to O-rings and would have ordered a halt to the launch sequence until 
temperatures in Florida raised to the critical value. The Rogers Commission faulted 
the decision-making process leading to the launch decision in its final report on the 
accident (The Report of the Presidential Commission on the Space Shuttle Challenger Ac-
cident – The Tragedy of Mission 51-L in 1986 – Volume One, Volume Two, Volume Three).

This approach is productive because empowering a safety officer creates a different 
set of interests in the management of a risky process. The safety officer’s interest is 
in safety, whereas other decision makers are concerned about revenues and costs, 
public relations, reputation, and other instrumental goods. So a dedicated safety of-
ficer is empowered to raise safety concerns that other officers might be hesitant to 
raise. Ordinary bureaucratic incentives may lead to underestimating risks or con-
cealing faults; so lowering the accident rate requires giving some individuals the in-
centive and power to act effectively to reduce risks.

Similar findings have emerged in the study of medical and hospital errors. It has 
been recognized that high-risk activities are made less risky by empowering all 
members of the team to call a halt in an activity when they perceive a safety issue. 
When all members of the surgical team are empowered to halt a procedure when 
they note an apparent error, serious operating-room errors are reduced. (Here is a 
report from the American College of Obstetricians and Gynecologists on surgical 
patient safety; link. And here is a 1999 National Academy report on medical error; 
link.)

The effectiveness of a team-based approach to safety depends on one central fact. 
There is a high level of expertise embodied in the staff operating a surgical suite, an 
engineering laboratory, or a drug manufacturing facility. By empowering these in-
dividuals to stop a procedure when they judge there is an unrecognized error in 
play, this greatly extend the amount of embodied knowledge involved in a process. 



The surgeon, the commanding officer, or the lab director is no longer the sole expert 
whose judgments count.

But it also seems clear that these innovations don’t work equally well in all circum-
stances. Take nuclear power plant operations. In Atomic Accidents: A History of Nu-
clear Meltdowns and Disasters: From the Ozark Mountains to Fukushima James Mahaf-
fey documents multiple examples of nuclear accidents that resulted from the efforts 
of mid-level workers to address an emerging problem in an improvised way. In the 
case of nuclear power plant safety, it appears that the best prescription for safety is 
to insist on rigid adherence to pre-established protocols. In this case the function of 
a safety officer is to monitor operations to ensure protocol conformance — not to 
exercise independent judgment about the best way to respond to an unfavorable 
reactor event.

It is in fact an interesting exercise to try to identify the kinds of operations in which 
these innovations are likely to be effective.

Here is a fascinating interview in Slate with Jim Bagian, a former astronaut, one-
time director of the Veteran Administration’s National Center for Patient Safety, and 
distinguished safety expert; link. Bagian emphasizes the importance of taking a sys-
tem-based approach to safety. Rather than focusing on finding blame for specific 
individuals whose actions led to an accident, Bagian emphasizes the importance of 
tracing back to the institutional, organizational, or logistic background of the acci-
dent. What can be changed in the process — of delivering medications to patients, 
of fueling a rocket, or of moving nuclear solutions around in a laboratory — that 
make the likelihood of an accident substantially lower?

The safety principles involved here seem fairly simple: cultivate a culture in which 
errors and near-misses are reported and investigated without blame; empower in-
dividuals within risky processes to halt the process if their expertise and experience 
indicates the possibility of a significant risky error; create individuals within orga-
nizations whose interests are defined in terms of the identification and resolution of 
unsafe practices or conditions; and share information about safety within the indus-
try and with the public.





SECTION 7 
 

Safety Culture or Safety Behavior? 

 

https://undsoc.org/2018/08/19/safety-culture-or-safety-behavior/ 

Andrew Hopkins is a much-published expert on industrial safety who has an im-
portant set of insights into the causes of industrial accidents. Much of his career has 
focused on the oil and gas industry, but he has written on other sectors as well. Par-
ticularly interesting are several books: Failure to Learn: The BP Texas City Refinery 
Disaster; Disastrous Decisions: The Human and Organisational Causes of the Gulf 
of Mexico Blowout; and Lessons from Longford: The ESSO Gas Plant Explosion. He 
also provides a number of interesting working papers here.

One of his interesting working papers is on the topic of safety culture in the drilling 
industry, “Why safety cultures don’t work” (link).

Companies that set out to create a “safety culture” often expend huge amounts of re-
source trying to change the way operatives, foremen and supervisory staff think and 
feel about safety. The results are often disappointing.(1) 

https://undsoc.org/2018/08/19/safety-culture-or-safety-behavior/


Changing the way people think is nigh impossible, but setting up organizational struc-
tures that monitor compliance with procedure, even if that procedure is seen as redun-
dant or unnecessary, is doable. (3) 

Hopkins’ central point is that safety requires change of routine behavior, not in the 
first instance change of culture or thought. This means that management and regu-
latory agencies need to establish safe practices and then enforce compliance 
through internal and external measures. He uses the example of seat belt usage: 
campaigns to encourage the use of seat belts had little effect, but behavior changed 
when fines were imposed on drivers who continued to refrain from seat belt usage.

His central focus here, as in most of his books, is on the processes involved in the 
drilling industry. He makes the point that the incentives that are established in oil 
and gas drilling are almost entirely oriented towards maximizing speed and pro-
duction. Exhortations towards “safe practices” are ineffectual in this context.

Much of his argument here comes down to the contrast between high-likelihood, 
low-harm accidents and low-likelihood, high-harm accidents. The steps required to 
prevent low-likelihood, high-harm accidents are generally not visible in the work-
place, precisely because the sequences that lead to them are highly uncommon. 
Routine safety procedures will not reduce the likelihood of occurrence of the high-
harm accident.

Hopkins offers the example of the air traffic control industry. The ultimate disaster 
in air traffic control is a mid-air collision. Very few such incidents have occurred. 
The incident Hopkins refers to was a mid-air collision over Uberlinger, Germany in 
2002. But procedures in air traffic control give absolute priority to preventing such 
disasters, and the solution is to identify a key precursor event to a mid-air collision 
and ensure that these precursor events are recorded, investigated, and reacted to 
when they occur. The relevant precursor event in air traffic control is a proximity of 
two aircraft at a distance of 1.5 miles or less. The required separation is 2 miles. Air 
traffic control regulations and processes require a full investigation and reaction for 
all incidents of separation that occur with 1.5 miles of separation or less. Air traffic 



control is a high-reliability industry precisely because it gives priority and resources 
to the prevention, not only of the disastrous incidents themselves, but the the pre-
cursors that may lead to them. “This is a clear example of the way a high–reliability 
organization operates. It works out what the most catastrophic event is likely to be, 
regardless of how rare such events are in recent experience, and devises good indi-
cators of how well the prevention of that catastrophe is being managed. It is a way 
of thinking that is highly unusual in the oil and gas industry” (2).

The drilling industry does not commonly follow similar high-level safety manage-
ment. A drilling blowout is the incident of greatest concern in the drilling industry. 
There are, according to Hopkins, several obvious precursor events to a well 
blowout: well kicks and cementing failures. It is Hopkins’ contention that safety in 
the drilling industry would be greatly enhanced (with respect to the catastrophic 
events that are both low-probability and high-harm) if procedures were reoriented 
so that priority attention and tracking were given to these kinds of precursor 
events. By reducing or eliminating the occurrence of the precursor events, major ac-
cidents would be prevented.

Another organizational factor that Hopkins highlights is the role that safety officers 
play within the organization. In high-reliability organizations, safety officers have 
an organizationally privileged role; in low-reliability organizations their voices 
seem to disappear in the competition among many managerial voices with other in-
terests (speed, production, public relations). (This point is explored in an earlier 
post; link.)

Prior to Macondo [the Deepwater Horizon oil spill], BP’s process safety structure was 
decentralized. The safety experts had very little power. They lacked strong reporting 
lines to the centre and answered to commercial managers who tended to put production 
ahead of engineering excellence. After Macondo, BP reversed this. Now, what I call the 
“voices of safety” are powerful and heard loud and clear in the boardroom. (3) 

Ominously, Hopkins makes a prescient point about the crucial role played by regu-
latory agencies in enhancing safety in high-risk industries.



Many regulatory regimes, however, particularly that of the US, are not functioning 
as they ought to. Regulators need to be highly skilled and resourced and must be 
able to match the best minds in industry in order to have competent discussions 
about the risk-management strategies of the corporations. In the US they’re not do-
ing that yet. The best practice recognized worldwide is the safety case regime, in 
use in UK and Norway. (4)

Given the militantly anti-regulatory stance of the current US federal administration 
and the aggressive lack of attention its administrators pay to scientific and technical 
expertise, this is a very sobering source of worry about the future of industrial, 
chemical, and nuclear safety in the US.



SECTION 8 
 

What the Boss Wants To Hear 

 

https://undsoc.org/2018/05/07/what-the-boss-wants-to-hear/ 

According to David Halberstam in his outstanding history of the war in Vietnam, 
The Best and the Brightest, a prime cause of disastrous decision-making by Presidents 
Kennedy and Johnson was an institutional imperative in the Defense Department to 
come up with a set of facts that conformed to what the President wanted to hear. 
Robert McNamara and McGeorge Bundy were among the highest-level miscreants 
in Halberstam’s account; they were determined to craft an assessment of the situa-
tion on the ground in Vietnam that conformed best with their strategic advice to the 
President.

Ironically, a very similar dynamic led to one of modern China’s greatest disasters, 
the Great Leap Forward famine in 1959. The Great Helmsman was certain that col-
lective agriculture would be vastly more productive than private agriculture; and 
following the collectivization of agriculture, party officials in many provinces oblig-
ed this assumption by reporting inflated grain statistics throughout 1958 and 1959. 
The result was a famine that led to at least twenty million excess deaths during a 
two-year period as the central state shifted resources away from agriculture (Frank 

https://undsoc.org/2018/05/07/what-the-boss-wants-to-hear/


Dikötter, Mao’s Great Famine: The History of China’s Most Devastating Catastrophe, 
1958-62).

More mundane examples are available as well. When information about possible 
sexual harassment in a given department is suppressed because “it won’t look good 
for the organization” and “the boss will be unhappy”, the organization is on a colli-
sion course with serious problems. When concerns about product safety or reliabili-
ty are suppressed within the organization for similar reasons, the results can be 
equally damaging, to consumers and to the corporation itself. General Motors, 
Volkswagen, and Michigan State University all seem to have suffered from these 
deficiencies of organizational behavior. This is a serious cause of organizational 
mistakes and failures. It is impossible to make wise decisions — individual or col-
lective — without accurate and truthful information from the field. And yet the 
knowledge of higher-level executives depends upon the truthful and full reporting 
of subordinates, who sometimes have career incentives that work against honesty.

So how can this unhappy situation be avoided? Part of the answer has to do with 
the behavior of the leaders themselves. It is important for leaders to explicitly and 
implicitly invite the truth — whether it is good news or bad news. Subordinates 
must be encouraged to be forthcoming and truthful; and bearers of bad news must 
not be subject to retaliation. Boards of directors, both private and public, need to 
make clear their own expectations on this score as well: that they expect leading ex-
ecutives to invite and welcome truthful reporting, and that they expect individuals 
throughout the organization to provide truthful reporting. A culture of honesty and 
transparency is a powerful antidote to the disease of fabrications to please the boss.

Anonymous hotlines and formal protection of whistle-blowers are other institu-
tional arrangements that lead to greater honesty and transparency within an orga-
nization. These avenues have the advantage of being largely outside the control of 
the upper executives, and therefore can serve as a somewhat independent check on 
dishonest reporting.

A reliable practice of accountability is also a deterrent to dishonest or partial report-
ing within an organization. The truth eventually comes out — whether about sexual 



harassment, about hidden defects in a product, or about workplace safety failures. 
When boards of directors and organizational policies make it clear that there will be 
negative consequences for dishonest behavior, this gives an ongoing incentive of 
prudence for individuals to honor their duties of honesty within the organization.

This topic falls within the broader question of how individual behavior throughout 
an organization has the potential for giving rise to important failures that harm the 
public and harm the organization itself. 



 

CHAPTER 4 
 

Kinds of Disaster 



SECTION 1 
 

Ethical Disasters 

 

https://undsoc.org/2019/04/01/ethical-disasters/ 

Many examples of technical disasters have been provided in Understanding Soci-
ety, along with efforts to understand the systemic dysfunctions that contributed to 
their occurrence. Frequently those dysfunctions fall within the business organiza-
tions that manage large, complex technology systems, and often enough those dys-
functions derive from the imperatives of profit-maximization and cost avoidance. 
Andrew Hopkins’ account of the business decisions contributing to the explosion of 
the ESSO gas plant in Longford, Australia illustrates this dynamic in Lessons from 
Longford: The ESSO Gas Plant Explosion. The withdrawal of engineering experts 
from the plant to a remote corporate headquarters was a cost-saving move that, ac-
cording to Hopkins, contributed to the eventual disaster.

A topic we have not addressed in detail is the occurrence of ethical disasters — ter-
rible outcomes that are the result of deliberate choices by decision-makers within an 
organization that are, upon inspection, clearly and profoundly unethical and im-
moral. The collapse of Enron is probably one such disaster; the Bernie Madoff scan-
dal is another. But it seems increasingly likely that Purdue Pharma and the Sackler 

https://undsoc.org/2019/04/01/ethical-disasters/


family’s business leadership of the corporation represent another major example. 
Recent reporting by ProPublica, the Atlantic, and the New York Times relies on 
documents collected in the course of litigation against Purdue Pharma and mem-
bers of the Sackler family in Massachusetts and New York. (Here are the unredacted 
court documents on which much of this reporting depends; link.) These documents 
make it hard to avoid the ethical conclusion that the Sackler family actively partici-
pated in business strategies for their company Purdue Pharma that treated the 
OxyContin addiction epidemic as an expanding business opportunity. And this 
seems to be a huge ethical breach.

This set of issues is currently unresolved by the courts, so it rests with the legal sys-
tem to resolve the facts and the issues of legal culpability. But as citizens we all have 
the ability to read the documents and make our own decisions about the ethical sta-
tus of decisions and strategies made by the family and the corporation over the 
course of this disaster. The point here is simply to ask these key questions: how 
should we think about the ethical status of decisions and strategies of owners and 
managers that lead to terrible harms, and harms that could reasonably have been 
anticipated? How should a company or a set of owners respond to a catastrophe in 
which several hundred thousand people have died, and which was facilitated in 
part by deliberate marketing efforts by the company and the owners? How should 
the company have adjusted its business when it became apparent that its product 
was creating addiction and widespread death?

First, here are a few details from the current reporting about the case. Here are a 
few paragraphs from the ProPublica story (January 30, 2019):

Not content with billions of dollars in profits from the potent painkiller OxyContin, its 
maker explored expanding into an “attractive market” fueled by the drug’s popularity 
— treatment of opioid addiction, according to previously secret passages in a court doc-
ument filed by the state of Massachusetts. 

In internal correspondence beginning in 2014, Purdue Pharma executives discussed 
how the sale of opioids and the treatment of opioid addiction are “naturally linked” 



and that the company should expand across “the pain and addiction spectrum,” accord-
ing to redacted sections of the lawsuit by the Massachusetts attorney general. A mem-
ber of the billionaire Sackler family, which founded and controls the privately held 
company, joined in those discussions and urged staff in an email to give “immediate at-
tention” to this business opportunity, the complaint alleges. (ProPublica 1/30/2019; 
link) 

The NYT story reproduces a diagram included in the New York court filings that il-
lustrates the company’s business strategy of “Project Tango” — the idea that the 
company could make money both from sales of its pain medication and from sales 
of treatments for the addiction it caused.

Further, according to the reporting provided by the NYT and ProPublica, members 
of the Sackler family used their positions on the Purdue Pharma board to press for 
more aggressive business exploitation of the opportunities described here:

In 2009, two years after the federal guilty plea, Mortimer D.A. Sackler, a board mem-
ber, demanded to know why the company wasn’t selling more opioids, email traffic cit-
ed by Massachusetts prosecutors showed. In 2011, as states looked for ways to curb 



opioid prescriptions, family members peppered the sales staff with questions about how 
to expand the market for the drugs…. The family’s statement said they were just act-
ing as responsible board members, raising questions about “business issues that were 
highly relevant to doctors and patients. (NYT 4/1/2019; link) 

From the 1/30/2019 ProPublica story, and based on more court documents:

Citing extensive emails and internal company documents, the redacted sections allege 
that Purdue and the Sackler family went to extreme lengths to boost OxyContin sales 
and burnish the drug’s reputation in the face of increased regulation and growing pub-
lic awareness of its addictive nature. Concerns about doctors improperly prescribing the 
drug, and patients becoming addicted, were swept aside in an aggressive effort to drive 
OxyContin sales ever higher, the complaint alleges. (link) 

And ProPublica underlines the fact that prosecutors believe that family members 
have personal responsibility for the management of the corporation:

The redacted paragraphs leave little doubt about the dominant role of the Sackler fami-
ly in Purdue’s management. The five Purdue directors who are not Sacklers always vot-
ed with the family, according to the complaint. The family-controlled board approves 
everything from the number of sales staff to be hired to details of their bonus incentives, 
which have been tied to sales volume, the complaint says. In May 2017, when longtime 
employee Craig Landau was seeking to become Purdue’s chief executive, he wrote that 
the board acted as “de-facto CEO.” He was named CEO a few weeks later. (link) 

The courts will resolve the question of legal culpability. The question here is one of 
the ethical standards that should govern the actions and strategies of owners and 
managers. Here are several simple ethical observations that seem relevant to this 
case.



First, it is obvious that pain medication is a good thing when used appropriately 
under the supervision of expert and well-informed physicians. Pain management 
enhances quality of life for people experiencing pain.

Second, addiction is plainly a bad thing, and it is worse when it leads to predictable 
death or disability for its victims. A company has a duty of concern for the quality 
of life of human beings affected by its product, and this extends to a duty to take all 
possible precautions to minimize the likelihood that human beings will be harmed 
by the product.

Third, given that the risks of addiction that were known about this product, the 
company has a moral obligation to treat its relations with physicians and other 
health providers as occasions of accurate and truthful education about the product, 
not opportunities for persuasion, inducement, and marketing. Rather than a sales 
force of representatives whose incomes are determined by the quantity of the prod-
uct they sell, the company has a moral obligation to train and incentivize its repre-
sentatives to function as honest educators providing full information about the 
risks as well as the benefits of the product. And, of course, it has an obligation not 
to immerse itself in the dynamics of “conflict of interest” discussed elsewhere (link) 
— this means there should be no incentives provided to the physicians who agree 
to prescribe the product.

Fourth, it might be argued that the profits generated by the business of a given 
pharmaceutical product should be used proportionally to ameliorate the unavoid-
able harms it creates. Rather than making billions in profits from the sale of the 
product, and then additional hundreds of millions on products that offset the addic-
tions and illness created by dissemination of the product (this was the plan ad-
vanced as “Project Tango”), the company and its owners should hold themselves 
accountable for the harms created by their product. (That is, the social and human 
costs of addiction should not be treated as “externalities” or even additional sources 
of profit for the company.)

Finally, there is an important question at a more individual scale. How should we 
think about super-rich owners of a company who seem to lose sight entirely of the 



human tragedies created by their company’s product and simply demand more 
profits, more timely distribution of the profits, and more control of the management 
decisions of the company? These are individual human beings, and surely they 
have a responsibility to think rigorously about their own moral responsibilities. The 
documents released in these court proceedings seem to display an amazing blind-
ness to moral responsibility on the part of some of these owners.

(There are other important cases illustrating the clash between moral responsibility, 
corporate profits, and corporate decision-making, having to do with the likelihood 
of collaboration between American companies, their German and Polish sub-
sidiaries, and the Nazi regime during World War II. Edwin Black argues in IBM and 
the Holocaust: The Strategic Alliance Between Nazi Germany and America’s Most Power-
ful Corporation-Expanded Edition that the US-based computer company provided 
important support for Germany’s extermination strategy. Here is a 2002 piece from 
the Guardian on the update of Black’s book providing more documentary evidence 
for this claim; link. And here is a piece from the Washington Post on American car 
companies in Nazi Germany; link. )

(Stephen Arbogast’s Resisting Corporate Corruption: Cases in Practical Ethics From En-
ron Through The Financial Crisis is an interesting source on corporate ethics,)



SECTION 2 
 

Patient Safety 

 

https://undsoc.org/2018/09/15/patient-safety/ 

An issue which is of concern to anyone who receives treatment in a hospital is the 
topic of patient safety. How likely is it that there will be a serious mistake in treat-
ment — wrong-site surgery, incorrect medication or radiation dose, exposure to a 
hospital-acquired infection? The current evidence is alarming. (Martin Makary et al 
estimate that over 250,000 deaths per year result from medical mistakes — making 
medical error now the third leading cause of mortality in the United States (link).) 
And when these events occur, where should we look for assigning responsibility — 
at the individual providers, at the systems that have been implemented for patient 
care, at the regulatory agencies responsible for overseeing patient safety?

Medical accidents commonly demonstrate a complex interaction of factors, from the 
individual provider to the technologies in use to failures of regulation and over-
sight. We can look at a hospital as a place where caring professionals do their best 
to improve the health of their patients while scrupulously avoiding errors. Or we 
can look at it as an intricate system involving the recording and dissemination of in-
formation about patients; the administration of procedures to patients (surgery, 
medication, radiation therapy). In this sense a hospital is similar to a factory with 

https://undsoc.org/2018/09/15/patient-safety/


multiple intersecting locations of activity. Finally, we can look at it as an organiza-
tion — a system of division of labor, cooperation, and supervision by large numbers 
of staff whose joint efforts lead to health and accidents alike. Obviously each of 
these perspectives is partially correct. Doctors, nurses, and technicians are carefully 
and extensively trained to diagnose and treat their patients. The technology of the 
hospital — the digital patient record system, the devices that administer drugs, the 
surgical robots — can be designed better or worse from a safety point of view. And 
the social organization of the hospital can be effective and safe, or it can be dysfunc-
tional and unsafe. So all three aspects are relevant both to safe operations and the 
possibility of chronic lack of safety.

So how should we analyze the phenomenon of patient safety? What factors can be 
identified that distinguish high safety hospitals from low safety? What lessons can 
be learned from the study of accidents and mistakes that cumulatively lead to a 
hospitals patient safety record?

The view that primarily emphasizes expertise and training of individual practition-
ers is very common in the healthcare industry, and yet this approach is not particu-
larly useful as a basis for improving the safety of healthcare systems. Skill and ex-
pertise are necessary conditions for effective medical treatment; but the other two 
zones of accident space are probably more important for reducing accidents — the 
design of treatment systems and the organizational features that coordinate the ac-
tivities of the various individuals within the system.

Dr. James Bagian is a strong advocate for the perspective of treating healthcare in-
stitutions as systems. Bagian considers both technical systems characteristics of 
processes and the organizational forms through which these processes are carried 
out and monitored. And he is very skilled at teasing out some of the ways in which 
features of both system and organization lead to avoidable accidents and failures. I 
recall his description of a safety walkthrough he had done in a major hospital. He 
said that during the tour he noticed a number of nurses’ stations which were cov-
ered with yellow sticky notes. He observed that this is both a symptom and a cause 
of an accident-prone organization. It means that individual caregivers were obligat-



ed to remind themselves of tasks and exceptions that needed to be observed. Far 
better was to have a set of systems and protocols that made sticky notes unneces-
sary. Here is the abstract from a short summary article by Bagian on the current 
state of patient safety:

Abstract

The traditional approach to patient safety in health care has ranged from reticence to 
outward denial of serious flaws. This undermines the otherwise remarkable advances in 
technology and information that have characterized the specialty of medical practice. 
In addition, lessons learned in industries outside health care, such as in aviation, pro-
vide opportunities for improvements that successfully reduce mishaps and errors while 
maintaining a standard of excellence. This is precisely the call in medicine prompted by 
the 1999 Institute of Medicine report “To Err Is Human: Building a Safer Health Sys-
tem.” However, to effect these changes, key components of a successful safety system 
must include: (1) communication, (2) a shift from a posture of reliance on human in-
fallibility (hence “shame and blame”) to checklists that recognize the contribution of 
the system and account for human limitations, and (3) a cultivation of non-punitive 
open and/or de-identified/anonymous reporting of safety concerns, including close calls, 
in addition to adverse events. 

(Here is the Institute of Medicine study to which Bagian refers; link.)

Nancy Leveson is an aeronautical and software engineer who has spent most of her 
career devoted to designing safe systems. Her book Engineering a Safer World: Sys-
tems Thinking Applied to Safety is a recent presentation of her theories of systems 
safety. She applies these approaches to problems of patient safety with several co-
authors in “A Systems Approach to Analyzing and Preventing Hospital Adverse 
Events” (link). Here is the abstract and summary of findings for that article:

Objective:



This study aimed to demonstrate the use of a systems theory-based accident analysis tech-
nique in health care applications as a more powerful alternative to the chain-of-event acci-
dent models currently underpinning root cause analysis methods.

Method:

A new accident analysis technique, CAST [Causal Analysis based on Systems Theory], is 
described and illustrated on a set of adverse cardiovascular surgery events at a large medical 
center. The lessons that can be learned from the analysis are compared with those that can be 
derived from the typical root cause analysis techniques used today.

Results:

The analysis of the 30 cardiovascular surgery adverse events using CAST revealed the rea-
sons behind unsafe individual behavior, which were related to the design of the system in-
volved and not negligence or incompetence on the part of individuals. With the use of the 
system-theoretic analysis results, recommendations can be generated to change the context 
in which decisions are made and thus improve decision making and reduce the risk of an ac-
cident.

Conclusions:

The use of a systems-theoretic accident analysis technique can assist in identifying causal 
factors at all levels of the system without simply assigning blame to either the frontline clin-
icians or technicians involved. Identification of these causal factors in accidents will help 
health care systems learn from mistakes and design system-level changes to prevent them in 
the future.

Crucial in this article is this research group’s effort to identify causes “at all levels of 
the system without simply assigning blame to either the frontline clinicians or tech-
nicians involved”. The key result is this: “The analysis of the 30 cardiovascular 
surgery adverse events using CAST revealed the reasons behind unsafe individual 
behavior, which were related to the design of the system involved and not negli-
gence or incompetence on the part of individuals.”



Bagian, Leveson, and others make a crucial point: in order to substantially increase 
the performance of hospitals and the healthcare system more generally when it 
comes to patient safety, it will be necessary to extend the focus of safety analysis 
from individual incidents and agents to the systems and organizations through 
which these accidents were possible. In other words, attention to systems and orga-
nizations is crucial if we are to significantly reduce the frequency of medical and 
hospital mistakes.

(The Makary et al estimate of 250,000 deaths caused by medical error has been 
questioned on methodological grounds. See Aaron Carroll’s thoughtful rebuttal 
(NYT 8/15/16; link).)



SECTION 3 
 

Patient Safety in Canada and France 

 

https://undsoc.org/2009/08/22/patient-safety-canada-and-france/ 

Patient safety is a key issue in managing and assessing a regional or national health 
system. There are very sizable variations in patient safety statistics across hospitals, 
with significantly higher rates of infection and mortality in some institutions than 
others. Why is this? And what can be done in order to improve the safety perfor-
mance of low-safety institutions, and to improve the overall safety performance of 
the hospital environment nationally?

Previous posts have made the point that safety is the net effect of a complex system 
within a hospital or chemical plant, including institutions, rules, practices, training, 
supervision, and day-to-day behavior by staff and supervisors (post, post). And ex-
perts on hospital safety agree that improvements in safety require careful analysis 
of patient processes in order to redesign processes so as to make infections, falls, 
improper medications, and unnecessary mortality less likely. Institutional design 
and workplace culture have to change if safety performance is to improve consis-
tently and sustainably. (Here is a posting providing a bit more discussion of the in-
stitutions of a hospital; post.)

https://undsoc.org/2009/08/22/patient-safety-canada-and-france/


But here is an important question: what are the features of the social and legal envi-
ronment that will make it most likely that hospital administrators will commit 
themselves to a thorough-going culture and management of safety? What incen-
tives or constraints need to exist to offset the impulses of cost-cutting and status 
quo management that threaten to undermine patient safety? What will drive the in-
stitutional change in a health system that improving patient safety requires?

Several measures seem clear. One is state regulation of hospitals. This exists in 
every state; but the effectiveness of regulatory regimes varies widely across context. 
So understanding the dynamics of regulation and enforcement is a crucial step to 
improving hospital quality and patient safety. The oversight of rigorous hospital ac-
creditation agencies is another important factor for improvement. For example, the 
Joint Commission accredits thousands of hospitals in the United States (web page) 
through dozens of accreditation and certification programs. Patient safety is the 
highest priority underlying Joint Commission standards of accreditation. So regula-
tion and the formulation of standards are part of the answer. But a particularly im-
portant policy tool for improving safety performance is the mandatory collection 
and publication of safety statistics, so that potential patients can decide between 
hospitals on the basis of their safety performance. Publicity and transparency are 
crucial parts of good management behavior; and secrecy is a refuge of poor perfor-
mance in areas of public concern such as safety, corruption, or rule-setting. (See an 
earlier post on the relationship between publicity and corruption.)

But here we have a little bit of a conundrum: achieving mandatory publication of 
safety statistics is politically difficult, because hospitals have a business interest in 
keeping these data private. So there was a lot of resistance to mandatory reporting 
of basic patient safety data in the US over the past twenty years. Fortunately, the 
public interest in having these data readily available has largely prevailed, and 
hospitals are now required to publish a broader and broader range of data on pa-
tient safety, including hospital-induced infection rates, ventilator-induced pneumo-
nias, patient falls, and mortality rates. Here is a useful tool from USA Today that 
lets the public and the patient gather information about his/her hospital options 
and how these compare with other hospitals regionally and nationally. This is an ef-



fective accountability mechanism that inevitably drives hospitals towards better 
performance.

Canada has been very active in this area. Here is a website published by the Ontario 
Ministry of Health and Long-Term Care. The province requires hospitals to report a 
number of factors that are good indicators of patient safety: several kinds of hospi-
tal-born infections; central-line primary bloodstream infection and ventilator-asso-
ciated pneumonia; surgical-site infection prevention activity; and hospital-stan-
dardized mortality ratio. The user can explore the site and find that there are in fact 
wide variations across hospitals in the province. This is likely to change patient 
choice; but it also serves as an instant guide for regulatory agencies and local hospi-
tal administrators as they attempt to focus attention on poor management practices 
and institutional arrangements. (It would be helpful for the purpose of comparison 
if the data could be easily downloaded into a spreadsheet.)

On first principles, it seems likely that any country that has a hospital system in 
which the safety performance of each hospital is kept secret will also show a wide 
distribution of patient safety outcomes across institutions, and will have an overall 
safety record that is much lower than it could be. This is because secrecy gives hos-
pital administrators the ability to conceal the risks their institutions impose on pa-
tients through bad practices. So publicity and regular publication of patient safety 
information seems to be a necessary precondition to maintaining a high-safety hos-
pital system.

But here is the crucial point: many countries continue to permit secrecy when it 
comes to hospital safety. In particular, this seems to be true in France. It seems that 
the French medical and hospital system continues to display a very high degree of 
secrecy and opacity when it comes to patient safety. In fact, anecdotal information 
about French hospitals suggests a wide range of levels of hospital-born infections in 
different hospitals. Hospital-born infections (infections nosocomiales) are an impor-
tant and rising cause of patient illness and morbidity. And there are well-known 
practices and technologies that substantially reduce the incidence of these infec-
tions. But the implementation of these practices requires strong commitment and 



dedication at the unit level; and this degree of commitment is unlikely to occur in 
an environment of secrecy.

In fact, I have not been able to discover any of the tools that are now available for 
measuring patient safety in hospitals in North America in application to hospitals 
in France. But without this regular reporting, there is no mechanism through which 
institutions with bad safety performance can be “ratcheted” up into better practices 
and better safety outcomes. The impression that is given in the French medical sys-
tem is that the doctors and the medical authorities are sacrosanct; patients are not 
expected to question their judgment, and the state appears not to require institu-
tions to report and publish fundamental safety information. Patients have very little 
power and the media so far seem to have paid little attention to the issues of patient 
safety in French hospitals. This 2007 article in LePoint seems to be a first for France 
in that it provides quantitative rankings of a large number of hospitals in their 
treatment of a number of diseases. But it does not provide the kinds of safety in-
formation — infections, falls, pneumonias — that are core measures of patient safe-
ty.

There is a French state agency, OFFICE NATIONAL D’INDEMNISATION DES 
ACCIDENTS MÉDICAUX (ONIAM), that provides compensation to patients who 
can demonstrate that their injuries are the result of hospital-induced causes, includ-
ing especially hospital-associated infections. But it appears that this agency is re-
stricted to after-the-fact recognition of hospital errors rather than pro-active pro-
grams designed to reduce hospital errors. And here is a French government web 
site devoted to the issue of hospital infections. It announces a multi-pronged strate-
gy for controlling the problem of infections nosocomiales, including the establish-
ment of a national program of surveillance of the rates of these infections. So far, 
however, I have not been able to locate web resources that would provide hospital-
level data about infection rates.

So I am offering a hypothesis that I would be very happy to find to be refuted: that 
the French medical establishment continues to be bureaucratically administered 
with very little public exposure of actual performance when it comes to patient 



safety. And without this system of publicity, it seems very likely that there are wide 
and tragic variations across French hospitals with regard to patient safety.

Are there French medical sociologists and public health researchers who are work-
ing on the issue of patient safety in French hospitals? Can good contemporary 
French sociologists like Céline Béraud, Baptiste Coulmont, and Philippe Masson of-
fer some guidance on this topic (post)? If readers are aware of databases and patient 
safety research programs in France that are relevant to these topics, I would be very 
happy to hear about them.

Update: Baptiste Coulmont (blog) passes on this link to Réseau d’alerte d’investiga-
tions et de surveillance des infections nosocomia (RAISIN) within the Institut de 
veille sanitaire. The site provides research reports and regional assessments of 
nosocomia incidence. It does not appear to provide data at the level of the specific 
hospitals and medical centers. Baptiste refers also to work by Jean Peneff, a French 
medical sociologist and author of La France malade de ses médecins. Here is a link 
to a subsequent research report by Peneff. Thanks, Baptiste.



SECTION 4 
 

Technology Lock-in Accidents 

 

https://undsoc.org/2018/03/13/technology-lock-in-accidents/ 

Organizational and regulatory features are sometimes part of the causal back-
ground of important technology failures. This is particularly true in the history of 
nuclear power generation. The promise of peaceful uses of atomic energy was 
enormously attractive at the end of World War II. In abstract terms the possibility of 
generating useable power from atomic reactions was quite simple. What was need-
ed was a controllable fission reaction in which the heat produced by fission could 
be captured to run a steam-powered electrical generator.

The technical challenges presented by harnessing nuclear fission in a power plant 
were large. Fissionable material needed to be produced as useable fuel sources. A 
control system needed to be designed to maintain the level of fission at a desired 
level. And, most critically, a system for removing heat from the fissioning fuel 
needed to be designed so that the reactor core would not overheat and melt down, 
releasing energy and radioactive materials into the environment.

https://undsoc.org/2018/03/13/technology-lock-in-accidents/


Early reactor designs took different approaches to the heat-removal problem. Liq-
uid metal reactors used a metal like sodium as the fluid that would run through the 
core removing heat to a heat sink for dispersal; and water reactors used pressurized 
water to serve that function. The sodium breeder reactor design appeared to be a 
viable approach, but incidents like the Fermi 1 disaster near Detroit cast doubt on 
the wisdom of using this approach. The reactor design that emerged as the domi-
nant choice in civilian power production was the light water reactor. But light water 
reactors presented their own technological challenges, including most especially the 
risk of a massive steam explosion in the event of a power interruption to the cooling 
plant. In order to obviate this risk reactor designs involved multiple levels of re-
dundancy to ensure that no such power interruption would occur. And much of the 
cost of construction of a modern light water power plant is dedicated to these sys-
tems — containment vessels, redundant power supplies, etc. In spite of these de-
sign efforts, however, light water reactors at Three Mile Island and Fukushima did 
in fact melt down under unusual circumstances — with particularly devastating re-
sults in Fukushima. The nuclear power industry in the United States essentially 
died as a result of public fears of the possibility of meltdown of nuclear reactors 
near populated areas — fears that were validated by several large nuclear disasters.

What is interesting about this story is that there was an alternative reactor design 
that was developed by US nuclear scientists and engineers in the 1950s that in-
volved a significantly different solution to the problem of harnessing the heat of a 
nuclear reaction and that posed a dramatically lower level of risk of meltdown and 
radioactive release. This is the molten salt reactor, first developed at the Oak Ridge 
National Laboratory facility in the 1950s. This was developed as part of the loopy 
idea of creating an atomic-powered aircraft that could remain aloft for months. This 
reactor design operates at atmospheric pressure, and the technological challenges of 
maintaining a molten salt cooling system are readily solved. The fact that there is no 
water involved in the cooling system means that the greatest danger in a nuclear 
power plant, a violent steam explosion, is eliminated entirely. Molten salt will not 
turn to steam, and the risk of a steam-based explosion is removed completely. Chi-
nese nuclear energy researchers are currently developing a next generation of 



molten salt reactors, and there is a likelihood that they will be successful in design-
ing a reactor system that is both more efficient in terms of cost and dramatically 
safer in terms of low-probability, high-cost accidents (link). This technology also has 
the advantage of making much more efficient use of the nuclear fuel, leaving a 
dramatically smaller amount of radioactive waste to dispose of.

So why did the US nuclear industry abandon the molten-salt reactor design? This 
seems to be a situation of lock-in by an industry and a regulatory system. Once the 
industry settled on the light water reactor design, it was implemented by the Nu-
clear Regulatory Commission in terms of the regulations and licensing require-
ments for new nuclear reactors. It was subsequently extremely difficult for a utility 
company or a private energy corporation to invest in the research and development 
and construction costs that would be associated with a radical change of design. 
There is currently an effort by an American company to develop a new-generation 
molten salt reactor, and the process is inhibited by the knowledge that it will take a 
minimum of ten years to gain certification and licensing for a possible commercial 
plant to be based on the new design (link).

This story illustrates the possibility that a process of technology development may 
get locked into a particular approach that embodies substantial public risk, and it 
may be all but impossible to subsequently adopt a different approach. In another 
context Thomas Hughes refers to this as technological momentum, and it is clear 
that there are commercial, institutional, and regulatory reasons for this “stickiness” 
of a major technology once it is designed and adopted. In the case of nuclear power 
the inertia associated with light water reactors is particularly unfortunate, given 
that it blocked other solutions that were both safer and more economical.

(Here is a valuable review of safety issues in the nuclear power industry; link.)



SECTION 5 
 

Nuclear Accidents 

 

diagrams: Chernobyl reactor before and after 

https://undsoc.org/2018/02/24/nuclear-accidents/ 

Nuclear fission is one of the world-changing discoveries of the mid-twentieth cen-
tury. The atomic bomb projects of the United States led to the atomic bombing of 
Japan in August 1945, and the hope for limitless electricity brought about the prolif-
eration of a variety of nuclear reactors around the world in the decades following 
World War II. And, of course, nuclear weapons proliferated to other countries be-
yond the original circle of atomic powers.

Given the enormous energies associated with fission and the dangerous and toxic 
properties of radioactive components of fission processes, the possibility of a nu-
clear accident is a particularly frightening one for the modern public. The world has 
seen the results of several massive nuclear accidents — Chernobyl and Fukushima 
in particular — and the devastating results they have had on human populations 
and the social and economic wellbeing of the regions in which they occurred.

Safety is therefore a paramount priority in the nuclear industry, both in research 
labs and military and civilian applications. So what is the situation of safety in the 
nuclear sector? Jim Mahaffey’s Atomic Accidents: A History of Nuclear Meltdowns and 
Disasters: From the Ozark Mountains to Fukushima is a detailed and carefully re-
searched attempt to answer this question. And the information he provides is not 
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reassuring. Beyond the celebrated and well-known disasters at nuclear power 
plants (Three Mile Island, Chernobyl, Fukushima), Mahaffey refers to hundreds of 
accidents involving reactors, research laboratories, weapons plants, and deployed 
nuclear weapons that have had less public awareness. These accidents resulted in a 
very low number of lives lost, but their frequency is alarming. They are indeed 
“normal accidents” (Perrow, Normal Accidents: Living with High-Risk Technologies. For 
example:

•a Japanese fishing boat is contaminated by fallout from Castle Bravo test of hy-
drogen bomb; lots of radioactive fish at the markets in Japan (March 1, 1954) (kl 
1706)

•one MK-6 atomic bomb is dropped on Mars Bluff, South Carolina, after a crew 
member accidentally pulled the emergency bomb release handle (February 5, 
1958) (kl 5774)

•Fermi 1 liquid sodium plutonium breeder reactor experiences fuel meltdown dur-
ing startup trials near Detroit (October 4, 1966) (kl 4127)

Mahaffey also provides detailed accounts of the most serious nuclear accidents and 
meltdowns during the past forty years, Three Mile Island, Chernobyl, and 
Fukushima.

The safety and control of nuclear weapons is of particular interest. Here is Mahaf-
fey’s summary of “Broken Arrow” events — the loss of atomic and fusion weapons:

Did the Air Force ever lose an A-bomb, or did they just misplace a few of them for a 
short time? Did they ever drop anything that could be picked up by someone else and 
used against us? Is humanity going to perish because of poisonous plutonium spread 
that was snapped up by the wrong people after being somehow misplaced? Several ex-
amples will follow. You be the judge. Chuck Hansen [U.S. Nuclear Weapons – The Se-
cret History] was wrong about one thing. He counted thirty-two “Broken Arrow” ac-
cidents. There are now sixty-five documented incidents in which nuclear weapons 
owned by the United States were lost, destroyed, or damaged between 1945 and 1989. 



These bombs and warheads, which contain hundreds of pounds of high explosive, have 
been abused in a wide range of unfortunate events. They have been accidentally dropped 
from high altitude, dropped from low altitude, crashed through the bomb bay doors 
while standing on the runway, tumbled off a fork lift, escaped from a chain hoist, and 
rolled off an aircraft carrier into the ocean. Bombs have been abandoned at the bottom 
of a test shaft, left buried in a crater, and lost in the mud off the coast of Georgia. Nu-
clear devices have been pounded with artillery of a foreign nature, struck by lightning, 
smashed to pieces, scorched, toasted, and burned beyond recognition. Incredibly, in all 
this mayhem, not a single nuclear weapon has gone off accidentally, anywhere in the 
world. If it had, the public would know about it. That type of accident would be almost 
impossible to conceal. (kl 5527) 

There are a few common threads in the stories of accident and malfunction that 
Mahaffey provides. First, there are failures of training and knowledge on the part of 
front-line workers. The physics of nuclear fission are often counter-intuitive, and 
the idea of critical mass does not fully capture the danger of a quantity of fission-
able material. The geometry of the storage of the material makes a critical difference 
in going critical. Fissionable material is often transported and manipulated in liquid 
solution; and the shape and configuration of the vessel in which the solution is held 
makes a difference to the probability of exponential growth of neutron emission — 
leading to runaway fission of the material. Mahaffey documents accidents that oc-
curred in nuclear materials processing plants that resulted from plant workers ap-
plying what they knew from industrial plumbing to their efforts to solve basic 
shop-floor problems. All too often the result was a flash of blue light and the release 
of a great deal of heat and radioactive material.

Second, there is a fault at the opposite end of the knowledge spectrum — the ten-
dency of expert engineers and scientists to believe that they can solve complicated 
reactor problems on the fly. This turned out to be a critical problem at Chernobyl (kl 
6859).



The most difficult problem to handle is that the reactor operator, highly trained and ed-
ucated with an active and disciplined mind, is liable to think beyond the rote procedures 
and carefully scheduled tasks. The operator is not a computer, and he or she cannot 
think like a machine. When the operator at NRX saw some untidy valve handles in the 
basement, he stepped outside the procedures and straightened them out, so that they 
were all facing the same way. (kl 2057) 

There are also clear examples of inappropriate supervision in the accounts shared 
by Mahaffey. Here is an example from Chernobyl.

[Deputy chief engineer] Dyatlov was enraged. He paced up and down the control panel, 
berating the operators, cursing, spitting, threatening, and waving his arms. He de-
manded that the power be brought back up to 1,500 megawatts, where it was supposed 
to be for the test. The operators, Toptunov and Akimov, refused on grounds that it was 
against the rules to do so, even if they were not sure why.  

Dyatlov turned on Toptunov. “You lying idiot! If you don’t increase power, Tregub 
will!”   

Tregub, the Shift Foreman from the previous shift, was officially off the clock, but he 
had stayed around just to see the test. He tried to stay out of it.  

Toptunov, in fear of losing his job, started pulling rods. By the time he had wrestled it 
back to 200 megawatts, 205 of the 211 control rods were all the way out. In this un-
usual condition, there was danger of an emergency shutdown causing prompt supercrit-
icality and a resulting steam explosion. At 1: 22: 30 a.m., a read-out from the opera-
tions computer advised that the reserve reactivity was too low for controlling the reac-
tor, and it should be shut down immediately. Dyatlov was not worried. “Another two 
or three minutes, and it will be all over. Get moving, boys! (kl 6887) 

This was the turning point in the disaster.



A related fault is the intrusion of political and business interests into the design and 
conduct of high-risk nuclear actions. Leaders want a given outcome without under-
standing the technical details of the processes they are demanding; subordinates 
like Toptunov are eventually cajoled or coerced into taking the problematic actions. 
The persistence of advocates for liquid sodium breeder reactors represents a higher-
level example of the same fault. Associated with this role of political and business 
interests is an impulse towards secrecy and concealment when accidents occur and 
deliberate understatement of the public dangers created by an accident — a fault 
amply demonstrated in the Fukushima disaster.

Atomic Accidents provides a fascinating history of events of which most of us are 
unaware. The book is not primarily intended to offer an account of the causes of 
these accidents, but rather the ways in which they unfolded and the consequences 
they had for human welfare. (Generally speaking his view is that nuclear accidents 
in North America and Western Europe have had remarkably few human casualties.) 
And many of the accidents he describes are exactly the sorts of failures that are 
common in all largescale industrial and military processes.

(Largescale technology failure has come up frequently here. See these posts for 
analysis of some of the organizational causes of technology failure (link, link, link).)



SECTION 6 
 

Safety and Accident Analysis: Longford 

 

https://undsoc.org/2019/07/18/safety-and-accident-analysis-longford/

Andrew Hopkins has written a number of fascinating case studies of industrial ac-
cidents, usually in the field of petrochemicals. These books are crucial reading for 
anyone interested in arriving at a better understanding of technological safety in 
the context of complex systems involving high-energy and tightly-coupled process-
es. Especially interesting is his Lessons from Longford: The ESSO Gas Plant Explo-
sion. The Longford refining plant suffered an explosion and fire in 1998 that killed 
two workers, badly injured others, and interrupted the supply of natural gas to the 
state of Victoria for two weeks. Hopkins is a sociologist, but has developed substan-
tial expertise in the technical details of petrochemical refining plants. He served as 
an expert witness in the Royal Commission hearings that investigated the accident. 
The accounts he offers of these disasters are genuinely fascinating to read.

Hopkins makes the now-familiar point that companies often seek to lay responsibil-
ity for a major industrial accident on operator error or malfeasance. This was Esso's 
defense concerning its corporate liability in the Longford disaster. But, as Hopkins 
points out, the larger causes of failure go far beyond the individual operators 
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whose decisions and actions were proximate to the event. Training, operating plans, 
hazard analysis, availability of appropriate onsite technical expertise -- these are all 
the responsibility of the owners and managers of the enterprise. And regulation and 
oversight of safety practices are the responsibility of stage agencies. So it is critical 
to examine the operations of a complex and dangerous technology system at all 
these levels.

A crucial part of management's responsibility is to engage in formal "hazard and 
operability" (HAZOP) analysis. "A HAZOP involves systematically imagining 
everything that might go wrong in a processing plant and developing procedures 
or engineering solutions to avoid these potential problems" (26). This kind of analy-
sis is especially critical in high-risk industries including chemical plants, petro-
chemical refineries, and nuclear reactors. It emerged during the Longford accident 
investigation that HAZOP analyses had been conducted for some aspects of risk 
but not for all -- even in areas where the parent company Exxon was itself already 
fully engaged in analysis of those risky scenarios. The risk of embrittlement of pro-
cessing equipment when exposed to super-chilled conditions was one that Exxon 
had already drawn attention to at the corporate level because of prior incidents.

A factor that Hopkins judges to be crucial to the occurrence of the Longford Esso 
disaster is the decision made by management to remove engineering staff from the 
plant to a central location where they could serve a larger number of facilities "more 
efficiently".

A second relevant change was the relocation to Melbourne in 1992 of all the engineer-
ing staff who had previously worked at Longford, leaving the Longford operators with-
out the engineering backup to which they were accustomed. Following their removal 
from Longford, engineers were expected to monitor the plant from a distance and oper-
ators were expected to telephone the engineers when they felt a need to. Perhaps pre-
dictably, these arrangements did not work effectively, and I shall argue in the next 
chapter that the absence of engineering expertise had certain long-term consequences 
which contributed to the accident. (34) 



One result of this decision is the fact that when the Longford incident began there 
were no engineering experts on site who could correctly identify the risks created 
by the incident. Technicians therefore restarted the process by reintroducing warm 
oil into the super-chilled heat exchanger. The metal had become brittle as a result of 
the extremely low temperatures and cracked, leading to the release of fuel and sub-
sequent explosion and fire. As Hopkins points out, Exxon experts had long been 
aware of the hazards of embrittlement. However, it appears that the operating pro-
cedures developed by Esso at Longford ignored this risk, and operators and super-
visors lacked the technical/scientific knowledge to recognize the hazard when it 
arose.

The topic of "tight coupling" (the tight interconnection across different parts of a 
complex technological system) comes up frequently in discussions of technology 
accidents. Hopkins shows that the Longford case gives a new spin to this idea. In 
the case of the explosion and fire at Longford it turned out to be very important that 
plant 1 was interconnected by numerous plumbing connections to plants 2 and 3. 
This meant that fuel from plants 2 and 3 continued to flow into plant 1 and greatly 
extended the length of time it took to extinguish the fire. Plant 1 had to be fully iso-
lated from plants 2 and 3 before the fire could be extinguished (or plants 2 and 3 
could be restarted), and there were enough plumbing connections among them, 
poorly understood at the time of the fire, that took a great deal of time to disconnect 
(32).

Hopkins addresses the issue of government regulation of high-risk industries in 
connection with the Longford disaster. Written in 1999 or so, he recognizes the 
trend towards "self-regulation" in place of government rules stipulating the operat-
ing of various industries. He contrasts this approach with deregulation -- the effort 
to allow the issue of safe operation to be governed by the market rather than by 
law.

Whereas the old-style legislation required employers to comply with precise, often quite 
technical rules, the new style imposes an overarching requirement on employers that 
they provide a safe and healthy workplace for their employees, as far as practicable. 
(92) 



He notes that this approach does not necessarily reduce the need for government 
inspections; but the goal of regulatory inspection will be different. Inspectors will 
seek to satisfy themselves that the industry has done a responsible job of identify 
hazards and planning accordingly, rather than looking for violations of specific 
rules. (This parallels to some extent his discussion of two different philosophies of 
audit, one of which is much more conducive to increasing the systems-safety of 
high-risk industries; chapter 7.) But his preferred regulatory approach is what he 
describes as "safety case regulation". (Hopkins provides more detail about the 
workings of a safety case regime in Disastrous Decisions: The Human and Organi-
sational Causes of the Gulf of Mexico Blowout, chapter 10.)

The essence of the new approach is that the operator of a major hazard installation is 
required to make a case or demonstrate to the relevant authority that safety is being or 
will be effectively managed at the installation. Whereas under the self-regulatory ap-
proach, the facility operator is normally left to its own devices in deciding how to man-
age safety, under the safety case approach it must lay out its procedures for examina-
tion by the regulatory authority. (96) 

The preparation of a safety case would presumably include a comprehensive HA-
ZOP analysis, along with procedures for preventing or responding to the occur-
rence of possible hazards. Hopkins reports that the safety case approach to regula-
tion is being adopted by the EU, Australia, and the UK with respect to a number of 
high-risk industries. This discussion is highly relevant to the current debate over 
aircraft manufacturing safety and the role of the FAA in overseeing manufacturers.

It is interesting to realize that Hopkins is implicitly critical of another of my favorite 
authors on the topic of accidents and technology safety, Charles Perrow. Perrow's 
central idea of "normal accidents" brings along with it a certain pessimism about 
the ability to increase safety in complex industrial and technological systems; acci-
dents are inevitable and normal (Normal Accidents: Living with High-Risk Tech-
nologies). Hopkins takes a more pragmatic approach and argues that there are en-
gineering and management methodologies that can significantly reduce the likeli-
hood and harm of accidents like the Esso gas plant explosion. His central point is 



that we don't need to be able to anticipate a long chain of unlikely events in order to 
identify the hazard in which these chains may eventuate -- for example, loss of 
coolant in a nuclear reactor or loss of warm oil in a refinery process. These final 
events of numerous different possible accident scenarios all require procedures in 
place that will guide the responses of engineers and technicians when "normal ac-
cidents" occur (33).

Hopkins highlights the challenge to safety created by the ongoing modification of a 
power plant or chemical plant; later modifications may create hazards not antici-
pated by the rigorous accident analysis performed on the original design.

Processing plants evolve and grow over time. A study of petroleum refineries in the US 
has shown that "the largest and most complex refineries in the sample are also the old-
est ... Their complexity emerged as a result of historical accretion. Processes were modi-
fied, added, linked, enhanced and replaced over a history that greatly exceeded the 
memories of those who worked in the refinery. (33) 

This is one of the chief reasons why Perrow believes technological accidents are in-
evitable. However, Hopkins draws a different conclusion:

However, those who are committed to accident prevention draw a different conclusion, 
namely, that it is important that every time physical changes are made to plant these 
changes be subjected to a systematic hazard identification process. ...  Esso's own man-
agement of change philosophy recognises this. It notes that "changes potentially invali-
date prior risk assessments and can create new risks, if not managed diligently." (33) 

(I believe this recommendation conforms to Nancy Leveson's theories of system 
safety engineering as well; link.)

Here is the causal diagram that Hopkins offers for the occurrence of the explosion 
at Longford (122).



The lowest level of the diagram represents the sequence of physical events and op-
erator actions leading to the explosion, fatalities, and loss of gas supply. The next 
level represents the organizational factors identified in Longford's analysis of the 
event and its background. Central among these factors are the decision to withdraw 
engineers from the plant; a safety philosophy that focused on lost-time injuries 
rather than system hazards and processes; failures in the incident reporting system; 
failure to perform a HAZOP for plant 1; poor maintenance practices; inadequate 
audit practices; inadequate training for operators and supervisors; and a failure to 
identify the hazard created by interconnections with plants 2 and 3. The next level 



identifies the causes of the management failures -- Esso's overriding focus on cost-
cutting and a failure by Exxon as the parent company to adequately oversee safety 
planning and share information from accidents at other plants. The final two levels 
of causation concern governmental and societal factors that contributed to the cor-
porate behavior leading to the accident.

(Here is a list of major industrial disasters; link.)



SECTION 7 
 

The 737 MAX Disaster as an Organizational Failure 

 
https://undsoc.org/2019/05/25/the-737-max-disaster-as-an-organizational-failure/

The topic of the organizational causes of technology failure comes up frequently in 
Understanding Society. The tragic crashes of two Boeing 737 MAX aircraft in the past 
year present an important case to study. Is this an instance of pilot error (as has oc-
casionally been suggested)? Is it a case of engineering and design failures? Or are 
there important corporate and regulatory failures that created the environment in 
which the accidents occurred, as the public record seems to suggest?

The formal accident investigations are not yet complete, and the FAA and other air 
safety agencies around the world have not yet approved the aircraft for flight fol-
lowing the suspension of certification following the second crash. There will cer-
tainly be a detailed and expert case study of this case at some point in the future, 
and I will be eager to read the resulting book. In the meantime, though, it is  useful 
to bring the perspectives of Charles Perrow, Diane Vaughan, and Andrew Hopkins 
to bear on what we can learn about this case from the public media sources that are 
available. The preliminary sketch of a case study offered below is a first effort and is 
intended simply to help us learn more about the social and organizational processes 

https://understandingsociety.blogspot.com/2019/05/the-737-max-disaster-as-organizational.html


that govern the complex technologies upon which we depend. Many of the dys-
functions identified in the safety literature appear to have had a role in this disaster.

I have made every effort to offer an accurate summary based on publicly available 
sources, but readers should bear in mind that it is a preliminary effort.

The key conclusions I've been led to include these:

The updated flight control system of the aircraft (MCAS) created the conditions for 
crashes in rare flight conditions and instrument failures.

• Faults in the AOA sensor and the MCAS flight control system persisted 
through the design process 

• pilot training and information about changes in the flight control system were 
likely inadequate to permit pilots to override the control system when necessary  

There were fairly clear signs of organizational dysfunction in the development and 
design process for the aircraft:

• Disempowered mid-level experts (engineers, designers, software experts)

• Inadequate organizational embodiment of safety oversight

• Business priorities placing cost savings, timeliness, profits over safety

• Executives with divided incentives

• Breakdown of internal management controls leading to faulty manufacturing 
processes 

Cost-containment and speed trumped safety. It is hard to avoid the conclusion that 
the corporation put cost-cutting and speed ahead of the professional advice and 
judgment of the engineers. Management pushed the design and certification 
process aggressively, leading to implementation of a control system that could fail 
in foreseeable flight conditions.

The regulatory system seems to have been at fault as well, with the FAA taking a 
deferential attitude towards the company's assertions of expertise throughout the 



certification process. The regulatory process was "outsourced" to a company that al-
ready has inordinate political clout in Congress and the agencies.

• Inadequate government regulation

• FAA lacked direct expertise and oversight sufficient to detect design failures. 

• Too much influence by the company over regulators and legislators

Here is a video presentation of the case as I currently understand it (link).

See also this earlier discussion of regulatory failure in the 737 MAX case (link). Here 
are several experts on the topic of organizational failure whose work is especially 
relevant to the current case:

•Charles Perrow, Normal Accidents: Living with High-Risk Technologies

•Diane Vaughan, The Challenger Launch Decision: Risky Technology, Culture, and De-
viance at NASA, Enlarged Edition

•Andrew Hopkins, Lessons from Longford: The ESSO Gas Plant Explosion

https://youtu.be/i-A_H7BY8k4


SECTION 8 
 

O-Rings and Production Pressure 
https://undsoc.org/2019/11/03/o-rings-and-production-pressure/

Allan McDonald's Truth, Lies, and O-Rings: Inside the Space Shuttle Challenger Disaster 
(2009) has given me a somewhat different understanding of the Challenger launch 
disaster than I've gained from other sources, including Diane Vaughan's excellent 
book The Challenger Launch Decision: Risky Technology, Culture, and Deviance at NASA. 
McDonald is a Morton Thiokol (MTI) insider who was present through virtually all 
aspects of the evolving solid rocket program at NASA in the two years leading up 
to the explosion in January 1986. He was director of the Space Shuttle Solid Rocket 
Motor Project during part of this time and he represented MTI at the formal Launch 
Readiness Review panels (LRRs) for several shuttle launches, including the fateful 
Challenger launch. He was senior management representative for MTI for the 
launch of STS-51L Challenger. His account gives a great deal of engineering detail 
about the Morton Thiokol engineering group's ongoing concerns about the O-rings 
in the months preceding the Challenger disaster. This serves as a backdrop for a de-
tailed analysis of the dysfunctions in decision-making in both NASA and Morton 
Thiokol that led to an insufficient priority being given to safety assessments.

It is worth noting that O-rings were a key part of other large solid-fuel rockets, in-
cluding the Titan rocket. So there was a large base of engineering and test experi-
ence with the performance of the O-rings when exposed to the high temperatures 
and pressures of ignition and firing.

The biggest surprise to me is the level of informed, rigorous, and evidence-based 
concern that MTI engineers had about the reliability of joint seal afforded by the 
primary and secondary seals on the solid rocket motors on the Shuttle system. 
These specialists had a very good and precise understanding of the mechanics of 
the problem. Further, there was a good engineering understanding of the expected 
(and required) time-sequence performance of the O-rings during ignition and fir-
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ing. If the sealing action were delayed by even a few hundredths of a second, hot 
gas would be able to penetrate past the seal. These were not hypothetical worries, 
but instead were based on data from earlier launches demonstrating O-ring erosion 
and soot between the primary and secondary rings showing that super-hot gases 
had penetrated the primary seal. The worst damage and evidence of blowby had 
occurred on flight STS-51C January 25, 1985, one year earlier, the lowest-tempera-
ture launch yet attempted. And that launch took place when the temperature was 
53 degrees.

Launch temperatures for the rescheduled January 28 launch were projected to be 
extremely cold -- 22-26 degrees was forecast on January 27, roughly 30 degrees 
colder than the previous January launch. The projected temperatures immediately 
raised alarm concerning the potential effects on the O-rings with the Utah-based 
engineering team and with McDonald himself. A teleconference meeting was 
scheduled for January 27 to receive recommendations from the Utah-based Morton 
Thiokol engineers who were focused on the O-rings problem about the minimum 
acceptable temperature for launch (95).

I tried to reach Larry Mulloy at his hotel but failed, so I called Cecil Houston, the 
NASA/MSFC Resident Manager at KSC. I alerted him of our concerns about the seal-
ing capability of the field-joint O-rings at the predicted cold temperatures and asked 
him to set up the teleconference. (96) 

The teleconference began at 8:30 pm on the evening before the launch. McDonald 
was present in Cape Canaveral for the Flight Readiness Review panel and partici-
pated in the teleconference involving the analysis and recommendations from MTI 
engineering, leading to a recommendation against launching in the expected cold 
weather conditions.

Thiokol's engineering presentation consisted of about a dozen charts summarizing the 
history of the performance of the field-joints, some engineering analysis on the opera-
tion of the joints, and some laboratory and full-scale static test data relative to the per-
formance of the O-rings at various temperatures. About half the charts had been pre-



pared by Roger Boisjoly, our chief seal expert on the O-ring Seal Task Force and staff 
engineer to Jack Kapp, Manager of Applied Mechanics. The remainder were presented 
by Arnie Thompson, the supervisor of our Structures Section under Jack Kapp, and by 
Brian Russell, a program manager working for Bob Ebeling. (97) 

Boisjoly's next chart showed how cold temperature would reduce all the factors that 
helped maintain a good seal in the joint: lower O-ring squeeze due to thermal shrinkage 
of the O-ring; thicker and more viscous grease around the O-ring, making it slower to 
move across the O-ring groove; and higher O-ring hardness due to low temperature, 
making it more difficult for the O-ring to extrude dynamically into the gap for proper 
sealing. All of these things increased the dynamic actuation time, or timing function, of 
the O-ring, when at the very same time the O-ring could be eroding, creating a situa-
tion where the secondary seal might not be able to seal the motor, not if the primary O-
ring was sufficiently eroded to prevent sealing in the joint. (99) 

Based on their concerns about temperature and effectiveness of the seals in the criti-
cal half-second of ignition, MTI engineering staff prepared the foundation for a rec-
ommendation to not launch in temperatures lower than 53 degrees. Their conclu-
sion as presented at the January 27 teleconference was unequivocal against launch 
under these temperature conditions:

The final chart included the recommendations, which resulted in several strong com-
ments and many very surprising reactions from the NASA participants in the telecon-
ference. The first statement on the “Recommendations” chart stated that the O-ring 
temperature must be equal to or greater than 53° at launch, and this was primarily 
based upon the fact that SRM-15, which was the best simulation of this condition, 
worked at 53 °. The chart ended with a statement that we should project the ambient 
conditions (temperature and wind) to determine the launch time. (102) 



NASA lead Larry Mulloy contested the analysis and evidence in the slides and ex-
pressed great concern about the negative launch recommendation, and he asserted 
that the data were "inconclusive" in establishing a relationship between tempera-
ture and O-ring failure.

Mulloy immediately said he could not accept the rationale that was used in arriving at 
that recommendation. Stan Reinartz then asked George Hardy, Deputy Director of 
Science and Engineering at NASA/MSFC, for his opinion. Hardy said he was “ap-
palled” that we could make such a recommendation, but that he wouldn't fly without 
Morton Thiokol's concurrence. Hardy also stated that we had only addressed the pri-
mary O-ring, and did not address the secondary O-ring, which was in a better position 
to seal because of the leak-check. Mulloy then shouted, “My God, Thiokol, when do you 
want me to launch, next April?” He also stated that “the eve of a launch is a helluva 
time to be generating new launch commit criteria!” Stan Reinartz entered the conver-
sation by saying that he was under the impression that the solid rocket motors were 
qualified from 40° to 90° and that the 53° recommendation certainly was not consis-
tent with that.” (103) 

Joe Kilminster, VP of Space Booster Programs at MTI, then requested a short caucus 
for the engineering team in Utah to reevaluate the data and consider their response 
to the skepticism voiced by NASA officials. McDonald did not participate in the 
caucus, but his reconstruction based on the memories of persons present paints a 
clear picture. The engineering experts did not change their assessment, and they 
were overriden by MTI executives Cal Wiggins (VP and General Manager of the 
Space Division) and Jerry Mason (Senior VP of Wasatch Operations). In opening the 



caucus discussion, Mason is quoted as saying "we need to make a management de-
cision". Engineers Boisjoly and Thompson reiterated their technical concerns about 
the functionality of the O-ring seals at low temperature, with no response from the 
senior executives. No members of the engineering team spoke up to support a deci-
sion to launch. Mason polled the senior executives, including Bob Lund (VP of En-
gineering), and said to Lund, "It's time for you, Bob, to take off your engineering 
hat and put on your management hat." (111) A positive launch recommendation 
was then conveyed to NASA, and the process in Florida resumed towards launch.

McDonald spends considerable time indicating the business pressure that MTI was 
subject to from its largest customer, NASA. NASA was considering creating a sec-
ond-source option for competing companies for solid fuel motors from MTI and 
had also delayed signing a large contract (Buy-III fixed cost bid) for the next batch 
of motors. The collective impact of these actions by NASA could cost MTI over a 
billion dollars. So MTI management appears to have been under great pressure to 
accommodate to NASA managers' preferences concerning the launch decision. And 
it is hard to avoid the conclusion that their decision placed business interests first 
and the professional judgments of their safety engineers second. In doing so they 
placed the lives of seven astronauts at risk, with tragic consequences.

And what about NASA? Here the pressures are somewhat less fully developed 
than in Vaughan's account, but the driving commitment to achieve a 24-launch per 
year schedule seems to have been a primary motivation. Delayed launches signifi-
cantly undermined this goal, which threatened both the prestige of NASA, the hope 
of significant commercial revenue for the program, and the assurance of continuing 
funding from Congress.

McDonald was not a participant in the caucus conference call. But he provides a re-
construction based on information provided by participants. In his understanding 
the engineers continued to defend their recommendation based on very concrete 
concerns about the effectiveness of the O-rings in extreme cold. Senior managers 
indicated their lack of support for this engineering judgment, and in the end Jerry 
Mason indicated that this would need to be a management decision. The FRR team 



was then informed that MTI has reconsidered its negative recommendation con-
cerning launch. McDonald refused to sign the launch recommendation document, 
which was signed by his boss Joe Kilminster and faxed to the LRR team.

In hindsight it seems clear that both MTI executives and NASA executives deferred 
to business pressures of their respective organizations in the face of well-supported 
doubts about the safety of the launch. Is this a case of 20-20 vision after the fact? It 
distinctly appears not to be. The depth of knowledge, analysis, and rational concern 
that was present in the engineering group for at least a year prior to the Challenger 
disaster gave very specific and evidence-based reasons to abort this launch. This 
was not some intuitive, unspecific set of worries; it was an ongoing research prob-
lem that greatly concerned the engineers who were directly involved. And it ap-
pears there was no significant disagreement or uncertainty among them.

So it is hard to avoid a rather terrible conclusion, that the Challenger disaster was 
avoidable and should have been prevented. And the culpability lies with senior 



NASA and MTI executives who placed production pressures and business interests 
ahead of normal safety assessment procedures, and ahead of safety itself.

It is worth noting that Diane Vaughan's assessment is directly at odds with this as-
sessment. She writes:

We now return to the eve of the launch. Accounts emphasizing valiant attempts by 
Thiokol engineers to stop the launch, actions of a few powerful managers who over-
ruled a unanimous engineering position, and managerial failure to pass information 
about the teleconference to senior NASA administrators, coupled with news of econom-
ic strain and production pressure at NASA, led many to suspect that NASA managers 
had acted as amoral calculators, knowingly violating rules and taking extraordinary 
risk with human lives in order to keep the shuttle on schedule. However, like the history 
of decision making, I found that events on the eve of the launch were vastly more com-
plex than the published accounts and media representations of it. From the profusion of 
information available after the accident, some actions, comments, and actors were 
brought repeatedly to public attention, finding their way into recorded history. Others, 
receiving less attention or none, were omitted. The omissions became, for me, details of 
social context essential for explanation. (LC 6215) 

Young, Cook, Boisjoly, and Feynman. Concluding this list of puzzles and contradic-
tions, I found that no one accused any of the NASA managers associated with the 
launch decision of being an amoral calculator. Although the Presidential Commission 
report extensively documented and decried the production pressures under which the 
Shuttle Program operated, no individuals were confirmed or even alleged to have placed 
economic interests over safety in the decision to launch the Space Shuttle Challenger. 
For the Commission to acknowledge production pressures and simultaneously fail to 
connect economic interests and individual actions is, prima facie, extremely suspect. 
But NASA’s most outspoken critics—Astronaut John Young, Morton Thiokol engineers 
Al McDonald and Roger Boisjoly, NASA Resource Analyst Richard Cook, and Presi-
dential Commissioner Richard Feynman, who frequently aired their opinions to the 
media—did not accuse anyone of knowingly violating safety rules, risking lives on the 



night of January 27 and morning of January 28 to meet a schedule commitment. (kl 
1627) 

Vaughan's account includes many of the pivot-points of McDonald's narrative, but 
she assigns a different significance to many of them. She prefers her "normalization 
of deviance" explanation over the "amoral calculator" explanation.

(The Rogers Commission report and supporting documents are available online. 
Here is a portion of the hearings transcripts in which senior NASA officials provide 
testimony; link. This segment is critical to the issues raised in McDonald's account, 
since it addresses the January 27, 1986 teleconference FRR session in which a rec-
ommendation against launch was put forward by MTI engineering and was chal-
lenged by NASA senior administrators.)



 

CHAPTER 5 
 

Regulation 



SECTION 1 
 

Regulatory Failure 

 

https://undsoc.org/2018/04/25/regulatory-failure/ 

When we think of the issues of health and safety that exist in a modern complex 
economy, it is impossible to imagine that these social goods will be produced in suf-
ficient quantity and quality by market forces alone. Safety and health hazards are 
typically regarded as “externalities” by private companies — if they can be 
“dumped” on the public without cost, this is good for the profitability of the com-
pany. And state regulation is the appropriate remedy for this tendency of a market-
based economy to chronically produce hazards and harms, whether in the form of 
environmental pollution, unsafe foods and drugs, or unsafe industrial processes. 
David Moss and John Cisternino’s New Perspectives on Regulation provides some 
genuinely important perspectives on the role and effectiveness of government regu-
lation in an epoch which has been shaped by virulent efforts to reduce or eliminate 
regulations on private activity. This volume is a report from the Tobin Project.

It is poignant to read the optimism that the editors and contributors have — in 2009 
— about the resurgence of support for government regulation. The financial crisis 
of 2008 had stimulated a vigorous round of regulation of financial institutions, and 
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most of the contributors took this as a harbinger of a fresh public support for regu-
lation more generally. Of course events have shown this confidence to be sadly mis-
taken; the dismantling of Federal regulatory regimes by the Trump administration 
threatens to take the country back to the period described by Upton Sinclair in the 
early part of the prior century. But what this demonstrates is the great importance 
of the Tobin Project. We need to build a public understanding and consensus 
around the unavoidable necessity of effective and pervasive regulatory regimes in 
environment, health, product safety, and industrial safety.

Here is how Mitchell Weiss, Executive Director of the Tobin Project, describes the 
project culminating in this volume:

To this end, in the fall of 2008 the Tobin Project approached leading scholars in the so-
cial sciences with an unusual request: we asked them to think about the topic of eco-
nomic regulation and share key insights from their fields in a manner that would be ac-
cessible to both policymakers and the public. Because we were concerned that a conven-
tional literature survey might obscure as much as it revealed, we asked instead that the 
writers provide a broad sketch of the most promising research in their fields pertaining 
to regulation; that they identify guiding principles for policymakers wherever possible; 
that they animate these principles with concrete policy proposals; and, in general, that 
they keep academic language and footnotes to a minimum. (5) 

The lead essay is provided by Joseph Stiglitz, who looks more closely than previous 
decades of economists had done at the real consequences of market failure. Stiglitz 
puts the point about market failure very crisply:

Only under certain ideal circumstances may individuals, acting on their own, obtain 
“pareto efficient” outcomes, that is, situations in which no one can be made better off 
without making another worse off. These individuals involved must be rational and 
well informed, and must operate in competitive market- places that encompass a full 
range of insurance and credit markets. In the absence of these ideal circumstances, there 
exist government interventions that can potentially increase societal efficiency and/or 
equity. (11) 



And regulation is unpopular — with the businesses, landowners, and other power-
ful agents whose actions are constrained.

By its nature, a regulation restricts an individual or firm from doing what it otherwise 
would have done. Those whose behavior is so restricted may complain about, say, their 
loss of profits and potential adverse effects on innovation. But the purpose of govern-
ment intervention is to address potential consequences that go beyond the parties di-
rectly involved, in situations in which private profit is not a good measure of social im-
pact. Appropriate regulation may even advance welfare-enhancing innovations. (13) 

Stiglitz pays attention to the pervasive problem of “regulatory capture”:

The current system has made regulatory capture too easy. The voices of those who have 
benefited from lax regulation are strong; the perspectives of the investment community 
have been well represented. Among those whose perspectives need to be better repre-
sented are the laborers whose jobs would be lost by macro-mismanagement, and the 
pension holders whose pension funds would be eviscerated by excessive risk taking. 

One of the arguments for a financial products safety commission, which would assess 
the efficacy and risks of new products and ascertain appropriate usage, is that it would 
have a clear mandate, and be staffed by people whose only concern would be protecting 
the safety and efficacy of the products being sold. It would be focused on the interests of 
the ordinary consumer and investors, not the interests of the financial institutions sell-
ing the products. (18) 

It is very interesting to read Stiglitz’s essay with attention to the economic focus he 
offers. His examples all come from the financial industry — the risk at hand in 
2008-2009. But the arguments apply equally profoundly to manufacturing, the 
pharmaceutical and food industries, energy industries, farming and ranching, and 
the for-profit education sector. At the same time the institutional details are differ-
ent, and an essay on this subject with a focus on nuclear or chemical plants would 
probably identify a different set of institutional barriers to effective regulation.



Also particularly interesting is the contribution by Michael Barr, Eldar Shafir, and 
Sendhil Mullainathan on how behavioral perspectives on “rational action” can lead 
to more effective regulatory regimes. This essay pays close attention to the findings 
of experimental economics and behavioral economics, and the deviations from 
“pure economic rationality” that are pervasive in ordinary economic decision mak-
ing. These features of decision-making are likely to be relevant to the effectiveness 
of a regulatory regime as well. Further, it suggests important areas of consumer be-
havior that are particularly subject to exploitative practices by financial companies 
— creating a new need for regulation of these kinds of practices. Here is how they 
summarize their approach:

We propose a different approach to regulation. Whereas the classical perspective as-
sumes that people generally know what is important and knowable, plan with insight 
and patience, and carry out their plans with wisdom and self-control, the central gist of 
the behavioral perspective is that people often fail to know and understand things that 
matter; that they misperceive, misallocate, and fail to carry out their intended plans; 
and that the context in which people function has great impact on their behavior, and, 
consequently, merits careful attention and constructive work. In our framework, suc-
cessful regulation requires integrating this richer view of human behavior with our un-
derstanding of markets. Firms will operate on the contour de ned by this psychology 
and will respond strategically to regulations. As we describe above, because firms have 
a great deal of latitude in issue framing, product design, and so on, they have the capac-
ity to a affect behavior and circumvent or pervert regulatory constraints. Ironically, 
firms’ capacity to do so is enhanced by their interaction with “behavioral” consumers 
(as opposed to the hypothetically rational actors of neoclassical economic theory), since 
so many of the things a regulator would find very hard to control (for example, frames, 
design, complexity, etc.) can greatly influence consumers’ behavior. e challenge of be-
haviorally informed regulation, therefore, is to be well designed and insightful both 
about human behavior and about the behaviors that firms are likely to exhibit in re-
sponse to both consumer behavior and regulation. (55) 



The contributions to this volume are very suggestive with regard to the issues of 
product safety, manufacturing safety, food and drug safety, and the like which con-
stitute the larger core of the need for regulatory regimes. And the challenges faced 
in the areas of financial regulation discussed here are likely to be found to be illu-
minating in other sectors as well.



SECTION 2 
 

Why Do Regulatory Organizations Fail? 
https://undsoc.org/2019/12/07/why-do-regulatory-organizations-fail/

Why is Charles Perrow a pessimist about government regulation?

Perrow is a leading researcher in the sociology of organizations, and he is a singular 
expert on accidents and failures. Several of his books are classics in their field -- 
Normal Accidents: Living with High-Risk Technologies, The Next Catastrophe: Reducing 
Our Vulnerabilities to Natural, Industrial, and Terrorist Disasters, Organizing America: 
Wealth, Power, and the Origins of Corporate Capitalism. So why is he so gloomy about 
the ability of governmental organizations to protect the public from large failures 
and disasters of various kinds -- hurricanes, floods, chemical plant fires, software 
failures, terrorism? He is not a relentless critic of organizations such as the EPA, the 
Department of Justice, or the Food and Drug Administration, but his assessment of 
their capacity for success is dismal.

We should not expect too much of organizations, but the DHS is extreme in its dys-
functions. As with all organizations, the DHS has been used by its masters and out-
siders for purposes that are beyond its mandate, and the usage of the DHS has been ex-
treme. One major user of the DHS is Congress. While Congress is the arm of the gov-
ernment that is closest to the people, it is also the one that is most influenced by corpo-
rations and local interest groups that do not have the interests of the larger community 
in mind. (The Next Catastrophe, kl 205) 

I don't think that Perrow's views derive from the general skeptical view that orga-
nizations never succeed in accomplishing the functions we assign to them -- hospi-
tals, police departments, labor unions, universities, public health departments. And 
in fact his important book Complex Organizations: A Critical Essay provided a con-
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structive description of the field of organizational studies when it appeared in 1972 
and was updated in 2014 (link).)

Instead, there seem to be particular reasons why large governmental organizations 
designed to protect the public are likely to fail, in Perrow's assessment. It is organi-
zations that are designed to regulate risky activities and those that are charged to 
create prudent longterm plans for the future that seem particularly vulnerable, in 
his account. So what are those reasons for failure in these kinds of organizations?

FEMA is faulted, for example, because of its failure to adequately plan for and pro-
vide emergency relief to the people of New Orleans and other parts of the Gulf re-
gion from the effects of Hurricane Katrina. Poor planning, incompetent executives 
at the top, politicized directions coming from the White House, poor coordination 
across sub-units, and poor internal controls eventually resulted in a historic failure. 
These are fairly routine organizational failures that could happen within the United 
Parcel Service corporate headquarters as easily as Washington.

The Nuclear Regulatory Commission is faulted for its oversight of safety in nuclear 
plants, including Three Mile Island, Davis-Besse, and Shoreham. Key organization-
al faults include regulatory capture by owners and the nuclear industry, excessive 
dependence on specific key legislators, commissioners who are politically beholden, 
and insufficient personnel to carry out intensive inspection regimes.

Perrow's key ideas about failures in the industrial systems themselves seem not to 
be central in his negative assessment of government regulatory organizations. The 
features of "complex systems" and "tightly coupled processes" that are so central to 
his theory of normal accidents in industrial systems like nuclear power plants play 
only incidental roles in his analysis of regulatory failure. Agencies are neither com-
plex nor tightly coupled in the way a petroleum processing plant is. In fact, an out-
side observer might hypothesize that a somewhat more tightly coupled system in 
the NRC or the EPA (a more direct connection among the scientists, engineering ex-
perts, inspectors, and commissioners) might actually improve performance.



Instead, his analysis of regulatory failure depends on a different set of axes: inter-
ests, influence, and power. Regulatory agencies fail, in Perrow's accounts, when 
their top administrators have bureaucratic interests and dependencies that diverge 
from the mission of safety, when powerful outsiders and owners have the capacity 
to influence rules, policies, and implementation, and when political and economic 
power is deployed to protect the interests of powerful actors. (All these defects are 
apparent in Trump administration appointments to federal agencies with regulato-
ry responsibilities.)

Interestingly, these factors have also played a central role in his sociological think-
ing about the emergence of the twentieth-century corporation; he views corpora-
tions as vehicles for the concentration of power:

Our economic organizations -- business and industry -- concentrate wealth and power; 
socialize employees and customers alike to meet their needs; and pass off to the rest of 
society the cost of their pollution, crowding, accidents, and encouragement of destruc-
tive life styles. In the vaunted "free market" economy of the United States, regulation of 
business and industry to prevent or mitigate this market failure is relatively ineffective, 
as compared to that enacted by other industrialized countries. (Organizing America, 1-
2) 

So the primary foundation of Perrow's assessment of the linked of organizational 
failure when it comes to government regulation derives from the role that economic 
and political power plays in deforming the operations of major government organi-
zations to serve the interests of the powerful. Regulatory agencies are "captured" by 
the powerful industries they are supposed to oversee, whether through influence 
on the executive branch or through merciless lobbying of the legislative branch. 
Commissioners are often very sympathetic to the business needs of the sector they 
regulate, and strive to avoid "undue regulatory burden".

This leads us to a fascinating question: is there a powerful constituency for safety 
that could be a counterweight to corporate power and a bulwark for honest, scien-



tifically guided regulatory regimes? Is a more level playing field between economic 
interests and the public's interests in effective safety regulation possible?

We may want to invoke the public at large, and it is true that public opinion some-
times effectively demands government intervention for safety. But the public is 
generally limited in several important ways. Only a small set of issues manage to 
become salient for the public. Further, issues only remain salient for a limited peri-
od of time. And the salience of an issue is often geographically and demographical-
ly bounded. There was intense opposition to the Shoreham nuclear plant siting de-
cision on Long Island, but the public in Chicago and Dallas did not mobilize 
around the issue. Sometimes vocal public opinion prevails, but much more com-
mon is the scenario where public interest wanes and profit-motivated corporate in-
terests persists. (Pepper Culpepper lays out the logic of salience and unequal power 
between a diffuse public and a concentrated corporate interest in Quiet Politics and 
Business Power: Corporate Control in Europe and Japan.)

Other pertinent voices for safety are public interest organizations -- the Union of 
Concerned Scientists, Friends of the Earth, Bulletin of Atomic Scientists. Organiza-
tions like these have succeeded in creating a national base of support, they have 
drawn resources in support of their efforts, and they have a greater organizational 
capacity to persist over an extended period of time. (In another field of advocacy, 
organizations like Anti-Defamation League and the Southern Poverty Law Center 
have succeeded in maintaining organizational focus on the dangers of hate-based 
movements.) So public interest organizations sometimes have the capacity and 
staying power to advocate for stronger regulation.

Investigative journalism and a free press are also highly relevant in exposing regu-
latory failures and enhancing performance of safety organizations. The New York 
Times and Washington Post coverage of the FAA's role in certification of the 737 
Max will almost certainly lead to improvements in this area of aircraft safety. (Sig-
nificantly, when I made this statement concerning the link between industrial safety 
in China and a free press, I was told that "this is a sensitive subject in China.")



(These examples are drawn from the national level of government. Sometimes local 
government -- e.g. police departments and zoning boards -- are captured as well, 
when organized crime "firms" and land developers are able to distort regulations 
and enforcement in their favor. But it may be that organizations at this level of gov-
ernment are a bit more visible to their publics, and therefore somewhat less likely to 
bend to the dictates of powerful local interests. Jessica Troundstine addresses these 
kinds of issues in Political Monopolies in American Cities: The Rise and Fall of Bosses 
and Reformers (link). 



SECTION 3 
 

Testing the NRC 
https://undsoc.org/2019/08/12/testing-the-nrc/

Serious nuclear accidents are rare but potentially devastating to people, land, and 
agriculture. (It appears that minor to moderate nuclear accidents are not nearly so 
rare, as James Mahaffey shows in Atomic Accidents: A History of Nuclear Meltdowns 
and Disasters: From the Ozark Mountains to Fukushima.) Three Mile Island, Chernobyl, 
and Fukushima are disasters that have given the public a better idea of how nuclear 
power reactors can go wrong, with serious and long-lasting effects. Reactors are 
also among the most complex industrial systems around, and accidents are com-
mon in complex, tightly coupled industrial systems. So how can we have reason-
able confidence in the safety of nuclear reactors?

One possible answer is that we cannot have reasonable confidence at all. However, 
there are hundreds of large nuclear reactors in the world, and 98 active nuclear re-
actors in the United States alone. So it is critical to have highly effective safety regu-
lation and oversight of the nuclear power industry. In the United States that regula-
tory authority rests with the Nuclear Regulatory Commission. So we need to ask 
the question: how good is the NRC at regulating, inspecting, and overseeing the 
safety of nuclear reactors in our country?

One would suppose that there would be excellent and detailed studies within the 
public administration literature that attempt to answer this question, and we might 
expect that researchers within the field of science and technology studies might 
have addressed it as well. However, this seems not to be the case. I have yet to find 
a full-length study of the NRC as a regulatory agency, and the NRC is mentioned 
only twice in the 600-plus page Oxford Handbook of Regulation. However, we can get 
an oblique view of the workings of the NRC through other sources. One set of ob-
servers who are in a position to evaluate the strengths and weaknesses of the NRC 
are nuclear experts who are independent of the nuclear industry. For example, pub-
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lications from the Bulletin of the Atomic Scientists include many detailed reports on 
the operations and malfunctions of nuclear power plants that permit a degree of as-
sessment of the quality of oversight provided by the NRC (link). And a detailed 
(and scathing) report by the General Accounting Office on the near-disaster at the 
Davis-Besse nuclear power plant is another expert assessment of NRC functioning 
(link).

David Lochbaum, Edwin Lyman, and Susan Stranahan fit the description of highly 
qualified independent scientists and observers, and their detailed case history of 
the Fukushima disaster provides a degree of insight into the workings of the NRC 
as well as the Japanese nuclear safety agency. Their book, Fukushima: The Story of a 
Nuclear Disaster, is jointly written by the authors under the auspices of the Union of 
Concerned Scientists, one of the best informed networks of nuclear experts we have 
in the United States. Lochbaum is director of the UCS Nuclear Safety Project and 
author of Nuclear Waste Disposal Crisis. The book provides a careful and scientific 
treatment of the unfolding of the Fukushima disaster hour by hour, and highlights 
the background errors that were made by regulators and owners in the design and 
operation of the Fukushima plant as well. The book makes numerous comparisons 
to the current workings of the NRC which permit a degree of assessment of the US 
regulatory agency.

In brief, Lochbaum and his co-authors appear to have a reasonably high opinion of 
the technical staff, scientists, and advisors who prepare recommendations for NRC 
consideration, but a low opinion of the willingness of the five commissioners to 
adopt costly recommendations that are strongly opposed by the nuclear industry. 
The authors express frustration that the nuclear safety agencies in both countries 
appear to have failed to have learned important lessons from the Fukushima disas-
ter:

“The [Japanese] government simply seems in denial about the very real potential for 
another catastrophic accident.... In the United States, the NRC has also continued op-
erating in denial mode. It turned down a petition requesting that it expand emergency 
evacuation planning to twenty-five miles from nuclear reactors despite the evidence at 



Fukushima that dangerous levels of radiation can extend at least that far if a meltdown 
occurs. It decided to do nothing about the risk of fire at over-stuffed spent fuel pools. 
And it rejected the main recommendation of its own Near-Term Task Force to revise its 
regulatory framework. The NRC and the industry instead are relying on the flawed 
FLEX program as a panacea for any and all safety vulnerabilities that go beyond the 
“design basis.” (kl 117) 

They believe that the NRC is excessively vulnerable to influence by the nuclear 
power industry and to elected officials who favor economic growth over hypotheti-
cal safety concerns, with the result that it tends to err in favor of the economic inter-
ests of the industry.

Like many regulatory agencies, the NRC occupies uneasy ground between the need to 
guard public safety and the pressure from the industry it regulates to get off its back. 
When push comes to shove in that balancing act, the nuclear industry knows it can 
count on a sympathetic hearing in Congress; with millions of customers, the nation’s 
nuclear utilities are an influential lobbying group. (36) 

They note that the NRC has consistently declined to undertake more substantial re-
form of its approach to safety, as recommended by its own panel of experts. The key 
recommendation of the Near-Term Task Force (NTTF) was that the regulatory 
framework should be anchored in a more strenuous standard of accident preven-
tion, requiring plant owners to address "beyond-design-basis accidents". The 
Fukushima earthquake and tsunami events were "beyond-design-basis"; none-
theless, they occurred, and the NTTF recommended that safety planning should in-
corporate consideration of these unlikely but possible events.

The task force members believed that once the first proposal was implemented, estab-
lishing a well-defined framework for decision making, their other recommendations 
would fall neatly into place. Absent that implementation, each recommendation would 
become bogged down as equipment quality specifications, maintenance requirements, 
and training protocols got hashed out on a case-by-case basis. But when the majority of 



the commissioners directed the staff in 2011 to postpone addressing the first recom-
mendation and focus on the remaining recommendations, the game was lost even before 
the opening kickoff. The NTTF’s Recommendation 1 was akin to the severe accident 
rulemaking effort scuttled nearly three decades earlier, when the NRC considered ex-
panding the scope of its regulations to address beyond-design accidents. Then, as now, 
the perceived need for regulatory “discipline,” as well as industry opposition to an ex-
pansion of the NRC’s enforcement powers, limited the scope of reform. The commission 
seemed to be ignoring a major lesson of Fukushima Daiichi: namely, that the “fighting 
the last war” approach taken after Three Mile Island was simply not good enough. (kl 
253) 

As a result, "regulatory discipline" (essentially the pro-business ideology that holds 
that regulation should be kept to a minimum) prevailed, and the primary recom-
mendation was tabled. The issue was of great importance, in that it involved setting 
the standard of risk and accident severity for which the owner needed to plan. By 
staying with the lower standard, the NRC left the door open to the most severe 
kinds of accidents.

The NTTF task force also addressed the issue of "delegated regulation" (in which 
the agency defers to the industry in many issues of certification and risk assess-
ment) (Here is the FAA's definition of delegated regulation; link.)

The task force also wanted the NRC to reduce its reliance on industry voluntary initia-
tives, which were largely outside of regulatory control, and instead develop its own 
“strong program for dealing with the unexpected, including severe accidents.” (252) 

Other more detail-oriented recommendations were refused as well -- for example, a 
requirement to install reliable hardened containment vents in boiling water reac-
tors, with a requirement that these vents should incorporate filters to remove ra-
dioactive gas before venting. 

But what might seem a simple, logical decision—install a $15 million filter to reduce 
the chance of tens of billions of dollars’ worth of land contamination as well as harm to 



the public—got complicated. The nuclear industry launched a campaign to persuade 
the NRC commissioners that filters weren’t necessary. A key part of the industry’s ar-
gument was that plant owners could reduce radioactive releases more effectively by us-
ing FLEX equipment.... In March 2013, they voted 3–2 to delay a requirement that fil-
ters be installed, and recommended that the staff consider other alternatives to prevent 
the release of radiation during an accident. (254) 

The NRC voted against including the requirement of filters on containment vents, a 
decision that was based on industry arguments that the cost of the filters was exces-
sive and unnecessary.

The authors argue that the NRC needs to significantly rethink its standards of safe-
ty and foreseeable risk.

What is needed is a new, commonsense approach to safety, one that realistically weighs 
risks and counterbalances them with proven, not theoretical, safety requirements. The 
NRC must protect against severe accidents, not merely pretend they cannot occur. 
(257) 

Their recommendation is to make use of an existing and rigorous plan for reactor 
safety incorporating the results of "severe accident mitigation alternatives" (SAMA) 
analysis already performed -- but largely disregarded.

However, they are not optimistic that the NRC will be willing to undertake these 
substantial changes that would significantly enhance safety and make a Fukushi-
ma-scale disaster less likely. Reporting on a post-Fukushima conference sponsored 
by the NRC, they write:

But by now it was apparent that little sentiment existed within the NRC for major 
changes, including those urged by the commission’s own Near-Term Task Force to ex-
pand the realm of “adequate protection.” 



Lochbaum and his co-authors also make an intriguing series of points about the use 
of modeling and simulation in the effort to evaluate safety in nuclear plants. They 
agree that simulation methods are an essential part of the toolkit for nuclear engi-
neers seeking to evaluate accident scenarios; but they argue that the simulation 
tools currently available (or perhaps ever available) fall far short of the precision 
sometimes attributed to them. So simulation tools sometimes give a false sense of 
confidence in the existing safety arrangements in a particular setting.

Even so, the computer simulations could not reproduce numerous important aspects of 
the accidents. And in many cases, different computer codes gave different results. Some-
times the same code gave different results depending on who was using it. The inability 
of these state-of-the-art modeling codes to explain even some of the basic elements of 
the accident revealed their inherent weaknesses—and the hazards of putting too much 
faith in them. (263) 

In addition to specific observations about the functioning of the NRC the authors 
identify chronic failures in the nuclear power system in Japan that should be of 
concern in the United States as well. Conflict of interest, falsification of records, and 
punishment of whistleblowers were part of the culture of nuclear power and nu-
clear regulation in Japan. And these problems can arise in the United States as well. 
Here are examples of the problems they identify in the Japanese nuclear power sys-
tem; it is a valuable exercise to attempt to determine whether these issues arise in 
the US regulatory environment as well.

Non-compliance and falsification of records in Japan

Headlines scattered over the decades built a disturbing picture. Reactor owners falsified 
reports. Regulators failed to scrutinize safety claims. Nuclear boosters dominated safe-
ty panels. Rules were buried for years in endless committee reviews. “Independent” ex-
perts were financially beholden to the nuclear industry for jobs or research funding. 
“Public” meetings were padded with industry shills posing as ordinary citizens. Be-
tween 2005 and 2009, as local officials sponsored a series of meetings to gauge con-
stituents’ views on nuclear power development in their communities, NISA encouraged 



the operators of five nuclear plants to send employees to the sessions, posing as members 
of the public, to sing the praises of nuclear technology. (46) 

The authors do not provide evidence about similar practices in the United States, 
though the history of the Davis-Besse nuclear plant in Ohio suggests that similar 
things happen in the US industry. Charles Perrow treats the Davis-Besse near-disas-
ter in a fair amount of detail; link. Descriptions of the Davis-Besse nuclear incident 
can be found here, here, here, and here.

Conflict of interest

Shortly after the Fukushima accident, Japan’s Yomiuri Shimbun reported that thirteen 
former officials of government agencies that regulate energy companies were currently 
working for TEPCO or other power firms. Another practice, known as amaagari, “as-
cent to heaven,” spins the revolving door in the opposite direction. Here, the nuclear in-
dustry sends retired nuclear utility officials to government agencies overseeing the nu-
clear industry. Again, ferreting out safety problems is not a high priority. 

Punishment of whistle-blowers

In 2000, Kei Sugaoka, a nuclear inspector working for GE at Fukushima Daiichi, no-
ticed a crack in a reactor’s steam dryer, which extracts excess moisture to prevent harm 
to the turbine. TEPCO directed Sugaoka to cover up the evidence. Eventually, Sugaoka 
notified government regulators of the problem. They ordered TEPCO to handle the 
matter on its own. Sugaoka was fired. (47) 

There is a similar story in the Davis-Besse plant history.

Factors that interfere with effective regulation

In summary: there appear to be several structural factors that make nuclear regula-
tion less effective than it needs to be.



First is the fact of the political power and influence of the nuclear industry itself. 
This was a major factor in the background of the Chernobyl disaster as well, where 
generals and party officials pushed incessantly for rapid completion of reactors; 
Serhii Plokhy, Chernobyl: The History of a Nuclear Catastrophe. Lochbaum and his col-
laborators demonstrate the power that TEPCO had in shaping the regulations un-
der which it built the Fukushima complex, including the assumptions that were in-
corporated about earthquake risk and tsunami risk. Charles Perrow demonstrates a 
comparable ability by the nuclear industry in the United States to influence the 
rules and procedures that govern their use of nuclear power as well (link). This in-
fluence permits the owners of nuclear power plants to influence the content of regu-
lation as well as the systems of inspection and oversight that the agency adopts.

A related factor is the set of influences and lobbying points that come from the 
needs of the economy and the production pressures of the energy industry. (Inter-
estingly enough, this was also a major influence on Soviet decision-making in 
choosing the graphite-moderated light water reactor for use at Chernobyl and nu-
merous other plants in the 1960s; Serhii Plokhy, Chernobyl: The History of a Nuclear 
Catastrophe.)

Third is the fact emphasized by Charles Perrow that the NRC is primarily governed 
by Congress, and legislators are themselves vulnerable to the pressures and bland-
ishments of the industry and demands for a low-regulation business environment. 
This makes it difficult for the NRC to carry out its role as independent guarantor of 
the health and safety of the public. Here is Perrow's description of the problem in 
The Next Catastrophe: Reducing Our Vulnerabilities to Natural, Industrial, and Terrorist 
Disasters (quoting Lochbaum from a 2004 Union of Concerned Scientists report):

With utilities profits falling when the NRC got tough after the Time story, the industry 
not only argued that excessive regulation was the problem, it did something about what 
it perceived as harassment. The industry used the Senate subcommittee that controls 
the agency’s budget, headed by a pro-nuclear Republican senator from New Mexico, 
Pete Domenici. Using the committee’s funds, he commissioned a special study by a con-
sulting group that was used by the nuclear industry. It recommended cutting back on 



the agency’s budget and size. Using the consultant’s report, Domenici “declared that 
the NRC could get by just fine with a $90 million budget cut, 700 fewer employees, 
and a greatly reduced inspection effort.” (italics supplied) The beefed-up inspections 
ended soon after the threat of budget cuts for the agency. (Mangels 2003) And the pos-
sibility for public comment was also curtailed, just for good measure. Public participa-
tion in safety issues once was responsible for several important changes in NRC regula-
tions, says David Lochbaum, a nuclear safety engineer with the Union of Concerned 
Scientists, but in 2004, the NRC, bowed to industry pressure and virtually eliminated 
public participation. (Lochbaum 2004) As Lochbaum told reporter Mangels, “The 
NRC is as good a regulator as Congress permits it to be. Right now, Congress doesn’t 
want a good regulator.”  (The Next Catastrophe, kl 2799) 

A fourth important factor is a pervasive complacency within the professional nu-
clear community about the inherent safety of nuclear power. This is a factor men-
tioned by Lochbaum:

Although the accident involved a failure of technology, even more worrisome was the 
role of the worldwide nuclear establishment: the close-knit culture that has championed 
nuclear energy—politically, economically, socially—while refusing to acknowledge and 
reduce the risks that accompany its operation. Time and again, warning signs were ig-
nored and near misses with calamity written off. (kl 87) 

This is what we might call an ideological or cultural factor, in that it describes a 
mental framework for thinking about the technology and the public. It is very real 
factor in decision-making, both within the industry and in the regulatory world. 
Senior nuclear engineering experts at major research universities seem to share the 
view that the public "fear" of nuclear power is entirely misplaced, given the safety 
record of the industry. They believe the technical problems of nuclear power gener-
ation have been solved, and that a rational society would embrace nuclear power 
without anxiety. For rebuttal to this complacency, see Rose and Sweeting's report in 
the Bulletin of the Atomic Scientists, "How safe is nuclear power? A statistical study 
suggests less than expected" (link). Here is the abstract to their paper:



After the Fukushima disaster, the authors analyzed all past core-melt accidents and es-
timated a failure rate of 1 per 3704 reactor years. This rate indicates that more than 
one such accident could occur somewhere in the world within the next decade. The au-
thors also analyzed the role that learning from past accidents can play over time. This 
analysis showed few or no learning effects occurring, depending on the database used. 
Because the International Atomic Energy Agency (IAEA) has no publicly available list 
of nuclear accidents, the authors used data compiled by the Guardian newspaper and 
the energy researcher Benjamin Sovacool. The results suggest that there are likely to be 
more severe nuclear accidents than have been expected and support Charles Perrow’s 
“normal accidents” theory that nuclear power reactors cannot be operated without ma-
jor accidents. However, a more detailed analysis of nuclear accident probabilities needs 
more transparency from the IAEA. Public support for nuclear power cannot currently 
be based on full knowledge simply because important information is not available. 

Lee Clarke's book on planning for disaster on the basis of unrealistic models and 
simulations is relevant here. In Mission Improbable: Using Fantasy Documents to Tame 
Disaster Clarke argues that much of the planning currently in place for largescale 
disasters depends upon models, simulations, and scenario-building tools in which 
we should have very little confidence.

The complacency about nuclear safety mentioned here makes safety regulation 
more difficult and, paradoxically, makes the safe use of nuclear power more unlike-
ly. Only when the risks are confronted with complete transparency and honesty will 
it be possible to design regulatory systems that do an acceptable job of ensuring the 
safety and health of the public.

In short, Lochbaum and his co-authors seem to provide evidence for the conclusion 
that the NRC is not in a position to perform its primary function: to establish a ra-
tional and scientifically well grounded set of standards for safe reactor design and 
operation. Further, its ability to enforce through inspection seems impaired as well 
by the power and influence the nuclear industry can deploy through Congress to 
resist its regulatory efforts. Good expert knowledge is canvassed through the NRC's 



processes; but the policy recommendations that flow from this scientific analysis are 
all too often short-circuited by the ability of the industry to fend off new regulatory 
requirements. Lochbaum's comment quoted by Perrow above seems all too true: 
“The NRC is as good a regulator as Congress permits it to be. Right now, Congress 
doesn’t want a good regulator.” 

It is very interesting to read the transcript of a 2014 hearing of the Senate Commit-
tee on Environment and Public Works titled "NRC'S IMPLEMENTATION OF THE 
FUKUSHIMA NEAR-TERM TASK FORCE RECOMMENDATIONS AND OTHER 
ACTIONS TO ENHANCE AND MAINTAIN NUCLEAR SAFETY" (link). Senator 
Barbara Boxer, California Democrat and chair of the committee, opened the meeting 
with these words:

Although Chairman Macfarlane said, when she announced her resignation, she had as-
sured that ‘‘the agency implemented lessons learned from the tragic accident at 
Fukushima.’’ She said, ‘‘the American people can be confident that such an accident 
will never take place here.’’ 

I say the reality is not a single one of the 12 key safety recommendations made by the 
Fukushima Near-Term Task Force has been implemented. Some reactor operators are 
still not in compliance with the safety requirements that were in place before the 
Fukushima disaster. The NRC has only completed its own action 4 of the 12 task force 
recommendations. 

This is an alarming assessment, and one that is entirely in accord with the observa-
tions made by Lochbaum above.



SECTION 4 
 

The US Chemical Safety Board 
The Federal agency responsible for investigating chemical and petrochemical acci-
dents in the United States is the Chemical Safety Board (link). The mission of the 
Board is described in these terms:

The CSB is an independent federal agency charged with investigating industrial chemical 
accidents. Headquartered in Washington, DC, the agency’s board members are appointed by 
the President and confirmed by the Senate.

The CSB’s mission is to “drive chemical safety change through independent investigation to 
protect people and the environment.”

The CSB’s vision is “a nation safe from chemical disasters.”

The CSB conducts root cause investigations of chemical accidents at fixed industrial facili-
ties. Root causes are usually deficiencies in safety management systems, but can be any fac-
tor that would have prevented the accident if that factor had not occurred. Other accident 
causes often involve equipment failures, human errors, unforeseen chemical reactions or 
other hazards. The agency does not issue fines or citations, but does make recommendations 
to plants, regulatory agencies such as the Occupational Safety and Health Administration 
(OSHA) and the Environmental Protection Agency (EPA), industry organizations, and la-
bor groups. Congress designed the CSB to be non-regulatory and independent of other agen-
cies so that its investigations might, where appropriate, review the effectiveness of regula-
tions and regulatory enforcement.

CSB was legislatively conceived in analogy with the National Transportation Safety 
Board, and its sole responsibility is to conduct investigations of major chemical ac-
cidents in the United States and report its findings to the public. It is not subordi-
nate to OSHA or EPA, but it collaborates with those (and other) Federal agencies as 
appropriate (link). It has no enforcement powers; its sole function is to investigate, 
report, and recommend when serious chemical or petrochemical accidents have oc-
curred.



One of its most important investigations concerned the March 23, 2005 Texas City 
BP refinery explosion. A massive explosion resulted in the deaths of 15 workers, in-
juries to over 170 workers, and substantial destruction of the refinery infrastructure. 
CSB conducted an extensive investigation into the “root causes” of the accident, 
and assigned substantial responsibility to BP’s corporate management of the facili-
ty. Here is the final report of that investigation (link), and here is a video prepared 
by CSB summarizing its main findings (link).

The key findings of the CSB report focus on the responsibility of BP management 
for the accident. Here is a summary of the CSB assessment of root causes:

The BP Texas City tragedy is an accident with organizational causes embedded in the refin-
ery’s culture. The CSB investigation found that organizational causes linked the numerous 
safety system failures that extended beyond the ISOM unit. The organizational causes of the 
March 23, 2005, ISOM explosion are

• BP Texas City lacked a reporting and learning culture. Reporting bad news was 
not encouraged, and often Texas City managers did not effectively investigate incidents or 
take appropriate corrective action.

• BP Group lacked focus on controlling major hazard risk. BP management paid at-
tention to, measured, and rewarded personal safety rather than process safety.

• BP Group and Texas City managers provided ineffective leadership and oversight. 
BP management did not implement adequate safety oversight, provide needed human and 
economic resources, or consistently model adherence to safety rules and procedures.

• BP Group and Texas City did not effectively evaluate the safety implications of 
major organizational, personnel, and policy changes.

Underlying almost all of these failures to manage this complex process with a prior-
ity on “process safety” rather than simply personal safety is a corporate mandate 
for cost reduction:

In late 2004, BP Group refining leadership ordered a 25 percent budget reduction “chal-
lenge” for 2005. The Texas City Business Unit Leader asked for more funds based on the 



conditions of the Texas City plant, but the Group refining managers did not, at first, agree 
to his request. Initial budget documents for 2005 reflect a proposed 25 percent cutback in 
capital expenditures, including on compliance, HSE, and capital expenditures needed to 
maintain safe plant operations.[208] The Texas City Business Unit Leader told the Group 
refining executives that the 25 percent cut was too deep, and argued for restoration of the 
HSE and maintenance-related capital to sustain existing assets in the 2005 budget. The 
Business Unit Leader was able to negotiate a restoration of less than half the 25 percent cut; 
however, he indicated that the news of the budget cut negatively affected workforce morale 
and the belief that the BP Group and Texas City managers were sincere about culture 
change. (176)

And what about corporate accountability? What did BP have to pay in recompense 
for its faulty management of the Texas City refinery and the subsequent damages to 
workers and local residents? The answer is, remarkably little. OSHA assessed a fine 
of $50.6 million for its violations of safety regulations (link, link), and it committed 
to spend at least $500M to take corrective steps within the plant to protect the safety 
of workers. This was a record fine at the time; and yet it might very well be seen by 
BP corporate executives as a modest cost of doing business in this industry. It does 
not seem to be of the magnitude that would lead to fundamental change of culture, 
action, and management within the company.

BP commissioned a major review of BP refinery safety in all five of its US-based re-
fineries following release of the CSB report. This study became the Baker Panel RE-
PORT OF THE BP U.S. REFINERIES INDEPENDENT SAFETY REVIEW PANEL 
(JANUARY 2007) (link). The Baker Panel consisted of fully qualified experts on in-
dustrial and technological safety who were in a very good position to assess the 
safety management and culture of BP in its operations of its five US-based refiner-
ies. The Baker Panel was specifically directed to refrain from attempting to analyze 
responsibility for the Texas City disaster and to focus its efforts on assessing the 
safety culture and management direction that were currently to be found in BP's 
five refineries. Here are some central findings:



• Based on its review, the Panel believes that BP has not provided effective process 
safety leadership and has not adequately established process safety as a core value across all 
its five U.S. refineries.

• BP has not always ensured that it identified and provided the resources required 
for strong process safety performance at its U.S. refineries. Despite having numerous staff at 
different levels of the organization that support process safety, BP does not have a designat-
ed, high-ranking leader for process safety dedicated to its refining business.

• The Panel also found that BP did not effectively incorporate process safety into 
management decision-making. BP tended to have a short-term focus, and its decentralized 
management system and entrepreneurial culture have delegated substantial discretion to 
U.S. refinery plant managers without clearly defining process safety expectations, responsi-
bilities, or accountabilities.

• BP has not instilled a common, unifying process safety culture among its U.S. re-
fineries.

• While all of BP’s U.S. refineries have active programs to analyze process hazards, 
the system as a whole does not ensure adequate identification and rigorous analysis of those 
hazards.

• The Panel’s technical consultants and the Panel observed that BP does have inter-
nal standards and programs for managing process risks. However, the Panel’s examination 
found that BP’s corporate safety management system does not ensure timely compliance 
with internal process safety standards and programs at BP’s five U.S. refineries.

• The Panel also found that BP’s corporate safety management system does not en-
sure timely implementation of external good engineering practices that support and could 
improve process safety performance at BP’s five U.S. refineries. (Summary of findings, xii-
xiii)

These findings largely validate and support the critical assessment of BP's safety 
management practices in the CSB report.



It seems clear that an important part of the substantial improvement that has oc-
curred in aviation safety in the past fifty years is the effective investigation and re-
porting provided by the NTSB. NTSB is an authoritative and respected bureau of 
experts whom the public trusts when it comes to discovering the causes of aviation 
disasters. The CSB has a much shorter institutional history -- it was created in 1990 -
- but we need to ask a parallel question here as well: Does the CSB provide a strong 
lever for improving safety practices in the chemical and petrochemical industries 
through its accident investigations; or are industry actors largely free to continue 
their poor management practices indefinitely, safe in the realization that large 
chemical accidents are rare and the costs of occasional liability judgments are man-
ageable?



SECTION 5 
 

Auditing FEMA 

 

https://undsoc.org/2019/06/08/auditing-fema/

Crucial to improving an organization's performance is being able to obtain honest 
and detailed assessments of its functioning, in normal times and in emergencies. 
FEMA has had a troubled reputation for faulty performance since the Katrina disas-
ter in 2005, and its performance in response to Hurricane Maria in Louisiana and 
Puerto Rico was also criticized by observers and victims. So how can FEMA get bet-
ter? The best avenue is careful, honest review of past performance, identifying spe-
cific areas of organizational failure and taking steps to improve in these areas.

It is therefore enormously disturbing to read an investigative report in the Washing-
ton Post ((Lisa Rein and Kimberly Kindy, Washington Post, June 6, 2019); link) doc-
umenting that investigation and audits by the Inspector General of the Department 
of Homeland Security were watered down and sanitized at the direction of the au-
dit bureau's acting director, John V. Kelly.

Auditors in the Department of Homeland Security inspector general’s office confirmed 
problems with the Federal Emergency Management Agency’s performance in Louisiana 
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— and in 11 other states hit over five years by hurricanes, mudslides and other disas-
ters.  

But the auditors’ boss, John V. Kelly, instead directed them to produce what they called 
“feel-good reports” that airbrushed most problems and portrayed emergency responders 
as heroes overcoming vast challenges, according to interviews and a new internal re-
view. 

... 

Investigators determined that Kelly didn’t just direct his staff to remove negative find-
ings. He potentially compromised their objectivity by praising FEMA’s work ethic to 
the auditors, telling them they would see “FEMA at her best” and instructing supervi-
sors to emphasize what the agency had done right in its disaster response. (Washington 
Post, June 6, 2019) 

"Feel-good" reports are not what quality improvement requires, and they are not 
what legislators and other public officials need as they consider the adequacy of 
some of our most important governmental institutions. It is absolutely crucial for 
the public and for government oversight that we should be able to rely on the hon-
est, professional, and rigorous work of auditors and investigators without political 
interference in their findings. These are the mechanisms through which the in-
tegrity of regulatory agencies and other crucial governmental agencies is main-
tained.

Legislators and the public are already concerned about the effectiveness of the Fed-
eral Aviation Agency's oversight in the certification process of the Boeing 737 MAX. 
The evidence brought forward by the Washington Post concerning interference 
with the work of the staff of the Inspector General of DHS simply amplifies that 
concern. The article correctly observes that independent and rigorous oversight is 
crucial for improving the functioning of government agencies, including DHS and 
FEMA:



Across the federal government, agencies depend on inspectors general to provide them 
with independent, fact-driven analysis of their performance, conducting audits and in-
vestigations to ensure that taxpayers’ money is spent wisely.  

Emergency management experts said that oversight, particularly from auditors on the 
ground as a disaster is unfolding, is crucial to improving the response, especially in en-
suring that contracts are properly administered. (Washington Post, June 6, 2019) 

Honest government simply requires independent and effective oversight processes. 
Every agency, public and private, has an incentive to conceal perceived areas of 
poor performance. Hospitals prefer to keep secret outbreaks of infection and other 
medical misadventures (link), the Department of Interior has shown an extensive 
pattern of conflict of interest by some of its senior officials (link), and the Pentagon 
Papers showed how the Department of Defense sought to conceal evidence of mili-
tary failure in Vietnam (link). The only protection we have from these efforts at con-
cealment, lies, and spin is vigorous governmental review and oversight, embodied 
by offices like the Inspectors General of various agencies, and an independent and 
vigorous press able to seek out these kinds of deception.



SECTION 6 
 

Regulatory Failure and the 737 MAX Disasters 

 

https://undsoc.org/2019/03/27/regulatory-failure-and-the-737-max-disasters/ 

The recent crashes of two Boeing 737 MAX aircraft raise questions about the safety 
certification process through which this modified airframe was certified for use by 
the FAA. Recent accounts of the design and manufacture of the aircraft demonstrate 
an enormous pressure for speed and great pressure to reduce costs. Attention has 
focused on a software system, MCAS, which was a feature needed to adapt to the 
aerodynamics created by repositioning of larger engines on the existing 737 body. 
The software was designed to automatically intervene to prevent stall if a single 
sensor in the nose indicated unacceptable angle of ascent. The crash investigations 
are not complete, but current suspicions are that the pilots in the two aircraft were 
unable to control or disable the nose-down response of the system in the roughly 40 
seconds they had to recover control of the aircraft. (James Fallows provides a good 
and accessible account of the details of the development of the 737 MAX in a story 
in the Atlantic; link.)

The question here concerns the regulatory background of the aircraft: was the certi-
fication process through which the 737 MAX was certified to fly a sufficiently rigor-
ous and independent one?

https://undsoc.org/2019/03/27/regulatory-failure-and-the-737-max-disasters/


Thomas Kaplan details in a New York Times article the division of responsibility 
that has been created in the certification process over the past several decades be-
tween the FAA and the manufacturer (NYT 3/27/19). Under this program, the FAA 
delegates a substantial part of the work of certification evaluation to the manufac-
turer and its engineering staff. Kaplan writes:

In theory, delegating much of the day-to-day regulatory work to Boeing allows the 
FAA to focus its limited resources on the most critical safety work, taps into existing 
industry technical expertise at a time when airliners are becoming increasingly com-
plex, and allows Boeing in particular to bring out new planes faster at a time of intense 
global competition with its European rival Airbus. 

However, it is apparent to both outsiders and insiders that this creates the possibili-
ty of impairing the certification process by placing crucial parts of the evaluation in 
the hands of experts whose interests and careers lie in the hands of the corporation 
whose product they are evaluating. This is an inherent conflict of interest for the 
employee, and it is potentially a critical flaw in the process from the point of view 
of safety. (See an earlier post on the need for an independent and empowered safety 
officer within complex and risky processes; link.)

Senator Richard Blumenthal (Connecticut) highlighted this concern when he wrote 
to the inspector general last week: “The staff responsible for regulating aircraft safe-
ty are answerable to the manufacturers who profit from cutting corners, not the 
American people who may be put at risk.”

A 2011 audit report from the Transportation Department’s inspector general’s office 
highlighted exactly this kind of issue: “The report cited an instance where FAA en-
gineers were concerned about the ‘integrity’ of an employee acting on the agency’s 
behalf at an unnamed manufacturer because the employee was ‘advocating a posi-
tion that directly opposed FAA rules on an aircraft fuel system in favor of the man-
ufacturer’.” The article makes the point that Congress has encouraged this program 
of delegation in order to constrain budget requirements for the federal agency.



Kaplan notes that there is also a worrisome degree of exchange of executive staff 
between the FAA and the airline industry, raising the possibility that the industry’s 
priorities about cost and efficiency may unduly influence the regulatory agency:

The part of the FAA under scrutiny, the Transport Airplane Directorate, was led at the 
time by an aerospace engineer names Ali Bahrami. The next year, he took a job at the 
Aerospace Industries Association, a trade group whose members include Boeing. In that 
position, he urged his former agency to allow manufacturers like Boeing to perform as 
much of the work of certifying new planes as possible. Mr. Bahrami is now back at the 
FAA as its top safety official. 

This episode illustrates one of the key dysfunctions of organizations that have been 
highlighted elsewhere here: the workings of conflict of commitment and interest 
within an organization, and the ability that the executives of an organization have 
to impose behavior and judgment on their employees that are at odds with the re-
sponsibilities these individuals have to other important social goods, including air-
line safety. The episode has a lot in common with the sequence of events leading to 
the launch of Space Shuttle Challenger (Vaughan, The Challenger Launch Decision: 
Risky Technology, Culture, and Deviance at NASA).

Charles Perrow has studied system failure extensively since publication of his im-
portant book, Normal Accidents: Living with High-Risk Technologies and extend-
ing through his 2011 book The Next Catastrophe: Reducing Our Vulnerabilities to 
Natural, Industrial, and Terrorist Disasters. In a 2015 article, “Cracks in the ‘regula-
tory state'” (link), he summarizes some of his concerns about the effectiveness of 
the regulatory enterprise. The abstract of the article shows its relevance to the cur-
rent case: 

Over the last 30 years, the U.S. state has retreated from its regulatory responsibility 
over private-sector economic activities. Over the same period, a celebratory literature, 
mostly in political science, has developed, characterizing the current period as the rise 
of the regulatory state or regulatory capitalism. The notion of regulation in this litera-
ture, however, is a perverse one—one in which regulators mostly advise rather than di-



rect, and industry and firm self- regulation is the norm. As a result, new and potential-
ly dangerous technologies such as fracking or mortgage backed derivatives are left un-
regulated, and older necessary regulations such as prohibitions are weakened. This arti-
cle provides a joint criticism of the celebratory literature and the deregulation reality, 
and strongly advocates for a new sociology of regulation that both recognizes and doc-
uments these failures. (203) 

The 2015 article highlights some of the precise sources of failure that seem to be ev-
ident in the 737 MAX case. “Government assumes a coordinating rather than a di-
rective role, in this account, as regulators draw upon industry best practices, its 
standard-setting proclamations, and encourage self-monitoring” (203). This is pre-
cisely what current reporting demonstrates about the FAA relationship to the man-
ufacturers.

One of the key flaws of self-monitoring is the lack of truly independent inspectors:

Part of the problem stems from the failure of firms to select truly independent inspec-
tors. Firms can, in fact, select their own inspectors—for example, firemen or police 
from the local areas who are quite conscious of the economic power of the local chemical 
firm they are to inspect. (205) 

Here again, the Boeing 737 MAX certification story seems to illustrate this defect as 
well. How serious are these “cracked regulatory institutions”? According to Perrow 
they are deadly serious. Here is Perrow’s summary assessment about the relation-
ship between regulatory failure and catastrophe:

Almost every major industrial accident in recent times has involved either regulatory 
failure or the deregulation demanded by business and industry. For more examples, see 
Perrow (2011). It is hard to make the case that the industries involved have failed to 
innovate because of federal regulation; in particular, I know of no innovations in the 
safety area that were stifled by regulation. Instead, we have a deregulated state and 
deregulated capitalism, and rising environmental problems accompanied by growing in-
come and wealth inequality. (210) 



In short, we seem to be at the beginning of an important reveal of the cost of neolib-
eral efforts to minimize regulation and to pass the responsibility for safety signifi-
cantly to the manufacturer. 

(Baldwin, Cave, and Lodge provide a good exposure to current thinking about gov-
ernment regulation in Understanding Regulation: Theory, Strategy, and Practice, 2nd 
Edition. Their Oxford Handbook of Regulation also provides excellent resources on this 
topic.)



SECTION 7 
 

Regulatory Delegation at the FAA 
https://undsoc.org/2019/10/28/regulatory-delegation-at-the-faa/

Earlier posts have focused on the role of inadequate regulatory oversight as part of 
the tragedy of the Boeing 737 MAX (link, link). (Also of interest is an earlier discus-
sion of the "quiet power" through which business achieves its goals in legislation 
and agency rules (link).) Reporting in the New York Times this week by Natalie 
Kitroeff and David Gelles provides a smoking gun for the idea of regulatory cap-
ture by industry over the regulatory agency established to ensure its safe operations 
(link). The article quotes a former attorney in the FAA office of chief counsel:

“The reauthorization act mandated regulatory capture,” said Doug Anderson, a for-
mer attorney in the agency’s office of chief counsel who reviewed the legislation. “It set 
the F.A.A. up for being totally deferential to the industry.” 

Based on exhaustive investigative journalism, Kitroeff and Gelles provide a detailed 
account of the lobbying strategy and efforts by Boeing and the aircraft manufactur-
ing industry group that led to the incorporation of industry-favored language into 
the FAA Reauthorization Act of 2018, and it is a profoundly discouraging account 
for anyone interested in the idea that the public good should drive legislation. The 
new paragraphs introduced into the final legislation stipulate full implementation 
of the philosophy of regulatory delegation and establish an industry-centered 
group empowered to oversee the agency's performance and to make recommenda-
tions about FAA employees' compensation. "Now, the agency, at the outset of the 
development process, has to hand over responsibility for certifying almost every 
aspect of new planes." Under the new legislation the FAA is forbidden from taking 
back control of the certification process for a new aircraft without a full investiga-
tion or inspection justifying such an action.

https://undsoc.org/2019/10/28/regulatory-delegation-at-the-faa/


As the article notes, the 737 MAX was certified under the old rules. The new rules 
give the FAA even less oversight powers and responsibilities for the certification of 
new aircraft and major redesigns of existing aircraft. And the fact that the MCAS 
system was never fully reviewed by the FAA, based on assurances of its safety from 
Boeing, reduces even further our confidence in the effectiveness of the FAA process. 
From the article:

The F.A.A. never fully analyzed the automated system known as MCAS, while Boeing 
played down its risks. Late in the plane’s development, Boeing made the system more 
aggressive, changes that were not submitted in a safety assessment to the agency. 

Boeing, the Aerospace Industries Association, and the General Aviation Manufac-
turers Association exercised influence on the 2018 legislation through a variety of 
mechanisms. Legislators and lobbyists alike were guided by a report on regulation 
authored by Boeing itself. Executives and lobbyists exercised their ability to influ-
ence powerful senators and members of Congress through person-to-person inter-
actions. And elected representatives from both parties favored "less regulation" as a 
way of supporting the economic interests of businesses in their states. For example:

They also helped persuade Senator Maria Cantwell, Democrat of Washington State, 
where Boeing has its manufacturing hub, to introduce language that requires the 
F.A.A. to relinquish control of many parts of the certification process. 

And, of course, it is important not to forget about the "revolving door" from indus-
try to government to lobbying firm. Ali Bahrami was an FAA official who subse-
quently became a lobbyist for the aerospace industry; Stephen Dixon is a former ex-
ecutive of Delta Airlines who now serves as Administrator of the FAA; and in 2007 
former FAA Administrator Marion Blakey became CEO of the Aerospace Industries 
Association, the industry's chief advocacy and lobbying group (link). It is hard to 
envision neutral, objective judgment in ensuring the safety of the public from such 
appointments.



Boeing and its allies found a receptive audience in the head of the House transportation 
committee, Bill Shuster, a Pennsylvania Republican staunchly in favor of deregulation, 
and his aide working on the legislation, Holly Woodruff Lyons. 

These kinds of influence on legislation and agency action provide crystal-clear illus-
trations of the mechanisms cited by Pepper Culpepper in Quiet Politics and Busi-
ness Power: Corporate Control in Europe and Japan explaining the political influ-
ence of business. Here is my description of his views in an earlier post:

Culpepper unpacks the political advantage residing with business elites and managers 
in terms of acknowledged expertise about the intricacies of corporate organization, an 
ability to frame the issues for policy makers and journalists, and ready access to rule-
writing committees and task forces. These factors give elite business managers posi-
tional advantage, from which they can exert a great deal of influence on how an issue is 
formulated when it comes into the forum of public policy formation. 

It seems abundantly clear that the "regulatory delegation" movement and its under-
lying effort to reduce regulatory burden on industry have gone too far in the case of 
aviation; and the same seems true in other industries such as the nuclear industry. 
The much harder question is organizational: what form of regulatory oversight 
would permit a regulatory industry to genuinely enhance the safety of the regulat-
ed industry and protect the public from unnecessary hazards? Even if we could 
take the anti-regulation ideology that has governed much public discourse since the 
Reagan years out of the picture, there are the continuing issues of expertise, fund-
ing, and industry power of resistance that make effective regulation a huge chal-
lenge. 



SECTION 8 
 

Nuclear Power Plant Siting Decisions 

 

https://undsoc.org/2019/03/25/nuclear-power-plant-siting-decisions/ 

Readers may be skeptical about the practical importance of the topic of nuclear 
power plant siting decisions, since very few new nuclear plants have been pro-
posed or approved in the United States for decades. However, the topic is one for 
which there is an extensive historical record, and it is a process that illuminates the 
challenge for government to balance risk and benefit, private gain and public cost.  
Moreover, siting inherently brings up issues that are both of concern to the public in 
general (throughout a state or region of the country) and to the citizens who live in 
close proximity to the recommended site. The NIMBY problem is unavoidable — it 
is someone’s backyard, and it is a worrisome neighbor. So this is a good case in 
terms of which to think creatively about the responsibilities of government for en-
suring the public good in the face of risky private activity, and the detailed institu-
tions of regulation and oversight that would work to make wise public outcomes 
more likely.

I’ve been thinking quite a bit recently about technology failure, government regula-
tion, and risky technologies, and there is a lot to learn about these subjects by look-
ing at the history of nuclear power in the United States. Two books in particular 
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have been interesting to me. Neither is particularly recent, but both shed valuable 
light on the public-policy context of nuclear decision-making. The first is Joan 
Aron’s account of the processes that led to the cancellation of the Shoreham nuclear 
power plant on Long Island in the 1970s (Licensed To Kill?: The Nuclear Regulatory 
Commission and the Shoreham Power Plant) and the second is Donald Stever, Jr.’s ac-
count of the licensing process for the Seabrook nuclear power plant in Seabrook and 
The Nuclear Regulatory Commission: The Licensing of a Nuclear Power Plant. Both are 
fascinating books and well worthy of study as a window into government decision-
making and regulation. Stever’s book is especially interesting because it is a highly 
capable analysis of the licensing process, both at the state level and at the level of 
the NRC, and because Stever himself was a participant. As an assistant attorney 
general in New Hampshire he was assigned the role of Counsel for the Public 
throughout the process in New Hampshire.

Joan Aron’s 1997 book Licensed to Kill? is a detailed case study the effort to establish 
the Shoreham nuclear power plant on Long Island in the 1980s. LILCO had pro-
posed the plant to respond to rising demand for electricity on Long Island as popu-
lation and energy use rose. And Long Island is a long, narrow island on which traf-
fic congestion at certain times of day is legendary. Evacuation planning was both 
crucial and in the end, perhaps impossible.

This is an intriguing story, because it led eventually to the cancellation of the oper-
ating license for the plant by the NRC after completion of the plant. And the cancel-
lation resulted largely from the effectiveness of public opposition and interest-
group political pressure. Aron provides a detailed account of the decisions made by 
the public utility company LILCO, the AEC and NRC, New York state and local au-
thorities, and citizen activist groups that led to the costliest failed investment in the 
history of nuclear power in the United States.

In 1991 the NRC made the decision to rescind the operating license for the Shore-
ham plant, after completion at a cost of over $5 billion but before it had generated a 
kilowatt of electricity.



Aron’s basic finding is that the project collapsed in costly fiasco because of a loss of 
trust among the diverse stakeholders: LILCO, the Long Island public, state and lo-
cal agencies and officials, scientific experts, and the Nuclear Regulatory Commis-
sion. The Long Island tabloid Newsday played a role as well, sensationalizing every 
step of the process and contributing to public distrust of the process. Aron finds 
that the NRC and LILCO underestimated the need for full analysis of safety and 
emergency preparedness issues raised by the plant’s design, including the issue of 
evacuation from a largely inaccessible island full of two million people in the event 
of disaster. LILCO’s decision to upscale the capacity of the plant in the middle of 
the process contributed to the failure as well. And the occurrence of the Three Mile 
Island disaster in 1979 gave new urgency to the concerns experienced by citizens 
living within fifty miles of the Shoreham site about the risks of a nuclear plant.

As we have seen, Shoreham failed to operate because of intense public opposition, in 
which the governor played a key role, inspired in part by the utility’s management in-
competence and distrust of the NRC. Inefficiencies in the NRC licensing process were 
largely irrelevant to the outcome. The public by and large ignored NRC’s findings and 
took the nonsafety of the plant for granted. (131) 

The most influential issue was public safety: would it be possible to perform an or-
derly evacuation of the population near the plant in the event of a serious emer-
gency? Clarke and Perrow (included in Helmut Anheier, ed., When Things Go 
Wrong: Organizational Failures and Breakdowns) provide an extensive analysis of 
the failures that occurred during tests of the emergency evacuation plan designed 
by LILCO. As they demonstrate, the errors that occurred during the evacuation test 
were both “normal” and potentially deadly.

One thing that comes out of both books is the fact that the commissioning and regu-
latory processes are far from ideal examples of the rational development of sound 
public policy. Rather, business interests, institutional shortcomings, lack of pro-
cedural knowledge by committee chairs, and dozens of other factors lead to out-
comes that appear to fall far short of what the public needs. But in addition to ordi-
nary intrusions into otherwise rational policy deliberations, there are other reasons 



to believe that decision-making is more complicated and less rational than a simple 
model of rational public policy formation would suggest. Every decision-maker 
brings a set of “framing assumptions” about the reality concerning which he or she 
is deliberating. These framing assumptions impose an unavoidable kind of cogni-
tive bias into collective decision-making. A business executive brings a worldview 
to the question of regulation of risk that is quite different from that of an ecologist 
or an environmental activist. This is different from the point often made about self-
interest; our framing assumptions do not feel like expressions of self-interest, but 
rather simply secure convictions about how the world works and what is important 
in the world. This is one reason why the work of social scientists like Scott Page 
(The Difference: How the Power of Diversity Creates Better Groups, Firms, Schools, and 
Societies) on the value of diversity in problem-solving and decision-making is so 
important: by bringing multiple perspectives and cognitive frames to a problem, we 
are more likely to get a balanced decision that gives appropriate weight to the legit-
imate interests and concerns of all involved.

Here is an interesting concrete illustration of cognitive bias (with a generous mea-
sure of self-interest as well) in Stever’s discussion of siting decisions for nuclear 
power plants:

From the time a utility makes the critical in-house decision to choose a site, any further 
study of alternatives is necessarily negative in approach. Once sufficient corporate as-
sets have been sunk into the chosen site to produce data adequate for state site review, 
the company’s management has a large enough stake in it to resist suggestions that a 
full study of site alternatives be undertaken as a part of the state (or for that matter as 
a part of the NEPA) review process. hence, the company’s methodological approach to 
evaluating alternates to the chosen site will always be oriented toward the desired con-
clusion that the chosen site is superior. (Stever 1980 : 30) 

This is the bias of sunk costs, both inside the organization and in the cognitive 
frames of independent decision makers in state agencies.



Stever’s central point here is a very important one: the pace of site selection favors 
the energy company’s choices over the concerns and preferences of affected groups 
because the company is in a position to have dedicated substantial resources to de-
velopment of the preferred site proposal. Likewise, scientific experts have a difficult 
time making their concerns about habitat or traffic flow heard in the context.

But here is a crucial thing to observe: the siting decision is only one of dozens in the 
development of a new power plant, which is itself only one of hundreds of gov-
ernment / business decisions made every year. What Stever describes is a structural 
bias in the regulatory process, not a one-off flaw. At its bottom, this is the task that 
government faces when considering the creation of a new nuclear power plant: “to 
assess the various public and private costs and benefits of a site proposed by a utili-
ty” (32); and Stever’s analysis makes it doubtful that existing public processes do 
this in a consistent and effective way. Stever argues that government needs to have 
more of a role in site selection, not less, as pro-market advocates demand: “The 
kind of social and environmental cost accounting required for a balanced initial as-
sessment of, and development of, alternative sites should be done by a public body 
acting not as a reviewer of private choices, but as an active planner” (32).

Notice how this scheme shifts the pace and process from the company to the rele-
vant state agency. The preliminary site selection and screening is done by a state 
site planning agency, with input then invited from the utilities companies, interest 
groups, and a formal environmental assessment. This places the power squarely in 



the hands of the government agency rather than the private owner of the plant — 
reflecting the overriding interest the public has in ensuring health, safety, and envi-
ronmental controls.

Stever closes a chapter on regulatory issues with these cogent recommendations 
(38-39):

1. Electric utility companies should not be responsible for decisions concerning early nu-
clear-site planning.

2. Early site identification, evaluation, and inventorying is a public responsibility that 
should be undertaken by a public agency, with formal participation by utilities and in-
terest groups, based upon criteria developed by the state legislature.

3. Prior to the use of a particular site, the state should prepare a complete environmental 
assessment for it, and hold adjudicatory hearings on contested issues.

4. Further effort should be made toward assessing the public risk of nuclear power plant 
sites.

5. In areas like New England, characterized by geographically small states and high ener-
gy demand, serious efforts should be made to develop regional site planning and evalua-
tion.

6. Nuclear licensing reform should focus on the quality of decision-making.

7. There should be a continued federal presence in nuclear site selection, and the resolution 
of environmental problems should not be delegated entirely to the states. 

(It is very interesting to me that I have not been able to locate a full organizational 
study of the Nuclear Regulatory Commission itself.)



SECTION 9 
 

The Morandi Bridge Collapse as Regulatory Capture 

 

 

https://undsoc.org/2019/03/06/the-morandi-bridge-collapse-and-regulatory-capture/ 

A recurring topic in Understanding Society is the question of the organizational caus-
es that lie in the background of major accidents and technological disasters. One 
such disaster is the catastrophic collapse of the Morandi Bridge in Genoa in August, 
2018, which resulted in the deaths of 43 people. Was this a technological failure, a 
design failure — or importantly a failure in which private and public organizational 
features led to the disaster?

https://undsoc.org/2019/03/06/the-morandi-bridge-collapse-and-regulatory-capture/


A major story in the New York Times on March 5, 2019 (link) makes it clear that social 
and organizational causes were central to this horrendous failure. (What could be 
more terrifying than having the highway bridge under your vehicle collapse to the 
earth 150 feet beneath you?) In this case it is evident from the Times coverage that a 
major cause of the disaster was the relationship between Autostrade per l’Italia, the 
private company that manages the bridge and derives enormous profit from it, and 
the regulatory ministries responsible for regulating and supervising safe operations 
of highways and bridges.

In a sign of the arrogance of wealth and power involved in the relationship, the 
Benetton family threatened a multimillion dollar lawsuit against the economist 
Marco Ponti who had served on an expert panel advising the government and had 
made strong statements about the one-sided relationship that existed. The threat 
was not acted upon, but the abuse of power is clear.

This appears to be a textbook case of “regulatory capture”, a situation in which the 
private owners of a risky enterprise or activity use their economic power to influ-
ence or intimidate the government regulatory agencies that nominally oversee their 
activities. “Autostrade reaped huge profits and acquired so much power that the 
state became a largely passive regulatory” (NYT March 5, 2019). Moreover, inde-
pendent governmental oversight was crippled by the fact that “the company effec-
tively regulated itself– because Autostrade’s parent company owned the inspection 
company responsible for safety checks on the Morandi Bridge” (NYT). The Times 
quotes Carlo Scarpa, and economics professor at the University of Brescia:

Any investor would have been worried about bidding. The Benettons, though, knew the 
system and they understood that the Ministry of Infrastructure and Transport, which 
was supposed to supervise the whole thing, was weak. They were able to calculate the 
weight the company would have in the political arena. (NYT March 5, 2019) 

And this seems to have worked out as the family expected:



Autostrade became a political powerhouse, acquiring clout that the Ministry of In-
frastructure and Transport, perpetually underfunded and employing a small fraction of 
the staff, could not match. (NYT March 5, 2019) 

The story notes that the private company made a great deal of money from this con-
tract, but that the state also benefited financially. “Autostrade has poured billions of 
euros into state coffers, paying nearly 600 million euros a year in corporate taxes, 
V.A.T. and license fees.”

The story also surfaces other social factors that played a role in the disaster, includ-
ing opposition by Genoa residents to the construction involved in creating a poten-
tial bypass to the bridge.

Here is what the Times story has to say about the inspections that occurred:

Beyond fixing blame for the bridge collapse, a central question of the Morandi tragedy 
is what happened to safety inspections. The answer is that the inspectors worked for 
Autostrade more than for the state. For decades, Spea Engineering, a Milan-based 
company, has performed inspections on the bridge. If nominally independent, Spea is 
owned by Autostrade’s parent company, Atlantia, and Autostrade is also Spea’s 
largest customer. Spea’s offices in Rome and elsewhere are housed inside Autostrade. 
One former bridge design engineer for Spea, Giulio Rambelli, described Autostrade’s 
control over Spea as “absolute,” (NYT March 5, 2019) 

The story notes that this relationship raises the possibility of conflicts of interest 
that are prohibited in other countries. The story quotes Professor Giuliano Fonderi-
co: “All this suggests a system failure.”

The failure appears to be first and foremost a failure of the state to fulfill its obliga-
tions of regulation and oversight of dangerous activities. By ceding any real and ef-
fective system of safety inspection to the business firms who are benefitting from 
the operations of the bridge, the state has essentially given up its responsibility of 
ensuring the safety of the public.



It is also worth underlining the point made in the article about the huge mismatch 
that exists between the capacities of the business firms in question and the agencies 
nominally charged to regulate and oversee them. This is a system-level failure at a 
higher level, since it highlights the fact of the power imbalance that almost always 
exists between large corporate wealth and the government agencies charged to 
oversee their activities.

Here is an editorial from the Guardian that makes some similar points; link. There 
don’t appear to be book-length treatments of the Morandi Bridge disaster available 
in English. Here is an Italian book on the subject by Eugenio Ceroni and Luca 
Cozzi, Ponte Morandi – Autopsia di una strage: I motivi tecnici, le colpe, gli errori. Quel 
che si poteva fare e non si è fatto (Italian Edition), which appears to be a technical civil-
engineering analysis of the collapse. The Kindle translate option using Bing is help-
ful for non-Italian readers to get the thrust of this short book. In the engineering 
analysis inadequate inspection and incomplete maintenance remediation are key 
factors in the collapse.
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