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ABSTRACT. This case study focuses on Roger Boisjoly’s
attempt to prevent the launch of the Challenger and
subsequent quest to set the record straight despite negative
consequences. Boisjoly’s experiences before and after the
Challenger disaster raise numerous ethical issues that are
integral to any explanation of the disaster and applicable to
other management situations. Underlying all these issues,
however, is the problematic relationship between individual
and organizational responsibility. In analyzing this funda-
mental issue, this paper has two objectives: first, to demon-
strate the extent to which the ethical ambiguity that
permeates the relationship between individual and organiza-
tional responsibility contributed to the Challenger disaster;
second, to reclaim the meaning and importance of in-
dividual responsibility within the diluting context of large

organizations. ‘
Introduction
On January 28, 1986, the space shutde Challenger

exploded 73 seconds into its flight, killing the seven
astronauts aboard. As the nation mourned the tragic
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loss of the crew members, the Rogers Commission
was formed to investigate the causes of the disaster.
The Commission concluded that the explosion oc-
curred due to seal failure in one of the solid rocket
booster joints. Testimony given by Roger Boisjoly,
Senior Scientist and acknowledged rocket seal expert,
indicated that top management at NASA and Mor-
ton Thiokol had been aware of problems with the
O-ring seals, but agreed to launch against the
recommendation of Boisjoly and other engineers.
Boisjoly had alerted management to problems with
the O-rings as early as January, 1985, yet several
shuttle launches prior to the Challenger had been
approved without correcting the hazards. This sug-
gests that the management practice of NASA and
Morton Thiokol had created an environment which
altered the framework for decision making, leading
to a breakdown in communication between tech-
nical experts and their supervisors, and top level
management, and to the acceptance of risks that
both organizations had historically viewed as un-
acceptable. With human lives and.the natonal
interest at stake, serious ethical concerns are em-
bedded in this dramatic change in management
practice.

In fact, one of the most important aspects of the
Challenger disaster — both in terms of the causal
sequence that led to it and the lessons to be learned

- from it — is its ethical dimension. Ethical issues are

woven throughout the tangled web of decisions,
events, practices, and organizational structures that
resulted in the loss of the Challenger and its seven
astronauts. Therefore, an ethical analysis of this
tragedy is essential for a full understanding of the
event itself and for the implications it has for any
endeavor where public policy, corporate practice,
and individual decisions intersect.

The significance of an ethical analysis of the
Challenger disaster is indicated by the fact that it
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immediately presents one of the most urgent, but
difficult, issues in the examination of corporate and
individual behavior today, ie, whether existing
ethical theories adequately address the problems
posed by new technologies, new forms of organiza-
tion, and evolving social systems. At the heart of this
issue is the concept of responsibility. No ethical
concept has been more affected by the impact of
these changing realities. Modern technology has so
transformed the context and scale of human action
that not only do the traditional parameters of respon-
sibility seem inadequate to contain the full range of
human acts and their consequences, but even more
fundamentally, it is no longer the individual that is
the primary locus of power and responsibility, but

public and private institutions. Thus, it would seem,

it is no longer the character and virtues of individ-.

uals that determine the standards of moral conduct,
it is the policies and structures of the institutional
settings within which they live and work.

Many moral conflicts facing individuals within
institutional settings do arise from matters pertaining
to organizational structures or questions of public
policy. As such, they are resolvable only at a level
above the responsibilities of the individual. There-
fore, some writers argue that the ethical respon-
sibiliies of the engineer or manager in a large
corporation have as much to do with the organiza-
tion as with the individual. Instead of expecting
individual engineers or managers to be moral heroes,
emphasis should be on the creation of organizational
structures conducive to ethical behavior among all
agents under their aegis. It would be futile to
attempt to establish a sense of ethical responsibility
in engineers and management personnel and ignore
the fact that such persons work within a socio-
technical environment which increasingly under-
mines the notion of individual, responsible moral
agency (Boling and Dempsey, 1981; DeGeorge,
1981).

Yet, others argue that precisely because of these
organizational realities individual accountabili
must be re-emphasized to counteract the diffusion
of responsibility within large organizations and to
prevent its evasion under the rubric of collective
responsibility. Undoubtedly institutions do take on a
kind of collective life of their own, but they do
not exist, or act, independently of the individuals
that constitute them, whatever the theoretical and

practical complexities of delineating the precise
relationships involved. Far from diminishing indi-
viduals’ obligations, the reality of organizational life
increases them because the consequences of decisions
and acts are extended and amplified through the
reach and power of that reality. Since there are per-
vasive and inexorable connections between ethical
standards and behavior of individuals within an
organization and its structure and operation, “the
sensitizing of professionals to ethical considerations
should be increased so that institutional structures
will reflect enhanced ethical sensitivities as trained
professionals move up the organizational ladder to
positions of leadership” (Mankin, 1981, p. 17).

By reason of the courageous activities and tes-
timony of individuals like Roger Boisjoly, the
Challenger disaster provides a fascinating illustration
of the dynamic tension between organizational and
individual responsibility. By focusing on this central
issue, this article seeks to accomplish two objectives:
first, to demonstrate the extent to which the Chal-
lenger disaster not only gives concrete expression to
the ethical ambiguity that permeates the relationship
between organizational and individual responsibility,
but also, in fact, is a result of it; second, to reclaim
the meaning and importance of individual respon-
sibility within the diluting context of large organiza-
tions.

In meeting these objectives, the article is divided
into two parts: a case study of Roger Boisjoly’s efforts
to galvanize management support for effectively
correcting the high risk O-ring problems, his
attempt to prevent the launch, the scenario which
resulted in the launch decision, and Boisjoly’s quest
to set the record straight despite enormous personal
and professional consequences; and an ethical analy-
sis of these events.

Preview for disaster

On January 24, 1985, Roger Boisjoly, Senior Scientist
at Morton Thiokol, watched the launch of Flight
51-C of the space shuttle program. He was at Cape
Canaveral to inspect the solid rocket boosters from
Flight 51-C following their recovery in the Atlantic
Ocean and to conduct a training session at Kennedy
Space Center (KSC) on the proper methods of
inspecting the booster joints. While watching the
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launch, he noted that the temperature that day was
much cooler than recorded at other launches, but
was still much warmer than the 18 degree tempera-
ture encountered three days earlier when he arrived
in Orlando. The unseasonably cold weather of the
past several days had produced the worst citrus crop
failures in Florida history.

When he inspected the solid rocket boosters
several days later, Boisjoly discovered evidence that
the primary O-ring seals on two field joints had
been compromised by hot combustion gases (i.e., hot
gas blow-by had occurred) which had also eroded
part of the primary O-ring. This was the first time
that a primary seal on a field joint had been pene-
trated. When he discovered the large amount of
blackened grease between the primary and secondary
seals, his concern heightened. The blackened grease
was discovered over 80 degree and 110 degree arcs,
respectively, on two of the seals, with the larger arc
indicating greater hot gas blow-by. Post-flight cal-
culations indicated that the ambient temperature of
the field joints at launch time was 53 degrees. This
evidence, coupled with his recollection of the low
temperature the day of the launch and the citrus crop
damage caused by the cold spell, led to his conclusion
that the severe hot gas blow-by may have been
caused by, and related to, low temperature. After
reporting these findings to his superiors, Boisjoly
presented them to engineers and management at
NASA’s Marshall Space Flight Center (MSFC). As a
result of his presentation at MSFC, Roger Boisjoly
was asked to participate in the Flight Readiness
Review (FRR) on February 12, 1985 for Flight 51-E
which was scheduled for launch in April, 1985. This
FRR represents the first association of low tempera-
ture with blow-by on a field joint, a condition that
was considered an “acceptable risk” by Larry Mulloy,
NASA’s Manager for the Booster Project, and other
NASA officials.

Roger Boisjoly had twenty-five years of experi-
ence as an engineer in the aerospace industry.
Among his many notable assignments were the
performance of stress and deflection analysis on the
flight control equipment of the Advanced Minute-
man Missile at Autonetics, and serving as a lead
engineer on the lunar module of Apollo at Hamilton
Standard. He moved to Utah in 1980 to take a
position in the Applied Mechanics Department as a
Staff Engineer at the Wasatch Division of Morton

Thiokol. He was considered the leading expert in the
United States on O-rings and rocket joint seals and
received plaudits for his work on the joint seal prob-
lems from Joe C. Kilminster, Vice President of Space
Booster Programs, Morton Thiokol (Kilminster, July,
1985). His commitment to the company and the
community was further demonstrated by his service
as Mayor of Willard, Utah from 1982 to 1983.

The tough questioning he received at the Feb-
ruary 12th FRR convinced Boisjoly of the need for
further evidence linking low temperature and hot
gas blow-by. He worked closely with Arnie Thomp-
son, Supervisor of Rocket Motor Cases, who con-
ducted subscale laboratory tests in March, 1985, to
further test the effects of temperature on O-ring
resiliency. The bench tests that were performed
provided powerful evidence to support Boisjoly’s
and Thompson’s theory: Low temperatures greatly
and adversely affected the ability of O-rings to create
a seal on solid rocket booster joints. If the tempera-
ture was too low (and they did not know what the
threshold temperature would be), it was possible that
neither the primary or secondary O-rings would
seal!

One month later the post-flight inspection of
Flight 51-B revealed that the primary seal of a
booster nozzle joint did not make contact during its
two minute flight. If this damage had occurred in a
field joint, the secondary O-ring may have failed to
seal, causing the loss of the flight. As a result,
Boisjoly and his colleagues became increasingly
concerned about shuttle safety. This evidence from
the inspection of Flight 51-B was presented at the
FRR for Flight 51-F on July 1, 1985; the key
engineers and managers at NASA and Morton
Thiokol were now aware of the critical O-ring
problems and the influence of low temperature on
the performance of the joint seals.

During July, 1985, Boisjoly and his associates
voiced their desire to devote more effort and re-
sources to solving the problems of O-ring erosion. In
his activity reports dated July 22 and 29, 1985,
Boisjoly expressed considerable frustration with the
lack of progress in this area, despite the fact that
a Seal Erosion Task Force had been informally
appointed on July 19th. Finally, Boisjoly wrote the
following memo, labelled “Company Private”, to R.
K. (Bob) Lund, Vice President of Engineering for
Morton Thiokol, to express the extreme urgency of
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his concerns. Here are some excerpts from that
memo:

This letter is written to insure that management is fully
aware of the seriousness of the current O-ring erosion
problem ... The mistakenly accepted position on the
joint problem was to fly without fear of failure . . . is now
drastically changed as a result of the SRM 16A nozzle
joint erosion which eroded a secondary O-ring with the
primary O-ring never sealing. If the same scenario should
occur in a field joint (and it could), then it is a jump ball
as to the success or failure of the joint ... The result
would be a catastrophe of the highest order — loss of
human life. . .

It is my honest and real fear that if we do not take
immediate action to dedicate a team to solve the prob-
lem, with the field joint having the number one priority,
then we stand in jeopardy of losing a flight along with all
the launch pad facilities (Boisjoly, July, 1985a).

On August 20, 1985, R. K. Lund formally announced
the formation of the Seal Erosion Task Team. The
team consisted of only five full-time engineers from
the 2500 employed by Morton Thiokol on the Space
Shuttle Program. The events of the next five months
would demonstrate that management had not pro-
vided the resources necessary to carry out the enor-
mous task of solving the seal erosion problem.

On October 3, 1985, the Seal Erosion Task Force
met with Joe Kilminster to discuss the problems they
were having in gaining organizational support neces-
sary to solve the O-ring problems. Boisjoly later
stated that Kilminster summarized the meeting as a
“good bullshit session”. Once again frustrated by
bureaucratic inertia, Boisjoly wrote in his activity
report dated October 4th:

... NASA is sending an engineering representative to
stay with us starting Oct. 14th. We feel that this is a
direct result of their feeling that we (MTI) are not
responding quickly enough to the seal problem. . . upper
management apparently feels that the SRM program is
ours for sure and the customer be damned (Boisjoly,
October, 1985b).

Boisjoly was not alone in his éxpression of frustra-
tion. Bob Ebeling, Department Manager, Solid
Rocket Motor Igniter and Final Assembly, and a
member of the Seal Erosion Task Force, wrote in a

memo to Allan McDonald, Manager of the Solid
Rocket Motor Project, “HELP! The seal task force is
constantly being delayed by every possible means . . .
We wish we could get action by verbal request, but
such is not the case. This is a red flag” (McConnell,
1987),

At the Society of Automotive Engineers (SAE)
conference on October 7, 1985, Boisjoly presented
a six-page overview of the joints and the seal
configuration to approximately 130 technical experts
in hope of soliciting suggestions for remedying the
O-ring problems. Although MSFC had requested the
presentation, NASA gave strict instructions not to
express the critical urgency of fixing the joints, but
merely to ask for suggestions for improvement.
Although no help was forthcoming, the conference
was a milestone in that it was the first tme that
NASA allowed information on the O-ring difficul-
ties to be expressed in a public forum. That NASA
also recognized that the O-ring problems were not
receiving appropriate attention and manpower con-
siderations from Morton Thiokol management is
further evidenced by Boisjoly’s October 24 log entry,
“ .. Jerry Peoples (NASA) has informed his people
that our group needs more authority and people
to do the job. Jim Smith (NASA) will corner Al
McDonald today to attempt to implement this
direction.”

The October 30 launch of Flight 61-A of the
Challenger provided the most convincing, and yet to
some the most contestable, evidence to date that low
temperature was directly related to hot gas blow=by.
The left booster experienced hot gas blow-by in the
center and aft field joints without any seal erosion.
The ambient temperature of the field joints was
estimated to be 75 degrees at launch time based on
post-flight calculations. Inspection of the booster
joints revealed that the blow-by was less severe than
that found on Flight 51-C because the seal grease
was a grayish black color, rather than the jet black
hue of Flight 51-C. The evidence was now consistent
with the bench tests for joint resiliency conducted in
March. That is, at 75 degrees the O-ring lost contact
with its sealing surface for 2.4 seconds, whereas at 50
degrees the O-ring lost contact for 10 minutes. The
actual flight daca revealed greater hot gas blow-by
for the O-rings on Flight 51-C which had an
ambient temperature of 53 degrees than for Flight
61-A which had an ambient temperature of 75
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degrees. Those who rejected this line of reasoning
concluded that temperature must be irrelevant since
hot gas blow-by had occurred even at room tem-
perature (75 degrees). This difference in interpre-
tation would receive further attention on January 27,
1986.

During the next two and one-half months, litde
progress was made in obtaining a solution to the
O-ring problems. Roger Boisjoly made the following
entry into his log on January 13, 1986, “O-ring
resiliency tests that were requested on September 24,
1985 are now scheduled for January 15, 1986.

The day before the disaster

At 10 am. on January 27, 1986, Arnie Thompson
received a phone call from Boyd Brinton, Thiokol’s
Manager of Project Engineering at MSFC, relaying
the concerns of NASA’s Larry Wear, also at MSFC,
about the 18 degree temperature forecast for the
launch of Flight 51-L, the Challenger, scheduled for
the next day. This phone call precipitated a series of
meetings within Morton Thiokol, at the Marshall
Space Flight Center; and at the Kennedy Space
Center that culminated in a three-way telecon
involving three teams of engineers and managers,
that began at 8:15 p.m. ES.T.

Joe Kilminster, Vice President, Space Booster
Programs, of Morton Thiokol began the telecon by
turning the presentation of the engineering charts
over to Roger Boisjoly and Arnie Thompson. They
presented thirteen charts which resulted in a recom-
mendation against the launch of the Challenger.
Boisjoly demonstrated their concerns with the per-
formance of the O-rings in the field joints during
the inidal phases of Challenger’s flight with charts
showing the effects of primary O-ring erosion, and
its timing, on the ability to maintain a reliable
secondary seal. The tremendous pressure and release
of power from the rocket boosters create rotation in
the joint such that the metal moves away from the
O-rings so that they cannot maintain contact with
the metal surfaces. If, at the same time, erosion
occurs in the primary O-ring for any reason, then
there is a reduced probability of maintaining a
secondary seal. It is highly probable that as the
ambient temperature drops, the primary O-ring will
not seat that there will be hot gas blow-by and

erosion of the primary O-ring; and that a catas-
trophe will occur when the secondary O-ring fails to
seal.

Bob Lund presented the final chart that included
the Morton Thiokol recommendations that the
ambient temperature including wind must be such
that the seal temperature would be greater than 53
degrees to proceed with the launch. Since the over-
night low was predicted to be 18 degrees, Bob Lund
recommended against launch on January 28, 1986 or
until the seal temperature exceeded 53 degrees.

NASA’s Larry Mulloy bypassed Bob Lund and
directly asked Joe Kilminster for his reaction.
Kilminster stated that he supported the position of
his engineers and he would not recommend launch
below 53 degrees.

George Hardy, Deputy Director of Science and
Engineering at MSFC, said he was “appalled at that
recommendation”, according to Allan McDonald’s
testimony before the Rogers Commission. Never-
theless, Hardy would not recommend to launch if
the contractor was against it. After Hardy’s reaction,
Stanley Reinartz, Manager of Shuttle Project Office
at MSFC, objected by pointing out that the solid
rocket motors were qualified to operate between 40
and 90 degrees Fahrenheit.

Mulloy, citing the data from Fight 61-A
which indicated to him that temperature was not a
factor, strenuously objected to Morton Thiokol's
recommendation. He suggested that Thiokol was
attempting to establish new Launch Commit Criteria
at 53 degrees and that they couldn’t do that the night
before a launch. In exasperation Mulloy asked, “My
God, Thiokol, when do you want me to launch?
Next April?” (McConnell, 1987). Although other
NASA officials also objected to the association of
temperature with O-ring erosion and hot gas blow-
by, Roger Boisjoly was able to hold his ground and
demonstrate with the use of his charts and pictures
that there was indeed a relationship: The lower the
temperature the higher the probability of erosion
and blow-by and the greater the likelihood of an
accident. Finally, Joe Kilminster asked for a five
minute caucus off-net.

According to Boisjoly’s testimony before the
Rogers Commission, Jerry Mason, Senior Vice Pre-
sident of Wasatch Operations, began the caucus by
saying that “a management decision was necessary”.
Sensing that an attempt would be made to overturn
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the no-launch decision, Boisjoly and Thompson
attempted to re-review the material previously pre-
sented to NASA for the executives in the room.
Thompson took a pad of paper and tried to sketch
out the problem with the joint, while Boisjoly laid
out the photos of the compromised joints from
Flights 51-C and 61-A. When they became con-
vinced that no one was listening, they ceased their
efforts. As Boisjoly would later testify, “There was
not one positive pro-launch statement ever made by
anybody” (Report of the Presidential Commission,
1986, IV, p. 792, hereafter abbreviated as R.C)).

According to Boisjoly, after he and Thompson
made their last attempts to stop the launch, Jerry
Mason asked rhetorically, “Am I the only one who
wants to fly?” Mason turned to Bob Lund and asked
him to “take off his engineering hat and put on his
management hat”. The four managers held a brief
discussion and voted unanimously to recommend
Challenger’s launch.

Exhibit I shows the revised recommendations that
were presented that evening by Joe Kilminster after
the caucus to support management’s decision to

launch. Only one of the rationales presented that

evening supported the launch (demonstrated erosion
sealing threshold is three times greater than 0.038"
erosion experienced on SRM-15). Even so, the issue
at hand was sealability at low temperature, not
erosion. While one other rationale could be consid-
ered a neutral statement of engineering fact (O-ring
pressure leak check places secondary seal in outboard
position which minimizes sealing time), the other
seven rationales are negative, anti-launch, statements.
After hearing Kilminster's presentation, which was
accepted without a single probing question, George
Hardy asked him to sign the chart and telefax it to
Kennedy Space Center and Marshall Space Flight
Center. At 11 p.m. ES.T. the teleconference ended.
Aside from the four senior Morton Thiokol
executives present at the teleconference, all others
were excluded from the final decision. The process
represented a radical shift from previous NASA
policy. Until that moment, the burden of proof had
always been on the engineers to prove beyond a
doubt that it was safe to lJaunch. NASA, with their
objections to the original Thiokol recommendaton
against the launch, and Mason, with his request for a
“management decision”, shifted the burden of proof

EXHIBIT |
MTI assessment of temperature concern on SRM-25 (51L) launch

® CALCULATIONS SHOW THAT SRM-25 O-RINGS WILL BE 20° COLDER THAN SRM-15 O-RINGS
¢ TEMPERATURE DATA NOT CONCLUSIVE ON PREDICTING PRIMARY O-RING BLOW-BY

® ENGINEERING ASSESSMENT IS THAT:

¢ COLDER O-RINGS WILL HAVE INCREASED EFFECTIVE DUROMETER (“HARDER”)

® “HARDER" O-RINGS WILL TAKE LONGER TO “SEAT”

® MORE GAS MAY PASS PRIMARY O-RING BEFORE THE PRIMARY SEAL SEATS (RELATIVE TO SRM-15)
¢ DEMONSTRATED SEALING THRESHOLD IS 3 TIMES GREATER THAN 0.038" EROSION EXPERIENCED

ON SRM-15

® ]F THE PRIMARY SEAL DOES NOT SEAT, THE SECONDARY SEAL WILL SEAT
® PRESSURE WILL GET TO SECONDARY SEAL BEFORE THE METAL PARTS ROTATE
® O-RING PRESSURE LEAK CHECK PLACES SECONDARY SEAL IN OUTBOARD POSITION WHICH

MINIMIZES SEALING TIME

® MTI RECOMMENDS STS-51L LAUNCH PROCEED ON 28 JANUARY 1986
® SRM-25 WILL NOT BE SIGNIFICANTLY DIFFERENT FROM SRM-15

Joe C. Kilminster, Vice President Space Booster Programs.
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in the opposite direction. Morton Thiokol was
expected to prove that launching Challenger would
not be safe (R.C.,, IV, p. 793).

The change in the decision so deeply upset
Boisjoly that he returned to his office and made the
following journal entry:

I sincerely hope this launch does not result in a catas-
trophe. I personally do not agree with some of the
statements made in Joe Kilminster’s written summary
stating that SRM-25 is okay to fly (Boisjoly, 1987).

The disaster and its aftermath

On January 28, 1986, a reluctant Roger Boisjoly
watched the launch of the Challenger. As the vehicle
cleared the tower, Bob Ebeling whispered, “we've
just dodged a bullet.” (The engineers who opposed
the Jaunch assumed that O-ring failure would result
in an explosion almost immediately after engine
ignidon.) To continue in Boisjoly’s words, “At ap-
proximately T + 60 seconds Bob told me he had just
completed a prayer of thanks to the Lord for a
successful launch. Just thirteen seconds later we both
saw the horror of the destruction as the vehicle
exploded” (Boisjoly, 1987).

Morton Thiokol formed a failure investigation
team on January 31, 1986 to. study the Challenger
explosion. Roger Boisjoly and Arnie Thompson were
part of the team that was sent to MSFC in Hunts-
ville, Alabama. Boisjoly’s first inkling of a division
between himself and management came on February
13 when he was informed at the last minute that he
was to testify before the Rogers Commission the
next day. He had very little time to prepare for
his testimony. Five days later, two Commission
members held a closed session with Kilminster,
Boisjoly, and Thompson. During the interview
Boisjoly gave his memos and activity reports to
the Commissioners. After that meeting, Kilminster
chastised Thompson and Boisjoly for correcting his
interpretation of the technical data. Their response
was that they would contnue to correct his version
if it was technically incorrect.

Boisjoly’s February 25th testimony before the
Commission, rebutting the general manager’s state-
ment that the initial decision against the launch was
not unanimous, drove a wedge further between him
and Morton Thiokol management. Boisjoly was

flown to MSFC before he could hear the NASA
testimony about the pre-flight telecon. The next day,
he was removed from the failure investigation team
and returned to Utah. ‘

Beginning in April, Boisjoly began to believe that
for the previous month he had been used solely for
public relations purposes. Although given the title of
Seal Coordinator for the redesign effort, he was
isolated from NASA and the seal redesign effort. His
design information had been changed without his
knowledge and presented without his feedback. On
May 1, 1986, in a briefing preceding closed sessions
before the Rogers Commission, Ed Garrison, Pre-
sident of Aerospace Operations for Morton Thiokol,
chastised Boisjoly for “airing the company’s dirty
laundry” with the memos he had given the Com-
mission. The next day, Boisjoly testified about the
change in his job assignment. Commission Chair-
man Rogers criticized Thiokol management, “. . . if
it appears that you're punishing the two people or at
least two of the people who are right about the
decision and objected to the launch which ultimately
resulted in criticism of Thiokol and then they're
demoted or feel that they are being retaliated against,
that is a very serious matter. It would seem to me,
just speaking for myself, they should be promoted,
not demoted or pushed aside” (R.C., V, p. 1586).

Boisjoly now sensed a major rifc developing
within the corporation. Some co-workers perceived
that his testimony was damaging the company
image. In an effort to clear the air, he and McDonald
requested a private meeting with the company’s
three top executives, which was held on May 16,
1986. According to Boisjoly, management was un-
receptive throughout the meeting. The CEO told
McDonald and Boisjoly that the company “was
doing just fine until Al and I testified about our
job reassignments” (Boisjoly, 1987). McDonald and
Boisjoly were nominally restored to their former
assignments, but Boisjoly’s position became unten-
able as time passed. On July 21, 1986, Roger Boisjoly
requested an extended sick leave from Morton

Thiokol.

Ethical analysis

It is clear from this case study that Roger Boisjoly’s
experiences before and after the Challenger disaster
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raise numerous ethical questions that are integral
to any explanation of the disaster and applicable
to other management situations, especially those
involving highly complex technologies. The diffi-
culties and uncertaindes involved in the manage-
ment of these technologies exacerbate the kind of
bureaucratic syndromes that generate ethical con-
flicts in the first place. In fact, Boisjoly’s experiences
could well serve as a paradigmatic case study for
such ethical problems, ranging from accountability
to corporate loyalty and whistleblowing. Underlying
all these issues, however, is the problematic relation-
ship between individual and organizational respon-
sibility. Boisjoly’s experiences graphically portray the
tensions inherent in this relationship in 2 manner
that discloses its importance in the causal sequence
leading to the Challenger disaster. The following
analysis explicates this and the implications it has for
other organizational settings.

By focusing on the problematic relationship be-
tween individual and organizational responsibility,
this analysis reveals that the organizational structure
governing the space shutte program became the
locus of responsibility in such a way that not only
did it undermine the responsibilities of individual
decision makers within the process, but it also
became a means of avoiding real, effective respon-
sibility throughout the entire management system.
The first clue to this was clearly articulated as early
as 1973 by the board of inquiry that was formed to
investigate the accident which occurred during the

launch of Skylab 1:

The management system developed by NASA for
manned space flight places large emphasis on rigor,
detail, and thoroughness. In hand with this cmphasis
comes formalism, extensive documentation, and visibil-
ity in derail to senior management. While nearly perfect,
such a system can submerge the concerned individual
and depress the role of the intuitive engineer or analyst. It
may not allow full play for the intuitive judgment or past
experience of the individual. An emphasis on manage-
ment systems can, in itself, serve to separate the people
engaged in the program from the real world of hardware
(Quoted in Christiansen, 1987, p. 23).

To examine this prescient statement in ethical
terms is to see at another level the serious conse-
quences inherent in the situation it describes. For
example, it points to a dual meaning of responsi-

bility. One meaning emphasizes carrying out an
authoritatively prescribed review process, while the
second stresses the cognitive independence and input
of every individual down the entire chain of author-
ity. The first sense of responsibility shifts the ethical
center of gravity precipitously away from individual
moral agency onto the review process in such a way
that what was originally set up to guarantee flight
readiness with the professional and personal integrity
of the responsible individuals, instead becomes a
means of evading personal responsibility for deci-
sions made in the review process.

A crucial, and telling, example of this involves the
important question asked by the Rogers Commission
as to why the concerns raised by the Morton Thiokol
engineers about the effects of cold weather on the
O-rings during the teleconference the night before
the launch were not passed up from Level 1l to
Levels I or I in the preflight review process. The
NASA launch procedure clearly demands that deci-
sions and objections methodically follow a prescribed
path up all levels. Yet, Lawrence Mulloy, operating
at Level II as the Solid Rocket Booster Project
Manager at MSFC, did not transmit the Morton
Thiokol concerns upward (through his immediate,
superior, Stanley Reinartz) to Level Il. When asked
by Chairman Rogers to explain why, Mr. Mulloy
testified:

At that time, and I still consider today, that was a Level Il
issue, Level III being a SRB element or an external tank
element or Space Shuttle main engine element or an
Orbiter. There was no violatdon of Launch Commit
Criteria. There was no waiver required in my judgment
at that time and still today (R.C,, I, p. 98).

In examining this response in terms of shifting
responsibility onto the review process itself, there are
two things that are particularly striking in Mr.
Mulloy’s statement. The first is his emphasis that this
was a “Level Ill issue.” In a formal sense, Mr. Mulloy
is correct. However, those on Level III also had the
authority — and, one would think, especially in this
instance given the heated discussion on the effects
of cold on the O-rings, the motivation — to pass
objections and concerns on to Levels II and I But
here the second important point in Mr. Mulloy’s
testimony comes into play when he states, “there was
no violation of Launch Commit Criteria.” In other
words, since there was no Launch Commit Criteria
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for joint temperature, concerns about joint tempera-
ture did not officially fall under the purview of the
review process. Therefore, the ultimate justification
for Mr. Mulloy’s position rests on the formal process
itself. He was just following the rules by staying
within the already established scope of the review
process.

This underscores the moral imperative executives
must exercise by creating and maintaining organiza-
tional systems that do not separate the authority of
decision makers from the responsibility they bear for
decisions, or insulate them from the consequences of
their actions or omissions.

Certainly, there can be no more vivid example
than the shutde program to verify that, in fact, “an
emphasis on management systems can, in itself, serve
to separate the people engaged in the program from
the real world of hardware.” Time and time again
the lack of communication that lay at the heart of
the Rogers Commission finding that “there was a
serious flaw in the decision making process leading
up to the launch of flight 51-L” (R.C,, I, p. 104) was
explained by the NASA officials or managers at
Morton Thiokol with such statements as, “that is not
my reporting channel,” or “he is not in the launch
decision chain,” or “I didn’t meet with Mr. Boisjoly, I
met with Don Ketner, who is the task team leader”
(RC., IV, p. 821, testimony of Mr. Lund). Even those
managers who had direct responsibility for line
engineers and workmen depended on formalized
memo writing procedures for communication to the
point that some “never talked to them directly”
(Feynman, 1988, p. 33).

Within the atmosphere of such an ambiguity of
responsibility, when a life threatening conflict arose
within the management system and individuals
(such as Roger Boisjoly and his engineering asso-
ciates at Morton Thiokol) tried to reassert the full
weight of their individual judgments and attendant
respons1b1ht1cs, the very purpose of the flight readi-
ness review process, ie., to arrive at the “technical”
truth of the situation, which includes the recognition
of the uncertainties involved as much as the findings,
became subverted into an adversary confrontation in
which “adversary” truth, with its suppression of
uncertainties, became operative (Wilmotte, 1970).

What is particularly significant in this radical
transformation of the review process, in which the
Morton Thiokol engineers were forced into “the

position of having to prove that it was unsafe instead
of the other way around” (RC, IV, p. 822; see
also p. 793), is that what made the suppression of
technical uncertainties possible is precisely that
mode of thinking which, in being challenged by
independent professional judgments, gave rise to the
adversarial setting in the first place: groupthink. No
more accurate description for what transpired the
night before the launch of the Challenger can be
given than the definition of groupthink as:

.. a mode of thinking that people engage in when they
are deeply involved in a cohesive in-group, when the
members’ strivings for unanimity override their motiva-
tion to realistically appraise alternative courses of action.

. Groupthink refers to the deterioration of mental
efficiency, reality testing, and moral judgment that results
from in-group pressures (Janis, 1972, p. 9).

From this perspective, the full import of Mr. Mason’s
telling Mr. Lund to “take off his engineering hat and
put on his management hat” is revealed. He did not
want another technical, reality-based judgment of an
independent professional engineer. As he had already
implied when he opened the caucus by stating “a
management decision was necessary,” he wanted a
group decision, specifically one that would, in the
words of the Rogers Commission, “accommodate a
major customer” (RC,, 1, p. 104). With a group
decision the objections of the engineers could be
mitigated, the risks shared, fears allayed, and the
attendant responsibility diffused.!

This analysis is not meant to imply that group-
think was a pervasive or continuous mode of think-
ing at either NASA or Morton Thiokol. What is
suggested is a causal relationship between this in-
stance of groupthink and the ambiguity of respon-
sibility found within the space shuttle program.
Whenever a management system, such as NASA’s
generates “a mindset of ‘collective responsibility’ ” by
leading “individuals to defer to the anonymity of
the process and not focus closely enough on their
individual responsibilities in the decision chain,”
(N.R.C. Report, 1988, p. 68) and there is a confluence
of the kind of pressures that came to bear on the
decision making process the night before the launch,
the conditions are in place for groupthink to prevail.

A disturbing feature of so many of the analyses
and commentaries on the Challenger disaster is the
reinforcement, and implicit acceptance, of this shift
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away from individual moral agency with an almost
exclusive focus on the flaws in the management
system, organizational structures and/or decision
making process. Beginning with the findings of the
Rogers Commission investigation, one could practi-
cally conclude that no one had any responsibility
whatsoever for the disaster. The Commission con-
cluded that “there was a serious flaw in the decision
making process leading up to the launch of flight
51-L. A well structured and managed system em-
phasizing safety would have flagged the rising
doubts about the Solid Rocket Booster joint seal.”
Then the Commission report immediately states,
“Had these matters been clearly stated and empha-
sized in the flight readiness process in terms re-
flecting the views of most of the Thiokol engineers
and at least some of the Marshall engineers, it seems
likely that the launch of 51-L might not have
occurred when it did” (RC, I, p. 104). But the
gathering and passing on of such information was
the responsibility of specifically designated individ-
uals, known by name and position in the highly
structured review process. Throughout this process
there had been required “a series. of formal, legally
binding certifications, the equivalent of airworthi-
ness inspections in the aviation industry. In effect
the myriad contractor and NASA personnel involved
were guaranteeing Challenger’s flight readiness with
their professional and personal integrity” (McCon-
nell, 1987, p. 17).

When the Commission states in its next finding
that “waiving of launch constraints appears to have
been at the expense of flight safety,” the immediate
and obvious question would seem to be: Who
approved the waivers and assumed this enormous
risk? And why? This is a serious matter! A launch
constraint is only issued because there is a safety
problem serious enough to justify a decision not
to launch. However, the Commission again deflects
the problem onto the system by stating, “There was
no system which made it imperative that launch
constraints and waivers of launch constraints be
considered by all levels of management” (R.C,, 1986,
I, p. 104).

There are two puzzling aspects to this Commis-
sion finding. First, the formal system already con-
tained the requirement that project offices inform at
least Level II of launch constraints. The Commission
addressed the explicit violation of this requirement

in the case of a July 1985 launch constraint that had
been imposed on the Solid Rocket Booster because
of O-ring erosion on the nozzle:

NASA Levels I and II apparently did not realize Marshall
had assigned a launch constraint within the Problem
Assessment System. This communication failure was
contrary to the requirement, contained in the NASA
Problem Reporting and Corrective Action Requirements
System, that launch constraints were to be taken to Level
II(R.C, 1986, I, pp. 138—139; see also p. 159).

Second, the Commission clearly established that the
individual at Marshall who both imposed and
waived the launch constraint was Lawrence Mulloy,
SRB Project Manager. Then why blame the manage-
ment system, especially in such a crucial area as
that of launch constraints, when procedures of that
system were not followed? Is that approach going to
increase the accountability of individuals within the
system for future Flights?

Even such an independent minded and probing
Commission member as Richard Feynman, in an
interview a year after the disaster, agreed with the
avoidance of determining individual accountability
for specific actions and decisions. He is quoted as
saying, “I don’t think it’s correct to try to find out
which particular guy happened to do what particular
thing, It’s the question of how the atmosphere could
get to such a circumstance that such things were
possible without anybody catching on.” Yet, at the
same time Feynman admitted that he was not
confident that any restructuring of the management
system will ensure that the kinds of problems that
resulted in the Challenger disaster — “danger signs
not seen and warnings not heeded” — do not recur.
He said, “I'm really not sure that any kind of simple
mechanism can cure stupidity and dullness. You can
make up all the rules about how things should be,
and they'll go wrong if the spirit is different, if the
attitudes are different over time and as personnel
change” (Chandler, 1987, p. 50).

The approach of the Rogers Commission and that
of most of the analyses of the Challenger disaster is
consistent with the growing tendency to deny any
specific responsibility to individual persons within
corporate or other institutional settings when things
go wrong. Although there are obviously many social
changes in modern life that justify the shift in focus

from individuals to organizational structures as
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bearers of responsibility, this shift is reinforced and
exaggerated by the way people think about and
accept those changes. One of the most pernicious
problems of modern times is the almost universally
held belief that the individual is powerless, especially
within the context of large organizations where one
may perceive oneself, and be viewed, as a very small,
and replaceable, cog. It is in the very nature of this
situation that repsonsibility may seem to become so
diffused that no one person IS responsible. As the
National Research Council committee, in following
up on the Rogers Commission, concluded about the
space shuttle program:

Given the pervasive reliance on teams and boards to
consider the key questions affecting safety, ‘group
democracy’ can easily prevail . . . in the end all decisions
become collective ones . .. (NR.C. Report, pp. 68 and
70).

The problem with this emphasis on management
systems and collective responsibility is that it fosters
a vicious circle that further and further erodes and
obscures individual responsibility. This leads to a
paradoxical — and untenable — situation (such as in
the space shuttle program) in which decisions are
made and actions are performed by individuals or
groups of individuals but not attributed to them. It
thus reinforces the tendency to avoid accountability
for what anyone does by attributing the conse-
quences to the organization or decision making
process. Again, shared, rather than individual, risk-
taking and responsibility become operative. The
end result can be a cancerous attitude that so
permeates an organization or management system
that it metastasizes into decisions and acts of life-
threatening irresponsibility.

In sharp contrast to this prevalent emphasis on
organizational structures, one of the most fascinating
aspects of the extensive and exhaustive investigations
into the Challenger disaster is that they provide a
rare opportunity to re-affirm the sense and impor-
tance of individual responsibility. With the inside
look into the space shuttle program these investiga~
tions detail, one can identify many instances where
personal responsibility, carefully interpreted, can
properly be imputed to NASA officials and to its
contractors. By so doing, one can preserve, if only in
a fragmentary way, the essentials of the traditional
concept of individual responsibility within the dilut-

ing context of organizational life. This effort is
intended to make explicit the kind of causal links
that are operative between the actions of individuals
and the structures of organizations.

The criteria commonly employed for holding
individuals responsible for an outcome are two: (1)
their acts or omissions are in some way a cause of i;
and (2) these acts or omissions are not done in
ignorance or under coercion (Thornpson, 1987, p.
47). Although there are difficult theoretical and
practical questions associated with both criteria,
especially within organizational settings, neverthe-
less, even a general applicadon of them to the
sequence of events leading up to the Challenger
disaster reveals those places where the principle of
individual responsibility must be factored in if our
understanding of it is to be complete, its lessons
learned, and its repetition avoided.

The Rogers Commission has been criticized —
and rightly so — for looking at the disaster “from the
bottom up but not from the top down,” with the
result that it gives a clearer picture of what tran-
spired at the lower levels of the Challenger’s flight
review process than at its upper levels (Cook, 1986).
Nevertheless, in doing so, the Commission report
provides powerful testimony that however elabor-
ately structured and far reaching an undertaking
such as the space shutte program may be, individ-
uals at the bottom of the organizational structure
can stll play a crucial, if not deciding, role in the
outcome. For in the final analysis, whatever the
defects in the Challenger’s launch decision chain
were that kept the upper levels from being duly
informed about the objections of the engineers at
Morton Thiokol, the fact remains that the strenuous
objections of these engineers so forced the decision
process at their level that the four middle managers
at Morton Thiokol had the full responsibility for the
launch in their hands. This is made clear in the
startling testimony of Mr. Mason, when Chairman
Rogers asked him: “Did you realize, and particularly
in view of Mr. Hardy’s (Deputy Director of Science
and Engineering at MSFC) point that they wouldn’t
launch unless you agreed, did you fully realize that
in effect, you were making a decision to launch, you
and your colleagues?” Mr. Mason replied, “Yes, sir”
(RC., 1986, IV, p. 770).

If these four men had just said no, the launch of
the Challenger would not have taken place the next
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day. Could there have been any doubt about what
was at stake in their decision, or about the degree of
risk involved? Not in view of the follow up testi-
mony of Brian Russell, another Thiokol engineer
present at the teleconference. Mr. Russell was asked
by Mr. Acheson to give his recollecton of the
thought process followed in his mind “in the change
of position between the view presented in the
telecon that Thiokol was opposed to the launch, and
the subsequent conclusion of the caucus within the
company” (R.C,, 1986, IV, p. 821). In the course of
his response, Mr. Russell stated:

But I felt in my mind that once we had done our very
best to explain why we were concerned, and we meaning
those in the camp who really felt strongly about the
recommendation of 53 degrees, the decision was to be
made, and a poll was then taken. And I remember
distinctly at the time wondering whether I would have
the courage, if asked, and I t}iought I might be, what I
would do and whether I would be alone. I didn’t think I
would be alone, but I was wondering if I would have the
courage, I remember that distinctly, to stand up and say
no ... I was nervous . .. there was a nervousness there
that we were increasing the risk, and I believe all of us
knew that if it were increased to the level of O-ring
burnthrough, what the consequences would be. And 1
don’t think there's any question in anyone’s mind about
that (R.C,, 1986, IV, pp- 822—823).

Some pertinent observations that have direct
implications for managers in any organization must
be made about where the principle of individual
responsibility intersects with the structural flaws and
organizational deterioration that have been attribut-
ed such a prominent role in the Challenger disaster.
While it is on the basis of these flaws that the Rogers
Commission absolved NASA officials of any direct
responsibility for the disaster, it must nevertheless be
pointed out that such officials “act in the context of a
continuing institution, not an isolated incident, and
they or other officials therefore may be culpable for
creating the structural faults of the organization, or
for neglecting to notice them, or for making inade-
quate efforts to correct them” (Thompson, 1987, p.
46). While it is true that attributing responsibility
demands precision in determining the consequences
of acts as much as in identifying the agents, this
specificity of outcomes “does not preclude respon-
sibility for patterns of decision and decision making”
(Thompson, 1987, p. 48). Therefore, among the

outcomes for which managers are held responsible,
the continuing practices, standards, and structures of
their organizations should be included.

Of all the descriptions of the flaws, break downs,
and deterioration of NASA’s managerial system,
none point to any failures that fall outside the well-
documented pathologies of bureaucratic behavior
(e.g. lack of communication, distortion of informa-
tion as it passes up the hierarchy, jealousy of existing
lines of authority, bias in favor of the status quo,
bureaucratic turf protection, power games, inclina-
tion to view the public interest through the distorted
lens of vested interests, the “think positive” or “can-
do” syndrome), and, as such, they can be anticipated.
That bureaucratic routines “have a life of their own,
often roaming beyond their original purpose, is a
fact of organizational behavior that officials should
be expected to appreciate. The more the conse-
quences of a decision fit such bureaucratic patterns,
the less an official can plausibly invoke the excuse
from ignorance” (Thompson, 1987, p. 61).

So much has been made of NASA’s top officials
not being fully informed of the extent of the prob-
lems with the O-rings, and specifically of the
Thiokol engineers’ objections to the Challenger
launch in cold weather, that an analysis of the
disaster in Fortune magazine had as its title, “NASA’s
Challenge: Ending Isolation at the Top” (Brody,
1986). The actual extent of their isolation has been
questioned, and even the Rogers Commission is not
consistent on this issue. In its findings for Chapter V,
the Commission states, “A well structured and
managed system emphasizing safety would have
flagged the rising doubts about the Solid Rocket
Booster joint seal.” Nevertheless, it concludes in the
next chapter that “the O-ring erosion history pre-
sented to Level I at NASA Headquarters in August
1985 was sufficiently detailed to require corrective
action prior to the next flight” (R.C,, 1986, I, pp- 104
and 148).

Whatever the extent of their ignorance, an im-
portant principle comes into play in determining the
degree of individual responsibility. It is implied in
Richard Feynman's position where he drew the line
in not ascribing accountability for the Challenger
disaster to specific individuals. Referring to Jesse
Moore, Associate Administrator for Space Flight, the
Level I manager with whom final approval for launch
rested, Feynman maintained, “the guy at the top
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never should have an excuse that nobody told him. It
seemed to he me ought to go out and find out what’s
going on” (Chandler, 1987, p. 50). The moral prin-
ciple underlying Feynman’s position here and which
must be considered in tracing the boundaries of
individual responsibility vis-d-vis the question of
ignorance is the principle of “indirect responsibility”.

As applied to the issue of ignorance, this principle
confronts anyone in an organization with the in-
herent expectations of his or her position of power
and level of expertise. The contours of indirect
responsibility follow in the wake of these expecta-
tions because the standards against which to measure
a claim of ignorance are precisely the standards of a
given position and requisite knowledge. Therefore,
to reject an excuse from ignorance it is sufficient to
say: You are indirectly responsible for what has
transpired because, given your position and profes-
sional experience, if you didn’t know, you should
have (Rosenblatt, 1983).

Although this principle operates in a gray area
where the difference between indirect responsibility
and pardonable ignorance can be marginal, a tragic,
complex event like the Challenger disaster demands
its application. Like the law, ethical thought must
not be willing to accept ignorance as a sufficient
excuse when it can be reasonably established that
those in the causal sequence or in positions of
authority should have known, or found out before
acting or rendering decisions. This is especially true
for managers who become instruments of their own
ignorance whenever they prevent the free and com-
plete flow of information to themselves, either
directly by their acts, or indirectly through the subtle
messages they convey to their subordinates, in their
management style, or by the organizational climate.
they help create (Thompson, 1987, pp. 60—61).

Although fragmentary and tentative in its formu-
lation, this set of considerations points toward the
conclusion that however complex and sophisticated
an organization may be, and no matter how large
and remote the institutional network needed to
manage it may be, an active and creative tension of
responsibility must be maintained at every level of
the operation. Given the size and complexity of such
endeavors, the only way to ensure that tension of
attentive and effective responsibility is to give the
primacy of responsibility to that ultimate principle
of all moral conduct: the human individual — even if

this does necessitate, in too many instances under
present circumstances, that individuals such as Roger
Boisjoly, when they attempt to exercise their respon-
sibility, must step forward as moral heroes. In so
doing, these individuals do not just bear witness to
the desperate need for a system of full accountability
in the face of the immense power and reach of
modern technology and institutions. They also give
expression to the very essence of what constitutes the
moral life. As Roger Boisjoly has stated in reflecting
on his own experience, “I have been asked by some if
I would testify again if 1 knew in advance of the
potential consequences to me and my career. My
answer is always an immediate ‘yes’. I couldn’t live
with any self-respect if I tailored my actions based
upon the personal consequences ...” (Boisjoly,
1987).

Note

' A contrasting interpretation of the meeting the night
before the launch given by Howard Schwartz, is that NASA
began to view itself as the ideal organization that did not
make mistakes. According to Schwartz, “The organization
ideal is an image of perfection. It is, so to speak, an idea of
God. God does not make mistakes. Having adopted the idea
of NASA as the organizaton ideal it follows that the
individtial will believe that, if NASA has made a decision,
that decision will be correct” (Schwartz, 1987).

In his testimony before the Rogers Commission, Roger
Boisjoly indicated the extent to which NASA procedure had
changed: “This was a meeting (the night before the launch)
where the determination was to launch, and it was up to us
to prove beyond the shadow of a doubt that it was not safe
to do so. This is the total reverse to what the position usually
is in a preflight conversation or a flight readiness review”
{Boisjoly, 1986).

As Schwarwz indicates: “If it was a human decision,
engineering standards of risk should prevail in determining
whether it is safe to launch. On the other hand, if the
decision was a NASA decision, it is simply safe to launch,
since NASA does not make mistakes” (Schwartz, 1987).
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