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Many alarming trends of our pres- 
ent culture share common roots. World- 
wide inflation, worldwide resource 
shortages, extensive famine, and the 
inexorable quest for more deadly weap- 
ons may very well reach crisis pro- 
portions if these trends continue. They 
serve already as examples of national 
and international failures of efficient 
resource allocation and communica- 
tions. It is important that we under- 
stand the possible future implications 
that these failures hold and, more im- 
portant, that we develop means for 
dealing with them. 

In discussing the crisis management 
demanded by such situations it is 
tempting to start by defining what is 
meant by a crisis, but this is a difficult 
matter. Crises are matters of degree, 
being emotionally linked to such sub- 
jective terms as calamity and emer- 
gency. In fact it is not necessary to 
define crises in order to discuss prob- 
lems generally common to their man- 
agement, including the paucity of ac- 
curate information, the communica- 
tions difficulties that persist, and the 
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changing character of the players as 
the negotiations for relief leave one or 
more parties dissatisfied. 

In a sense, crises are unto the be- 
holder. What is a crisis to one individ- 
ual or group may not be to another. 
However, crises are generally distin- 
guished from routine situations by a 
sense of urgency and a concern that 
problems will become worse in the 
absence of action. Vulnerability to the 
effects of crises lies in an inability to 
manage available resources in a way 
that will alleviate the perceived prob- 
lems tolerably. Crisis management, 
then, requires that timely action be 
taken both to avoid or mitigate un- 
desirable developments and to bring 
about a desirable resolution of the 
problems. 

Crises may arise from natural causes 
or may be induced by human adver- 
saries, and the nature of the manage- 
ment required in response differs ac- 
cordingly. Thus the actions required 
to limit physical damage from a severe 
hurricane and to expedite recovery 
from it differ substantially from the 
tactics needed to minimize the eco- 
nomic effects of a major transportation 
strike and to moderate the conditions 
which caused it. Yet each also exhibits 
some characteristics of the other. For 
example, recovery from the devastation 
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wrought by the hurricane's wind and 
floodwaters brings competition among 
different managers whose conceptions 
of recovery differ: Is the goal to re- 
establish the status quo, including 
slums, or to seize upon the opportunity 
for urban renewal? Similarly, a trans- 
portation strike may cause such eco- 
nomic chaos that the Congress-535 
crisis managers-might threaten to pass 
laws that are detrimental to a union 
leadership's prestige and control over 
its members. 

It is useful to note the characteris- 
tics common to most crisis manage- 
ment. Perhaps the most frustrating is 
the uncertainty concerning what has 
happened or is likely to happen, 
coupled with a strong feeling of the 
necessity to take some action anyway 
"before it is too late." This leads to 
an emphasis on garnering information: 
military commanders press their in- 
telligence staffs, and civil leaders try to 
get more out of their field personnel 
and management information systems. 
Unfortunately, few conventional in- 
formation systems are equal to the task 
of covering unconventional situations, 
so managers in a crisis must frequently 
fall back upon experience, intuition, 
and bias to make ad hoc decisions (1). 

The problems of uncertainty are ex- 
acerbated by the dynamic nature of 
many crises. Storms follow unpredict- 
able courses; famine is affected by 
vagaries in the weather; terrorists per- 
form apparently irrational acts; and 
foreign leaders, responding to differ- 
ent value systems or simply interpret- 
ing situations differently, select unex- 
pected courses of action. Thus, with 
limited information and resources the 
manager may find it difficult just to 
keep up with rapid developments, let 
alone improve the overall picture of the 
situation. 

During a crisis, not only does an 
involved manager suffer from poor in- 
formation, but he has the problem of 
identifying the objectives he wishes to 
accomplish and ordering them by 
priority in accord with his limited re- 
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sources. The order in which his ob- 
jectives are placed may be quite con- 
troversial, and his priorities may change 
as he learns of the success or failure of 
his prior actions and the sharply 
vocalized opinions of his supporters 
and detractors. There is generally no 
single acceptable course of events for 
him to follow; rather, there is a wide 
selection which can be ordered more 
or less by their relative economy and 

political difficulty of accomplishment. 
To illustrate this phenomenon, con- 

sider the plight of the Federal Disaster 
Coordinator during a major natural 
disaster. There is limited manpower, 
equipment, and time. Few would dis- 
agree that the saving of lives and pro- 
viding of food and initial shelter is the 
first order of business; and few would 
disagree that reconstruction of public 
parks can be postponed. But when one 
considers the multiple and relatively 
incommensurate questions of the res- 
toration of utilities, the securing of 
mobile homes for temporary housing, 
and the clearance of major debris, the 
manager has his hands full in setting 
priorities. The widespread effects of 
Hurricane Agnes of 1972 provide an 
example: extensive damage, severe re- 
source shortages, and a lot of political 
heat. 

Under crisis conditions the mana- 
ger has relatively little time to analyze 
available alternatives (his own or those 
of an adversary) or to develop new 
capabilities. His flexibility depends 
primarily upon the extent to which he 
has forecasted for the situation and 
made the investment to prepare for it. 
If he has foreseen the potential emer- 
gency adequately, he may be able to 
avoid it entirely. Although this is, in 
principle, the ideal form of crisis man- 
agement, in practice it can be a thank- 
less achievement, for few can recognize 
what has been accomplished. Glamour 
and a sense of heroism accompany 
the "crisis resolver," not the "crisis 
avoider." 

If domestic and international ten- 
sions are to be mitigated with greater 
success, the important role of the "crisis 
avoider" must be recognized. Because 
some of the problems facing the world 
today are sufficiently serious, their 
amelioration may be prerequisite to 
the avoidance of major world conflict. 
Included in this category are famine, 
particularly in Africa and the Indian 
subcontinent; inadequacy of available 
world energy supplies and related dis- 
tribution systems that cannot support 
7 FEBRUARY 1975 

even the present rate of growth, let 
alone the emergence of developing na- 
tions; and the spreading trend of ter- 
rorism by extremist groups. 

The Process of Managing Crises 

We will use the term "crisis man- 
agement" to mean any process which a 
manager exercises to meet his goals 
within a potentially deteriorating situa- 
tion at an acceptable cost to him, per- 
suading those with whom he is inter- 
acting that the costs of opposing him 
are greater than the costs of allowing 
him to attain his objectives. 

This definition of crisis management 
is broad and admittedly something of 
a straw man. It implicitly involves re- 
source allocation, urgency, and vari- 
ous forms of communications. It ad- 
mits the possibilities of programmed 
conflict as well as of situations offering 
minimal feedback. The management of 
economic problems, disasters, famines, 
and the termination or avoidance of war 
are includable within the definition. 

In international relations, the pro- 
cess of crisis management can be re- 
garded as having the objective of con- 
vincing an opponent that the immediate 
and long-run costs of opting for, con- 
tinuing, or increasing hostilities exceed 
the immediate costs of accepting an 
offer to resolve conflict that minimally 
promises face-saving opportunities to 
the leaderships of the more powerful 
nations. 

New initiatives in international 
crisis management in military policy- 
and, hence, arms control-are 
prompted by the present thrusts of 
U.S. strategic doctrine (2). As the 
United States proceeds to modify its 
nuclear deterrence policy from mutual 
assured destruction alone to one in- 
volving a wider set of options, we are 
forced to examine carefully the likely 
reactions of our opponents. Such a 
broader policy, in fact, requires the 
most involved crisis management ef- 
forts. Without refined analyses and 
communications techniques we would 
be left with little more than the prior 
binary strategy, albeit prolonged in ex- 
ecution; there would still be missing 
any planned military activities of less 
than catastrophic magnitude. Con- 
trolled warfighting remains a game- 
theoretic exercise. Though nuclear war 
lurks in the shadows, we hardly un- 
derstand the nature of the game that 
an adversary may perceive himself to 

be playing-in fact, we do not even 
seem to do very well at understanding 
ourselves. 

Negotiations with an adversary in 
an international crisis rest, at bottom, 
on conveying to him the costs of op- 
position in terms of his own value sys- 
tem. (In many cases these may be op- 
portunity costs, that is, costs attribut- 
able to lost or deferred opportunities.) 
Moreover, for our position to be 
credible to an opponent he must per- 
ceive that the costs we propose to 
meet in gaining our objectives are 
actually acceptable to us in terms of 
our value system. There are a number 
of hazards in this task. One of the 
hazards implicit in conveying costs is 
that the tactics themselves are a part 
of the value system. An opponent may, 
for instance, have a cultural bias toward 
noncooperative behavior, such as play- 
ing zero-sum games-that is, treating 
all bargaining as though a gain for one 
side must represent a loss for the 
other (3). 

Another hazard is connected with 
the conceptual problems of exploring 
fully an adversary's measures of utility 
(quantitative indicators of desire or 
goodness), as well as our own. Na- 
tions foster economic and political in- 
stitutions that are imperfect images of 
differing implicit value systems. At best 
we can discern preferences among al- 
ternatives, and these preferences need 
not be internally consistent nor tem- 
porally constant. It may be that reluc- 
tance to depart from familiar practices 
has daunted us from responding effec- 
tively to the challenges posed by the 
more difficult communications and con- 
trol problems between nations, because 
we have engaged in dialogues that are 
predicated on our differing value sys- 
tems. 

These difficulties appear to become 
more tractable, fortunately, as the eco- 
nomic and political interdependencies 
among nations increase. Such interde- 
pendence does not necessarily entail 
losses in natural or cultural identities. 
Rather, each party is forced into mu- 
tual manipulation of the different socio- 
economic structures of the others as 
each attempts to understand relative 
preferences among policy options and 
consequent areas of mutual benefit. 
This is just as true for competitive trade 
relations as for cooperative ventures 
like dealing with international terror- 
ism. 

A number of difficulties have been 
noted here as being common to the 
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management of crises: uncertainty, 
poor data-handling methods, too little 
data, too much data, inadequate com- 
munications, differing value systems, 
changing management objectives, polit- 
ical harassment, little planning, and 
insufficient time in which to learn. To 
this long list of conceptual difficulties 
must be added the psychological and 
physical problems of confusion and 
fatigue. Clearly, the successful crisis 
manager must be a versatile person- 
a resource allocator, a communicator, 
and an artful negotiatior with a tough 
hide. 

As we begin to recognize the 
enormously complex problems that 
threaten every nation with disaster, can 
we continue to trust the ad hoc pro- 
cesses of instant reaction to muddle 
through? If not, "crisis management" 
must be inseparable from "crisis pre- 
paredness" and must consist of con- 
certed international efforts to jointly 
develop tools of communications, 
management, and analysis in order to 
better deal with each other. With nat- 
ural resource and food shortages as 
well as the threats of atomic terrorism 
rapidly coming upon us, little will be 
solved by reviving the Cold War in 
any form. In order to institutionalize a 
more harmonious structure of rela- 
tionships, a modern international plan- 
ning process must aid in encouraging 
further communications leading to 
economic and political interdepen- 
dencies. 

Of all the planning concerns that 
must be addressed, the most difficult is 
the measurement of utility, especially 
among comparative value systems. Here 
we face what might appear to be 
limiting conceptual problems. How can 
two nations with radically different 
outlooks and perceptions engage in a 
meaningful dialogue involving respec- 
tive value systems not well understood 
by either? In what follows we present 
an approach to treating the problems 
of comparative value systems in a 
manner that capitalizes on a vital class 
of analytical and data management 
activities. 

A Metalanguage for Peace 

The prior sections of this article 
emphasize the data management and 
communications problems that are 
present during crises. If we can estab- 
lish our objectives, our inventory of 
resources, and the time and cost con- 
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straints we can allocate scarce materials 
and services efficiently. This is the es- 
sence of any planning function. 

In practice, however, planning tends 
to be ignored. It is most difficult for 
top executives to give up the immediate 
services of their more valuable people 
to do planning. The natural tendency 
is to call on them every time there is 
the slightest sense of urgency, and 
"minicrises" occur in staccato fashion 
in the top levels of every large institu- 
tion, including nations. 

Let us now consider the potential of 
computer-assisted conferencing systems 
as a means for eventually developing 
planning and operational bases for in- 
ternational crisis management (4). The 
application of computers themselves to 
such subjects is, of course, not new. 
Both in research institutions and in 
government agencies there is a long- 
standing tradition of politico-military 
gaming. Scholars from many nations 
have developed models for economic 
and military planning (5). Military 
leaders in the United States have often 
ended up adopting the results of mod- 
els they have severely criticized ini- 
tially, and it would not be surprising 
to discover the same phenomena in 
other nations. They do so for a very 
simple reason: there appear to be no 
better alternatives for justifying their 
specific weapons and budgetary re- 
quests. Thus, we are led to propound 
an analog of the "Peter Principle" 
(6): computer models are expanded 
until they become accepted surrogates 
of an unattainable reality. 

But if modeling efforts are to over- 
come the limitations of narcissistic 
mirror-imaging or other forms of myth 
fulfillment, there must be developed a 
means for nations to share their images 
of and correct the other's perceptions. 
The marriage of computer conferenc- 
ing with computer modeling offers a 
concept for the international use of 
models as constructive progenitors for 
common "metalanguages" to serve as 
communications bridges. 

In a conventional conference the 
participants follow certain rules in an 
effort to provide each a chance to air 
his views and all a chance to hear 
them. Formal conferences rigidly ad- 
here to highly institutionalized parlia- 
mentary procedure, but even small in- 
formal groups usually accept tacitly- 
perhaps even unconsciously-much 
simplified but still analogous sets of 
rules. These codes of communication 
behavior impose a synchronous regi- 

men on the proceedings: only one per- 
son speaks at a time, and all partici- 
pants who wish to address a given topic 
do so in turn. In general, participants 
must be present in order to take part 
in the proceedings effectively. Confer- 
ences are of course held over the tele- 
phone to overcome geographic separa- 
tion, but all participants must still 
take part during the same time inter- 
val, and special procedures such as roll 
calling or unceasing speaker self-identi- 
fication must usually be invoked to 
avoid chaos. 

In a computer-assisted conference 
the participants do not need to gather 
at a common table, or even at a com- 
mon time by their separate telephones. 
Their participation is asynchronous. 
That is, each sits at times of his own 
choosing at a typewriter-like device 
which is connected by telephone to a 
common computer. He receives auto- 
matically all written proposals and re- 
actions thereto originated by other par- 
ticipants since his last session at the 
terminal. He then composes his own 
comments and new proposals and en- 
ters them into the system for distribu- 
tion to the others. The participant may 
vote on various proposals placed be- 
fore the group or request a vote on his 
own proposals. After doing all this 
without interruption, he may wait for 
immediate reactions from others, or 
he may "sign off" to turn his attention 
to other pressing matters, returning 
later without fear of missing anything 
because all statements generated else- 
where in the interim will be held for 
his return. In fact, he may never per- 
sonally sit at the computer terminal, 
relying instead upon aides to bring him 
new conference business arriving at his 
terminal from other participants and 
giving his aides his own input in the 
form of comments and proposals. The 
role of the computer is to store and 
identify all inputs, forward them to 
each other participant whenever he or 
his agent is "on-line," record and tally 
votes, and provide various editing and 
sorting services to facilitate the organi- 
zation of lucid information. 

Use of Descriptive Models 

In addition to the convenience and 
economy afforded by simple computer 
conferencing, as described above, the 
embedding of a dynamic model in the 
conference could assist the participants 
materially in understanding the real 
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import of each other's statements. (By 
a model is meant a description, either 
mathematical or verbal, of the essence 
of the subject under discussion. Well- 
known models of the economy, for ex- 
ample, could be easily embedded for 
analysis.) Because of the power and 
speed of the computer, a participant 
could illustrate his proposals for 
change by demonstrating those changes 
in the model dynamically and produc- 
ing results which all could witness 
identically. Similarly, "what if" ques- 
tions could be explored with the model 
by individuals or the group, without 
problems of their misunderstanding 
either the options tried or the effects 
obtained. 

A fundamental difficulty during an 
international crisis is that of conveying 
accurately to an adversary the essential 
nature and intent underlying proposals 
intended to lessen tensions. If these 
proposals could be made partly in 
terms of sophisticated socioeconomic 
models available identically to all dis- 
cussants, then definitional issues could 
be more readily resolved, relevant 
parameters adjusted, and the implica- 
tions of foreign policy or military de- 
cisions mutually tested. 

Whether or not the models available 
to such a conferencing system are ini- 
tially considered to offer a "true" pic- 
ture of reality is relatively unimportant; 
the value lies not in the original basis, 
but rather in the system's ability to 
support evolving bases for planning 
and dialogue among nations (7). As 
the dialogue continues interactively, 
the phrases and descriptions in the con- 
ference-the models-will be modified 
extensively and grow in number, both 
from feedback by the principals and 
as a result of intensive scholarly atten- 
tion. Eventually a class of models will 
evolve to the point of being accepted 
as reality, for the assertion of any other 
reality must bear the test of mutual 
interaction and acceptance into the 
system in order to be believed. The 
system thus would eventually become 
the arbiter of reality. 

It may be argued by the more oper- 
ationally oriented, with considerable 
justice, that present behavioral science 
models are not sufficient for the level 
of descriptive and predictive analysis 
needed to make computer conferencing 
useful. The often intangible problems 
of measuring utility are at the root of 
the conceptual difficulties of socioeco- 
nomic modeling. Nevertheless, analytic 
tools can at least help in establishing 
7 FEBRUARY 1975 

relative preferences among alternatives. 
And in an interactive conferencing 
context, the invariant properties among 
differing value systems of the nego- 
tiants can be discerned. Although ac- 
curate prediction is always important, 
computer conferencing provides an 
experimental basis for improving hu- 
man communication, and the value of 
such collective judgment in the long 
run will be considerable. The objective 
is computer augmentation of human 
reasoning (8), reasoning that is co- 
operative and involving many nations. 
By definition, this represents commu- 
nication, and this is a kind of commu- 
nication that is much needed. 

Computer-supported conferencing is 
now a reasonably well-established tech- 
nique in its own right (9). Its deliber- 
ate use in conjunction with analytical 
models to achieve an increased level 
of understanding of differing value sys- 
tems is, however, decidedly unconven- 
tional. Thus it should be expected that 
the remarkable improvements promised 
by such an arrangement would be ac- 
companied by several serious problems 
to resolve. In particular, if adversaries 
are coupled through a computer con- 
ference and are using shared analytical 
models, the nature of the communica- 
tion interface between man and ma- 
chine can become critical. 

This problem is perennial in the 
computer business, and it becomes 
considerably more difficult when the 
participants are not "computer people." 
The results of model calculations must 
be conveyed effectively to those who 
make policy and their staffs, and so 
must the explicit parameters and im- 
plicit assumptions behind those calcu- 
lations. Such people are subject matter 
specialists, and to be useful to them a 
computer terminal should be no more 
difficult to use than an automobile. Just 
as one need not be a mechanical engi- 
neer to use an automobile as an effec- 
tive mode of transportation support, 
so one should not have to be a com- 
puter engineer to use a remote terminal 
as an effective mode of cognitive sup- 
port (10). 

Current Status, Remaining Problems 

Fortunately, there is a growing his- 
tory of successful experience to draw 
upon in designing computer confer- 
encing systems for use by "noncom- 
puter people" in poorly defined con- 
texts. Some dramatic results were 

achieved by the former Office of 
Emergency Preparedness in 1971 (11), 
from which some very effective exten- 
sions grew (12). These systems were 
devised and developed for use in do- 
mestic crisis situations characterized by 
rapidly expanded operational staffing, 
little advance knowledge of the infor- 
mation which would be needed, and 
rapidly changing perceptions. 

To the casual observer, the distinc- 
tive features of these computer con- 
ferencing systems for crisis use would 
appear to be ease of use, breadth of 
applicability, and extreme flexibility. 
Rather than requiring knowledge of a 
computer language, they actively pre- 
sent the user with a "menu" of things 
which he can do, so that he needs only 
to select the appropriate items. Through 
interactive steps, he can refine his selec- 
tions or correct his mistakes. The na- 
ture of the choices presented to users, 
and the form and content of informa- 
tion obtained or accepted as a result, 
can be changed relatively rapidly to 
suit the conditions of a specific crisis 
and the preferences of the specific de- 
cision-makers managing it. 

An even more significant feature of 
these systems, for our purposes, is the 
underlying concept of perennially 
evolving design which makes the 
breadth and flexibility of use possible. 
It is a fundamental design concept that 
the specific information requirements 
placed upon the systems cannot be 
known ahead of time, so that detailed 
"final design" has to be transient, tak- 
ing place during actual operation and 
based upon feedback from the opera- 
tors. Thus design is never considered 
final; the systems continue to evolve 
throughout each crisis in which they 
are implemented. The users not only 
interact with the computer system in 
addressing the problem of interest, they 
also interact with the designer in modi- 
fying the system to better address the 
problem (13). 

Although this approach to computer 
conferencing has been successful in 
managing domestic crises, severe prob- 
lems remain. In particular, the pro- 
cesses of including more sophisticated 
models, embedding the models overtly 
into the conferencing system to facili- 
tate computer support, and extending 
the combination effectively into the 
sphere of multilanguage international 
discussions remain to be completed 
(14). 

One important concern to be ad- 
dressed, and to be resolved carefully, 
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is the fundamental psychological differ- 
ence between nontechnically inclined 
professional managers and computer 
specialists. The managers are con- 
cerned that they are losing control of 
the situation to machines they don't 
understand. On the other hand, the 

computer specialists' isolation from the 

pragmatic world sometimes creates in 
them the private suspicion that perhaps 
the machines really could do the job 
better. It is absolutely essential that 
the computer output be effectively con- 

veyed to, and controlled by, the hu- 
mans participating substantively in the 
discussions. Among the leaders of all 
advanced nations of the world there is 

recognition that nuclear war must be 
avoided; but machines might not be so 
constrained. 

The communications barriers be- 
tween crisis managers using a model 
and the computer specialists who would 

normally design and operate it could 
be bypassed to a large extent by em- 

bedding the model directly into the 
conference system. The "menu ap- 
proach" already used to facilitate lay 
use of computer-based information sys- 
tems could be used similarly to enable 
a conferring crisis manager to modify 
the model himself. That is, a list of 
model parameters described in conven- 
tional language could be presented to 
the conferee, from which he could 
select the change he wished to explore 
and the specific values he wished to 

try. Other crisis managers in the con- 
ference could view the results he ob- 
tained, and might try the same or other 

changes for themselves. Even if the 
conferees did not fully understand the 
inner workings of the model, their 
common observation of its responses 
resulting from their own stimuli would 

provide the metalinguistic bases being 
sought. 

It is obvious, of course, that if our 
own crisis managers could capitalize 
upon the model-oriented, computer- 
assisted conferencing system to try out 
ideas on the side, then an adversary 
could do the same. In fact, multiple 
adversaries could use adjunct confer- 
ences to form coalitions. But counter- 
coalitions could also be formed, so that 
in the long run there would be no net 
loss in plotting capability. Obviously, 
it will behoove crisis managers to ac- 

quire as much skill as possible in the 
use of conferencing systems, but that 
is true of any tool or technique used 
for communications among cooper- 
ating adversaries. A computer-assisted 
conference can facilitate the communi- 
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cations by improving the likelihood 
that an adversary correctly under- 
stands the concepts we intend to con- 
vey (and vice versa), but it cannot 
unilaterally enhance our capability to 

generate superior concepts, any more 
than it can improve our physical means 
to defend ourselves-we must still 
think intelligently, and we must still 
have minimally adequate resources 
available to manage. Computer-assisted 
conferencing can only assist in com- 
municating and analyzing available in- 
formation, and in efficiently allocating 
available resources (15). 

Possible Future Applications 

In keeping with our definition of 
international crisis management, it 
seems appropriate to speculate about 
some of the ultimate uses computer- 
assisted conferencing can offer. We 
assume that it will take a decade or so 
for such systems to develop interna- 
tionally in such a way that many 
nations of the world gain sufficient 
planning experience to engage in com- 
puter-assisted crisis management. Na- 
tions will then be able to enjoy rich 
methods of communications that will 
offer them deep understanding of each 
other's socioeconomic institutions. A 
host of cooperative ventures will then 
become possible. 

The conferencing system could sim- 
ulate foreign exchange between na- 
tions, for example. At present, domestic 
price ratios are used as measures of 
value in calculating foreign exchange 
rates. These price ratios, however, do 
not accurately reflect "value" because 
most market economies are no longer 
"free." Price ratios do not even exist 
in any comparable form in controlled 
economies. Thus currency exchange 
rates based on price ratios present ac- 
curacy problems. The conferencing 
system could augment the present sys- 
tem for valuing trade by accommo- 

dating a large variety of barter deals. 
Also in the economic realm, when 

changes in internal economies lead in- 
dividual nations to consider import 
tariffs, quotas, or other disruptions to 
existing trade patterns, a model-ori- 
ented conference among interested 
nations could permit relatively unemo- 
tional exploration of the international 
effects of implementing the proposed 
move. If an economic crisis did occur, 
perhaps because of unanticipated side 
effects, the conference would greatly 
facilitate a cooperative approach to its 

amelioration and would permit "tun- 
ing" the response through successive 
small actions tailored to the developing 
situation. 

The use of computer conferencing 
to address economic problems obvi- 
ously need not be restricted to inter- 
national forums. For example, a model 
developed to exhibit the interaction of 
a corporation and its employees with 
the community, the industry, and the 
regional economy could be used in a 
labor-management conference to ex- 
plore the implications of demanded or 
proposed contract provisions and, con- 
versely, of a strike if agreement were 
not reached. Even if the disputants dis- 
agreed concerning the appropriate 
model parameters to describe some of 
the effects, representative values chosen 
by both factions could be used in order 
to generate alternative predictions 
which should acceptably bracket the 
range of expected effects. 

A case of particular interest is that 
of safeguarding nuclear material against 
terrorists and guerrillas. The prolifera- 
tion of nuclear weapons and the mate- 
rials with which to make them may be 

alarming within the decade. The na- 
tions of the world must be able to 
account for the stockpiles of nuclear 
materials, safeguard them, and cooper- 
ate fully when one or more of them is 
threatened. For example, in order to 
coerce the United States, a dissident 
terrorist group capable of having fab- 
ricated a nuclear weapon might 
threaten Paris with atomic demolition 
if the French did not place adequate 
pressures on the United States to meet 
the radicals' demands. Conferencing 
could provide an analysis of the reper- 
cussions of alternative actions for 
the United States and France; perhaps 
even more important, it would enable 
settlement of an equitable (or at least 

acceptable) allocation of costs, risks, 
and losses between the two nations. 
The crisis is more likely to be miti- 

gated with minimum harm to both 
nations in such a controlled situation. 

An analogous problem comes from 
the field of strategic warfare. If entire 
populations were no longer to be used 
as hostages in order to deter strategic 
confrontation, then specific economic 
pressure points, such as key industrial, 
power, and transportation sites, might 
become hostages instead. These pres- 
sure points would have to be clearly 
understood by the opponent but kept 
secret from the public because of their 

potential vulnerability to terrorists. 

Optimal investments in redundancy 
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and physical protection could be deter- 
mined so that cost thresholds could be 
set that would be low enough to pro- 
vide opposing nations unimpeded op- 
portunity for effective retaliatory attack 
but high enough to deter terrorists 
from attacking these points. 

Finally, consider a case of economic 
aggression, such as an oil embargo im- 
posed by the Organization of Petro- 
leum Exporting Countries (OPEC). 
The utility of such behavior is often 
questionable in both the short and the 
long run. Do embargoes promote fear 
and thus support for the aggressor's 
policies or do they promote outrage 
and a determination to resist more 
tenaciously? A greater flow of informa- 
tion among nations, with accompany- 
ing appreciation for each other's 
socioeconomic values and institutions, 
would lead potential aggressors to bet- 
ter recognize unproductive or self- 

damaging programs. An interactive 

conferencing system could let OPEC 
nations discover the limits beyond 
which belligerent behavior would be- 
come counterproductive; such a system 
would also help threatened nations co- 
ordinate efforts to defend themselves 
should a crisis occur. Under such con- 
trolled circumstances the likelihood of 
mutually destructive embargoes would 
be mitigated, as would political and 
economic chaos should an embargo 
occur. 

A Humanitarian Beginning 

Although it was convenient to as- 
sume in the last section that use of 
international computer conferencing 
systems would be commonplace within 
a decade or so, such widespread adop- 
tion will not come about automatically. 
Indeed, many factors against rapid 
adoption have already been identified, 
including bureaucratic inertia and ad- 
ministrative mistrust of quantitative 
science and technology-particularly 
the "fearsome" computers. Thus we 
turn now to the question of how to 
introduce the proposed techniques suc- 
cessfully into the international arena. 

The surest road to failure would be 
a lavishly funded crash program to 
address some delicate and highly con- 
troversial issue. With so many aspects 
of application remaining to be devel- 
oped, the inevitable failure of such a 
headlong approach would stifle any 
further attempts for a long time. What 
is needed is a situation which is inter- 
national in scope, noncontroversial in 
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the overall goal sought, nontrivial, in- 
herently interdisciplinary, and suffi- 
ciently long-term in nature that there 
is opportunity for substantial develop- 
ment in both the system and its use 
while a solution to the problem is being 
pursued. 

Of all the looming world problems, 
the one which seems best to fit this 

prescription is famine. The increasingly 
serious situation in the Sahel region of 
northern Africa forms a current multi- 
nation example of growing interna- 
tional concern (16). No one seems to 
favor starvation, although effective re- 
lief may perturb other food supplies, 
compete for transportation, and disturb 
domestic economies. Despite the long 
history and widespread nature of the 
problem, little seems to be known 
about the quantitative dynamics of 
famine. Successful attack calls for nat- 
ural and social science, mathematics 
and experiment, technology and eco- 
nomics, government and industry. We 
know, for instance, that at some point 
seed corn and domestic animals are 
eaten, and that this complicates the 

recovery from famine, but useful quan- 
titative models of the process do not 

appear to exist. Evolving models for 
the famine process, for world food re- 
sources, and for the relevant process- 
ing and transportation facilities via a 

computer-assisted international confer- 
ence might allow agreement on an ob- 

jective plan of action and a coherent 

long-term relief effort, rather than 

sporadic and ineffective attempts to 
feed the hungry. Feedback to model 
designers from field operations would 

provide checks on the validity of the 
models. The implementation and man- 
agement of such a plan would both 
develop and test the crisis-management 
potential of the system. 

Human lives would, of course, be 
at risk, and the pressure to make life 
and death decisions could become in- 
creasingly intense. Conceivably, as in 
the triage system of battlefield medical 
treatment, the "right" decision may 
turn out to be counterinstinctual. Al- 
though we expect that everyone would 
favor famine relief in principle, we 
would expect some divergence based 
on differing national outlooks when 
really difficult choices had to be made. 
When chaos reigns it is easy to fall 
back on the belief that "nothing can 
be done" and so avoid responsibility. 
But when it becomes clear that some- 
thing can be done, although the choice 
is among a number of direly unpleasant 
options each involving numerous fatal- 

ities, then the burden of responsibility 
cannot be avoided. 

The challenge to resolve such dis- 
putes and allay the resulting passions, 
growing out of such a worthwhile ob- 
jective as alleviating famine, would 
make a first-rate preliminary test of the 
possible usefulness of model-oriented 
computer conferencing systems in the 
larger arena of maintaining world 
peace. But how can the development 
of the necessary system be organized 
and financed? To ask an operational 
agency with crisis management respon- 
sibilities to fund the development 
would be inappropriate. The interna- 
tional Food and Agriculture Organiza- 
tion (FAO), for instance, would expect 
to spend its money on distributing food 
for the hungry and could be severely 
criticized for investing in a speculative 
crisis management system instead. 
Some more broadly chartered organi- 
zation, such as the United Nations 
Educational, Scientific, and Cultural 
Organization, should probably be the 
custodial sponsor of the activity, in 
much the same way as such organi- 
zations now sponsor more conventional 
conferences. Initial funding could be 
sought from foundations, governments, 
and international agencies and, after 
the system reached a certain point of 

development, a user organization such 
as FAO might join in. As the system 
began to demonstrate its utility, sub- 
sequent beneficiaries could be expected 
to pick up more of the cost. 

To start the ball rolling a working 
conference of scientists, technologists, 
and government resource managers 
addressing the quantitative and man- 
agement problems of famine relief 
would be organized, perhaps on an 
urgent basis. In order to include the 
necessary experts with their frequent 
schedule conflicts, the conference 
would be held on a decentralized basis, 
use being made of the present forms 
of computer assistance that would 
evolve according to needs perceived 
by the participants and model designers 
as the conference proceeded. Because 
of the nature of these systems, the 
conference participants would be able 
to take part at their own convenience. 
Records, training materials, and sum- 
maries of proceedings could be main- 
tained automatically and referred to or 
augmented as needed. If the nature of 
the problems being discussed require 
that conference be prolonged, a par- 
ticipant's embarkation on a field trip 
or other engagement would not have 
to prevent his continued active partici- 
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pation in the conference because he 
could carry a portable terminal that 
could be linked to the conference by 
telephone line or even by satellite 
communications. 

At some point the transition between 
a scientific conference and a crisis 
management operation would have to 
begin. This could probably best be 
effected by having the responsible 
crisis managers in the role of both 
sponsors and leading participants in 
the conference, with the intent of guid- 
ing it toward pragmatic rather than 
(or in addition to) academic ends. The 
hoped-for end product of such guid- 
ance would be a smooth transition 
from an academic conference to a 
planning group to a crisis management 
team as knowledge was sifted and ap- 
plied. Essentially, the conference 
would never have to adjourn until the 
crisis was surmounted. Meanwhile, the 
custodial sponsor would gain consider- 
able experience with this type of oper- 
ation and could begin to think about 
applying it to more controversial areas 
-another bonus for having a United 
Nations-affiliated custodian. But the 
role of the custodian itself would re- 
main one of promoting scientific de- 
velopment, international exchange, and 
application of technology to world 
problems by supplying the (computer- 
based) conferencing facilities. 

Although we propose famine relief 
as an appropriate area for introducing 
cooperative international crisis manage- 
ment, there are several other areas that 
are also suitable for the initial appli- 
cation of these techniques, such as con- 
trol of the illegal international drug 
traffic and the management of world 
trade, energy, and monetary problems. 
Regardless of the area chosen, how- 
ever, it will be essential to establish 
during this primary endeavor the effec- 
tiveness of computer-based confer- 

encing in bringing scientific, technical, 
and executive colleagues and adver- 
saries together on one particular prob- 
lem. If this can be demonstrated then 
the system will be more readily 
adopted in other areas and the point 
will be reached where it will routinely 
be used as an adjunct to planning be- 
fore matters reach crisis proportions. 

Summary 

Modern crises present decision-mak- 
ers with many agonizing management 
choices. Very often a crisis manager is 
confronted with a plethora of conflict- 
ing information and given very little 
time to choose an appropriate course 
of action. Although contemporary 
methods of systems analysis have been 
used in attempts to organize data and 

clarify options, they have generally 
been of little use in presenting an 
accurate picture of an opponent's 
values and perceptions. Thus it is clear 
that we must now make use of the 
improved communications and techno- 
logical devices at our disposal if crises 
are to be avoided or resolved with min- 
imum damage. 

Our proposal to establish interna- 
tional model-oriented computer-assisted 
conferences is designed to promote 
greater cooperation and understanding 
among scientists and crisis managers 
of differing nations by enabling them to 
share images of themselves and one 
another. With better information and 
more rational options available, the 
chances of catastrophic misunderstand- 
ing or miscalculation can be meaning- 
fully reduced. We have proposed a 
possible scenario for the initial imple- 
mentation of such a system to combat 
famine, and hope that the same ap- 
proach might be used in other areas 
over time. The ultimate goal is a sys- 
tem by which specialists of all persua- 
sions cooperate so that international 
crises will be resolved on the bases of 
mutual benefits without resort to armed 
conflict. 
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