Richard J. Zeckhauser, Ralph L. Keeney, & James K. Sebenius eds.

Wise Choices: Decisions, Games, and Negotiations (Boston: Harvard Business School Press, 1996)

CHAPTER 1 4

WHAT CAN YOU LEARN FROM A GAME?
Edward A. Parson

This paper considers ways that simulation games can be used to inform
difficult and complex problems of policy and decision. The use of
games for serious purposes, as opposed to recreation, originated more
than a century ago in the field of military planning; manual or map
games served as devices to test battle plans, coordinate actions, train
commanders, and predict the outcome of battles.! In the postwar pe-
riod, interest in gaming has increased, driven partly by advances in
game theory and computing power, and has broadened from military
planning to the study of foreign policy crises and, occasionally, other
areas of policy and decision.2

Despite several substantial contributions to the field, questions
concerning the appropriate uses and goals of simulation gaming re-
main confused, and discussions of purposes seem to have had little
influence on the practice of gaming or game development.? Several
factors may have contributed to this confusion. Writers on game pur-
poses have sought to construct extremely broad taxonomies including
essentially all games and design methods, including those for recrea-
tional and commercial use, while the viability and implications of
particular objectives likely depend strongly on the particular method
and application. Categories of use have not been sharply drawn, so
some applications of games fall into more than one, or none. Because
most gaming experience is still in the military and security fields,
discussions of uses have tended to emphasize those likely to arise in
this field, while others less likely to do so have received less careful
consideration. Finally, the relationship between purposes of games and
criteria for their design and implementation has not been elaborated.
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234 Games and Decisions

This paper seeks to elaborate and clarify a particular set of uses of
simulation gaming applied to a particular class of problems: informing
complex, difficult, and high-stakes policy and decision problems, par-
ticularly problems outside the field of military and security affairs.
Problems that might merit investigation through simulation gaming
are those with high enough stakes to merit substantial investment in
knowledge or insight to guide decision making, but whose complexity,
novelty, or perverse characteristics impose sharp limits on the useful-
ness of standard decision-making procedures, historical analogy, or
conventional forms of analysis. In “informing” such problems we in-
clude all heuristic purposes of simulation gaming: uses of gaming
intended to help actors with significant responsibilities to understand
decisions they may face and their implications, or to understand the
context in which continuing decisions take place.

The characteristics of these problems that make them so difficult,
and that limit the usefulness of other forms of analysis, can be of
several kinds. Key outcomes may depend upon the interacting deci-
sions of multiple agents, which may be particularly complex when
agents’ interests are partly aligned and partly in opposition. Decisions
may be drawn from choice sets that are ambiguous, poorly known, or
changing. Large numbers of complex organizational routines may be
required to work together* Consequences may be poorly known, fall
on unidentified or remote people, or occur far in the future. Or finally,
knowledge about agents’ interests and choices, and relevant properties
of the world, may be seriously incomplete or contested.

Two classes of such problems are particularly salient: the man-
agement of rapidly developing crises, and problems involving major
changes in laws, regulations, or institutions. Crisis management is the
area of gaming application that most closely resembles its traditional
use in military planning, but can also include, for example, disaster
preparedness, energy supply interruption, and international macro-
economic or debt crises.5 Problems of decision making under major
changes of rules or institutions could include corporate strategy in
industries in transition; domestic policy reform in health care or wel-
fare; long-horizon policy issues such as public pension reform under
demographic shifts; the fundamental redesign of institutions, policies,
and laws, as has been under way for several years in Eastern Europe
and the former Soviet Union; and international policy making on
imperfectly understood but potentially grave global environmental

threats such as climate change.

Focusing attention on this limited set of applications of simula-
tion gaming—applications to inform complex policy or decision prob-
lems—this paper discusses four models of how simulation gaming can
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contribute, seeking to assess the relative strength and weakness of each
and to'sketch out the implications of each for the design and im le-
mentanox'\ 9f simulation games. The next section outlines the bzsic
charactgrxstlcs of simulation-gaming methods, and their central meth-
odological challenges. Subsequent sections lay out and assess the four
models, summarize the implications of each for simulation design, and
offer concluding observations on the benefits and limits of inf%rr‘;nin

complex policy and decision problems through simulation gaming ;

Simulation Gaming: Basic Characteristics and Challenges

Simulation games, like other forms of simulation, are representations;
th.ey seek to represent a complex system by constructing a simpler on ’
with relevant behavioral similarity” The behavioral similarit}}: to th:
:)enael systelzm of c}imcerr}\1 makes a simulation useful, for if it is realized
can learn about the re i i ing,
(ho Stoplor it one.al system by observing, and manipulating,
_ Simulation gaming differs from other kinds of simulation in how
it represents human decision making and problem solving. While other
?cmds of simulation may exclude human agency from the 's,ystem stud-
1ed,'or represent it entirely through formal or computer models, sim-
u.latlon gaming represents it through the behavior of human , arti-
cipants. 'It seeks to represent the information processing, co 1?tion
negotiation, and decision making of senior decision maker;, orggr;niza-,
?ons, Or governments, b}f engagigg people to participate in a simula-
1lon,. glVl]ilg them r(?lgs, information, tasks, and responsibilities, and
fn 3:1tnagc tt em in a vivid, demanding, realistic situation in which they
' Wh.lle some simulations may employ a single human participant
Interacting with a complex mechanical system—e.g., flight simulators
1gsed for Pilqt training, practice, and testing control systems—simula-
t}on gaming involves multiple participants and focuses on their collec-
tive de'qsmr\s and the interactions among them. While the interactions
of decisions can be structured in many ways, two characteristics ar
gex}erally deemed essential to making a simulation a game: rules struc(-2
turing the interactions among participants’ decisions; and separate
centers of thought or decision (teams or individuals) that do nIc))t ob-
serve each others’ planning and deliberation, and so must interpret and
respond to statements and actions that they did not compose.®
. The use of multiple human participants in a structured int.eraction
without fu.ll information defines a simulation game; other design ele-
ments, W.thh support and constrain participants’ decisions, can var
widely. Simulation games may include rich narrative "scen;;rios” tha};



6 Games and Decisions
23

rovide context for, and identify the essential elements in, part1c1parflts-
gecision problems;? some combination of an expert control tefam, ﬁcg-
mal models, or fixed rules that determine the.consequences o ;;ar ,
ants’ joint decisions;® or general information resources Or orflna
;P;lanning and analysis tools to support participant§ .dellbgrfahons. o
Lines of simulation gaming work include poh'flcal—mm:aalr};\ ;:;55
i isi i i i adaptive environmen -
cises, crisis gaming, policy exercises, : ror ) assess-
’ ental negotiation studies p
ment and management, and the experim : i _ _
neered by Howard Raiffa.? Since the broadening of interest in iax(riugg
in the 1950s, the history of simulation gamn:lg hasti been I;\?;s;n ce};
i i i thusiasm and reaction, an
eat promise, cyclic periods of en . \ ces
?fﬁ bOS\ excessive claims by advocates and impossible standards im
osed by detractors.® ‘ o
F Ach?eving the necessary degree of “relevant behav19r1:;\1 snrl;llla;:t}; f
i igated is the essential proble
to the real problem to be investigate :
designing an% using a simulation-gaming exercise. qu rnuchbof ;v}:’f
kind of similarity is required, and how pers‘uaswely it must e'f ethe
onstrated, depend on the particular application and objectives for
exercise. o ‘ .
Possible requirements for achieving it may include par't1c1paglti
who sufficiently resemble the decision makers theyfrepéesgqg rfei;s o
isti i nd context for decisi
ably realistic data to define the scope and o
i i fficiently accurately portrayed,
simulation; and roles that are both su nt portrayed.
ici i ivid, that participants act on them,
d sufficiently intense and vivid, t . : '
:tr:emselves ar?d worry about the consequences of ttl;fnr ac.tlcins. Itte ;st
fal, fo icipants’ interests in the social con
essential, for example, that participants’ 1 e social come
i ion i i ire to win, to make mischief, or to
of the simulation itself—their desire n, to 1 Lo be
iti trivialize the interests of the
ood citizen—do not overwhelm or ' : their
?olges or teams.!* Finally, certain unavoidable artifacts of 151mula(tjlon
arbitrary time, the heightened salience of th.e.lssue Studlecii,t allhepg:
ticipants’ limited information-processing ability compared o the or-
ganizations or governments they represent——rr}ust not so }(:mml 2
simulation that all significant insights are attributable to them.

Proposed Models for the Use of Simulation Gaming

This section lays out four possible models of hcgiv sim};;?tiond i%?;lis‘
i isi licy problems. These
help inform complex decision and policy '
sﬁg kﬁ\g of things to be learned, by whom, and through what nnecha:i
nism, and they imply different design criteria for the developmlent atxj
implémentation of simulations. Two of these models are problematic,
while two show substantial promise.
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Simulations as Experiments

It is sometimes suggested that simulations can serve as experiments,
Or quasi-experiments, to test hypotheses about the behavior of people,
negotiations, organizations, decision makers in crisis, governuments, or
the international system. This capability, if realized, would represent a
great increase in our power to understand the world. Simulations could
serve as artificial worlds to test conjectures for which history failed to
offer sharp empirical cases, and for which real-world experimentation
would be impossible, too costly, too risky, or morally prohibited. The
potential benefits for both enhanced understanding and better deci-
sions and policies would be vast.16

The claim of experimental validity imposes stringent standards on
the correspondence of a simulation to reality. The simulation must
embody enough behavioral similarity to the situation investigated that
hypotheses about the real situation imply expected behavior in the
simulation, and hence that running the simulation exposes the hy-
pothesis to the risk of falsification that can suggest the limits of its
credibility, and increase our provisional willingness to accept it and act
on its implications.?”

In meeting this standard, the simulation itself, like a theory, must
be validated; its “relevant behavioral similarity” to the real system
must be demonstrated with sufficient confidence. This test can in part
be met by validation of the simulations’ components: participants
enough like the real decision makers, and roles, structures, and rules
that embody well verified relationships. But simulations are so complex
by standards of experiments that full correspondence cannot even be
approximately achieved, and how much similarity is enough is judg-
mental, not obvious, and sometimes contested. Simulations can fail to
achieve the required similarity in many ways: observed behaviors may
be artifacts of the particular individuals participating, of arbitrary
details of simulation design, or of the unavoidable artificiality inherent
in any simulation.

For example, how much and in what ways must simulation par-
ticipants resemble real decision makers? It is frequently argued that
simulation validity requires participants who are real experts, equiva-
lent in knowledge, skills, authority, resolve, and temperament to those
who would make decisions in the real system, lest ludicrous behav-
ior occur.® Others, also reporting simulation experience, contend that
if psychological profiles are well matched then high-school students
can in some respects reliably replicate behavior representative of gen-
erals and cabinet ministers; that there are only insignificant differences



238 Games and Decisions

erformance of middle and top-level officials, and be-
:):r?eﬁerrrlﬁltiht:r}r: and civilian officials; and that if tasl'<s_ are approl?r}ate;iy
defined and intensely demanding, then any ‘partlagants sufﬁcilen };
smart, skilled, and motivated will generate m§truct1ve qu re Z\l/(an
behavior, even if they know little ar)out'the 1E)artlcular decision makers
r their institutional setting.
theySiiE::eSf: :/;)lidity of a simulation cannot be determinec.l ab§olutczly
from the representational accuracy of its cpmponeqts, val}dat1c)tn o zi
simulation must depend on controlled replication. S.Lmuptxonfsf :) pert
suade, must generate behavior that resembles the situation 0 1n1 er:;\sa;
in a manner that persuades knowledgeable an.d skeptical peol;: et'
the similarity is solid, reliable, and not obtained Fhrough chea 1;:5;
Replication must be conducted with different par'umpan.ts},1 to Yeﬁ Y
that behavior is not an artifact of a particular group; apd with varia or}
in design details, to verify that behavior is x‘xot an' artifact (?f spme fp:}f
ticular arbitrary design feature. Except‘for intentional variation o11 de
factors being investigated, this replication must be closely cgntr(l) ed.
The need for controlled replication strongly shapes simu at1t(1>\n
design. Sparser decision environments are preferable, tﬁi 1ref(1ktlxece:i o 'f.
number of potentially confounding factors. Moreover, w 'en > dect
sion setting might appear quite open-ended, Partmpants | CE e
redefine the problem or change the rules must m.fact be qui Z trlr\\ d,
lest their simulation become noncomparable with ot'hers. u o;‘:itly
over the simulation remains strongly wilth ']c:)l}e :.xpenmenters, while
icipants serve largely as experimental subjects.
pam’lstl\li)sarrle;ﬁcation rgeql}.,liremegt is a daunting ta§k, bu? one .cl;la;ac—
teristic of simulation slightly offsets it. Because of sn‘nulatxc_)nfs ric t‘e;s
and complexity, their outputs contain huge amounts gf. in orfnablo -
The main narrative observed in a simulation, and part1c1pantsl o serCl
vations, admit detailed examination at both large a.nd small scales, an !
so include many opportunities to demonstrate either rga}lsm or turg_
realism. Thus, simulations provide many more opportunities tcl) e; ata-
lish validity than if each simulation run were treated as a single da
i ° . .
pomIt)'espite this partially offsetting factor, .there are two basic dlflhculci
ties with the model of simulations as experiments, one conceptual, an
ical and often decisive.
o 'II)'}I;ZC?ocr?ceptual difficulty is a basic conflict between thg pre?r:reig
novelty and uniqueness of the policy problem to be mYestslgafl a,tions
the pursuit of generalizable hypotl}eses bearing on1 it. m:hat ons
treated as experiments seek to identxfy_ and test regu armef na tg "
eralize across instances. To this end, their focus evenin nove1 Lsi bla 1:nd
is on aspects of the situation that are potentiaily generalizable
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subject to abstraction. This inevitably leads them to concentrate on
regularities in the normal course of policy and decision (e.g., general
principles of foreign policy and international relations),! or on small
components of the situation that can be abstracted, and that might
occur in many situations. Relevant examples include studies of simple
abstract negotiations, prisoner’s dilemmas or commons problems, and
simple coalition exercises, plus a variety of psychological research in
individual decision making and communication. Such studies are more
easily replicable because they are less elaborate, costly, and time con-
suming, and because they depend less on domain-specific expertise
and so admit a much wider pool of potential participants.

While simulations as experiments tend to address those aspects of

a situation that are most normal and replicable, the essential difficulties
associated with complex policy problems concern their uniqueness and
novelty. Those aspects that are liable to treatment by simulations as
experiments are thus likely to be peripheral to the main difficulties for
which insights are required. Of course, no issue, decision, or policy
problem can be unique in all its dimensions, and it may be extremely
valuable to decompose novel, unique problems into familiar or routine
components, to the extent possible. But important elements of the real
problem are likely to remain unaddressed, and even if well validated
insights into component pieces are attained, the experimental approach
cannot recombine the component insights to yield aggregate judgments
about the issue. Even if simulation experiments lead us to understand
the separate 10 elements that comprise a problem, we have no infor-
mation about how to combine these insights, and make judgments
about the relative influence of the different factors, in the aggregate
problem.

The practical difficulty with simulations as experiments concerns
the low likelihood of sufficiently replicating an experimental simula-
tion with the right participants, or to control it tightly enough, to
achieve a persuasive level of validity. To the extent that participants
must be expert in the issue studied, the required participants are likely
to be few in number, busy, not substitutable, and likely unwilling to
participate in an exercise that casts them as passive experimental sub-
jects. The people who must participate for the exercise to have validity
as research are unlikely to participate in an exercise tightly designed
for research. The more unique and novel the problem to be studied,
the sharper this difficulty is likely to be.

In summary, the model of simulation games as experiments is
deeply problematic as a description of how such exercises can help to
inform complex policy and decision problems. Simulations can act as
experiments, but principally for simple abstract repeatable situations
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that may occur as components of complex policy problems but are
unlikely to represent their most important element's. It may happen
that a particular insight arises cogently enough, in enou‘gh‘ vanefi
simulations, and with enough external basis for confidence in 1t' that it
can come to be accepted as generalizable; but this cannot describe the
normal use of simulation games to inform policy.?

Simulations to Instruct Decision Makers

Every discussion of simulation games highlights their value as vehicles
for instruction. When simulations are applied to complex policy prob-
lems, several forms of instruction may be relevant. Of these, seyeral
are persuasive and potentially important, but normally tangentlal' to
the core of what makes the problem investigated difficult. Instruction
in the essential character of the problem itself may occasionally be
valid, but is usually deeply problematic. ‘
Simulations can offer instruction on many levels. Because of their
vividness, they can be rapid vehicles for learning large‘ volumes of
prosaic facts about an issue, an organization, or a locahon.'Because
they involve intense collective work by teams of d_lversely skilled and
knowledgeable experts, they can be powerful devices for the t.ransfer
of skills and knowledge among participants. They can instruct in such
generic skills as processing large volumes of informanor.x,’clear com-
munication, negotiation, group problem solving, apd decision making
under uncertainty. These are all important, potentially valua'ble for.ms
of instruction. All exploit the vividness and concreteness of simulation
to provide a learning experience more salient, durable, or workable
than may be available from other means. But none of these bears on
the core of the complex problem being investigated. .Indeed, these
forms of instruction depend very little on the representational accuracy
of the simulation. It need only be persuasive enough to get participants
engaged in their tasks, and be supported by accurate background
information. The simulation structure may be little more than a pretext
to bring the right set of participants together. N .
Seeking to use simulation gaming to instruct deC'lSIOI\ makers in
the essential character of a complex policy problem is a much more
problematic enterprise. This mode of instruction presumes that the
simulation structure embodies insights into the essence of the problem
that are frue, important, relatively enduring, anf.:l ‘not dominated in
practical settings by other factors that the participants understand
better than the analysts, and consequently that decision makers should
understand them and would act differently if they did. B
These conditions are likely to be very seldom attained. Spec1ﬁc
pieces of policy-relevant scientific knowledge will seldom warrant this
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form of instruction, partly because they are liable to major revisions.
(For example, recent advances in understanding the radiative effects of
chloroftuorocarbons and sulfate aerosols have sharply altered the pol-
icy debate around global climate change.) The insights that may merit
such instruction will typically be deep insights into the basic structure
of a problem. Examples might include the basic logic of nuclear deter-

rence, or the implications of the long time-horizon of global climate
change.

Simulations to Promote Creativity and Insights

Simulations can be powerful devices to provoke participants to think
creatively about the problem, and hence to promote the generation of
new ideas and insights. Simulations can achieve this through their
pressure, relevance, and distance. A well-designed simulation game is
an intense, demanding experience for the participants, and should
resemble their real responsibilities closely enough to engage their pro-
fessional skills and knowledge, but not so closely that they rely on their
standard habits, heuristics, and bargaining positions. The experience
of uncertainty that comes from teams’ not knowing what other teams
plan or intend may also serve to push people away from habitual ways
of thinking.

The insights that may arise can be of many kinds. They might
include changed views of the relative importance of different aspects
of a problem, including seeing that something previously overlooked
is important; new ideas for negotiating stances, policy design, institu-
tions, or responses to specific contingencies; and ideas about plausible
consequences of specific proposals, including unanticipated potential
pitfalls. They may include practical ideas for officials, and hypotheses
for researchers. Thomas Schelling reports that a participant realized
that the supply of jet fuel in Teheran was 10 times larger than had been
thought, because kerosene (an acceptably close substitute) was used
for domestic cooking. Parson reported that when participants sought
to revise an international environmental regime, the new regime only
attained stable levels of compliance when it had been adopted unani-
mously.*

Of course, it is not certain that novel, valuable, or useful ideas will
emerge in any particular simulation, but the likelihood can be increased
by the appropriate selection of participants and careful management
of their decision context to maintain required pressure, relevance, and
distance.

Even if novel insights appear in a simulation, it is not certain how
relevant or applicable they will be to the real problem being investi-
gated. Nor is this necessarily easy to determine. The simulation itself
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does not offer such a test, for the same reasons that simulations are
not viable for hypothesis testing, but the more closely the simulation
design has succeeded in capturing essential behavioral features of the
real system, the more likely the simulation insights are to be relevant.

The participants’ collective judgment provides the first test foF the
relevance, generalizability, and practicality of the supposted mggh?s
generated in the heat of the simulation. Consequently, this testing is
much more reliable, and the practical value of simulations greatly
enhanced, when participants are real experts. Granting participants the
standing to critique the relevance of simulation insights,' and conse-
quently the simulation design that conditioned them, imphes an equa}-
ity of standing between simulation participants and demgnersf t‘hat is
not present in the experimental or the instructional mode%. Part1c1pants
are not just experimental subjects or recipients of instruction; nor is the
simulation reduced to a mere pretext for bringing them together.

Taking effective advantage of participants’ expertise in this way
imposes two requirements on simulation design. First, the rules and
structure of the simulation should not be rigidly fixed, but should be
open to challenge by participants and renegotiation among p'arfcicip.ants
and designers. Second, a sober, critical postsimulation debriefing is an
essential component of the learning effect of the simulation. It is here
that the significance and legitimacy of the problem posed is explored,
potential implications and consequences of decisions taken and pla.u-
sible alternatives not taken are explored, and the practical applicability
and generalizability of strategies and insights from the simulation i-s
tested against participants’ knowledge and experience. If these condi-
tions are adequately met, the model of simulation games as generators
of new ideas and insights is persuasive and promising.

Simulations for the Integration of Knowledge

To advance understanding and policy on global environmental change
issues, the most important knowledge need is increasingly asserted to
be “integrated assessment,” the synthesis and organization of knqwl—
edge across domains to serve the needs of practical understand_mg,
policy making, and decisions of a variety of actors.? Tt}e required
integration or synthesis can be across a variety of dimensxons; across
research fields or disciplines, and also across degrees of formalism and
confidence, and across people holding knowledge. Three purposes are
normally identified for integrated assessment: to bound the importance
of particular problems to determine which issues merit attention; to
assess the potential consequences of specific policy or decision oppor-
tunities; and to identify and prioritize knowledge needs to help 1{\form
decisions. Meeting these needs for global environmental change issues
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and other complex policy problems can require integration or synthesis
because disciplinary knowledge is not normally motivated or priori-
tized by its utility for decision needs, does not normally attend to the
linkages between disciplinary domains that can be essential for draw-
ing practical conclusions about the consequences of decisions, and does
not normally provide any basis for accommodating informal or intui-
tive expert judgment.

To inform complex policy problems such as global environmental
change, the breadth of integration potentially required is vast. Even if
the issues are conceived narrowly, as assessing the environmental con-
sequences of specified, fixed human activities, the breadth of knowl-
edge about the physical and biological world that must be synthesized
can be vast. For example, understanding the consequences of specified
patterns of acid emissions requires integrating knowledge of atmos-
pheric transport, chemistry, and deposition with knowledge about re-
sponses of lakes, forests, and soils under multiple forms of environ-
mental change and other stresses. But since no single decision maker
has the authority to determine the level of human emissions, assessing
the consequences of particular feasible decisions or policies also re-
quires knowledge of the behavioral, social, economic, political, and
organizational factors that determine whether policies are feasible, how
much they cost, and what effects they have on the human behavior
that is ultimately of concern, plus understanding of ways of valuing
the complex, multi-attribute environmental changes that will result.

Two standard methods attempt such integration of knowledge: for-
mal integrated models, and multidisciplinary advisory panels. While
these can each be informative and helpful, both suffer from basic
limitations, concerned with limits on the breadth of the relevant knowl-
edge that they are able to synthesize, and limits on their ability to
clarify preferences or values at stake in the issue considered, or to
accommodate diverse preferences.? Alternative methods have been
proposed to seek aggregation of expert knowledge and opinion with-
out requiring full consensus, such as the Delphi method and expert
elicitation techniques.? Some of these methods show substantial prom-
ise for assessing collective expert views of well-posed uncertain quan-
tities, but they are of little help in the problems of making integrated
knowledge serve decision needs, or of accommodating diverse prefer-
ences and values that bear on policy choices.

Simulation-gaming methods can help fill some of the important
gaps that are left by present assessment methodologies. In pursuing
this goal, simulation methods have three salient advantages. First, their
open structure permits them to focus and bring together into a trans-
parent, structured, and common forum knowledge from an extremely
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wide variety of sources—the participants’ knowledge, skills, and intui-
tion; technical knowledge embedded in formal models; and research
results and disciplinary knowledge from a variety of fields made avail-
able within a simulation in text or data. Because of the breadth of
knowledge sources that can be represented, simulations can permit a
comprehensive treatment of sources of uncertainty in an issue that arise
from all sources: limitations of knowledge about the world, as well as
strategic uncertainty about the preferences, choices sets, and resources
of other actors.

Second, simulations require simulated decisions, and if well de-
signed are sufficiently intense that participants take their decisions very
seriously. The pressure on participants, and the requirement for prac-
tical action, can force participants to use the available sources of knowl-
edge more aggressively, integrate them more broadly, and organize
them more coherently to support their required decisions than they
would do in a lower-pressure setting such as a panel meeting or a
workshop. Among other benefits, this orientation toward practical de-
cisions can force a sharper consideration than other assessment meth-
ods of what current knowledge is most valuable for informing present
decisions, and what new knowledge would most help inform required
future decisions.

Third, simulations can help to focus and elaborate the criteria by
which the consequences are assessed, and the implications of different
preferences and values bearing on the issue. Simulations can promote
this clarification both by requiring participants to live through the
simulated consequences of their choices, and by promoting the airing
and elaboration of disparate views through team discussions and in-
terteam negotiations.

The broad implications for simulation design of taking integrated
assessment as a major objective are relatively clear. To realize the
benefits of the ability to integrate from a wide set of knowledge do-
mains, such knowledge must be made available within the simulation.
Two design tradeoffs are likely to arise. First, where the amount of
potentially relevant information is vast, there may be a choice between
prescreening what is made available, hence the risk of introducing bias
in what participants choose to use, and providing a vast ocean of
information that could overwhelm the participants or make the simu-
lation even longer and more unwieldy than such exercises already
inevitably are (and hence, make it less likely to attract the required
senior and expert participants). Second, where there are important gaps
in present policy-relevant knowledge, there is a design tradeoff be-
tween responsibly characterizing the present state of knowledge, and
keeping the decision environment of the simulation sufficiently simple,
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consistent, and vivid, which may argue for some fictitious extensions
or filing of gaps in current knowledge. This second tension is more
salient for simulations set in the future, when more knowledge may
plausibly be available. This tension may be at the heart of the often
denounced data problems and inaccuracies that plague simulation
games.?

To realize the benefits of the practical decision-orientation of simu-
lation, the exercise must require specific decisions and provide some
plausible method of generating consequences, rather than, say, merely
consisting of participant teams developing and elaborating scenarios.
Such exercises may also have substantial value, but they do not help
elaborate the information needs of policy choices; the two forms might
complement each other, perhaps by alternating between the two.?

Simulation gaming may promise to be a more effective device for
the broad integration of knowledge in support of decision and policy
needs, in particular the integration of technical and strategic knowl-
edge, than other currently available methods of “integrated assess-
ment” such as formal integrated models. They are not the only effective
integrated assessment methods, but they may have key advantages in
certain aspects of integration, in particular in integrating scientific with
strategic, behavioral, and judgmental knowledge, and in clarifying and
exploring the implications of diverse preferences and values. The price
is likely to be a lower-resolution treatment of scientific knowledge;
while simulation methods can integrate such knowledge, with limited
time and attention these are likely to be treated in less detail. Which
fo_rms, dimensions, and degrees of integration are likely to be the
highest priorities will depend on the issue. Multiple forms of integrated
assessment are likely to bring complementary benefits.

Though several commentators on simulation gaming have iden-
tified knowledge integration as potentially one of its strongest contri-
butions, few exercises have yet taken this as a primary purpose.?
Consequently, this application of simulation-gaming methods, while
promising, remains relatively undeveloped.

The Value of Simulation Games

tIhis paper has presented four models of how simulation gaming can
inform decision making on difficult, complex policy problems, and has
argued that two of these models—simulations as experiments, and
simulations to instruct decision makers—are either flawed or irrelevant
in application to problems of this kind, while two—simulations to
promote creativity and insights, or to integrate knowledge—are per-
suasive and promising. In sum, the potential contributions to better
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understanding and decision making that could result from the wider
use of simulation methods according to the two persuasive models are
great enough to justify their more widespread use.

Certain risks and conditions limit this endorsement; they do not
negate the potential contribution of simulation, but do, require vigi-
lance. These risks are principaily associated with the ambiguous status
of predictive claims ascribed to simulations. Predictions, whether de-
rived from simulations or other methods, are difficult, usually wrong,
rarely done well, and not much improved by analytic complexity or
size of modeling effort.?! Still, analysts continue to make predictions—
some through recognition that intellectually honest development of
social theory requires taking the risk of making specific, falsifiable
predictions,2 and some for profit, in a flourishing industry of predic-
tors ranging from the responsible and qualified through the enthusi-
astic, naive, and disreputable.®

The risks of inappropriate or excessive claims of predictive power
take two forms: bias, and generalization from small samples. Bias can
arise in the simulation’s design or structure, in suggestions participants
may unintentionally be given about how to act, or in the basic spe-
cification of what is relevant and important that is essential to simula-
tion design It may be accidental, or introduced intentionally* The
risk of too-confident generalization arises because the rich narrative
experience of a simulation lies somewhere between history and experi-
ment—Tless rich and more replicable than the former, but much richer
and less replicable than the latter. With few simulation runs, each
yielding a complex narrative outcome, much of what happens is inevi-
tably nongeneralizable variance.

As are other methods of analysis and assessment, simulation gam-
ing is liable to tempt its users and audiences to ascribe stronger pre-
dictive power to the exercise than is appropriate, neglecting the risks
of bias and generalizing excessively from tiny samples. Simulation
methods may be more liable to fall into this trap than other methods,
because the prediction of battle outcomes was their earliest objective
and because they generate narrative outcomes of a vividness and
specificity that can mislead the enthusiastic or naive, but formal ana-
lytic methods are also at risk. Formal models are more opaque, while
simulations are more vivid and engaging; which approach is more
likely to mislead no doubt will vary from case to case. Indeed, decision
makers’ unique experiences of real-life events also create a significant
risk of excessive generalization from samples of one.*

Despite these risks, the potential contributions of simulation
games, as of other methods for thinking about important decisions
with enduring consequences, does depend on attaining a limited kind
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of predictive power. This consists of identifying contingencies and
consequences that are sufficiently likely that they are relevant to con-
sider in decision making, and of drawing broad comparative judg-
ments regarding relative salience, likelihood, and consequences of par-
ticular choices.”

Consequently, the merit of simulation depends on sustaining a
claim for a limited, qualified predictive power that, with qualifications
and subject to corroboration through other means, provides a sufficient
basis to justify some action under some conditions. The characteristics
of this limited predictive power have resisted precise definition. Con-
sequently, advocates of simulation and of other methods have sought
to claim this ambiguous middle ground, asserting that their work
makes valuable contributions to decision making and planning that
do not depend upon specific (or even probabilistic) predictions. Both
modelers and gamers tend to urge their audiences to disregard their
exercise’s specific results while taking very seriously its deeper and
more general insights.®

Since these limited claims to quasipredictive power are not ame-
nable to strong verification or refutation, they turn on other means of
judging their plausibility and relevance that are necessarily informal
and consensual. These other means can include correspondence with
real system behavior, and the sober, retrospective reflection of partici-
pants and other experienced and knowledgeable people on the rele-
vance, generalizability, and practicability of insights and ideas derived
from the simulation.

In fact, inappropriate generalization may be more avoidable in
simulation than in other methods or in inference from real events, for
two reasons. First, simulations have a capability for replication, albeit
a highly limited one. There might be particular value in running het-
erogeneous sets of simulations, with the same participants having
different experiences, playing different roles, and engaging different
specific problems, all within the same problem area. Second, simula-
tion’s risks are mitigated in the debriefing, when participants can
question the simulation’s relevance and generalizability, present other
possibilities, and reflect critically on their experience, at some distance
from the experience they have just lived through.

One must approach complex policy problems with some humility,
whatever means is used to study them. While the potential contribu-
tions of simulation gaming are large, and complementary to those of
other methods, it is undeniable that despite 40 years of experience,
simulation-gaming methods have not yet lived up to their perceived
promise. The reasons are not clear. Garry Brewer and Martin Shubik,
reviewing the experience with both simulation games and formal mod-
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els in military planning, cite a variety of reasons including hrmted
publication and limited forums to develop and support professional
standards.® Qutside security, the sparser experience with simulations
makes these problems more severe. Current technological advances in
communications, computing power, interfaces, and modeling tools are
substantially advancing what can be achieved in simulation, and mak-
ing feasible alternative forms of simulation that would no longer re-
quire assembling a large number of expert participants for a week.
How these new tools could advance the standards of simulation gam-
ing as presently practiced, and the merits and limits posed by such
new fora as distributed simulation, are not yet explored.
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