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RESUMEN

A pesar de las advertencias de la comunidad
cientifica, los Estados Unidos no han toma-
do medidas para reducir las emisiones de
gases de efecto invernadero. Ni los politicos
ni los ciudadanos reconocen el peligro que
el cambio del clima supone para el paisy €
mundo. Hemos creado un juego de simula-
cion, Red Light, Green Light, con € fin de
intentar cambiar sus actitudes y conductas
para que sean conscientes de esta amenaza.
Se desarrollé por medio de la teoria de la
Identificacién Mdltiple (MIT), un modelo
tedrico para disefiar simulaciones que facili-
taran el cambio actitudinal y de conducta.
Este trabajo proporciona una descripcion
global del Red Light, Green Light. También
se describe lo que hemos observado en los
juegos-prueba con respecto a las estrategias
que los participantes utilizar al jugar. Ade-
més, explicamos como las simulaciones de
MIT representan “el juego préctico” en
lugar de “lateoria del juego” y laimportan-
cia de disefio del juego préctico para simu-
laciones que tratan de trasladar el aprendi-
zaje del juego alavidareal.

ABSTRACT

Despite the scientific community’s warn-
ings, the United States has not taken action
to significantly reduce its greenhouse gas
emissions. Politicians as well as citizens
consistently fail to recognize the peril that
climate change poses to the country and the
world. In an effort to change their attitudes
and behaviors so that they will be more
likely to address this threat, we created the
Red Light, Green Light simulation game.
Red Light, Green Light was developed via
Multiple Identification Theory (MIT), a
theoretical model for designing simulations
so that they will be more likely to promote
attitudinal and behaviora change. The pre-
sent paper provides an overview of the Red
Light, Green Light simulation. We also dis-
cuss what we have observed in play-tests
regarding the strategies that participants use
when playing the game. Additionally, we
explain how MIT simulations represent
“game practice” rather than “game theory”
and the importance of a game practice
design for simulations seeking to encourage
the transfer of game learning to real life.
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In his famous | Have a Dream Speech, Martin Luther King spoke about
the fierce urgency of now. King referred to combating racial prejudice. But
today, the fierce urgency of now could also be applied to the need to ad-
dress climate change'. Numerous scientific bodies, including the Intergo-

! Although “climate change” is the preferred scientific term, in a bow to popular rhetoric,
“climate change” and “globa warming” will be used interchangeably throughout this article.
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vernmental Panel on Climate Change (2007), the Joint Science Academies
(2007), the International Council for Science (2007) and the World Mete-
orological Organization (2006), endorse the view that greenhouse gas emis-
sions must be significantly reduced. Despite the fact that the United States
remains a leading contributor of these emissions, many Americans policy-
makers cling to a dangerous wait-and-see attitude toward climate change
(Sterman and Booth Sweeney, 2007). One sees this same hesitant stance
among the preponderance of United States citizens who, while viewing
climate change as a problem, consider it to be only a moderate risk (Leise-
rowitz, 2006).

If we accept the voice of science and its warnings, and if we recognize
the relative apathy with which these warnings have been met, we must also
accept the need to mobilize public opinion so that the U.S. may “go green”
in a meaningful way. Making this happen requires changing peopl€'s atti-
tudes in the hope that different thinking leads to different behaviors.

This change in mindset necessitates more than just a cognitive under-
standing of the situation. If the polls are to be believed, that already exists.
What is needed is for citizens to find a deeper, more personal belief in con-
fronting climate change that will inspire them to change in an environmen-
tally conscious direction. A worthy goal, but how can it be accomplished?

Simulation games and attitude change

The experiential nature of simulation games marks them as a promising
educational approach. Proponents of simulation declare that rather than just
informing participants of the facts, simulations immerse people in lifelike
scenarios, allowing them to encounter and develop understandings that can
result in changes in attitudes and, subsequently, behaviors. The claim
sounds enticing, but historically, research wavers as to the degree of confi-
dence one can have in the ability of games to modify attitudes. Cherry-
holmes (1966) and Garvey and Seiler (1968) argued that games could not
change attitudes. Other researchers (Guetzkow, Chadwick, Brody, Synder
and Noel, 1963; Williams, 1980; Olivas and Newstrom, 1981; Bredemeir,
Berstein and Oxman, 1982; Williams, R. H., McCandless, Hobb and Wil-
liams, S. A., 1986; Williams and Williams, 1987) reached the opposite
conclusion. As a suggestion for resolving the questions, Schumacher
(1997) caled for a theoretical model to identify the particulars of how
games can alter attitudes consistently. We devised Multiple Identification
Theory (MIT) as an attempt to meet this standard.
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Multipleidentification theory

MIT posits that a simulation maximizes its ability to change attitudes
when it creates three different types of identification within its players.
These forms of identification correspond to what Eagly and Chaiken (1998)
recognize as the three aspects of an attitude: affection, cognition, and be-
havior.

Affective identification refers to cases in which players become emo-
tionally engaged in the outcome of a simulation and are personally invested
in winning the game. Such identification makes two important contribu-
tions to the learning that comes from a simulation experience. First, Sousa
(1995) states that information acquired under conditions of emotional arou-
sal become memorables and is likely to be retained into the future. Affec-
tive identification also steps toward remedying the situation in which peo-
ple who are not emotionally identified with the outcome of a simulation
play capriciously. Making unreflective choices, these participants glean
little from the experience that holds meaning in real life. In contrast, play-
ers who care about winning select their actions with serious intent, learning
the most from a game by playing it redistically. Simulations best achieve
this outcome when they follow the guideline that people care about those
things that impact their welfare. If participants are to care about the results
of a game, it, too, must hold consequences for them. Affective identifica-
tion can be redlized if a strong incentive (often times money or, in a class
setting, extra credit points) is offered to players for winning the game.

A second form of identification MIT proposes necessary for attitude
change is cognitive in nature. Cognitive identification means that partici-
pants identify the simulation at an intellectual level as being like red life.
Without this identification, players may care about a game's outcome (af-
fective identification), they may learn strategies to win the simulation, but
they will not apply these insights to behaviors and attitudes in their day-to-
day lives. This circumstance occurs if players see a disconnect between the
simulation and reality. In such cases, they separate game truths from life
truths and do not extend what works in the former to the latter. We once
played a board game that awarded victory to the individual accumulating
the most money. Occasionally, players had the option to visit a gambling
casino. Anyone who played the game a few times learned that it was al-
ways the right choice to go to the casino, since the odds of hitting a jackpot
were absurdly high. The players, of course, realized that the generosity of
casinos only existed in the game. Many jokingly commented upon the dif-
ference between the simulation’s payoffs and those in Las Vegas. Thank-
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fully, it is unlikely that any of these individuals trandlated their game ex-
perience into alife strategy.

If agame’ s designer wants to increase the odds of participants attitudes
changing outside of the simulation, then the dilemmas faced, the nature of
the interactions and the results that can be obtained in the game must paral-
lel reality. Furthermore, players need to be aware of the fidelity between
the simulation and life. To meet this end, the game directors (those in
charge of running the simulation) should point out to players (during the
game's play and especialy in the post-game debriefing) instances in which
the game's occurrences are like those of the world. The development of
cognitive identification encourages players to link their simulation experi-
ences to life; they perhaps tell themselves, “This game is redlistic, so what
works here should aso work in reality.”

The realization of cognitive identification (partnered with affective
identification) fosters attitude change at a cognitive or intellectual level.
But even this may not be enough to do the job of convincing players to
transfer a game's learnings to the ways they actually live. Consider that
millions of university students desire good grades and know that it is pru-
dent to study for examinations well ahead of the date that they sit them.
However, countless numbers of these same individuals wait until the night
before the exam to prepare! Often times, knowledge and caring are not
enough to truly modify attitudes and behavior. Therefore, while affective
and cognitive identification are necessary for changing attitudes/behaviors
about climate change, they are not sufficient.

The final piece of the puzzle is what we call behavioral identification.
It is for the sake of moving people to act on their intellectual positions that
behavioral identification should be created in a simulation seeking to chan-
ge attitudes. When people learn something through their own freely chosen
actions, it promotes change that goes beyond intellectually knowing to
knowing for one's self. This is the depth of change that can alter players
attitudes and behaviors both in the game and outside of it.

Games support behavioral identification by maximizing the opportuni-
ties players have to develop and execute their own strategies during the
simulation. In this way, the results experienced carry with them the con-
vincing power of having been learned by my own behaviors. Creating such
conditions means that the game cannot simply provide players with two or
three structured actions to choose between. In such instances, people are
only making a forced choice among the limited options others have sup-
plied. Decisions made in this manner are not individually chosen behaviors,
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and at a game's end, players will see themselves as having followed the
paths provided for them, not ones they created.

The first step in establishing behaviora identification requires giving
participants the freedom to construct unique strategies from a great number
of possible alternatives. In this way, participants have ownership of their
choices, and the consequences will have meaning for them. Players should
also be alowed to play the simulation multiple times so that they can cre-
ate, tryout and see the outcome of different approaches. This process, cou-
pled with thoughtful post-game debriefings, helps participants learn the
impact of actions at the deepest personal level, the level at which learnings
are most likely to transfer to life.

In MIT, the three types of identification work in combination. Affective
identification encourages players to take the game seriously, increasing the
odds that they will learn its lessons; cognitive identification inspires the
conviction that the game truly represents reality; and behavioral identifica-
tion helps players believe that their game learning can be a guide for living
life. Figure 1 (from Williams and Williams, in press) highlights the princi-
plesof MIT.

Figure 1
Summary of MIT asaMode for Simulation Design to Promote Attitude Change
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game
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Attitude Change of Attitude Change tor of Attitude
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We have conducted two previous studies (Williams and Williams,
2007; Williams and Williams, in press) investigating the effectiveness of
MIT designed simulations in changing attitudes. In both cases, data indi-
cated the games were effective in moving players attitudes and behaviors
from stances of competition to cooperation in issue relating to international
conflict.

MIT simulations are not limited, however, to the study of conflict. We
believe that MIT can be used as atool for crafting games to change a wide
variety of attitudes, including those related to climate change. Our most
recent ssimulation, Red Light, Green Light, while still alotting some focus
towards competition and cooperation, tackles directly the issue of climate
change at national and international levels.

Overview of thered light, green light simulation

Participants in the game play as members of one of six teams. China,
the European Union, India, Japan, Russia or the United States. The simula-
tion comprises three turns of short-term interactions (each representing 15-
20 years worth of time) and afinal posterity turn forecasting results 50-100
years after the conclusion of the short-term play.

During each of the short-term turns, teams have 15 chips (representing
their effort for the turn) to spend. These chips can be assigned to economic
growth or options addressing climate change (cap and trade systems, rais-
ing auto fuel efficiency standards and investing in aternative fuels re-
search). Every turn, teams gain and lose victory points based on the well-
being of their economies and the impact of warming on the climate. A pro-
vision also exists for teams to censure each other, an action deducting vic-
tory points from the targeted team. The long-term or posterity results turn
follows the short-term stages of the simulation and projects future out-
comes. The effects of these results are also factored into teams' victory
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point totals. A team wins by finishing the game with a positive victory
point total. Teams that end the simulation with zero or negative points lose.
It is possible for al teams to win, al to lose, or there can be a mixture of
results.

Flow and particulars of the game

At the beginning of each short-term turn, teams huddle to plot strategy.
During this initial period, they can also send ambassadors to other teams to
discuss possible cooperative agreements, threats, etc. At the end of the
strategy/negotiation phase, teams secretly fill out strategy forms. On the
form, they indicate how they want to divide up their 15 chips. Chips can be
invested into economic growth or the green options: cap and trade schemes,
better auto efficiency standards and alternative fuels research. If a team
wishes, it can spend all 15 chips on its economy, al 15 on the three envi-
ronmental options or divide the 15 up into some combination of the four
possibilities.

Degspite the fact that the game is intended to be played in less than 90
minutes, there are a host of strategic options available. As part of creating
behavioral identification, the game permits players to tailor their plans with
great individuality. Thisis born out not only in the many possible combina
tions of chip play, but also in numerous possibilities for negotiation tactics.
The amount of time a certain team spends talking (or not talking!) with
other teams, the deals proposed and the arguments and tactics used are al
at the discretion of the participants.

The game directors collect the strategy forms, reveal the actions teams
have taken and determine the results. How well a given team performs eco-
nomically yields immediate gains or losses of victory points for that team
only. In keeping with the competitive realities of global economics, the two
top performing teams economically earn additional victory points, while
the two worst performing teams lose points. Meanwhile, teams' investment
into cap and trade, auto efficiency standards and alternative fuels research
is measured globally. The game directors convert the chips played by all
teams into a cumulative total of anti-warming green points. (Alternative
fuels research constitutes a long-term project that plays a role at the end of
the game.) The directors also track the progress of global warming, display-
ing it on a chart visible to al players. At the end of each turn, tables avail-
able only to the game directors add a certain number of warming “red
points’ to the global warming chart. The anti-warming green points are
then factored into the chart, decreasing the total amount of warming that
occurs. After al of this, the directors announce the effects of the warming
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(e.g. floods, droughts and a corresponding loss of victory points for every-
one) to the players.

At first, the results of climate change tend to be of only moderate inten-
sity (increase in the violence level of storms, some desertification, etc.)
This depicts projections for the next 15-20 years. However, in following
turns, if global warming increases, the consequences grow more severe
(population relocation, wars over territory and resources, etc.) The more
warming that occurs, the more points all teams lose. Unless players take
determined environmental actions, the impact and accompanying point 10ss
quickly become catastrophic. The game does not suggest that all of the
negative effects of climate change can be mitigated. But by the third turn of
the game, if teams have been investing heavily in anti-warming efforts all
along, the effects of the warming over the 60 years represented in the simu-
lation will be manageable. To redly solve for climate change, however,
teams must also have had a strong long-term commitment to alternative
fuels research.

The effectiveness of aternative fuels research is only determined at the
simulation’s conclusion: either a breakthrough in research occurs (repre-
senting huge leaps forward in the viability of non-greenhouse gas emitting
fuels) or it does not. If the breakthrough happens, it significantly contrib-
utes to the eventual stabilization of the planet’s temperature. As one might
expect, the more research into alternative fuels that teams conduct through-
out the smulation, the greater the likelihood that a breakthrough will be
forthcoming.

Challenges to combating climate change

The simulation argues that successful solutions to climate change come
by global and cooperative efforts. Yet true to life (cognitive identification),
the structure of Red Light, Green Light makes this approach difficult to
realize. Many aspects of the game favor competition. In the simulation, as
in the world, climate change does not occur in a vacuum, and the desire to
resist it can be countered by more imminent concerns. In Red Light, Green
Light, a demanding economic reality confronts the players, stimulating an
atmosphere of competition by awarding teams with positive or negative
victory points based on their economic performance relative to rival teams.
Initialy, the points gained or lost economically dwarf those arising from
the effects of global warming. These economic concerns exert a potent
influence, shaping players strategies in a competitive direction.

A second barrier to cooperative efforts flows from the game's proce-
dures allowing actions to be taken with secrecy, thereby reinforcing the
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potential for political backstabbing and mistrust. Countries may work out
deals, but in the end, the only people who see a given team’s turn form
before it is handed in are the people on that team. Players looking to get
ahead can agree to cooperative action on climate change, then invest heav-
ily in their economy instead, counting on others to carry the green burden
while they profit from superior economic growth. No one knows how faith-
ful teams' promises will prove until the forms are already submitted. In our
play-test experience with Red Light, Green Light, we found fears of be-
trayal to be well founded since reneging on arrangements to pursue selfish
ends seemed a common occurrence.

The inherent uncertainty or fog of war built into the simulation forms a
third formidable obstacle to cooperation. Real life holds much information
that we cannot know with precision. The design of Red Light, Green Light
also creates this condition. Since the climate change results charts are only
visible to the game directors, players have a general idea that the warming
of the planet is undesirable, but they do not possess specific info as to what
the effects of climate change will be. Even if teams decide to trust one an-
other, the lack of exact calculations prevents players from constructing the
perfect cooperative plan. This, in turn, can discourage teams from working
together, even feeding the attitude (common in the world) that perhaps no
substantive cooperative action is necessary. (e.g. “If we cannot figure out
how to work together on climate change, oh well. Maybe we can just focus
on the economy and everything will turn out okay anyway.”)

Uncertainty of results fuels the impulse for teams to pursue the most
immediate and visible course to victory points. a competitive economic
win. The urge to ignore the environment and compete economically is
compounded by the fact that when environmental damage is first checked
at the beginning of the game, it is relatively minor. This illustrates the real-
ity of today’s world that climate change has yet to have devastating effects
on the countries represented in the game. In the simulation, this lack of
damage encourages people to believe that the warming can be ignored in
favor of ever burgeoning economies. Directing chips that could be used
now for economic gain into the nebulous long-term results of aternative
fuels research proves even more difficult for players to accept. After al, the
exact effects of the potential breakthrough and the amount of research
needed to make it happen are unclear and certainly far away (i.e. not seen
until the end of the game).

Taken together, the lure of the immediate payoff for selfish and com-
petitive actions, coupled with the lack of trust and the uncertainty of results,
deposes player to favor a competitive stance. We suggest that this is the
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situation that exists in the world, and in keeping with the principle of cogni-
tive identification, we designed the game to emulate it.

In play-tests of Red Light, Green Light, players consistently failed to
overcome the obstructions to effective cooperation. The optimal approach
to addressing the challenges of climate change would have been a strategy
whereby all teams contented themselves with moderate economies and
played the majority of their chips to fight climate change. Unfortunately,
this never happened. Instead, each country usually focused most of its ef-
forts on its economy. Turn after turn, players pursued the ghost of eco-
nomic victory, even as the effects of global warming dictated dire conse-
guences and the loss of many victory points for all teams.

Other insightsfrom play-tests of red light, green light

Currently, our experience with Red Light, Green Light draws only from
play-tests. However, based on the games that have been played, there are
several insights that we think are important to note concerning both the
game design and our observation of player performance in a simulation
created in this manner.

1. The design of Red Light, Green Light as an expression of game prac-
tice vs. traditional game theory: Game theory research employs situations
with limited choices and an isolated, certain and unchanging reality. The
classic Prisoner’ s Dilemma s a prime example. In this exercise, two people
play the Dilemma at once, isolated from the other. They are informed that
they have been arrested for a crime and are being questioned. Each is told
that she or he can either defect on her or his partner or remain silent. If both
people remain silent, they both go to prison for five years. If both defect,
they serve 10 years. If one defects while the other remains silent, the one
who defects goes free (a reward for turning state's evidence) and the one
who remains silent receives 15 years in jail. The players then make an in-
dependent choice, and after both players choose, the results are applied.
The choice within the Prisoner’ s Dilemma is an isolated one since no other
issues confront the players. Participants have limited and defined options
(defect or remain silent), their decisions lead to guaranteed results (the
number of years spent in prison) and the scenario does not evolve or chan-
ge.

Red Light, Green Light, like al MIT simulations, attempts to mirror
real life in which isolated, limited choice and certain unchanging scenarios
are seldom found. Our attempt to design a game that sacrifices control for
realism characterizes what we like to call game practice -games designed to
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represent reality as it isin practice, not theory. Accordingly, in Red Light,
Green Light, asinreadl life, players must function in an interactive, complex
and ever-changing environment

2. Game practice and the chaos factor of decision making: Game theory
styles its problems with the assumption that participants will play as ra-
tional actors, each of whom has a dominant strategy that should logically
yield him or her more benefits than any other approach. Conversely, in
game practice, due to the interactive and evolving nature of the experience,
no single “right” strategy for winning exists. In fact, operating in the com-
plexity of game practice simulations, participants decision making proc-
esses often seem more chaotic than rational. Some of the common exam-
ples and causes of this are as follows:

Decisions made out of emotion: Human interactions form an integral
part of game practice games. With these interactions come frustration and,
not infrequently, anger. If people get mad or want to save face, they some-
times take actions merely to prove a point. In one play-test of Red Light,
Green Light, the Chinese team threatened to stop putting any chips towards
environmental reform if the United States did not devote more chips to it.
When the United States did not, China did as it said and stopped working
against climate change completely. The Chinese players later said that they
did not want the simulation to go in that direction, but they felt they had to
back up their threat.

Cognitive immaturity: Another obstacle to rational decision making in
game practice surfaces because of the” abstract” nature of certain game
elements, making them difficult for many players to grasp. In our play-
testing we found that when making decisions, most participants tended to
under weigh abstract issues in favor of more concrete concerns. Consider,
for instance, that the most significant effects of climate change in Red
Light, Green Light are not present at the start of the simulation, only reveal-
ing themselves decades (turns in game lingo) later. Players know these
future aspects are out there, but they exist abstractly since the impact and
consequences of the factors are vague and not yet happening. This, too,
offers an explanation of why teams spend their chips on the instant rewards
of economics as opposed to measures that would counter global warming.

Time pressure: Rarely do world leaders enjoy the luxury of having as
much time as they like to arrive at their choices. Game practice mimics this
by limiting the amount of time players have for making decisions each turn.
Because of this, participants are more likely to make hasty or unwise choi-
ces. In simulations featuring time crunches, players often note how hard it
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is to get everything planned, as there is much that has to be discussed wit-
hin a given team and among all of them.

Problems in communication: Sometimes the difficulty in team decision
making in a game practice simulation stems not from the decision itself, but
rather from a team’s inability to effectively communicate. This was the
case in a play-test of Red Light, Green Light, as a messenger representing
the European Union, Russian and the United States teams asked the Indian
team join them in putting significant chips towards alternative fuels re-
search. The players on the Indian team were not aware that the aforemen-
tioned coalition had decided that “significant” meant “five.” India instead
devoted three chips, was roundly chastised for it and the subsequent flap
forestalled any meaningful cooperation on the next turn.

Lack of complete intelligence: The same fog of war condition that we
discussed as a problem for cooperation also poses difficulty for the con-
struction of effective strategies. When all options and potential outcomes
are known exactly (asis common in game theory), players can derive logi-
cal courses of action from precise calculations. Perfectly logical strategies
require a perfectly logical world, and game practice harbors no such envi-
ronment. Game practice, like real life, contains too many fluid and varying
aspects for players to ever be “sure” about the exact consequences of their
actions. The cloudy landscape of game practice scenarios strains the logical
abilities of players. Not infrequently, the complexity overcomes them, and
far divorced from logic, their decisions become inconsistent, even chaotic.
Once again, we suggest that this may also explain what we sometimes see
happening in reality.

3. The critical role of behaviora identification: We noted earlier that
while affective and cognitive identification are important, they are not al-
ways enough to produce attitude change. An illustration of this condition
surfaced in one of our play-tests using college students enrolled in a class
centered on the study of climate change. All students in the classroom were
knowledgeable about the topic and familiar with the general issues featured
in the game. They knew at a cognitive level that climate change was a seri-
ous problem that needed to be redressed. But behaviorally in the game, the
informed students did no more to deal with climate change than individuals
in other play-tests. It was a classic example of peopl€’s actions not match-
ing up with their cognitions because they had yet to experience the situation
and consequences for themselves. The game allowed them to do so in a
simulated manner. As aresult, many expressed to the game directors a new
appreciation of the necessity to go green.
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Red light, green light: conclusion and aspirations

The early feedback from our play-tests is encouraging, but to truly
evauate the game’s efficacy at altering attitudes, a formal experiment must
be conducted. We believe that the chances of changing participants atti-
tudes are increased by a simulation like Red Light, Green Light that rejects
the structured approach of game theory for the interactive and evolving
environment of game practice. Operating in such a milieu is challenging.
Still, we hold that the rigors of a game practice scenario are justified. The
threats of climate change exist in areality rich and intricate in its dynamics,
and a simulation intended to help us find solutions must match this sophis-
tication. If people can learn to formulate and execute successful measures
against global warming within the complexity of a game practice simula-
tion, one may reasonably hope that they can apply their learning to real life.

In single plays of the game, our play-tests subjects consistently slighted
a green strategy, placing their priority on competitive and economic issues.
Perhaps by playing the game repeatedly, and examining the results in a
post-game debriefing, this trend can be reversed. Ideally, the game would
move participants toward developing a personal awareness of the dangers
of climate change and a commitment to cooperative efforts in opposing it.
Our wishes in this regard are represented in the game's title, Red Light,
Green Light -the stop and go colors on traffic lights. Much like the chil-
dren’s game of the same name, we want people to learn and believe that the
world can only “go” if itisgreen.
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