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Ruin is the destiizatioil toward which all men rush, eachpzrrszrit;rg his m)iz best 
interest ir7 n society that believes in the peedoin of the commoi;rs. Freedom in 
n corninoils brings ndn? to all. 

-- Garrett Hardin (1 968) 

Among the broad range of social issues of global concern, the impact of 

corporations on the natural environment is among the most important. This concern has 

been elevated both by the obvious deterioration of our planet in the face of accelerating 

development, but also by a better understanding of the human and economic costs of 

interrelated global and regional problems (e.g., overpopulation, global warming, ozone 

depletion, deforestation, air and water pollution and loss of biodiversity--Brown, 1993). 

Moving beyond the typical, extended debate over the merits of unilateral corporate action 

vs. mandated command and control policies, it is becoming clearer that dealing with these 

challenges will require a different set of values and premises. 

Thus, it is critical for managers and policy makers alike to become sensitized to the 

importance of considering the extended consequences of their actions, to more broadly 

understand the benefits and costs associated with various options available for mitigating 

their environmental impact, and to more fully appreciate various stakeholder roles and 

responsibilities required to implement various solutions. It is essential that this effort be 

attended to now, as the concomitant problems of managing worldwide economic growth 

with environmental sustainability are expected to worsen in the next 50 years (Daly & 

Cobb, 1989; Commoner, 1990). 

While developing successfbl solutions to environmental problems is a pressing task 

everywhere, it is worth noting that the h i t s  of such efforts may be even larger in some of 

the changing economies. In Eastern and Central Europe, for example, managers are 

facing extremely difficult tradeoffs between profits vs. the environment, often in a context 

of life threatening degradation caused by previous regimes. Similarly, in China rapid 

economic development appears to be accompanied by numerous environmental calamities 

in the making. 



Despite the clarity of this need, changing managers' and students' premises about 

corporate responsibility vis-a-vis the environment is no easy task (hereafter we will use the 

term "student" in the broadest sense to include practitioners). In spite of the magnitude of 

such problems both here and abroad, little is being done within the realm of traditional 

management education to address this crisis (Starik; 1995). While addressing such 

matters in textbooks or lectures may have some beneficial effect, such approaches are 

doomed to insufficiency because the learning objectives associated with environmental 

management require a more fundamental shifi than can be accomplished through even 

mega-doses of facts. 

The pedagogical issue here is that passive activities as reading, listening to 

lectures, or watching videos can efficiently convey a large amount of theoretical and 

factual information, but they are quite Ijrnited in their potential to have a lasting effect on 

students' premises or the manner in which they look at, or evaluate, a situation (Katz, 

1974; Mintzberg, 1975; Serey & Verderber, 1991). From a broad business and society 

perspective, while such passive media may convey some sense of the plight of 

stakeholders affected by corporate activities, when moving on to consider solutions to 

those impacts, they are extremely limted. Furthermore, given the theoretical roots of 

capitalism on which our business system is based, arguments supporting "corporate 

responsibility" are too easily dismissed by students as simple "liberal sermonizing." Given 

this combination of limited traditional pedagogies and the seriousness of our global 

environmental problems, it is the responsibility management educators to devise new and 

more engaging methods to drive home a valid message about the nature of environmental 

problems and what must be done. 

Ifwe can get students to somehow experience, recognize and accept a relationship 

as valid, then is it possible for the educator to draw solutions from the students 

themselves. Thus, students become their own "authority" about the existence of the 

problem and more willingly take ownership of the solution. Such self-discovered solutions 



can lead to better internalization of the learning (Aronson, 1980) and provide a better 

platform from which the student can move on to even higher levels of cognitive and 

ethical development. In Perry's (1970) scheme, the highest levels embrace commitment to 

a course of action--a praxis of internally derived theory and action. While the charismatic 

limitations of most academics suggests that no single pedagogical tool administered within 

a single training session can enlighten all students, our purpose here is to introduce a 

simulation which challenges most students enough to start them down the path toward 

new thinking about corporate responsibilities vis-a-vis the natural environment. The 

insights gleaned fiom this simulation create a platform from which to draw from the 

students themselves an understanding of the relative merits of different classes of solutions 

(e.g., governmental regulation, market incentives, industry self-regulation) and which 

permits them to see the benefits of proactive, collective solutions. 

Before providing complete instructional materials required to conduct the 

simulation, some theoretical points will be made regarding a class of problems 

called"sy~tem-wide~~ which subsume many environmental issues. This literature review is 

intended to provide a theoretical basis for understanding the benefits of collaboration and 

mutual trust in developing collective solutions to many of the environmental problems 

faced by business today. Used in combination with the simulation, this theoretical 

overview also affords the opportunity to connect theory with application, which is too 

often lacking in business school curricular and pedagogical approaches (Porter & 

McKibbin, 1988). This section will be followed by the instructional materials and a 

discussion of general approaches to processing the simulation. The last section relates 

student experiences with the simulation, and concludes with a summary of the beneficial 

outcomes found from using this simulation in the classroom. 

Theoretical Background 

This particular simulation is designed to permit students, managers, and policy 

makers to Garrett Hardin's (1968) thesis regarding the "tragedy of the 



commons." As the above quote clearly indicates, Hardin argues convincingly that 

whenever disassociated actors share a common resource, in thepresertce of 

"development" and in the nbserzce of what Hardin referred to as "mutually coercive 

mechanisms," they are doomed to ruin it. This applies to any common resource (i.e., land, 

water, air or even space on the planet--in the case of population growth), many of which 

are already being stretched to their limits by an accelerating global economy We will 

hereafter refer to Hardin's thesis as "the commons problem. " 

Many of the social problems faced by business and society today are similar to the 

commons probiem; &at is, organizations acting independently in their own best interest 

often produce unintended consequences that are detrimental in the long-term for 

themselves and others. W'hile the focus here is on environmental problems, it is worth 

noting that the dynamics of the commons problem extend into other domains as well. For 

example, in a recent interview with the authors, the CEO of an advertising agency in 

Eastern Europe was describing the problem of buying media time at a government run 

television network. The essence of the problem was that obtaining desirable "spots" for 

clients was requiring escalating levels of bribes and, acting independently, the agencies had 

to "outbid" each other or lose access. In this example, the television network was a 

common, finite resource they were collectively "ruining." The only way out, according to 

this CEO, was through collaboration among the agencies. 

Aldrich (1 976) labeled these class of organizational problems as "indivisible 

problems." Along similar lines, Ackoff (1 974) more straightforwardly, mused about 

"organizational messes." Each in their own way was describing a class of problems that 

go beyond the ability of any one organization to resolve, primarily because they occur at 

the system-wide level (i.e., above the organization-level). One obvious characteristic of 

these indivisible, messy problems is that by cutting across traditional organizational 

boundaries workable solutions involve multiple stakeholders (Gray, 1985). Thus, with 

such problems from either utilitarian or universalistic philosophical perspectives, superior 



solutions require concerned stakeholders to work together to find mutually agreeable 

social and/or institutional arrangements that satisfy various constituency needs and 

expectations. In this way, there are better opportunities for maximum benefit to accrue to 

the most people (i.e., the utilitarian evaluation of alternative courses of action) and moral 

principles of fairness and involvement will attend the process (i.e., likely universalistic 

criteria). Here the authors do not intend to denigrate the virtues of competition, which 

has been and will continue to be the engine for much development in our market-based 

economy, but we do which to recognize that greater levels of organizational 

interdependence and resource scarcity in today's global economy mandates an alternative 

approach which recognizes that success often derives as much from collaboration as it 

does competition. 

Given these indivisible problems, competition (i.e., attempting to maximize 

individual gain in a win-lose payoff context) will lead to turmoil unless a third party 

intervenes to impose han arrangement, albeit one which may only be slightly better than 

turmoil (or ruination in the case of a commons). For example, in the absence of industries 

members working together to mitigate problems with pollution, there are now in excess of 

15,000 pages of government enacted regulations. In this example, some level of effective 

collaboration among firms in an industry certainly could have mitigated this level of 

government intervention. Moreover, once the government became a major stakeholder 

collaboration with them would likely have resulted in more sensible regulation than many 

observers believe we have (sensible in terms of meeting industry needs while dealing with 

the problem). As a recent example of this, greater collaboration between industry and the 

EPA in the context of the stakeholder-driven IS014000 development is supplanting the 

many of the ill-conceived "best available technology" mandates by the EPA with more 

flexibly administered environmental management systems. As.a consequence, the current 

intention is that companies certified under IS0  14000 standards will be given considerably 

more flexibility and internal motivation in reducing their levels of pollution. 



The idea that organizations should mitigate the need for third party intervention 

by considering the expectations and needs of various stakeholder groups when making 

decisions is not new to the management literature. Indeed and in a broader sense, Barnard 

(1 938) spoke quite forcehlly about "systems of cooperation" and "moral responsibility." 

However, until very recently researchers and practitioners have taken the organization's 

perspective as the focal point among a given set of stakeholders. This focus served well to 

bring stakeholder views into account, but does not hlly confront the system-wide problem 

described earlier. Freeman's ( 1  984) stakeholder approach to management, for example, 

portrays the organization - stakeholder relationship as a hub and spoke system (i.e., where 

the organization is the focal point and various stakeholder groups extend out fi-om the 

organization) Similarly, Ansoff ( 1965; 1984), resource-dependence theorists (Pfeffer & 

Salancik, 1978; Pfeffer, 198 1 ) and transaction cost theorists (i e. Williamson, 198 1) 

assume a similar stance 

Such micro-perspectives, however, are becoming less applicable for developing 

effective solutions to system-wide problems faced by business in conjunction with the 

increased level of turbulence in organizational environments (Gray, 1985; 1989). Instead, 

effectively dealing with indivisible, messy problems--such as many environmental 

problems--requires a more macro-view of stakeholder relationships. Building on open 

systems theory (Blau & Scott, 1962), which suggests that the success of a firm is linked to 

its own ability to develop symbiotic relationships with other organizations, Ackoff (1974; 

198 1) proposed that solving system-wide, commons-type problems requires stakeholder 

participation. This model of stakeholder management emphasizes that firms should 

collaborate with other firms and stakeholders so to meet both firm specific goals and 

stakeholder needs. This system-wide perspective on stakeholder relations is explicitly 

adopted here in dealing with the commons problem. 



Building on the system-wide model of stakeholder relations, a number of 

researchers have b e y n  to investigate the benefits of collaborative problem solving among 

businesses, government, and other pertinent stakeholder groups in dealing with complex 

social issues (Austrom & Ladd, 1986; Gray, 1989; Logsdon, 1991a; Waddock, 1986; 

Waddock & Post, 1990). 

Collaborative problem solving is defined as "a process through which parties who see 

different aspects of a problem can constructively explore their differences and search for 

solutions that go beyond their own limited vision of what is possible" (Gray, 1989: 5). 

Gray argues that increasing levels of environmental turbulence makes collaboration the 

only effective means for solving problems at the system-wide level. Environmental 

turbulence limits the ability of each stakeholder to understand more than a portion of a 

particular problem. Collaboration creates a greater mutual understanding of the problem 

through examination of divergent stakeholder perceptions. Once mutual understanding is 

reached, stakeholders can begin to negotiate a collective solution to the problem. 

In contrast to the accepted norms of competitive behavior in business, 

collaboration requires that organizations understand that some form of collective action 

with other organizations and stakeholders is necessary for resolving commons-type 

problems. Once this understanding is in place, participants must develop and maintain a 

climate which is conducive to sustaining collaboration (Gray, 1989). 

Understanding the need for collective action requires that participants recognize 

their interdependence and believe that positive outcomes will result from collaborative 

efforts (Logsdon, 199 1 b). In the absence of perceived interdependence, organizations 

may pursue individual responses, but there will not be the motivation for collective effort. 

Even when interdependence is recognized, organizations may not feel that collaborating is 

in their best interest, especially if past interactions to solve the problem have been 



competitive. In such cases, a mandate from some external organization (e. g. government) 

may be necessary to induce stakeholders toward some form of collective action. 

Despite understanding the need for collective action, or the use of third party 

intervention to induce collective action, developing successfil solutions through 

collaboration requires constructive behaviors among participants (Gray, 1989). For 

example, successful collaborations require open communication and exchange of ideas, 

greater perceived influence by all participants, and a willingness to search for alternative 

courses of action among different solution sets. The importance of constructive behaviors 

cannot be overemphasized in sustaining effective collaborations. Even the best intentioned 

efforts toward collaboration can be undermined if dysfunctional behaviors interfere with 

the collaboration process or solution implementation. With this in mind, it is our position 

that developing and sustaining constructive behaviors is in large part dependent upon the 

level of mutual trust among participants. Nor are we alone in this assertion, many 

companies and industry associations have arrived at a similar solution (or at least the 

verbage is intended to convey such an impression). For example, in the chemical industry 

Robert Kennedy, CEO of Union Carbide admitted that a lack of trust created by 

irresponsible firms in the industry undermine many well intended initiatives. As a response 

this lack of trust key aspects of the Chemical Manufacturer's Association's "Responsible 

Care" program prescribe an ongoing process of communications on health, safety, and 

environmental matters with interested parties outside industry (this program is described in 

Case 12.5 in Schrnidheiney, 1992:22 1-223). 

Mutual Trust 

As alluded to in the previous paragrapsh, a key to ensuring constructive dynamics 

among parties engaged in collaborations is the development of mutual trust 

(Golembiewski & McConkie, 1975). Mutual trust can be defined as "the willingness of 

individuals within a group to be vulnerable to the actions of others' in the group based 

upon the shared expectation that others' in the group will perform certain actions.'' 



Bound up in this definition of mutual trust are the concepts of risk taking and vulnerability 

(Luhmann, 1979; Barber, 1983). Relatedly, Zand (1972) argued that trust was the giving 

up of control, such that the trustor must rely on others actions with knowledge that the 

certainty of those actions cannot be known, a priori. Obviously trust can given either 

naively or prudently. 

Yet despite the potential for exploitation, trust has been exhalted as the "nurturant 

sun" which drives out latent fear and constricting behaviors (Golembiewski & McConkie, 

1975). Thus, trust mitigates perceptions of both risk and vulnerability and engenders 

cooperative behavior (Deutsch, 1973). Zand (1972) confirmed this by finding that 

individuals who trusted one another engaged in a wide range of positive behaviors, 

including more open communication and exchange of ideas, greater perceived influence by 

all participants, and more extensive search for alternative courses of action. Specifically, 

with regard to collaboration, mutual trust enables the full exploration and integration of 

divergent perspectives which is necessary for arriving at a high quality collective solution; 

and, in its absence, collaborations deteriorate into competitive and political behaviors, 

secrecy, and poor information exchange and processing. 

Once a collective solution has been reached, mutual trust also speaks to 

implementation issues and the proclivity for hture collaborations. Successhi 

implementation requires that each party accept personal responsibility for the decision and 

be resolute in their efforts. This will occur only under a strong assumption that no one 

engaged in self-serving behavior (Ouchi, 1980). In the absence of mutual trust, the 

willingness to make oneself vulnerable is replaced by defensive and competitive behaviors 

in an attempt to mitigate or avoid attacks (Gibb, 1961). Mutual trust also provides the 

foundation for building hture collaborations. Throughout collaborations, mutual trust 

signals to those involved that fbture issues and problems can be dealt with in constructive 

manner. 



Given the previous discussion, preparing students for effectively dealing with 

commons problems requires contriving a mechanism for them to come to a number of 

conclusions: 

( I )  That many problems faced by organizations can be classified as commons problems; 

(2) That their resolution transcends technical solutions; (3) That devising successhl 

solutions is beyond the ability of any one organization and, thus, requires collective action; 

(4) That, in the long run, competitive behavior can be less profitable than collaboration; 

(5) That trust is the key factor in enabling collaboration; and, (6) That there are number of 

approaches for dealing with the commons problem, that some are better than others, and 

that some of the less desirable approaches will be imposed in the absence of more effective 

ones. We have found that the experiential simulation described on the following pages is 

beneficial in helping students reach these conclusions. 

The Commons Simulation 

Whereas commons-type simulations have been used previously in empirical, 

laboratory studies (Dawes, 1980; Edney, 1980; Powers & Boyle, 1983), there has been 

little effort to adapt them for classroom use. With this in mind, we have modified a 

simulation originally described by Powers and Boyle (1983). Our modifications had two 

primary intentions First, we sought to explore some additional aspects of Hardin's thesis. 

For example, we incorporated into the simulation a "plea to conscience" along with 

options for conferencing. Second, given the previous discussion on the benefits of 

collaboration in solving commons-type problems, we place much more emphasis on 

illuminating the benefits of collaborative problem-solving over regulation, and technical 

solutions. Finally, with the emphasis on collaboration, we attempt to create an 

understanding of the factors that lead to collaboration, especially mutual trust among 

participants. 



PLAYERS MANUAL 
COMMONS SIMULATION 

RULES : 

(1) YOU MAY TALK FREELY TO THE OTHER MANAGERS IN YOUR 

PLANT, BUT DO NOT TALK TO MANAGERS FROM OTHER PLANTS 

UNLESS GIVEN EXPLICIT PERMISSION! ! ! 

(2) STAY ON THE SAME TRIAL AS EVERYONE ELSE! 

(3) FILL IN ALL T l E  INFORMATION ON YOUR TALLY SHEET. 

OBJECTIVE: 

You (and your team members) comprise the top management team of a sizable 

manufacturing facility in K~vulini-- a country which is expected to experience rapid 

industrialization because of its low-wage structure and loose regulations. You and your 

team are somewhat troubled because you know that the financial performance of your 

plant has been discussed at headquarters and they have quite bluntly informed you that 

they expect higher returns on their invested capital. You are uncertain about whether the 

plant will be closed if your plant's profitability doesn't improve, but you are & sure that 

your own compensation and career track in the company are related to the financial 

performance of the plant. Currently, your team has 100 pazoozas--the currency of 

Kivulini--in uncommitted hnds. 

Your plant, along with a number of other plants, is located on a large inland 

freshwater lake, Lacul Gunoi, upon which there are two cities (Porto Deano and Mji ya 

Ian) with a combined population of about 200,000 people. Importantly, all the plants (and 

the cities) desire a continuous, unpolluted source of water for their manufacturing 

processes (and quality of Iife as all of you live nearby the lake). Currently, while water 

quality has deteriorated noticeably in the last few years, the water is still acceptable. The 

lake has a restricted outlet and does replenish itselc but within limits. 



Unfortunately, while each plant needs a good source of water, each releases a 

number of toxic pollutants into the lake. Currently, neither the national nor local 

governments regulate either the amount of water taken from the lake or the amount of 

waste released into it Consequently, the condition of the lake is determined mainly& the 

plants themselves. 

PROBLElM: 

In sum, the problem facing you as a plant management team is, "How do we 

profitably operate our plant when our process is dependent on the lake as a public 

resource?' 

PROCEDURE: 

You will be confionted with a series of decision opportunities (trials) in which you 

must choose a course of action regarding your use of the lake water. Your management 

team may choose among five options prior to  each trial (among three options initially). 

(1) RED--you continue to use the lake water as you've always used it--releasing 

the toxic bvproducts into the lake. 

(2) BLACK--recognizing the deterioration of water quality, you limit pollution 
- - - 

into the lake (e.g.. by storing it, treating it, cutting back on production, or 

subcontracting its removal) Should the opportunity present itself to discuss this 

problem with other plant managers, choosing black implies compliance with any 

agreements or understandings to reduce levels of lake pollution. 

(3) YELLOW --you take unilateral, technical measures to make your process less 

dependent on lake water and, as a result, less dependent on the actions of the other 

plants. 

(4) BLUE (Available ody after round 7)--you expend financial resources to enable 

a third party or agency to institute fines for polluters m the next trial (i.e., those 

choosing red). 



(5) Q W G E  (Available only after round 7)--you use financial resources to enable 

an association to reward the most cooperative team in the next trial (i.e., the team 

which has chosen black most often). 

s are available-afirstals. n 7 tri 

Each choice has financial outcomes: 

D and Financial outcomes associated with black and red choices depend on 

how many plants used those approaches. For example, if all plants on the lake 

limit their pollution (i.e., by choosing black), every plant will benefit by having 

cleaner water. However, if a single plant reduces pollution while all other continue 

to pollute (i.e., by choosing red), that single plant would incur the costs of 

reducing pollution with little benefit. Conversely, if ail plants but one reduce their 

pollution by choosing black, the one rogue plant which continues to pollute by 

choosing red will accrue benefits from being a "flee rider." 

In addition to being dependent on the pattern of choices, payoffs are also 

dependent on the quality of the river. Of course, as the water quality deteriorates, 

dl plants production processes will suffer. Conversely, as water quality improves, 

ail benefit. 

Red choices will cause degradation of water quality. The facilitator will 

announce how many peg movements downward will attend each red choice 

(usually one or two, depending on the size and composition of the group). BIack 

choices, on the other hand, neither degrade nor improve water quality. Water 

quality is only improved by natural processes; the lake water is flushed out by the 

annual, and often heaty, Spring rains. 

The status of the lake will be shown by the location of a marker on a board, 

strip or blackboard. The marker will move up or down as the status of the lake 

changes. Every five trials, the peg will be moved up as a consequence of the 

natural restoration of the lake. 



These two influences (i.e., the number of plants polluting and water 

quality) are incorporated into different payoff matrices). The facilitator will 

display the correct payoff matrix corresponding the condition of the lake prior to 

each decision period (the simulation begins with the payoff matrix "0" (which 

represents water that is just "adequate" for your production processes. The payoff 

matrix will be changed as water quality either improves or deteriorates). For 

example, assume that water quality has deteriorated somewhat over a number of 

trials so that water quality is "-2." In this event, the "-2" matrix would be 

displayed for the next decision and would then be used to calculate the payoffs for 

those plants selecting either the red (pollute) or black (cooperate) options. 

YELLOW. The yellow alternative (reduced dependence) costs a fixed amount of 20 

pazoozas in the trial it is chosen. However, this choice adds 2 pazoozas onto 

whatever you earn or lose for the remainder of the simulation. This return takes 

effect three trials after the investment. The reasoning is that R&D used to develop 

a process which is less dependent on lake water will cost the company initially in 

the developmental phase, but have a future payoff after an implementation phase. 

Yellow may onlv be chosen QDX, however, aRer three implementation trials, the 2 

pazooza payoff from choosing Yellow continues throughout the game. (Whle 

there is some inconsistency in playing red after choosing yellow, for simplicity--at 

least during the first few attempts at conducting this simulation--this bonus is best 

granted regardless of the option selected.) 

FLUE & OR4NGE: The blue alternative (fines) and orange (reward) alternative each cost 

3 pazoozas fie. ,  the resources expended by your plant to initiate a third party, 

agency, or association which enforces the fines and to gives rewards) in each trial 

it is chosen. The effect of the blue choice (i.e., the fine) is that it takes away all 

pazoozas that red choosing firms would have had if the fine had not been imposed 

and imposes a 5 pazooza fine. However, just as in the real world not all polluters 



are caught. In this case polluters are caught about 25% of the time (actually a very 

high rate of enforcement effectiveness). Consequently, enforcement will be 

determined by double coin toss by the facilitator; with two consecutive heads 

required to catch the polluting factory. Those who are caught will have their 

identity made public by the facilitator (those not detected keep their anonymity). 

To keep things simple, in the event that two or more teams choose blue, we 

maintain the 25% catch rate arguing that the extra resources are used up in 

"administrative overhead. " 

The orange choice rewards the cleanest plant by adding 5 pazoozas onto 

the pazoozas already earned by the plant that has chosen black the most often at 

that point in the simulation. In addition, they will receive the "Green Award" which 

they can proudly display until the next time it is awarded. The facilitator will 

announce the winner of the award. Ties between two or more teams will be 

resolved by a coin toss, lottery, or by placing the resources in a pool for kture use 

(in the event there are no "stand outs" as determined by the facilitator). 

The effect of these choices is summarized below: 

[Insert Exhibit 1 here] 



SPECIAL TRIALS 

At round 5 an appeal to conscience is recommended. Such an appeal will consist of 

the government of Kivulini stating that they have become aware of a pollution problem on 

Lacul Gunoi and asking all plants on the lake to please reduce their pollution levels. It is 

important to point out that such an appeal implies no consequences or enforcement 

what soever. 

Before round 8, a conference will be permitted among the plant representatives 

CNOTE: The form of these conferences may vary based on the preferences of the 

facilitator. It is also possible to double the payoffs, if desired, to place additional pressure 

on the groups to devise a solution. The facilitator will announce if any options are in 

effect. J Other conferencing trials are indicated on the instructor's log sheet. 

INDICATING YOUR CHOICE 

Your manasement team will indicate your choice when the facilitator or assistant 

comes by your plant (a color chip is stapled in your simulation folder--you may choose to 

point to the color of your choice). The simulation will continue until it is terminated by 

the facilitator. 

RECORD KEEPING 

Each plant's management team will be given a profitAoss statement for recording 

the payoff obtained for each trial and for keeping track of their cumulative gain (or loss). 

A copy of t h s  profit/loss sheet is provided in Exhibit 2. At the beginning of the 

simulation, the cumulative score is set at 100 which reflects the amount of pazoozas you 

have rd&ble. - 



INSTRUCTOR'S MANUAL 

COMMONS SIMULATION 

The instructor should form plant management teams (between five and eight plant 

management teams are desirable). Each team is given a folder containing: the players 

manual; the profitfloss tally (Exhibit 2); and colored squares representing the five choices 

(these are glued or stapled inside the folder). It should take about 10-1 5 minutes to read 

the manual, depending on the language mixes of the participants. 

Instructors will need: an administrators log sheet (Exhibit 3); some device for 

tracking the quality of the lake (shown in Exhibit 4 and described in more detail below); a 

set of payoff matrices on transparency film (Exhibit 5); a coin for flipping; and an 

overhead projector. The first three items are described in more detail below. 

rs J.OE Sheet 

A copy of this log sheet is given in Exhibit 3 .  After the teams have made their 

choices, the facilitator (or assistant) should visit each team and record their decision 

directly on this log. For ~:xarnple, if using 6 teams in the first trial (in ~vhich orange and 

blue options are unavailable) the assistant may have entered the pattern "B B R Y B R" on 

the first line. This would then be totaled as "3 2 1" under the headings "BK RD YL." It is 

this total that is then "tallied" on the board and is the pattern of decisions from which the 

payoffs are calculated. On return to the front of the classroom, the totals should be posted 

(on the board or flip chart) so that each team can calculate their payoff for that trial. 

Remember that payoffs for blue, orange, and yellow are fixed, but that payoffs for red or 

black choices depends on the correct payoff matrix. For example with water quality at 

level -2 (shown on the indicator in Exhbit 4), if two plants had chosen the black option 

and four plant had selected red, their payoffs would be -3 and +4, respectively (as 

determined in payoff matrix "-2" in Exhibit 5) .  It is critical to the success of the simulation 

that water quality is adjusted after each trial and the payoff matrix is changed accordingly. 
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After the first couple trials, the facilitator (or assistant) should ensure that each 

plant team is completing the form correctly. If a team has chosen blue (fines) and a 

team(s) has chosen red in the same trial, the double coin toss will be necessary to 

determine whether the polluting team is caught, identified, and the fine assessed. Also the 

selection of which team receives the "Green Prize" should be made based upon prior 

performance (i.e, the team which has played black most often). In the event of a tie, the 

decision may be settled with a coin toss (or other means). The nature of the Green Prize is 

left to the discretion of the facilitator Ideally, it should be something green and flashy, but 

with little intrinsic value. We use a green ribbon. 

Water Quality Index 

Some device must be created to track water quality. We use a board with holes 

drilled in it so that a peg, such as a golf tee, can indicate the current level of water quality. 

When traveling we use a velcro strip with a movable "dot" made of the "hooked" part of 

the material. Alternatively, it would be possible to simply draw something on the 

blackboard and track changes by erasing and moving a chalk mark. 

As previously mentioned, the simulation begins with the marker at the "0" level 

and as teams choose red (i.e., to continue polluting the lake water) the marker is moved 

down one or two units for each red chosen. The choice of how many units to move the 

marker down for each red choice depends on the number of plants and the type of 

participants. With six or fewer plants we use two units per red and with environmentally- 

oriented groups or international groups we may increase it even more. In typical play, the 

marker will initially move quickly downward into the -3, -4, and lower regions. As each 

new region is reached, a new payoff matrix is shown prior to the next trial. 

Factories don't make the water any cleaner by choosing options other than red, 

they merely prevent its fkrther deterioration. The lake improves through natural processes 

which serve to flush out the pollutants periodically. Consequently, every five rounds the 

water quality index is moved upward 10 units with a large number of plants or five units 



with a small number of plants. This decision is also an opportunity for the facilitator to 

"fine tune" the simulation to his or her audience. We will move it up less with less 

competitive groups. So as to make the participants think you aren't controlling the 

outcome, however, this decision should be made up front and announced. The 

administrator's log sheet should be consulted each time to insure that actions are taken at 

the proper times. 

The payoff matrices for determining payoffs from red and black choices are 

presented in Exhibit 5. As previously described, these payoff matrices correspond to 

zones in the water quality indicator and attempt to capture payoffs associated with the 

pattern of decisions among all the plants on the lake. While these payoffs could be 

included in the participants materials, it is preferable that the students experience the 

consequences of their actions one matrix at a time and deduce the pattern underlying the 

payoff matrices as the simulation progresses. Although these are presented in reduced 

form here for the efficient use of space, these will obviously need to be enlarged. 

rnent 

An overhead projector and transparency masters are desirable for running the 

simulation. However, in the event that these are unavailable or the cost of transparency 

film is high, the materials could be copied or drawn on the board, as necessary. 



Experiences From Using The Simulation 

Even though everything is described for students in the player's manual, it is usefbl 

to review Exhibit 1 (included in the players' manual) and to briefly answer any questions 

prior to beginning the simulation. Beyond that, the first few trials will likely go slowly, 

but the learning curve is quite steep. The facilitator should allow the simulation to 

progress through 10-12 trials at a minimum, depending on class time and the capabiIities 

of the students. During conference trials, the facilitator should also allow ample time for 

representatives from each plant to confer with each other out in the hall or in a separate 

classroom. The point of these conference trials is to afford students the opportunity to 

explore different means for managing the commons, and to afford the opportunity for 

some plants to betray collective decisions in the interest of short-term gain. 

Processirg the simulation 

We usually begin processing this simulation by defining some basic terms. It is 

important to define the term "commons." The students need to understand that a 

commons is a finite resource with fiee access by a popuiation. In a sense it is a resource 

that is theoretically owned by everyone, but practically owned by noone. In the simulation, 

the lake is such a commons resource. It is also important to identify other type of 

"commons" in order to generalize the problem later on. Air, water, ground water, other 

rivers, national parks, free range land, rain forests, and the diversity of species on the 

planet are but a few. 

The next stage is to have them freely discuss what happened in the simulation. In 

leading this discussion we try to follow the model where the student provide "data" which 

are their observations. We call this the "publishing" phase. These data are then discussed 

to highlight relationships-the "processing" phase. Finally, it is important to place the 

problem into the managerial content--the "generalizing" phase. 



the Tragedv - .  of the C o m  

In our experience, the pattern of results obtained invariably show that when the 

various plants operate independently (and under strong pressures for profitability), the 

water quality will deteriorate--often quite rapidly. Thus, the marker will plunge through 

enough regions on the water quality indicator that the students will see the pattern in the 

payoff matrices which confirms that all the plants become worse off and, if taken far 

enough, no plant will obtain profits. Indeed, the quality of the water should become a 

serious concern for all plant managers by the time they are allowed to conference prior to 

the eighth trial. 

It is important to explore why--according to Hardin (1968)--this bas to happen. In 

his often cited article he uses the metaphor of the "village commons." Here is a situation 

where a herdsman, along with many others, has access to a common and finite resource to 

graze his sheep. From the individual herdsman's point of view, the economic benefit of 

grazing one more sheep is substantial--he or she gets all of the benefit when taking a 

fattened animal to market. However, the costs are both trivial and, importantly, t&ixed. 

Thus, it is clear that a rational, independent herdsman will add the additional sheep to 

those already grazing on the commons. The costs only become evident when a serious 

problem of overgrazing is evident and, even then, the benefits exceed the costs because 

the benefits accrue individually while the costs are shared, social costs. According to 

Hardin this calculus will rule up the point that the commons is ruined as long as the actors 

are dissociated or some public interest doesn't intervene. It is useful to have the students 

add other examples as a way of illustrating the prevalence of commons-type problems. for 

example, one of the authors had a problems with putting reading on reserve in the library 

(i.e., a type of commons). Too often, some individuals would take the materials for 

personal use making them unavailable for others (and making it impossible to test the class 

on). The consequence was that now all students must purchase the materials (and, 



ironically, the students who took the material presumably read it, but couldn't be tested on 

it!) . 

This idea can be easily transferred to the simulation as each plant accrues the 

short-term economic benefits of releasing the waste into the lake while the costs (in terms 

of deteriorating water quality) were shared. It is interesting to consider the effect of 

development on this process as in a condition of resource abundance the social costs are 

quite small. Inquire of the class which team had the best profit during the period of play. 

It will almost always be a team that exploited the commons. 

It is also usehl to explore the relationship of development to the morality of 

exploiting the commons. In the Caribbean basin 100 years ago, there was little problem 

when the locals would cut wood to make charcoal--the islands were covered with forests. 

However, as in modem day Haiti such an action has caused widespread erosion of scarce 

topsoil. As a result, the island is irreversibly damaged--a commons has been ruined. Thus, 

it might be argued that the morality of an action actually changes with the scarcity of a 

resource. This is one reason why simple, all-purpose rules for resource use don't serve us 

very well. Moreover, such prohibitions are usually stated in the negative and rarely make a 

case for proaction. 

Pleas- 

This simulation also affords the opportunity to observe the reaction of students7 to 

the government's plea for self-restraint (about trial #5 or 6). As Hardin (1968) 

persuasively asserted, such pleas are often counter-productive. The typical pattern is that 

those individuals (or organizations) that comply often end up witnessing widespread abuse 

and begin feeling like they've been fools more than good citizens. Each then vows not to 

be the fool the next time. Explore whether the plea had such an effect. Even if it fell on 

deaf ears, this is a point worth discussing. A number of educators and managers will recall 

the pieas by the Nixon administration for everyone to set their thermostats at 65 degrees 



during the 1970's oil crisis. Are any pleas for voluntary restraint are currently being made? 

Do any involve a common resource? 

Next, it is good to focus on the different types of behaviors represented by the 

decision options and, by having selected them, the environmental postures of each plant. 

We usually focus initially on the dimensions along which they diier. [As an aside at this 

point, an earlier version of the game logically equated the color green with collaboration. 

After some experimentation with the simulation, it was found that the color green had 

excessive emotional appeal. It seemed that--especially in an environmental management 

class--everyone wanted to be "green" and, as a result, there was insufficient thought given 

to precisely what choosing green meant.] 

Clearly, one dimension is a positive or negative orientation toward other plants. 

Competition (red) and punishment (blue) are distributive and coercive, respectively . On 

the other hand, collaboration (black) and rewarding (orange) are much more positive in 

their orientation. The technical, withdrawal option (yellow) is intermediate. 

Another dimension is how interactive each option is. One the one hand, 

punishment (blue) or reward (orange) relies on tlu&w&s to monitor the activities of 

other plants and deal with them accordingly. Collaboration (black) is obviously 

interactive, however, so is competition in the sense that plants are clearly and girectly 

reacting to each other. On the other hand, the technical, withdrawal option seeks 

independence over interaction. For convenience, we place it in an intermediate position 

on this dimension and then array the options in a 2x2 matrix as depicted in Exhibit 6 .  We 

then query the students about the merits of each approach. 

Students are generally quick to point out that competition is bad in this context as 

it would ultimately ruin the commons (i.e., lead to Hardin's "tragedy of the commons"). 

On the other hand collaboration is good, if it can be created. Not only does it lead to 

improvements in the commons, but it is also the approach which is consistent with long- 



term su~vival and profitability. This is especially true if, in the absence of collaboration, 

ineffective regulations are enacted (the "big government is bad government" conservative 

position) . Relatedly, students should also point out that both rewards and punishments 

have serious limitations. They often rely on outsiders (i.e., government or some 

association with its own agenda) to determine criteria, and adequate enforcement is often 

a problem as each reaches only a fraction of the plants. Thus, the consequences are 

uncertain. 
. . * 

This simulation is less realistic and convincing in demonstrating the hitations of 

techcal options. Nevertheless, the inclusion of that approach is a reminder to discuss this 

matter. The EPA, for example. has required businesses to adopt "best available 

technologies" (BAT) in their factories. Clearly such solutions are often not the best from 

the company's point of view, and when selected by bureaucrats leave plenty of room for 

nonsense. Students will normally have little trouble accepting this observation. However, 

Hardin's (1968) pessimism toward technical solutions was much broader and was born 

more out of his sense of the need for more fimdamental behavioral change. For example, 

although the technologies exist to clean up litter along roadsides, it would be so much 

better if the public simply developed stronger aesthetic values or were educated about the 

resultant waste and cleanup costs. Hardin's plea was geared mainly at the population 

problem (which is the driver of development) and it is clear, as the recent population 

summit in Cairo demonstrated, that with this particular issue technical solutions are 

limited. 

A Model of Collaboration 

It is usell  to explore why collaborative solutions are superior among these various 

options. First, collaborative solutions allow the essential needs of all the parties to be 

raised. If some leveI of consensus attends the solution then the solution would at least 

minimally satisfy each of the parties expectations. Moreover, it might be pointed out that 



in a litigious society such as ours, the costs of not meeting stakeholder needs are elevated. 

Miles (1980:375) proposed a definition along these lines for organizational effectiveness 

which he interestingly labeled "the ecology model" in which organizational effectiveness is 

"minimally satisfytng the expectation of its strategic constituencies." At the system-wide 

level such a definition would certainly be a strong candidate for decision effectiveness. 

Second, at the system-wide level such a decision is more likely to be implemented and at 

lower cost because the enforcement costs would be much lower than in the event of a 

third party solution. Thirdly, collaborative solutions can be more creative. For example, 

conferences often result in creative solutions for rotating the task of playing "blue" 

(punish) or for more openness in the declaration of choices. Finally, such a solution can be 

flexibly allowed to evolve over time and, possibly, to be administered on a case by case 

basis considering mitigating factors and special circumstances. 

Having led the students to an appreciation of collaboration in dealing with the 

commons problem, the discussion should turn to an identification of the process variables 

that can lead to collaboration. At this point we usually let the students develop their own 

model of collaboration based on their experiences in the simulation. To begin this effort, 

we put the word "collaboration" on the board and let the students identlfy the antecedents. 

As each is identified, we add it and draw an arrow to the dependent variable and to any 

others than seem appropriate. The model can quickly become rather complex, but that 

makes a good point in its own right. (While there may be some legitimate questions about 

whether this is a linear model, for pedagogical purposes it is clearly a more 

straightforward and digestible approach.) Some of the following elements of the model 

emerge fairly quickly. 

1) The purpose of the exercise evolves with each trial. Initially, students were told 

to seek profits, but it becomes quite evident that the condition of the water is clearly 

linked to this goal. Thus, as a group of plants, the creation of a to 

improve water quality becomes an obvious rallying point when they are allowed to meet 



face to face. (We add the word superordinate goal to the model and draw an arrow to 

collaboration). The realization of interdependence and a common fate is also related to 

this coming together to identlfy common goals. Indeed, the worse the water quality 

becomes, the more this interdependence and common fate become obvious to the 

participants. (We then add interdependence and draw a line to superordinate goal. In this 

way the model is elaborated.) 

2) You might raise the question of where the superordinate goals came from. After 

some discussion, a student will usually point out that some individual championed the idea 

in the early conferencing. This allow you to add kakdup to the model and to discuss 

the role of leadership in this process. Ask the students what qualities such a leader might 

possess. Such qualities as credibility, a track record for success, and communication skills 

usually emerge. These are then added as antecedent of leadership. 

3) It is also clear that the o p p o d t y  for communication is centreal to 

collaboration. Indeed, one of the conditions for the tragedy of the commons is that of 

dkmwkd actors seekins individual gain. The creation of communication links 

(especially face to face links) means that they are no longer independent and can interact 

to make this point known and discuss the deterioration of the commons and its 

implications. 

4) The realization that communication is important, can turn the discussion to the 

process of communication. This can turn the students attention to the central role of Inst 

in making collaboration possible. This affords an opportunity to discuss what trust is and 

what behaviors on the part of the other plant managers engender trust. For example, the 

willingness to be vulnerable to the actions of the other plants (i.e., to make one's factory's 

profitability dependent on the actions of others) is dependent on the hlsgdy of the other 

plant managers (see leadership above). We usually make sure trust is usually entered in the 

center of the model and the concept of leadership and communication are clearly linked to 

it. It is usefbl at this point to try to obtain from the students the factors that promote trust. 



5) Qpanes (or secrecy in the reverse) engenders trust as it is a signal of the 

integrity of the parties. The plant managers who were the most open about making their 

choices known where more credible. Certainly, those plant teams that went out of their 

way to conceal their choices were deemed untrustworthy. 

6) Bast behavior has a large effect on the ability to trust. Certainly, opportunistic 

teams (i.e., those who promise to choose black, but play red) find that their promises 

quickly lose credibility. This affords a good opportunity to point out that trust is fragile. 

That is it takes some effort to create and it is very easily lost. Once lost, it is very difficult 

to regain. Conversely, proven evidence of trust (e.g., all team choose black and then 

follow through) reinforces trust. 

7) Related to this the contrivance of -. If some mechanisms 

can be found to identi@ those who cheat and obtain compensation contractually, sue for 

penfbrmance, or enact fines through a criminal process, then it is somewhat easier to trust 

that parties will follow through. It is possible that the plant teams devised some system of 

safeguards among themselves. For example, we've had teams designate an "auditor" or 

"inspection team" who attends the facilitator in tallying the choices. To some extent our 

legal system affords such assurances, parties can also seek these through contractual, 

criminal or civil law. We need to recognize, however, that recourse to laws can be 

extremely inefficient and time consuming. They are most effective when they constrain 

behavior so well that legal recourse is rare. 

8) It is also interesting to explore embedded in our society 

about the nature of business Our experience is that many young male business students 

are most prone to exhibit competitive behavior. This is possibly due to the level of 

competition taught in athletic competition where the ethic, "winning is everything" seems 

to predominate. Other groups can show a much greater propensity toward cooperative 

behavior. Many international students, females, and liberal arts students are much more 

inclined toward collaborative behavior. The facilitator needs to be sensitive to the 



composition of the class and adapt the game accordingly. For example, when used in a 

"managing natural resources" seminar comprised of international policy makers, it was 

necessary to stress the profit goals imposed on the plants and to place extra weight on 

competition in denigrating the quality of the lake. 

9) Related to all this is the issue of diversity. As global solutions to environmental 

problems become increasingly necessary and as corporations are becoming increasingly 

global, it is likely the solutions to environmental issues will encounter more diversity. 

Although, in some ways special interest groups within North America can be extremely 

diverse in terms of their value sets. Creating trust in the presence of marked diversity 

requires more effort, patience, and give-and-take. 

Saving the Commons--Developing Solutions 

We usually conclude the simulation with a discussion of all the approaches that can 

be taken to save the commons. Whlle the virtues of collaboration are evident, it is usefbl 

to undertake a general review of all options. 

Privatization. One approach to the commons problem can simply be to take the 

common resource out of the commons--to privatize it. In this sense, we could sell the lake 

to a private party. Obviously, this is often not possible and the success of the option 

depends solely on the character and intentions of the private party. However, there are 

recent examples of nature conservancies buying land and setting it aside. 

Subsidization. In the case of the lake, the public could decide to subsidize the 

water treatment. This may be an expensive solution in that the public bears the social costs 

of the plants actions directly through treatment (rather than directly through pollution). 

This would require a system for coIlection and treatment which would have to be 

developed and fbanced. Moreover, the generally accepted idea of the "polluter pays" is 

violated. Nevertheless, some communities do subsidize waste disposal in some industrial 

parks in order to attract employers to an area. 



Administrative Solutions. One approach is to have regulations enacted. This limits 

the freedom of access to the commons and should be based on some clear decision rule 

(e.g., wealth, lottery, queues, rationing). Regulations can be enacted by statutory a 

legislature or administrative law (an agency of the government like the E.P.A.). Of the two 

choices, administrative law implies somewhat greater technical familiarity, yet each require 

costly enforcement mechanisms if the law is to have much effect. There is an additional 

problem with regulation and that is the problem of if the regulators are watchdogs (whose 

going to watch the regulators?). Thus, we could pass laws which limit how many plants 

can use lake water, how much water they can use, technologies they must employ and so 

on. The problem with this approach is that the regulators often do not know the parties, 

their expectations, or the manufacturing process. Moreover, regulations often take on a 

tenacious rigidity so that they are inflexibly applied and are difficult to change. 

Market Interventions. This approach attempt to incorporate the social cost into the 

individual decision about resource use. Often this is through taxation, but a more popular 

approach is through marketable permits. Thus, for example, once the permits are issued 

for the release of so many tons of sulfur dioxide the Tennessee Valley Authority could buy 

a pennit fiom Wisconsin Power who didn't need it because it had adopted cleaner 

technologies (this very transaction was made during the Bush administration). 

Technical Solutions. Another approach would be to develop a technological 

solution which would inexpensively treat the toxic discharge into the lake (the so-called 

"end of pipe solution"). A superior approach would be to find a new production 

technology which would emit fewer discharges. For example, in the paper industry, much 

of the water used after removing the lignin from the pulp is reused. Similarly, oxygen 

bleaching avoids the release of organochlorines into the water such as dioxin. It is 

important to note that, while the point is likely to be debated, Hardin's (1968) position is 

that for most commons problems technical solutions can't provide a workable, lasting 

solution. 



Behavioral Solutions. If somehow people's behaviors were changed to be more 

environmentally sensitive, then much good could be accomplished toward saving the 

commons. In part, this could be by understanding the need for restraint in certain ways 

(attempting to car pool to work), but it can also be accomplished through education. This 

is the approach that's being attempted by anti-smoking campaigns, for example. While 

behavioral solutions may eventually afford long-term solutions to the commons problems, 

as the persistent smoking problem would suggest, it can be dficult to raise the awareness 

about behaviors that have relatively immediate social costs. 

Institution Building. A final approach can be the creation of infrastructure to 

facilitate collaboration (i.e., industry associations, chambers of commerce, various types of 

task forces). Relatedly. this can involve the empowerment of stakeholder groups, so as to 

gain a place at the decision table. W e  such institutions can create modest institutional 

sanctions against violators, they most effectively run on mutual trust. This is the best 

approach in most situations. 

Conclusion 

The well known expression, "seeing is believing," applies here. This is especially 

true in the business educatiodtraining context where self selection ensures a concentration 

of goal-oriented, competitive students. This circumscribed ethic is inculcated and 

reinforced in many courses (finance courses, for example, most explicitly embrace the 

unitary goal of "maximizing shareholder wealth"). No amount of lecturing or readings 

appear to sway most of these students away from the Friedmanian dogma that the 

"invisible hand" ensures that -- profit - seeking behavior within the law is the only realistic 

approach to environmental issues. However, while this simulation is geared mainly to the 

disbelieving business student, it also has worked well in other contexts-with policy 

makers fiom developing countries and even with the already converted (those "greens" 

who seek to balance economic growth with environmental sustainability). These later 



groups find this simulation to be quite valuable in illuminating the nature of the problem 

and the various approaches that are used to deal with it. 

In sum, the simulation intends to let students experience the realities of the 

commons problem as a prelude to contriving new solutions and for understanding the 

various approaches to the problem. Particular emphasis is placed on the desirability of 

collaborative solutions and to the processes that lead to such solutions. As a result of this 

simulation many students have modified their belief that business is only about competition 

to, in our opinion, a more sophisticated view that recognizes that in many instances 

organizational survival and profitability hinges on collaboration. While this new position 

has clear implications for dealing with the commons problem, many of the central points 

highlighted in this simulation are transferable to other settings where collaboration is 

becoming increasingly important. For example, international strategic alliances require 

similar processes. Most importantly, this simulation leads students to these conclusions 

rather than dictating them. Thus, we find the learning in this simulation to be long lasting. 

Some evidence of this is provided by the fact that this simulation is conducted on the first 

class period of our environmental management class; yet when polled at the end of the 

course, students repeatedly indicate that this was their most usehl session. Along the 

same lines, when used in Eastern and Central Europe, students indicate that this simulation 

was particularly enlightening in conveying a more sophisticated and enlightened image of 

capitalism. 
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Exhibit 1 

"Commons" Game 

Costs & Earnings Schedule 

* 
If caught (determined by d o ~ ~ b l c  coil1 toss). 

Color EarningsJCosts Consequences Lasting 
f i~r  Team for Other Plants Effects 

---- 

---- 

+2 to Team 
starting 3 trials 

after inves tlnent 

---- 

-- 

----- 

----- 

> 

"Red" Plants -5 Pz 
fine & loss of' payoff * 

Most Exelnplary Plant 
-t.2 

Red 

Black 

Yellow 

Blue 

Orange 

See Payoff 
Matrix 

See Payoff 
Matrix 

-20 Pi 

-3 Pz 

-3 Pz 



Exhibit 2 

PARTICIPANT'S P/L ACCOUNT 

TRIAL CHOICE SCORE ADJ. TOTAL FOR TRIAL CUMULATIVE 
SCORE 

ALL CHOICES AVAILABLE 

Note: Cumulative score can go negative up to -50 pazoozas. Plants with 
cumulative balances less than -50 will be closed down pending a review 
of their financial viability. 

* Once the yeiiow option is used, it cannot be selected again, +2 
points should can be added to all following trails under "adjustments." 



Exhibit 3 

ADMINISTRATOR'S SCORE SHEET 

PLANT # TOTALS 

TRIAL 1 2 3 4 5 6 7 8 BK RD YL BL OR 

( * )  Lake Renewal -- Move indicator up 5 units (for small # plants) or 10 units.. 
( # )  Conference trial 
( & )  Settle P/L accounts 
( - 1  Appeal to conscience - - 

all All options (incl. blue and orange) available beginning this trial 



Exhibit 4 

Board for Tracking Quality of Lake Water 

Each Region 
Corresponds 
to a Payoff 

Matrix \ 

Pure 
Water 

Starting point 

Unusable 
in Water Quality 



OUTCOME NUMBER OF BLACK OUTCOME 
PLANTS IN TRIAL 

MATRIX 'I - 1 " 

NUMBER OF RED 
PLANTS IN TRIAL 

NUMBER OF BLACK OUTCOME 
PLANTS IN TRIAL 

NUMBER OF RED OUTCOME 
PLANTS IN TRIAL 



MATRIX "-2" 

MATRIX "-3" 

NUMBER OF BLACK OUTCOME 
PLANTS IN TRIAL 

NUMBER OF BLACK OUTCOME 
PLANTS IN TRIAL 

NUMBER OF RED OUTCOME 
PLANTS IN TRIAL 

NUMBER OF RED OUTCOME 
PLANTS IN TRIAL 



MATRIX -4  

NUMBER OF BLACK OUTCOME 
PLANTS IN TRIAL 

NUMBER OF RED OUTCOME 
PLANTS IN TRIAL 

MATRIX " -5"  

NUMBER OF BLACK OUTCOME 
PLANTS IN TRIAL 

NUMBER OF RED OUTCOME 
PLANTS IN TRIAL 



MATRIX " - 6 "  

NUMBER OF BLACK OUTCOME 
PLANTS IN TRIAL 

NUMBER OF RED OUTCOME 
PLANTS IN TRIAL 



NUMBER OF BLACK OUTCOME 
PLANTS I N  T R I A L  

NUMBER OF RED OUTCOME 
PLANTS I N  TRIAL 

MATRIX "*2"  

NUMBER OF BLACK OUTCOME 
PLANTS I N  T R I A L  

NOMBER OF RED OUTCOME 
PLANTS I N  TRIAL 



MATRIX "+3" 

MATRIX 11+411 

NUMBER OF BLACK OUTCOME 
PLANTS IN TRIAL 

NUMBER OF RED OUTCOME 
PLANTS IN TRIAL 

NUMBER OF BLACK OUTCOME 
PLANTS IN TRIAL 

NUMBER OF RED OUTCOME 
PLANTS IN TRIAL 



MATRIX "15" 

NUMBER OF BLACK OUTCOME 
PLANTS IN TRIAL 

NLTMBER OF RED OUTCOME 
PLANTS IN TRIAL 



Module 2 

Dav 3 
J 

I 
I Greenlights Case 



Pollution Prevention 
& and Finance 
NATIONAL POUUTION PREVEMlON CENTER FOR HIGHER EDUCATlON I 

For the Instructor: 
Teaching Note on 
"Green Lights' Economics: 
Graphic Design Considers 
a Lighting Upgrade" 
By Michael Tucker, Associate Professor of Finance, Fairfield University 

This case is appropriate for second-level undergraduate 
or MBA finance classes, typically financial management. 
It is a simple case that could also be employed in a cor- 
porate finance course at the beginning of the semester. 
Sensitivity analysis may by added (see Question 3) to 
complicate the solution. 

"Doing well" (making money) and "doing good" 
(reducing environmental harm) are the main focus of 
this case. While installing more effiaent lighting will 
not solve the world's environmental problems, it does 
reduce energy use, which in tum reduces the carbon 
dioxide emissions implicated in global warming. The 
present value cost of global warming is enormous. 
Multiplying that cost by even a low probability of 
occurrence still leaves a rather large present value that 
an instructor may take a crack at calculating through 
class discussion. Of course, the timing of the damage 
of global warming is uncertain. 

Green Lights is a significant pollution prevention 
program. It shows how the government can step in 
to help business do things more efficiently without 
regulation. While rebates from utility companies are 
an added sweetener, the savings accrued by reducing 
energy use would still make upgrades economically 
viable. Typically, however, many firms want payback 
in a short period of time, often one year or less. This 
means that rebates are the difference between going 
ahead and doing nothing. 

sheets used for calculating the answers to this case; 
both Macintosh and DOS formats are available. If 

National Pollution Prevention Center for Higher Education University of Michigan 
Dana Building, 430 East University, Ann Arbor MI 48109-1115 
Phone: 313.764.1412 Fax: 313.936.2195 E-mail: nppcOurnich.edu 

t-9 

May be repmduced 
freely for non-commercial 
educational purposes. 
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Answers 
1. "Taylor wanted to know how much his savings 

would be if he only installed the motion sensors 
(thereby reducing the hours of light usage) com- 
pared to the savings he would accomplish by only 
installing new ballasts and lamps (thereby reducing 
energy consumed per hour of usage)." 

Answer: Table A-1 shows the savings under new 
ballasts and lamps only (without motion detectors). 
Column 1 shows the new hours of usage; Column 2 
shows the cost of operating lights ($0.09 kwh) under 
reduced hours (1,125) with old fixture usage (0.336) 
after taxes (6%) equaling (0.09 * 1,125 * 0.336 * 1.06 = 
$36.06) for savings in the President's Office. The savings 
from just installing the motion detectors is shown as 
the total of Column 2 - $168.69 -maintaining the 
same fixtures but reducing the hours they are in use. 

Column 3 shows the reduction in kwh from installing 
new fixtures. Using Column 3 and information from 
Table l,.one can calculate the savings under old hours 
without using sensors, e-g., 2,250 hours for the Presi- 
dent's Office at $0.09/kWh, with the 6% tax times the 
reduction in kWh usage of 0.124 equaling savings of 
$26.62. Summing Column 4 totals $471.91 in savings 
from reducing kwh without installing sensors, i.e., no 
reduction in hours. Peak demand savings are only 
achieved if new fixtures are installed. The savings of 
$121.92 ($5.00 per peak hour demand reduction of 1.92, 
which is the sum of Column 3, reduction in kwh, times 
12 times 1.06 [tax]) is therefore additional and added to 
the $471.91, bringing the grand total savings from new 
fixtures to $593.83. 

TABLE A-I: BREAKOUT OF SAVINGS FROM REDUCTION IN LIGHTING HOURS FROM MOTION 
DETECTION INSTALLATION AND REDUCTION IN WA7TAGE FROM FIXTURE CHANGES 

Reduction Savings at Reduction Savings at 
in Hours Old Wattage in kwh Old Hours 

President's Office 1,125 $36.06 0.124 $26.62 

Signs - - 0.1 14 95.27 

Loading 1,500 48.08 0.216 46.36 

Kitchen 1.125 18.03 0.108 23.1 8 

Bathroom 1 500 4.01 0.024 2.29 

Workspace 1 450 14.42 0.124 26.62 

Bathroom 2 - - 0.045 2.1 5 

Entrance - - 0.108 23.1 8 

Workspace 2 750 48.08 0.248 53.23 

Other - - 0.806 173.01 

Totals: 5,450 $168.69 1.92 $471.91 savings 

121.92 peak demand reduction 

$593.83 total saved from kW reduction 
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2. "Having been a business major in college, Taylor was 
familiar with net present value (NPV) analysis. He 
wanted to know the NPV of the installation's cash 
flows, taking into consideration that any of his sav- 
ings would be taxed 31% by the federal government 
and 4.5% by the state. The 50% rebate offered by 
NP&E would save him $1,250, but the 6% state sales 
tax would apply to the entire $2,500 cost. For tax 
purposes, Taylor intended to expense the entire cost 
of the installation. Looking at 10 years worth of cash 
flows would be sufficient for the analysis. When 
Taylor first prepared a business plan for his company, 
he applied a 20% discount rate to projected cash 
flows. He recalled from a college finance course 
that, in some cases, it was appropriate to apply a 
risk-free discount rate to cash flows if there was no 
uncertainty attached to their occurrence. Currently 
the Treasury Bill rate was 6%. Of course, calculating 
the IRR would aIso be useful, particularly given his 
uncertainty about which rate to use; it was also a 
calculation that the EPA required of its Green Lights 
participants." 

Answer: Pre-tax savings of $682.50 (Table 1) translate 
into after-tax savings of $440.21 {(I -0.045 -0.31)* 682.5). 
The $2,500 installation is increased by 6% to account for 
taxes to $2,650 less the $1,250 rebate, bringing the after- 
tax cost to $1,400. The tax shield on the $1,400 outlay 
{(0.31+0.045) + 1,400) of $497 reduces the cash flow cost 
to $903. Treating the savings of $440.21 as an annuity 
at both 6% and 20% arrives at the present value savings 
figures of $3,239.98 (6% discount) and $1,845.57 (20% 
discount). Subtracting the after-tax cost of $903 from 
both figures gives NPVs of $2,336.98 (6%) and $942.57 
(20%). Payback in years is calculated as 903/440.21 = 
2.05 -see Table A-2. (The IRR can be calculated with 
a financial calculator or a spreadsheet program such as 
Excel or Lotus.) 

The savings from the installation are virtually certain 
and should therefore be discounted at a lower discount 
rate than projects involving business risk. The only 
risk that is entailed here is the risk that the firm will 
go out of business in less than 10 years; even then, the 
building with fixtures could be sold and some of the 
sales proceeds attributed to the new fixtures. 

TABLE A-2: NPV OF SAVINGS ASSUMING 10-YEAR HORIZON AND NO CHANGE IN USE OR RATES 

Pre-Tax Savings $ 682.50 

After-Tax Savings 440.21 

Installation Cost ~ 1 6 %  tax (2,650.00) 

Rebate 1,250.00 

Tax Shield on Outlay 497.00 

After-Tax Cash Outlay (903.00) 

PV of 10-year Savings Annuity 3,239.98 $1,845.57 

Discount Rate 6.0% 20.0% 

NPV 2,336.98 942.57 

Payback (years) 2.05 

Internal Rate of Return 48% 
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3. "Taylor knew that SNP&L would not be keeping 
rates at 9c/kWh forever. Assuming future inflation 
to be 3.5% per year, he wondered what the installa- 
tion's NPV would be, beginning with the following 
year, when he would begin realizing savings from 
the installation. Concomitant with rate hikes was 
the assumption that the local economy would be im- 
proving and Graphic Design would be getting more 
work. This would lead to expanded hours of opera- 
tion, with both workspaces being used up to 5% more 
each year for the next seven years, by which time 
their use would be maximized. What would the 
incremental NPV of Taylor's savings be under this 
scenario? It would be useful to take a look at NPV 
under a range of possible rate hikes from 0% to 7% to 
get a better idea of just how good deal this might be. 

Answer: The first year of increased electricity costs 
occurs in 1995, when rates rise to $0.09315 (1.035 * .09). 
First the status quo operating cost is calculated (Panel 1 
of Table A-3): Workspaces 1 and 2 are both in use for 
2,250 hours in 1994, increasing at a rate of 5% in 1995 
to 2,363 hours and continuing increases until the year 
2000, when they have reached maximum utilization. 
The kwh use for the two workspaces is 2,268 (in 1994) 
minus (.336 * 2,250 for Workspace 1 plus .672 * 2,250 
for Workspace 2). Other kwh use is held fixed at 8,873 
(1994) throughout the scenario as is peak demand of 
4.52 (all data from Table 1). The total cost with tax for 
operations of $1351 is arrived by multiplying total kWh 
usage (11,141) by cost ($0.09), adding peak demand 
cost for the year ($5*4.52*12) and boosting the total by 
the tax rate (6%). The same analysis is performed us- 
ing the proposal figures of hour usage (1,800 and 1,500, 
respectively) for Workspaces 1 and 2, other hour usage 
of 4,247, and peak demand of 2.61. The savings are 
$682 in 1994 (1351-668). 

Note: In Year 7, workspace use flattens out and no 
longer increases, but savings are still growing because 
of utility price hikes. The present value of saving across 
the ten years discounted at 6% is $7,235; at 20%, it is 
$3,359. Subtracting the cost of $903 arrives at NPVs of 
$6,332 (at the 6% discount rate) and $2,456 (at 20%) 
with an IRR of 58%. 

Note: By placing the 3.5% electricity hike and the 5% 
per annum increase in separate cells in the spreadsheet 
and relating them in the model with dollar signs (lock- 
ing in the cells), it is possible to look at a number of 
different scenarios. Data tables and graphs may then 
be added to the analysis. 

4. "What are the financial and environmental implica- 
tions of selling the old lighting system? By selling 
it, does Graphic Design perpetuate the use of ineffi- 
cient equipment?" 

Answer: While Taylor gets some ready cash from the 
sale of the old lighting system, he does perpetuate the 
use of inefficient lighting by someone else. Those new 
users (and they might be in another country, because 
used equipment is routinely exported) save money by 
going with used equipment, but the present value of 
their savings evaporates when electricity use differen- 
tials are accounted for. 

The possibility of selling another party "radioactive" 
ballasts was also raised in the case. There has been 
no scientific proof of the existence of more than back- 
ground radiation being emitted from ballasts or of the 
harm that can be done by them. It is a controversy 
similar to harm done by power lines. Scientific proof 
is inconclusive (i.e., no statistical findings show harm 
while anecdotal evidence continues to raise questions). 

4 Teaching Note 
August 1995 



TABLE A-3: NPV OF SAVINGS FROM INSTALLATION ASSUMING WORKSPACE USE GROWTH OF 5% 
AND 3.5% ANNUAL INCREASE IN ELECTRICITY COSTS 

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 
kwh cost $ 0.09 0.0931 5 0.099785 0.1 10633 0.126954 0.1 50781 0.1 85349 0.23581 5 0.31 0524 0.423212 0.596983 

Status Quo 

Hours of Use 
Workspace 1 2,250 2,363 2,481 2,605 2,735 2,872 3,015 3,166 3,166 3,166 3,166 
Workspace 2 2,250 2,363 2,481 2,605 2,735 2,872 3,015 3,166 3,166 3,166 3,166 

Annual kwh Usage 
Workspaces 1 & 2 2,268 2,381 2,500 2,625 2,757 2,895 3,039 3,191 3,191 3,191 3,191 
Remaining Lighting 8,873 8,873 8,873 8,873 8,873 8,873 8,873 8,873 8,873 8,873 8,873 
Total 11,141 11,254 11,373 11,498 11,630 11,767 11,912 12,064 12,064 12,064 12,064 

Peak kwh Demand 4.52 4.52 4.52 4.52 4.52 4.52 4.52 4.52 4.52 4.52 4.52 

Total Cost w/Tax $1,351 $1,399 $1,491 $1,636 $1,853 $2,168 $2,628 $3,303 $4,259 $5,700 $7,922 

With Green Lights Installation 

Hours of Use 
Workspace 1 1,800 1,890 1,985 2,084 2,188 2,297 2,412 2,533 2,533 2,533 2,533 
Workspace 2 1,500 1,575 1,654 1,736 1,823 1,914 2,010 2,111 2,111 2,111 2,111 

Annual kwh Usage 
Workspaces 1 & 2 1,018 1,068 1,122 1,178 1,237 1,299 1,364 1,432 1,432 1,432 1,432 
Remaining Lighting 4,247 4,247 4,247 4,247 4,247 4,247 4,247 4,247 4,247 4,247 4,247 
Total 5,265 5,316 5,369 5,425 5,484 5,546 5,611 5,679 5,679 5,679 5,679 

Peak kwh Demand 2.61 2.61 2.61 2.61 2.61 2.61 2.61 2.61 2.61 2.61 2.61 

Total Cost w/Tax $668 $691 $734 $802 $904 $1,052 $1,268 $1,585 $2,035 $2,713 $3,760 
Savings 682 708 757 834 949 1,116 1,360 1,718 2,224 2,986 4,162 
Tax 242 25 1 269 296 337 396 483 61 0 789 1,060 1,478 
Net Savings $440 $457 $488 $538 $612 $720 $877 $1,108 $1,434 $1,926 $2,685 

Install Cost ~ 1 6 %  tax $(2,650) 
Rebate 1,250 
Cost (1,400) 
Tax Shield on Outlay 497 
After-Tax Cash Outlay (903) 

- - 

PV Savings 1995-2004 $7,235 $3,359 
Discount Rate 6% 20% 
N PV $6,332 $2,456 
IRR 58% 

Sensitivity analysis 0% 0.5% 1% 1.5% 2% 2.5% 3% 3.5% 4% 4.5% 5% 5.5% 6% 6.5% 7% 
under dlff. rate hikes: $2,482 2,781 3,137 3,561 4,071 4,685 5,428 6,332 7,433 8,781 10,435 12,471 14,982 18,086 21,930 



Published by: 
The National Pollution Prevention Center 
for Higher Education 
University of Michigan, Dana Building 
430 East University Ave. 
Ann Arbor, MI 481 09-1 11 5 
0 Phone: 313-764-1412 

Fax: 31 3-936-21 95 
E-mail: nppcQumich.edu 

The mission of the NPPC is to promote sustainable development 
by educating students, faculty, and professionals about pollution 
 reve en ti on: create educational materials: ~rovide tools and 
strategies for addressing relevant enviro&ental problems; and 
establish a national network of ~ollution arevention educators. 
In addition to developing educational materials and conducting 
research, the NPPC also offers an internship program, profes- 
sional education and training, and conferences. 

Your Input is Welcome! 
We are very interested in your feedback on these materials. 
Please take a moment to offer your comments and communicate 
them to us. Also contact us if you wish to receive a documents 
list, order any of our materials, collaborate on or review NPPC 
resources, or be listed in our Directory of Pollution Prevention 
in Higher Education. 

We're Online! 
The NPPC provides information on its programs and educational 
materials through the Internet's Worldwide Web; our URL is: 
http.J~.snre.umich.edulnppcl 

Please contact us if you have comments about our online 
resources or suggestions for publicizing our educational 
materials through the Internet. Thank you! 
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Day 3 

"The Powerhouse" Manual 



'I'hnnlr you f o r  buying this product. It is the rcsult of a great tlcal 
of Iiard work and careful thouglit, and we hope that it will give 

you Inany hours of enjoyment. 

We arc proud of our games, but we know that they can never be 

pcrfcct. If you havc any ideas about how we.can improve, we 

would be dcliglited to hear from you. Plcase take the time to fill 
out tlie enclosed registration card. We can then add you to our 
mailing list and keep you informed of new products and special 

offcrs as they come out. 

I'lcasc chcck your teclinical supplement and tutorial booklet and 
thc file on your game disk entitled 11EAL)ME.TXT for infor- 
mation on the cllanges madc and additional features added to 

POWERHOUSE after this manuscript went to press. 

POWERHOUSE Copyright O Impressions 1995 
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Game Overview 
111 P o w e r H o u s e ,  you arc the Chief Executive Officer of one of four 
I~owcriIouscs -giant rncplcorl)oratio~ls i l l  coinpetition to clo~nitii~tc the 
world's cticrgy industry. 'l'lic I'orvcrI louses work closcly with tlic U.N., 
~ l i i c l i  will open territories one at a t i ~ n c  to your business. k u r  ultinl;ltc 
goal is to be tlic rnost st~cccssful I'on.crfluusc in tlic world. 'I'l~c garnc 
ends after I00 ycars, or when only one I'owcrl louse rcniairis iri opcr;ttioti 

- ii~liiclievcr comes first. If at tlie elid of 100 years, more tliarl oilc 

I'owcrlIousc re~iiain, tlic one that Ilas the rnost \\,allth (in tlic for111 of 

cash, energy production sites, and otlier assets) is the winner. 

Your short-tcrm goals arc to nlaxirnize profits anti to find cl~cai)cr ant1 
Inore efficient ways to produce electricity from ni11c cncrgy typcs: oil, 
natural gas, coal, nuclear, solar, I~ydroelcctric, tidal, wind, and geot- 
lier~nal. Wliilc oil, coal, and natural gas may offcr easy rnoiiey at first, 
you would be wise not to tlcpcnd on t h c ~ n  - tlicy won't be tllcrc 
forcver. 

At tlie start of the gamc, you and tlie otlier I'owerFlouses will colnpctc 
for 1)rlsincss in one tcrritory. IVl~cri the U.N. tlccitlcs tliat ; I I ~  ittlccjrr;itc 
portion of that territory's energy ~ i e c d s  have been niet, it will open 
another tcrritory. As tlie gamc cont in~~cs ,  tlic U.N. will open C;IC~I tcr- 
ritory, one at a time, until all arc open. 

To llelp you dccidc wliicli types of plants to bi~ilcl ;lnd wlicrc to build 
them, you rnay hire survey teams. T h e  survey tcarns will analyze a 

section of tlie tcrritory and, in a few months, will report to you their Ixst 

esti~tlufe of tlic available energy types for each inap section. 

I'ou may thcn begin building tlie structures necessary to producc and sell 
electricity. With time, you will want to dcvclol) better ways to cxtract 

cnergy and proclucc electricity. 'Ib do this, invest your profits in rcscarcli 

and development. You may hire scientists and assign thein to rescarch 

specific aspects of energy production. Wlicn tlicy nleke a brcaktiirorrgli, 

they'll let you knotv. 

As you work on extraction, production, arid Il&D, you'll clo so wit11 corn- 

petition from tlie otlier I'owerHouses, and in a world of changing 

political and natural dynamics. llicctions and coups can act in your favor, 
or can do you serious harm. Storms, eartliquakes and other rlatural dis- 

asters may also come into play. 

'llic game will end when one of the following happens: 

* You run out of money, in wliic11 casc you lose tlic game. 

* You rctire after 100 years (or your entire Length of Play). You will 
receive a rating after you retire, ijascd on how well you pcr- 
for~ncd tlirougliout your career. 

* You drive all of your coinpctitors out of business, or buy them all 

c~ut  -- in w i ~ i c l ~  casc yc~ri win1 

Game Time & Interface 
P o w e r H o u s e  is a turn-based game, with each turn representing one 
~nclntli. 'Tlie rnontl~ and year will be  dispiaycd on tile information bar 
ticiir tlic top of tllc ri~airi gatlie screen. 

A lnousc is required to play P o w e r H o u s e .  When this manual tells 
you to click on or select sometliing, you should click on it with your 
lcSt ~riorrsc I)iittorl trrilcss tllc iristr~~ctiotls specify tllat you usc the riglit 
one. 

Most of the action will take place in the main gainc scrccn, which con- 
sists of a map of the world; a row of buttons along the bottom; a 
control panel on tlie riglit side; a smaller "zoorn map" in the upper 
right; and a menu bar along the top of the screen. 

vFlic main map scrccn is a partial vicw of your world map. To see the 

rest of tlic niap, scroll arouncl by placing your tnouse pointer on the 
vcry edges of the screen, or by using tlie four arrow keys on your key- 

I~oard. 

O n  the zoom map, the black square represents the area you are cur- 

rently viewing on your main map view. Click anywhere directly on 
tlic zoom map to jump to that area on your main map view. 

Many of the commands in P o w e r H o u s e  may be  issued via Buttons 
- small illustrated squares that function when you click on them with 

your moirse. Also, mouse-activated Arrows will vften appear where 

information is listed. A down arrow will display the next portion of the 
list, wllile an up arrow will display the previous portion of the  list. 



Keyboard Commands 
Scveral corntnands [nay be issucd from tllc kcyboartl, ;IS well :IS the 

~nousc. Wl~cricvcr yoit scc a I I I ~ I I U  ol)tioll t l ~ ; ~ t  11i1s :III ul~tlcrli~lctl Icttcr, 

you [nay sclcct tllc nlclltr o p t i o ~ ~  I)y prcssi~lg t l ~ c  u~lclcrlillctl cl~:~ri~ctcr or1 

your Ircy board. 

Whcrl your maill galnc scrccn is in vicw you nlay use your I I ~ ,  rlown, 

Icft, ant1 right :irrow keys to scroll :~rou~lrl your \vorltl Inal). 

In adtlitio~~, thc 1'-!nail system has scvcr;~l Itcybo;~rd co~il~nantls that arc 

listcrl in tictail in tlic Iceyboard C o ~ l i ~ ~ ~ n ~ l d s  in I.%-111ail section of this 
mt~nnal. 

Concepts 
As you 1)cgin playi~ig PowerHouse, you will bcncfit from having an 

undcrstancling of the f'ollowiog basic concepts: 

Urlils: All energy clu:i~ltitics in the g a ~ n c  :Ire cxl)rcssctl it1 terms of 

energy units. An cncrgy unit is :I fictitious, st:~nd:lrd Incasurclncrit of' 

encrgy that applies to all encrgy tyl)cs il l  tlic gelnc, as well as to all clcc- 

tricity produced and sold. For cxarnplc, thc c1u:llitity of 1,000 irnits of 

coal is cclual to tllc ernourit of coal wl~icll, wllc~l corlvcrtcd to clcctricity, 
will produce 1,000 units of clcctricity. Likcwisc, 1,000 units of crude oil 

is equal to the amount of crtrdc oil \\~hich, when refinctl atltl Imrncd at 

100 percent efficiency, will produce 1,000 units of clcctricity. Thus, you 

will not have to worry about things lilcc barrcls of oil, tons of coal, 

kilowatt hours of clcctricity, etc. 

T11e Map: Most of thc game play in PowerHouse will ti~lcc pl;~cc o ~ i  

a [nap of the world ori your ~na in  g;me screen. 'Tllc worlrl niap is tnatlc 

up of stluarcs, or tilcs, cacli of wllich rcl)rcscllts ail arca of 200 ~nilcs I)y 

200 ~nilcs.Wl~encver you build a site, the sitc will bc placed on a si~iglc 

map square. 

Each square has the potential to producc energy from up to four sources. 

You may, however, o~i ly extract one sourcc fro111 a square at a time. Each 

square also has several additional pieces of storctl i~lfor~nat io~l  associated 

with it, sucll ils its lilrclillood of natural disaster, and its nation's gov- 

crlllncrlt type. (So111c of this i~~fi)rlnetiou is hidtlcn withi~l t l ~ e  galnc 

systc~n, so you will not Ilc :ll)lc to :~cccss it.) YVII [nay get infur~nation. 

cl~~iclcly a l ~ o r ~ t  : I I I ~  tnap scluarc by right-clicking directly on the squarc. 

"Sites" niid "ltigs": 1311cll titnc you build on a scluarc - wllctllcr you 
I)uild an oil structure, :I wind f i ~ r ~ n ,  or a capilcitor - you arc building a 
site. Ihlch sitc c;ul Ilold :~~iy\vllcrc Sroln one to ten rifir. W I I ~ I I  you build 

:I sitc, it will llavc only one rig uritil you build more. In this ~nanual, 

tllc term r i ~  refers to oil rigs, wind turbincs, solar panels, capacitor 

structures, ctc. - any individual colnponcnt of a sift. Tlius, an oil site 
c:ln havc tcrl oil rigs, a wind sitc can havc ten wind turbines, a solar 
sitc can llave tell solar arrays, etc. 

Yield: 011 any map square, the amount of energy that you can get 
from c;lcl~ resource is expressed as its yield. For oil, natural gas, and 
coal, yicldrcfcrs to tlu: total number of units of energy contained in the 
cntirc cluantity of the substance that lies beneath the squarc. If a 
square has an oil yield of 5,000, for example, it means that if you 
extract all of tlic oil from the squarc, it will produce 5,000 units of 

cncrgy i r i  the form of electricity. 

For the otllcr cncrgy typcs (solar, nuclear, h~drdelcctric, geothermal, 

titlal, alltl wind), yicld refers to tllc total t)~otl/l,fy cncrgy units that any 
single rig on tllc square has the potential to produce. If a square has a 
wind yield of 150, this means that a wind turbine (or rig), if it is 

sol)histicatcd cnougli, can producc a ~naxirnum of 150 units of cnergy 

i t i  tllc form of clcctricity from wind. Kcep in mind that sornc of the 

yicld figures you will scc are estimates, and may ultimately be wrong. 

It [nay not bc easy to harness 100 percent of a resource's yield on any 

particirlar squarc, however. This  is where technology levels come into 

play. Oil, coal and gas deposits exist at varying depths beneath the 

earth. One oil deposit [nay consist of 5,000 units of oil near the 

surface. A~lother may consist of 5,000 units of oil far below the surface. 

While you will be able to extract the first deposit easily, you will only 

I)c ablc to reach the deeper oil in the second deposit if you have an oil 

rig of a higlier technology level. 

For resources other than oil, gas, and coal, tecllnology advances can 

mean the ability to harness a greaterpercetrtage of a resource's ttzontlrly 

yield. If a square lias a wind yicld of 200, a low-technology wind site 

!nay be  able to produce 75 units of electricity per month, while a high- 

t c c l ~  site can produce 200 per month. 



1 Getting Started 
Wllcn you first start up PowerHouse, yo11 will sce several title scree1 

, and an anirnatcd introduction. If you wisll to skip tllcsc, just l ~ i t  the 
< B t ~ t e r >  key or ciiclc your mouse ur~til you scc tile 11a11cl t l~a t  says 
"PowerHouse Startup." 

I Choose an option by cliclring on its listing on t l ~ c  l)anel. 

* Cl~oosc Quiclc S t a r t  N e w  G a m e  to begin a new game on a 
world map with real world data. 

* Choose L o a d  ail Old Gaine  to coi~tinue a game you llave 
previously saved. 'This will bring up a list of savcd games. ' Ib 

loact one, click on its name to highliglit it, and then click on 

tlie OK button. 

* Choose S e t  tlie Cllallenge to takc co~ltrol of your gamc 
conditions. If you c11oose this option, you [nay deterrnine how 
much money you and your con~petitors will begin with. Tl lc  
amounts shown are cxpresscd in  nill lions of dollars. 'Jb cliangc 
the settings, click on the up or down arrows beside each figure 
to raise or louser it. You may not set a figure lower than M 
$2,000 (2 billion dollars), or higher than M $5,000 (5 1)illion 
dollars). By default, at tllc beginning of the game, your 
contparly is the Uiueground Corporation. You may change the 

namc of your company and of your cotnl)etitors (See 

Corporat ion Lletnils under the G a m e  Optiotls section of 
this manual). 

T l ~ c  P lay  a s  E a r t h  cl~cclc box indicates wl~ctllcr your game will takc 
place on a map of earth, or on a planet of randomly generated land and 
sea masses. Playing on a fictitious  l la net carries the extra cliallcngc of 
unfamiliarity. If this box is marlred wit11 an "X," your game will take 
place on earth. 

If you play on earth, you may also decide between R e a l  World 

Resource Distr ibu~ion,  in which the supply and location of energy 
resources will closely rcflect those of the real world, and l i andonl  

Resource Distribution, in which you must discover resource deposits 

entirely or1 your own. (:lick on the circle next to the option you wish 
to select, so that it is fillcd in. 

If you would like to play a shortened game, you may set your Length 
of  P lay  to 25, 50, or 75 years in addition to the default setting of 100 
ycars. 

You [nay dctcr~nirle the game's starting territory or you may begin in 
tllc dcF~rilt territory, whicli is dctcr~nined by the computer. If you wish 
to dctcrrninc the first opcn territory, click on Clloose Starting 
Territory and click on the Yes button. A map of the world will 

appear. Select a territory. T h e  territory outlined in red is the currently 

selcctcd one. When you have chosen a territory, click on OK. 

Menu Items 
T h e  following menu items may be  accessed by selecting them in the 
rner~u bar at the top of the main game screen. 

File Menu 

After you have set your game conditions, the main game screen will 

appear. Click on tlie F i le  menu on the menu bar at  the top of the 
screen to access tile following items: 

* A b o u t  lists some important information about the game. 

* Open brings up a list of savcd games. TI resume a savcd 
game, select it, anti then click on OK. 

* S a v e  As allows you to natne and save your games. To save 

a game, click 011 S a v e  As, typc a name for your gamc in the 
box that appears, then click on OK. 

* S a v e  saves your current game under its current name. 

* Restar t  restarts the game. Before you restart, be sure to 
save your current game if you would like to continue it later. 

* Exit quits the gamc and brings you to t l ~ c  Windows 
I'rogram Manager. 





will appear on each square on tlic rnairi map that houses a productioil 
site. 

For Inore details, see tlic Overlays scction of this mariiial. 

Help Menu 

Wllile I-Ieip is switched on, the info bar on your ~nairi ganic scrceii will 

display sotiie tips regarding tlic currcrit built1 tnodc you arc in. 

The Main Game 
Screen 
At the top edge of tlie nvain map viclr~ you will see tlie Iiainc of tllc cor- 
poration currently taking a turn, its available funds iri tnillioils ol'clollars, 

and the current ~itontli and year. 

Tl ie  brtttotis along the bottom - tlic "liot icoiis" -are yot~r  tools to 
access tllc different types of information avaiialdc to you. Tl ic  coiitrol 

panel (see Cotitrol P a n e l  sectiorl of this manual) on the right allows you 
to build and manage energy structures, communicate with your c r c l ~ ~ s  by 

electronic mail (E-mail), and end your turns by clickitig o ~ i  tlie "Urid 
Turri" button. I h e  menu bar allows you to acccss some of your reports 
and control your game options. 

Control Panel 

Tlie butto~is on tile Control Panel allow you to build, dcstroy, ant1 repair 
structures, dispatcli survey teams, and end your turn each montli. 

To build any structure, just click on its button in the control panel, and 

then click on tlie spot on your main map wliere you would like to build 

it. T h e  single icon just beneath tlic zoom map - tlie build tliode itidi- 
ca tor  - shows the build mode you are currently in, If tlie build mode 
icon looks like a volcano, for example, you will know that you are in tlie 
mode to build a geothermal plant. 

T h e  bar just beneath tlie build mode indicator will flash a few pieces of 

information about the build mode you are in: 

Build: 'l'his is tlie one-time cost to build tlie selected 

structure. 

Maintain: Tliis is the cost to keep the selected structure in 
good condition. It  docs not include tlie structure's operating 
cost. Maintenaricc costs will be subtracted from your funds 
periodically, at various intcrvals dcpcnding on the type of 
the sttucturc. 

ICu11: I'liis is tlic cost to operate tlic structure each month. 
I t r ~ i i  costs will 1)e sul)tracted from your funds periodically, a t  
iritervals depetiding on tile type of tlic structure. 

'I'lie followirig buttons arc available on your control panel: 

The Main Game Screen 

Main Map Meny Bar I n f ~  Bar Zoo? Map 
Screen I 

Hot Icons Control Panel 





l'idal/Wave Plants: Tidal/\rVavc plants harncss tltc cnergy 

of tltc rising and falling tidcs and tltc occaa waves. 'They cart 

only be built 011 tlic ocean. M;ri~~tc~lancc and ru~ining cr)sts 

arc calculatcd evcry year. 

IJipe: I'ipc caii I J ~  uscd to  transport g:ts :iild oi l  f r o ~ t ~  rigs tc) 

refineries. anrl frorn rcftncrics to gctlcrators. YIIU do 111)t h:~vc 
to use pipes, Iiowcvcr. Wlicrt you build ;I nctwork of oil rigs, 
rcfirierics, mines, and geilerators, cac l~  will autoinatically bc 
connected to the nearest otlier(s) via freight - that is, by rail 

or ship. (See About  Connections in this manual.) I'ipelincs 

arc not cheap to build, but after you llave built onc, it is 
clieapcr to move somctliing via pipe tlian via freight. 

Maintenance and running costs for pipes arc calculated cvcry 
1nont11. 'The build cost for pipe is expressed as tlic cost pcr 
200 miles, or per Inap scjuarc. 

To build a pipeline, sclcct the pipe icon on tile control pant 

and click on each inap square bctween the two sitcs you 
would like to connect. T h e  pipe will appcar on the [nap. 

Itefinery: Refineries receive crude oil, convert i t  into usable 
fucl, and pass it along to generators to produce electricity. 
Maintcri:~ncc and running costs arc calcrrlatctl cvcry yc;~r. 

Generator: Generators rcccive coal, gas,  rid refilled oil ant1 
convert it to clcctricity. 

Capacitor: A capacitor is essentially a very large b:~ttcry. If  u 
territory ltas any cxccss clcctricity :it tllc end of'tllc inontll, :I 

calxlcitor call storc it for use at anotllcr tiine. If a sitc is pro- 
ducing cxccss electricity (in wliicll casc you \ t r i l l  bc notifieti 
at the end of tlre montlt), build a capacitor in ~\litiiin fivc in:tp 

squares of the sitc. (I'llcre must bc no rnorc than fivc squares 

next to cacli otller, iitcluding diagonally, bctwccn ally two 

linked sites.) 'rhc capacitor will storc as inucli cricrgy as its 

capacity will handle. T h e  stored energy will automatically Ilc 
used when thc territory needs additional cticrgy. (2ai1acitors 
\\.ill only storc energy if 100 pcrccnt of tlic territory's cncrgy 
nceds arc being met. 

~,?- < 

'Sraitsfortiter: You may usc transformers to pass clcctricity 

from one tcrritory to aliotltcr. 'Ib pass clcctricity from a sitc 
in o ~ i c  territory to anotllcr tcrritory, place a transformer 
witl~in fivc rliap stlitarcs of  thc site (no rnorc tlian five con- 
ncctcrl squares -- including diagonal cori~icctio~is -- must 
Ilc 1)ctcvccri tllc two conriccted sites). If necessary, build a 
cll:iirl of tr:~ilshr~rlcrs (c:icIl withiti fivc scluarcs of tlic 
other) from the production site into the receiving territory. 
Excess cnergy will flow into tlie receiving territory. 
'Xa~~sforrners will only work if a site is producing excess 

energy (energy which is not being used by its home ter- 

ritory) 

N o t e  or, Cnpacitors and  T r n n s f o r i ~ ~ e r s :  A production site willfimt 
attcinpc to pass energy into its ow11 territory. Iftlte territory's needs are 
being met, tlie sitc will "look for" a transformcr. If there is no trans- 
forrtlcr, or if'a con~lcctcd transfor~ncr cannot ltatidlc ail tllc exccss, the 

site will theti look to pass its energy to a capacitor. 

Zoos11 Map 

F .  1 Ile zoor~l map is tlie slnall world map in the upper riglit corner of tlie 
main game screen. You {nay click anywhere directly.on your zoom map 
to rrlovc quickly to any location on your main map. To the  right of the 
zoom map are four buttons, which activate the following functions, 

froin top to bottom: 

Tl tc  Mngttify I~utton displays a magnified vicw of your 
rnairi map. 

T h c  Overlay Button brings up a series of overlays on 

your main map. T h e  overlay that will appear will b e  the  

onc that is currently selected under thc Overlays menu on 

tlic tnenii bar. 'Ti, display an overlay, select tlic Overlays 

Menu on tlic menu bar, and sclcct one of the options from 
tlic list tltat appears. T h e n  click on tlie Overlay Button on 
the tnain garnc scrcen. 011 your main ttiap, an information 
box will appcar on every map sqtlarc that contains infor- 



mation for thc sclcctcd ovcrlay. I'or more information, scc 

Overlnys sectio~i in tliis n~an~ral.  

Tl ic  M a r k e r  button causcs your main map view to ju~illl to 

your ~narlrcr. Tl lc  niilrltcr is 2111 autoniatic garnc function t l~a t  

lets you find ccrtain map squares easily (scc A b o u t  tlie 

M a r k e r  section in this ~nanual). 

T h e  Borders button switches on and off tile tcrritory 

bordcrs on your n~ain ma11 disl)l;~y. T h e  territories with red 

borders are currently open. Wlicn tlic 1J.N. opcns a territory, 
its border will turn red. 

Other Control Panel Icons: 

Clean  Up Site: Your sites may be destroyed by wars, by 

natural disasters, or I)y rncclianical Pailurc or hu~nan  crror at 
thc sitc. T h c  Clean  Up Site  function allows you to clcari up 
sites that have I~cen  destroyed. Cliclc on this bl~tton and tllcn 
select tlic dil~negctl sitc. A ~ ~ a n c l  will inform you Ilow n11rc11 
tlic clean-up project will cost. When yo~r clean 111) a sitc, it 
will I)c rcstorcd to its natural state. Yo11 [nay want to tlo this to 

fostcr a spirit of e~iviron~ncntalis~n. Govcrnrncnts may 

remember it, and treat you well in tllc future. 

Llc careful; if you click on an ofieruti~tg site wliilc in Clean  

Up Site mode, tlie site will be destroyed, and [hell cleaned 

up. 

Close Site: This function allows to you to tlcstroy a sitc, 

turning it to rubble. When a site has stopped producing fuel 

or is a Iiigli accident risk, you may want to destroy it. 'I'hc 

Close Si te  function will uof clean up tlic sitc - all the 

wreckage will remain. 

About Connections 
Some sitc types will rlccd to be connected with other sites in order to 

prorlucc clcctricity. An oil cxtraction site, for example, must be  con- 

ncctcd to a Ilclincry, and tllc Itcfincry must bc conncctcd to a 
Gcncrator. 'I'llc Gcncrator will then produce electricity. 

A niitural gas cxtraction sitc must be connected directly to a Gcneracor. 
A coal rnirie must also bc  conncctcd directly to a Generator. None of 

the otlicr cxtractioil sitcs nccd to be conncctcd. 

Wllcn you I)uilrl c;lch type of sitc ~nentioned above, it will be automat- 

ic;rlly bc conncctcd to tllc closcst appropriate sitc. All you have to do is 
Ijuild tllc right lcinrls ol'sitcs. 'l'llc g;in~c will autorn;~tic;~lly connect 

t l ic~n by frciglit (truck and sliip). 

You may clcct to talcc Inore control over your sitc connections. You 

nwy, for cxaml)lc, cllangc a corlncction so that the fuel is moved to a 
tlcstirlation sitc otllcr than closcst one (wl~icli is tlic default). To do so, 

right-click on tlle site o f  origin ant1 select the T r a n s p o r t  button. 
Wlien the transport panel appears, click directly on the main map 
screen on tllc ncw rlcstination site. 

li)u [nay ;~lso chi~ngc t l ~ c  co~lncction ~notlc from its tlcP~111t sctting of 
freight to 1,il)c. 7b tlo this, s i~nply build a pil,cline between the two 

sitcs t l~a t  you would like to connect. A pipcliuc will auto~natically 

ovcrridc thc dchulr sctting of freight. 

' Ib checlr whcrc a sitc is scnding its output, right-click on the site of 

origin, arid check t l ~ c  listing next to Getterutor Site 114 or Uefnety Site 

lbffor t l ~ c  refcrcncc nu~nbcr  of tlie current destination site. 

If you have a pipcline in ~)lacc, but wol~ld like to use frcight instead, 

right-click on tile origin sitc, cliclr on tiicrI'ransport button, and click 

on tllc freight button on tlic panel that appears. T h c  I)utton for the 

c~~rrcnt ly sclcctctl transl)ort ~norlc (pipe or freight) will be liigl~lighted 

on tlie transport panel. 

'I'hc Best I~utton will assign the closest appropriatc connection by 

frcight. 



Surveys 
One of the first things you might want to do when your 
game begins is to dispatch one or more survcy tcarns to 
an open territory. Survey tcams spend thrcc ~nor~t l is  in 

the field, and then report to you what they believe to be thc most 
promising energy types to p~irsuc in the survcycd iirca. 

You may, of cotrrse, build production sites without surveying first, I)ut 
you will run the risk of, say, building a coal mine on a site that has no 
coal. 

Tllc Survey T e a m  icon - the one sllowing a pair of binoculars - can 
be found on the lower part of tlic control pancl. To eitller side of the icon 
is a numl)er. T h e  number to tlic right is the total number of survey 
teams you currently employ. T h e  one on the left is ttlc nu~nbcr  of your 
survey tcams that are tlot currently assigned to a.job. 'The arrow l~cncath 

the number on the left will bring you to eacli currently working survey 
team in succession eacli time you click on it. 

To dispatch a survey team, click on the survey team icon, and then click 
on the main map screen in an open territory where you would like to 
survey. T h e  team will appear on the map. It wi//su~vey u b/ock oJtiirre ttiuj) 
squurrs, including and surrounding tile square wllcre you placed it. 

Note: A teutn cuti riot survey lu~id iri u tetritory thut hus tlot been ofietledby the 
U.N., so ifyou place a teutn flex# to u border, it wilIsutvey only the opeti ter- 
riroly squarzs b its range. 

To check a working team's scatus, click on it on the main map whilc 

survey mode is uot selected. When tlle survcy is complete, you will get 
an E-mail message informing you of the results. 

You may hire as many as five survey teams. To liire or fire teams, sclcct 

Departments  on the main menu bar, then select Persoilnel - Survey. 

A panel will appear, informing you how much each hirctl tcam will cost 

you. When you hirc a survey team, you will immcdiatcly have to pay out 

the equivalent of three montlls' wages to outfit the tcam, in addition to 

their regular wages for tlie first month. Likewise, when you fire a tcam, 

you will have to pay out two months' severance wages. 

Use t l ~ c  up and down arrows to set the number of tcams you would like 
to eml)loy. You [nay only fire teams that arc not working. 

'li, clicck tlie status of iini working survcy team, sclcct C u r r e n r  

Surveys fro111 the L)epnrt~llerlts menu, sclect it listed team, and click 

oti tile Go ' l i t  button. ~ 

Survey hesuits 
As soon as a tea111 co~nplctcs a si~rvcy, its foreman will send you a 
message l)y 1'-mail (scc th,c I3-illail scction of t l~ i s  manual for instruc- 
tions on lie\\- to use 1;-mail). WIicn you access the message, you'll see 

an infi)rmation grid that is split into nine blocks tic-tac-toe style. Each 
block represents one of tlics nine squares surve~cd .  T h e  crosshairs on 
tlic mini-map to tlie lcft it1,dicate the location of the survey, and the  
nitic-scluarc terrain I)lock deneatli it sliows what the area's terrain looks 
likc. 

111 the niain displity, each ;f tlic nine grid blocks is furtlicr divided 
into four ilorizontal panels. T h e  panels indicate the four types of 

Survey Results Screen 

Ihv. I ~ n l ~ a c t  Survey Location 
Indicator . Ease Indicator Indicator 
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Muclr of your corporate corn~nunications will cake placc by clcctro~lic ! 
mail. Tlirougli tliis system you will get updates about individual sites, 

I 
Ievcls of production, rcsearcll& dcvclopmcnt brealrthrougl~s, arid world 

i 
cvcnts. Occasionally, you lrtay also s e ~ l d  messages to your crews irr the , 

field. 

At the beginning of each morltlt, tile "e" on your control panel will spin 
if you have any E-mail messages waiting for you. Select t11e spinning "c" 
to enter tile system. 

Wlrcn you do so, a screen will list your numbered ~ncssagcs.'t'ou inay 
interact with the E-mail system by using your mouse andlor your Ircy- 
board. Ib read a tnessagc using your mouse, click on tlic lncssagc listing 
so titat it is higlrliglrted with a star, and t l ~ e n  click on the V i e w  button at 
the bottom of the scrccn. 

TItc Delete button selects tile current mcssagc (markcd with ztn arrow) 
so that it will be dclctcd as soon as you cxit I<-mail. 'l'lle Junk  All 
button causes every message to be dcletcd wlrcn you cxit. Any incssitgc 

Message List Screen 

inarlrcd with an asterisk will t ~e  dclctcd when you exit E-mail. Any . 
uncssagcs not dcleted will rcntairl in your system montlt-to-month, so 
it may l)c a good idea to dclctc i~nnecdcd messages. T h c  Exit button 
cxits 1'-mail. 'l'llc 11,) ;i~ttl  tiown itrrows allow yo11 to scrt~ll rhroi~glr your 
nicssagc list. 

'l'lic Abort and Suspend buttons will not function when dimmed. 
M)EI may orlly use tltesc buttons to respond to a specific typc of 

lncssagc - one that sslrs yo11 for a response. When the  buttons are 
Itigliliglitctl, tltey will furtctic~n. If a message asks you if you would like 
to sttsf)e,tdor ubori a certain project, you may issue rite appropriate 
command directly from E-mail. Abort will permanently close and 

clean up a sitc. Susperld will suspend a site until its crew receives 
filrtlicr ortlers front you. Wlrilc a sitc is suspended, yoti will have to 
pay its inaiirtenance costs, but riot running costs. 

individual Message Screen 



Keyboard Commands 
in E-mail 
l'llcrc arc two types ~ ) f  screens in I<-lnail: the ~ncssagc list screen, ;\nil 
the incliviilual rilcss:lgc screcn 'I'llc li)llowing Itcyl)o:~rtl co~n~tl:~ntls :ire 
avail:~l)lc from tlic l.is/ Screei~: 

<D> or <J> - Dclctc current mcssagc 

<A> - Junk all messages 

<Space> - View message 

< D s o  - Exit 1;-mail 

<Up A r r o w  >- Movc up lncssage list I)y onc 

<Down A r r o w >  - Move down list by onc 

<Left A r r o w >  - Movc up list by ten 

<Iiigllt A r r o w >  - Movc down list I)y tcn 

Tlie following keyboard commands are available from the I n d i v i d ~ ~ I  
Message screen: 

<l ieturn> - Dclcte this messagc and rcturn to list 

screen. 

& s o  - Return to list screcn 

<D>, <.I>, or <Space> - Ilelctc this messagc and vicw 

next message 

<Left A r r o w >  - View previous messagc 

<Right Arrow> - View next messagc 

<A> - Abort 

<S> - Suspend 

'Lil access somc quiclri~irorlnatiou about any tcrritory (even tliosc that 
arc still closed) right c'liclr on any empty rnap squarc. T h e  following 
infor~nation will be i1i:~~~laycd: 

(;overnr~lenL: liacll tcrritory in tlic game will operate untler one of 
six govcrnirlcnt systcirls. I'acli systclli will I~cllavc dilTcrcilcly and will 
rcsl~ond to the I'owcrl-louses in different ways. Democracies will peri- 

odically have election$, w l ~ i c l ~  may rcsult in government slIifts. Non- 
clc~nocracics will not llave elections, but may liave a high likelihood of 

~wlitical upl~eavals. 'l 'l~cse inny l)rilig in democracics or new non- 

tlcmocracics. 

Somc govcrnnlcnt typcs, wlicn tlicy first conic to power, rnigllt decide 

to nationalize the cncrgy industry in tllcir territory. In this case, they 
will seize all of y o ~ r  sites and ltick you out. Therc is trotlritrg you can do 
:tl)out this! 

Some govcrnincnt types have higher environlnental standards than 
othcrs. Those with low tolerance for ecological damage may shut off 
your b~rsincss, or even lticlc you out, if you fail to kecp your sites 

clean. Less forti~rlate governtnents may be overtlirown simply for 
allowing too much ecological damage. 





Cb..~truction of any type of site will take one month. After tliat, 
however, some sites may take a wliile before they begin operating. Oil 
and gas rigs will spend time drilling for crude oil or gas; nuclear plants 

will spend titne setting up tlie internal mechanisms for 1)roducing 

nuclear cncrgy; etc. In the meantime, tile sitc will appear on its map 

square, but it will not produce cncrgy ~rntil it begins to operate. Each 

site will llotify you of its status via 13-mail eac11 month until it strilrcs. 

Extraction Sites Panel 

I b  check the status of any operating sitc, riglit-cliclr its icon on the main 

map. 'The I'xtraction Sites pancl will display tlic following iufor~nntion: 

Note: Nor mety ifett~ lisfedheta will rl/)J~crlt. it1 every B X ~ ~ Y I C ~ ~ ~ I I  Sice l'm~cl. 

Ref: T h e  site's reference number 

131iergy: T l ~ c  energy source tliat is being cxl)loitcd at tile sitc. 

Yield: For oil, gas, and coal, yield refers to tlie total ntl~nbcr 
of units estimated to be at tlie site. For the rest of tlie energy 
types, yield refers to tlic ~naxi~num number of energy units 
availal)ie for cacti rig each month. T h e  green ant1 rerl Ix~r is a 
visual expression of Iiow good tlie yield is. T h e  entire bar rcp- 

resents the maximum yield for any site (for oil, gas and coal, 

the maximum is 25,500 units; for the otliers the maximurn 
yield is 85 units per rig per month). T h e  green section repre- 

sents the estimated yield at tliat particular sitc. 1,ook for sites 
with the greenest yield bars. Aftcr trotr-fossil fuel sites begin 
operating, the yield displayed will always be  accurate. For 

fossil fi~cls, you can never really be sure how much stuff is 

l oll down there until you have extracted it all. 

Ease: A Goodease level means that the energy source is easy 1 K )I to exploit. In  tlie ease of oil, gas, and coal, Good means tliat 

I 11 the fuel is near the surface, and is likely to be  recovered soon 

IUI after drilling 1)cgins. 1;or solar, tlic sitc may lie in a sunny 

i - 
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place; for tidal, tlie waves may be are particularly large, and 
so on. A Budcasc level incans that some titne and effort is 
likely to be required before any energy is extracted. 

Ilnpacl: iriil~act i~ldicates the utl/ici/~c~/edcnvironmental 
t l ;~~nagc tliat is likely to result from a certain type of 

structure to tlie square. 'I'hc range is: Iliiviui, Little, Aver(ige, 

AlrA, ant1 C;I~/II. 

Output :  T l ~ c  nuniber of units of the energy type produced 
at tlic sitc during tile previous month. 

'I'err. Iluys: l 'lic territory's total energy needs. T h e  tcr- 
ritory will buy all of the energy yo11 produce until its needs 

arc mct. Aftcr 100 pcrocnt of territory's energy necds arc 

met, you may still work to produce a higlier percentage of 
its sill)l)ly. A territory-'s cncrgy needs are lilcely to increase. If 
you arc proclucing a s~ t r l~ lus  tl~crc, and tlie territory's gov- 
crnlncnt looks hivoral)ly upon you, it may buy more elec- 

tricity from you. 

l'otal Out: 'I'he total number of energy units tlie site has 
~)roduced since it began ol~eration. 

Itoynlly: 'I'iic percentage of your ~xofits froin tliis sitc tliat 
you Intist pay tu tlic host territory. 

I<IIV. Dnninge: 'I'his sliows Iiow ~nucli cnvirotitncnt:~l 
t1:itnagc 1l:ts occ~trrcd at tlic site to date. Higli damage lcvcls 
111;ty r c s ~ ~ l t  in fines, arid niay ultimately result in the 
destr~~ct ion of a site. 



Working SitelWork Suspended: This  indicator sliows 
whether the site is currently worfijg or suspetlnen. You may 
change the status of the site by clicking directly on this status 

indicator. 

"Site Has" Indicator: Any site has the capacity to house as 
many as ten rigs. To increase or decrease the number of rigs in 
operation at a sitc, click directly on the "Site has" listing. 
T h e n  use the up and down arrows on the panel to increase or 
decrease tlie number of rigs. An "IT' next to a rig indicates 
that the rig has "hit," or is c~rrreritly producing energy or fuel. 
A " D  next to a rig indicates that the rig is "drilling" and is not 
yet productive. You may also click the "Site has" listing to 
upgrade the tech level of a rig or rigs on a site (see I1&D 

Breakthroughs a n d  Upgrading Sites section of this 
manual). 

Generator1 Refinery Si te  Reference: For oil, gas, and coal 
sites, this is the reference number for the generator or refinery 
to which tlie selected site is sending its fuel. 

Uni t s  S e n t  t o  Genera tormef inery  For coal, oil, or gas sites, 
this is the number of units sent to tile appropriate production 
site. 

Transport:  Click here if yo11 would like to change liow fuel is 
being transported from a coal, oil, or gas site. By default, your 
fuel will transported by freight. If you build a pipeline, it will 

automatically replace the freight system. (See About  

Connections). 

Next: Click here to view tlic Extraction Site Panel for tlic 
next sitc (in chronological order of construction). 

Prev: Click here to view the Extraction Sitc I1ancl for tlic 
previous site (in clironological order of constructio~i). 

OI(: Click here to return to the main game scrcen. 





Improvements." Don't let this discourage yoti - somctimcs it's nec- 
essary to strive for a relatively usclcss advance in order to rcacl~ t l ~ c  fol- 
lowing level. 

A project will usiiaily succcccl cliriclcer if yoit liuvc Inore tcanis working 
on it, altllougb if you assign too many you will get less value out of cacli. 
As you rcacll I~iglicr tccl~nology Icvcis, advancos will I)cco~nc ilicrces- 
ingly dil'ficult, arid will rccluirc inore tiinc alirl/or Inorc scicl~tists. 

Select Work  in I'rogress to see a list of liow many scientists you cur- 

rently have researching each technology. As soon as a staff lnalccs a 
brealctlirough, it will notify you via E-mail. 

Note: Afer u rese(rrch teutt~ ttrtlkes ri breukthrzrugh, its ttlet~bers wiII ccnrt;t/ue 
workitrg iu /he sutt~efie/d utlless yotr either rmssifi~i thel~i or /et thettr go. 

R&D Breakthroughs 
& Upgrading Sites 
After your scientists have made an R&D breakthrough, any new rigs tliat 
you build will automatically be state-of-the art. but  your existing rigs will 
be outdated -you may want to upgrade them. 

To upgrade an existing sitc, right-click on the site on your main galne 
screen. Then  click on tlie name of tlie rig type (beneat11 the words "Site 

has"), or on the words "Mixed Levels" if you have different tech levels 
at the site. (You may also click on tile blue arrow next t c ~  tile name.) 

Doing so will bring up t l ~ c  technology panel. 'Ntis panel tells you your 
cutr.e)Iitecht~o/ugy /me/-- the higl~est level you have attained for that 
type of site; and the ctrrre~~i technology /melot this unit, or the lowest 
tccli lcvcl currently being iitili-/.ecI a t  tllc site. If these are different, 
you have tile option to upgrade t l ~ c  sitc. 

'1;) tiltgratlc a rig, just click on tlic Yes biitton. If  you have morc than 

olic rig at a sitc, yoit will liavc to click on tltc Y e s  I>utton once for c a d  
rig you woirltl like t o  ul>gratlc. 'l'lic rust to rqg~r/i/e is t l ~ c  ul>gratle cost 
per rig. 

After you Ilave ujlgradcd every rig at  a site, yozrrtech /me/ will be the 
same as the tech /me/rjt this rrliif on the technology panel. 

If you add rigs to a sitc (using the up and down arrows on the tech- 
nology panel), any rig you add will aiitomaticaily be  built using the 

Iiiglicst tccli level you l ~ a v c  reached. 

Reports and 
Information Screens 
As the game progresses, you will want to monitor your corporation's 

standing in many areas and checlc your progress against that of your 
coml>ctitors. Yo11 will have acccss to several reports and data screens, 
i i~l~ich will allow you to do so. 

Financial Reports 

?'lie following financial reports can be  accessed by selecting 
Departnlents from your menu bar, and then clicking on Financial  
Iteports: 

A n n u a l  Turnover;  "Turnover" is the amount of money 

brought in as a result of electricity sales. This  report is a 
color-coded grapli tlepicting the turnover in billions of 
dollars for each PowerHouse. 



I 

A n n u a l  Profit: Tliis rcport is a color-cotlctl I~ar  grapl~ sllowing 
tlic annual profit of cacli PowerHouse. 

Year-to-Date Turnover :  'Tliis is a gral)l~ sliowing tlic i ~ l c o ~ n c  
from electricity sales of cach corporation, ~nontll I)y montl~, for 
tlie current year. 

I 
l'roduation a n d  1)eriintid: ?'his disl)lays tlic total encrgy 
deniand in all tcrritorics (I>c), untl tlic l)crccrlti~gc of t11:1t total 
that cacii corporation is currently supplying (I'r). 

Environnlental Damage: Tliis chart shows I~ow much i 
I 

~iioacy cach corporation has paid ;is a rcs~rlt of fines, closcrl 

down sitcs, or any ot l~cr  cxpcnscs rclatcd to cnviron~nc~ital 
damagc. 

Energy T u r ~ l o v e r  - T h e  World: I'liis pic cliart sliows tlic 

relative combined incomc of all corporations, for cach cncrgy 

type. 

Energy T u r n o v e r  for  You:  This  pic chart shows your cor- 
poration's relative incomc from all cncrgy sources. 

Energy Reports: Tliis report accesses a list of cacli cricrgy 
type. Select an encrgy type to view the incomc that each type 
lias brought to eacli corporation. 

Inconle Report:  This  report dctails your corporation's 
inco~nc. You rriay go to ally cntry's location on t l ~ c  ~ n ; ~ i n  Ilial) 

by selecting the line on tlie report, and clicking on tlie G o  To 
button. 

Outgoings Iteport: This  rcport rlctails your corl)oration's 

expenscs. 

Extraction U n i t  Concentration: This  is a color-coded world 
map showing tlic locations of eacli corporation's cxtraction 
sites. 

Profit and  Loss: This  report details your income, outgoings 

(expenses), and profits for the current 1nont11. 

Deposit Map: This  report sliows you a general picture of 
tllc potential cxtraction locations for each cncrgy typc. 
Sclcct a type you would like to  view. T h e  shaded arcas rep- . 
rcscnt rcgioas wlicrc the cncrgy typc is lilccly to bc. 

Performance Report/Comparison Report:  Tliis report 
lists cacli corporation, its cl~ccking account balance, and a 
cl~itrt indicating whctlicr or not it is currcntly exploiting 
cac l~  cncrgy sotrrcc. A "Y" indicates tliat it is producing tlie 
cncrgy typc, an "N" indicates tliat it is not. 

Other Reports 

* Worlting Sites: 'li, acccss this rcport, select the Depar tments  
I I ~ C I ~ L I  ant1 click on Worlting Sitcs. T h e  report is a world map tliat 
tlispl:~ys tlie location of cacli of your corporation's sitcs. Sites wl~icli 
arc nor producing any output, or which are causing higli-level envi- 
ron~iicntal damage will be indicated. 

* 13ilergy Needs: 'I'liis rcport lists cvcry opcn tcrritory, and scvcral 

pieces of information about eacli. You may go directly to any ter- 
ritory fron~ this scrccn I)y sclccting thc tcrritory narnc ant1 clicking 
on tlie Go To button. 7'11~ following information is listcd here: 

I \ 1 otnl NlZG is the total number of units that the tcrritory 
dc~nands,  l~ascd on its l~op~rlation and sophistication Icvcl. If a 
tcrritory has not yet been opcncd by the U.N.,-it will simply say 
"Closed." 

% Need Me1 is tlie percent of tlie territory's total de~nand  tliat 
is currently being filled. 

\Vl,et~merot~,y lerr'ilory's need fulls below 2.5 %, the U.N.  will oflerr a 
New /ery.ifOty. 

%I You Supply is tlic 1)crccntagc of tlic tcrritory's totol dcmand 

tliat yourcorporufioa is currently supplying. 

Supplied is the total number of units of energy yourcorporatiotl 
is currently supplying. 

Tl lc  F u e l  button displays information about tlic fossil fuel pro- 

duction and consu~nptioii of tlie selected tcrritory. Tl ic  grecn 



b:ir shows the amotint of each filel type that has 1)ecti ~)roccssctl in 
the territory. 19ic yellorv sliows tlow r i~udr fuel, if ~ttiy, Ilas I>CCII 
\sastetl. 

* Most Dangerous Sites: A certain degree of risk is inllcrent 
in tlie ope ratio^^ of any large power utility. Yvur sites will liavc 
varying degrees of danger, depending on the nature and tech 

level of each facility, its size, and its geogmpliic location. Select tlic 

Most Dangerous Sites display from the Dcpart~ilcnts lnenil for a list 
of the ten highest-risk sites that yo11 own. 

T h e  danger levels arc as follows: Vety Low, L.ow, hfedit~~trr, High Vety 
High, Dritzgerous, Vety L)ut/gerorrs, Ct~Eical, utrd Very Critical. 

Danger levels reflect tlic natural conditions of tlic location as ~vcll its tlic 
condition of the site tllere. A site built in a place wilere eartliquakes are 
common, for example, tniglit t~ave  a l~igli danger level. Tlic most dan- 
gerous sites are the most likely to be  destroyed by natural disaster or by 
accident on-site. To move to any site from this list, select the site, and 
click on the Move To button. 

* [Ettergy Type] A n n u a l  Turnover:  You may display a graph corn- 

paring how much money each corporation has received from each 

energy type. Select H o t  Icons under tlic Options menu, and choosc 

\vlticli energy sotrrce(s) you wotrld like to display. 

Overlays 
'I'he Overlays menu givcs you the option to display ag map overlays 
riiany itnportant ~ ~ i e c c s  of information about you and your competitors 
1S;ieIi ovcrliiy will apl)c;ir its it series of 'Iyancls atop cac111 #nap squarc to 
\vl~icli tlic infor~i~ation category ai,l)lie!s. 1b activi~tc ;in), of tlic 
overlays, click on Overlnys in the  menil bar, and select an overlay. 
Use tlie Overlay button next to your Zoom Map to swtitcli the 

sclccred overlay on and off. I 

r .  I he following overlays are available: 

* Dnvironillentai P o l l u t i o ~ ~  - rates the  degree of pr)llution eac l~  
sitc is catrsirig. T h e  scale ranges from 1 to 16, with 16 repre- 
sentiiig tile highest level of l)oliutiion. 

* N u m b e r  o f  Rigs - tfisplnys tfie number of rigs on each site. 

I * Output  per Si te  - displays the site's total output in energy units 
for the previoiis month. 

* Cost  t o  Opera te  - displiiys tlie current annual opqrating costs for 
eacli sitc. 

* T e c h  Level  - displays a bar indicator of which tech level is oper- 
ating on each site. If a site contains rigs of vario~ts levels, a letter 
"M" will appear. 

* Survey  Inforn~a t ion  - Wlten switched on, this displays the yield, 
;ts cstirni~tcd l ~ y  yoiir stlrvcy teams, of the selected energy type. 
IVliilc this overlay is on, tlie yield display will be determined by 
/he currm#bNi/n.v~ode. Selcct geotl~ermal on your control panel, for 
example, to tlisl,lay estimates for gcotllermal energy. Only sur- 

veyed map sqlrares \\,ill liave a numerical entry. Non-surveyed 

squares believed to contain deposits of the energy type will be 

marked by a plain blue square. 

* Higl~es t  Yield - displays the energy type with'tlie bighcst esti- 
~n:ttctl yield for eacll sqtaarc. Because non-fossil ft~cls h;ivc a 

tiiot~tl~ly yicltl a t d  fossil ftteis [lave a one-time yield, one tinit one 





You may raise money by selling stock in your corporation, and you may 
speculate by buying stock in the otlier I'owcrHouscs. ?it issue sliarcs of 
your stock, click directly on your corporation's narnc in tlic stock 
holdings display. On the panel that appears, type in the number of 
shares you would like to offcr for sale, then click on OK. i f  one of tile 
corporations accepts your offer, the transaction will appear on the  stock 
market panel. If you sell more than 50 percent of your stock, you will 
losc your corporation (and tlic gamc, if you don't co~itrol any of thc otllcr 
corporations). 

To buy stock in anotller corporation, click on the corporation's name in 

the bottom info display. If the corporation is currently offering stock for 
sale, a panel will appear, giving you the option to accept tlie offcr. If no 
stock is up for sale, no panel will appear. 

Aggressive trading may pay off. If you manage to buy more than 50 

percent of another corporation's stock, you will Iinvc tlic option to t:tkc 
the corporation over. In this case, tile corporation will contirlue to 

operate, but you will control it just as you control your own. If yoti 
manage to buy more than two thirds of a company's stock (66.6 percent), 
you will have the option to licluidate its assets and absorb tlic profits. If 
you licluidate the corporation's assets, you will receive cash equal to one 

half each stri~ct~trc's original build cost ti~jies tile percentage of the cor- 
lx)r;~tio~i's stock tliat yoti own: 

Casli Keceiveci = Build Cost of all Sites x 112 x 

s11;trcs you owri/toral s1l:tres 

KJII tlo not have to cxercisc either option at all, and you will not have 
to uielcc the ticcision riglit away. After you have rcaclied 51% or 66.6% 

stoolr owncrsl~ip, buttons will appear on the stock market screen 
giving yott the option to talcc over or liquidate at  your leisure. 

If you manage to control all corporations operating in the game, you 
win tlie gnmc. 

geUnique" Operations 
In the corporate world, the drive for power is a strong one, 
and to satisfy it, some will stop at  nothing. T h e  
I'owcrI-louses, unfortunately, will not always be pillars of 

honesty and honor -- you'll have to watch your back. I;ortunately, you 
too will hc able to benefit from tlie devious and underlianded prac- 
ticcs o f  corporatc warfarc. 

K)u will Irdve several varieties of covert activity at  your disposal -- but 

remember: should you decide to take advantage of them, yoti run the  

risk of being ca~iglit and punished. 

I b  engage in the tnorc unsavory aspects of the business world, select 

U ~ i i q u e  Operations from tlic Depar tments  menu. On the Unique 
Operations scrccn, use tlic up arrow to hire unique operators. Click on 

Se tup  to assign a mission. After a mission is complete, you will be  

notified of its success or failure via E-mail. 

'Tl~e following options are availa1)le: 

Sabotage Si te  - This  gives you the option to blow up an 
opponent's production site. Click on Sabotage Site, then select 
the site you would like to sabotage. 



research, ant1 lift tlicir I)re:~lctl~ro~~ghs li)r your own g;~in. 

IJalsify Survey  - You [nay throw your competitors off I)y briljing 

their surveyors to rcl)ort False infortnation. Sclcct 17nIsify Survey, 
and t l ~ c n  sclcct tlie colnpctitor's survey in progress on tlic m ; ~ i t ~  

niap. '1'11~ sttrvcy rcsttlts will l ~ c  rantlon~i~c(l. M I I I  rnt~y ~ I I C I I  sit l):~clc 

in sniug satisfaction anti watcl~ your cncnly tlr i l l  li)r ;I I~ugc  oil 
dcposit that doesn't exist. 

Ilribe Terr i tory - You may bribc a territory to vicw your corporation 
more favorably, and to throw more busincss your way. 

S l u r  Opponent- You rnay bribe a territory to dislilcc anotlicr corpo- 
ration, and to trcat it poorly. 

Internal  Securityllnfiltrate Opponent  - Scc I~elowv. 

Wlicn you carry out a unique operation, one of several things will 

happen: 

* You may succecd,and your targct never finds out allout your plot. 

* You may succeed, but your target figures out that it was you tvho 

caused its misfortune. In this casc, the targct may retaliate. 

+ You may fail, and the intcndcd target finds out allout your pl;111. 111 

this case, your opponent may liold a grudge, dcspitc your not having 
gained anything. 

* T h e  worst scenario: Your mission fails, and your plan is publicly 

revealed. In this casc the U.N. will castigate you, and thc public 

(and the various governments) will look unfavorably trpon your cor- 

poration. 

If you are shrewd in planning your unique operations, you stand to 
benefit considerably. But if you are careless, you could suffer damage. 
And remember, the othcrs may target you in their own unicluc opera- 
tions. 

1 I , . 
ricnts. I'ou will I)c rliorc lilccly to find out wllo has tt~rgctcd you in 
11otl1 succcsslitl ;uirl li~ilccl triissioll~s. 

When you llirc I~ifiltrnle Opponent  teams, you instruct t l lc~n to 
invcstigatc sl)ccilic ol)poncnts. I n  this ciuc, you arc morc lilccly to tint1 
olrt :~ l )o t~ t  t l ~ c  spcciiic o1)lioncnt's sclictncs iig:~inst you, nntl yo11 arc 

tnorc lilccly to I)c ;~l)lc to cxl)osc il: ~)ul)licly if yo11 (lo uncover a 
scllclllc. 

1i)11 I I I ; I ~  l~ i rc  ;I I I I : I X ~ I ~ I I I I I I  total of five IJnicli~c Ol)cl;~tions Xanls ,  
inclutling inliltrate anti internal security teams. 

About the Marker 
'I'lic Marlccr is an autoniatic function that lets you 
fintl specific scluarcs cluiclcfy and easily. T h e  Marker 
will always move to last selected map squarc. It will 
rcsl)ond to scvcfi~l typcs of'actions, iricl~lding the fol- 
lowing: 

" Wlicn yo11 right-click on any nnap square to retrieve information 

;tbout it, tlie ~narlrcr will movq to that square. 

" Wllcn you view survcy information via Output  froni Surveys 

untlcr tlic 1)cparttncnts tncnil, the marker will move to the square 
corresponding to the last infonnation screcn displayed. 'ro find it, 

close Output  fro111 Surveys,  and select the M a r k e r  button next 

to tllc Zoom Map. 

* Wllcn vicwing the Worlting Sites display in tlic I>epartments 

menu, you I I I ~ I ~  click dircctly 011 tlie display Inel). An infortnation 

pancl for tlic sclcctcd square will appear, and tlic marker will 
move to that square. 

* \VIicn viewing the Most  Dangerous  Sites list, click on any site 

name listed, anti tlie marker will move to that square. 







Designersg Notes 
We arc big fans of nrany business games, but have cspeci;tlly fitntl mctn- 

ories of a type that is seltlorn seen tlicse days - the oil tycoorr ganics. 
'Tiicsc cast you as a .rvildcattcr, trying to 1)11iliI an oil coinparry, and 
thereby make a million or six. 'rhcy werc smallish gatnes I~cca~rsc tiicy 

reinained foc~rsecl on one task -oil ~)roductictn ancl sales - 1)irt they 
werc lots of fun. CVe wanted to rccnl,tiirc tlrat l'i111, atlcl to c n l ~ u l c c  it with 

new elements like empire-building, changing teclinology, and fierce 
competition. 

At the same time, it struck us that the energy crisis seems to be  "old 
news," even though tlie spccd at wliicli we're tising up the world's fossil 
fitcls still scerns to I)c accclcratirig. Iri  ~)racticc, ;is in11c11 of' Asi;~ I)cco~ncs 
significantly i~ct tcr  off ovcr tlic coming dccadcs, consulnption of elcc- 
trieity per head will grow exponentially, given the liigli pol)i~lation 

growth in these nations. Unless major new sources of energy are found 

and used, a crisis seems inevitable not too inany years from now. Ever 
keen to see the silver lining to a dark cloud, it struck us that this repre- 
sented a major strategic cliallenge to the world - what better subject 
matter to incorporate riglit into our new gatne?l So PowerHouse was 
born. 

PowerHouse is unicji~e in that it combines a compelling storyline 
r IInc to with an expanded business empirc/cncrgy garnc; it is tile only k; 

cover all nine major energy sources, and adds rescarcli into new tcch- 
nologics (some still only theoretically possible at the time of writing). 

Another exciting element of this game was the  ability to use realistic 
data for quite a bit of the underlying model. Data on worldwide popu- 
lation growth and per capita energy consuml~tion, as well as the I~asic 
costs and revenue streams of the energy industry, arc fascinating as well 

as rewarding to include. But don't worry! We liavc useci the realistic data 

as a base for our model, rather than using all the tables exactly as is, so as 
to ensure that every game you play will be different. Tliis is no "puzzle" 

to be worked out, but an open economic game with morc tlian a touch of 

realism. 

One of our first decisions was to render the game in Super VGA graphics; 

not only would this give the game that crisper, cleaner look most strategy 

garners arc so fond of, but also, by allowing us to prcsent more data or 

icons on each screen, it would allow us to build a streamlined, more intu- 

itivc il~tctlitcc i ~ ~ i ~ c l c  I I I )  IJ!' f'cwcr scrccus. \Ye illso tlccidctl to 111ake tile 
Rilllic ti~rii-l):~sctl, i t i  rcspolisc to customer rcclucsts. 

Anotl~er early clcuisioii was to si~nplify the number of tasks tire player 

11;is to (lo cac11 ttirn. O t ~ r  own Air Bucks offers tlic power of inore flex- 

illility, for cxatnple ~ l l o w i ~ ~ g  tile users to set prices, but at tlie same 
tinic it requirw yc~u to  set the prices. Wit11 PowerHouse, we've 

worlrccl h;ird to create a game wliich offers yoii'signiiicant dccision- 

rn;ilring nltility, without tzqziiritig siicli an enormous micro-management 
burtlcn. \Vc ~ i lakc  g i ~ n c s ,  not sprcadshects with graphics (rhl~f nlarket 

is wu,y too co~npetitive for us!!) 

At the same timc, we have strived, too, to maintain the almost unsur- 
~~assccl fccdback and infornration s~rpply of Lords oftlre Realm, to 
cnal)lc you to n~alre dccisiotis iil the game based on sensible fiicts. Tl ie  
gi~nlc lets you Itriow wh.y tliirigs Ii;~l)l)cn :i ccrtiiin way, i ~ l l o ~ i ~ i g  yo11 to 
foc~rs on  working out Irow you want t o  irnprovc the situation. 

Ever since we lai~nched Air Brrcks, tnany of our users lvavc asked us 
to prodttce Windows versions of our games. We had not done so prior 
to PowerHouse, since thc graphics overhead of Windows would 
slow our games to a crawl. As we were starting to code 
PowerHouse, tliough, Itfict'usojt began showing off WinG, a device 
wliicli lets developers get back much of the speed of DOS from within 
Windows. PowerHouse scemed like the perfect game for our first 
major Wintloxvs prodirct (with its turn-based structure. SVGA graphics 
and tile-1):isctl terrain  nap) so, for t l~osc  of  yo11 who llave been waiting 
so long, you timc 11as come. 

PowerHouse is also very inucli a CL) game, as it includes full- 
motion video, pl~otograplis, and l)rofessional voice acting (i.e. speech!). 
All of the ENN reports, for example, are video-based, using a combi- 
nation of filmed actors ant1 file footage of real generators, oil rigs, and 
the like. 

We have also worked 11ard to ensure that the computer ol)poiients give 

you a good run for your money. 

, T h e  result of our work goes far beyond the old "energy baron" games 
by providing a rich blend of building, power grabbing, and clitthroat 

,;competition. When we set out to make a business game, we nieatr 
i. business! 
I !  
,iDnvid Lester & Chris Fostcr 
>I 
> 
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Module 2 

Day 4 

Carlsbad Highlands Case 



Instructor's Manual: 
Bank of America and the ~arlsbad Hiahlands Foreclosure ( A ,  B_r -- 

Abstract 
5 

The (A) case focuses on the dilemma faced by Bank of America 
executive Jim Jackson when the bank acquired in foreclosure a 
parcel of land in San Diego County ("Carlsbad Highlandst1) whose 
development was constrained by an endangered species listing. 
The decision at hand was: What should the bank do with the 
property, which had an appraised value far below the amount of 
the bank loan? This question had to be answered in the context 
of a sophisticated, although new, bank policy on environmental 
stewardship; a long history of controversy surrounding the 
Endangered Species Act and its interpretation; and a complex 
multi-species conservation planning process underway in San Diego 
County at the time. The (B) case describes the outcome of the 
(A) case: the creation, from the Carlsbad Highlands property, of 
the nationts first tlconservation bank," A conservation bank is a 
parcel of habitat that is actively managed for its natural 
resource values. The benefits of this management are sold as 
"credits," with regulatory preapproval, to developers to mitigate 
environmental impacts to sensitive habitat. 

Courses Levels 

This case is designed for use in upper-division 
undergraduate or graduate level courses in Business and Society, 
Environmental Management, Business Ethics, Public Policy, or Real 
Estate. 

Case Analysis 

The immediate issue in this case is how the bank should 
handle property it owns whose use is restricted by an endangered 
species listing. The broader issues concern societal and 
corporate strategies for integrating the values of economic 
development and environmental sustainability, and the role of 
market mechanisms in promoting conservation. The challenge for 
students--as it was for the Bank of America--is to develop an 
innovative, collaborative solution to a complex, multiple- 
stakeholder problem. 

Research Methods 

This case was prepared based on a review of publicly- 
available documents, press reports, and interviews with federal 
and state regulators, bank officials, and a. consultant who helped 

By Anne T. Lawrence, San Jose State University, San Jose, CA 
95192-0070. Copyright by the author, 1996. The instructorls 
manual is for the use of teaching faculty only and should not be 
given to students. 



negotiate the implementation agreement. The final case was 
reviewed for accuracy by James M. Jackson, Vice president of Bank 
of America, who granted permission for its publication. The case 
has benefited from the comments of anonymous reviewers from the 
Western Casewriters Association and the North American Case 
Research Association and of participants in the 1996 annual 
meeting of the Western Casewriters Association, where the case 
was presented. It has been classroom tested in the author's 
class at San Jose State University, "Managing Environmental 
Issues. 

Discussion Questions - A 
QUESTION 1: What is the problem here, from the perspective of: 
Bank of An~erica, the U8 Fish and Wildlife Service and California 
Department of Fish and Game, environmentalists, and developers 
with mitigation requirements, such as Caltrans? 

From the perspective of Bank of America, the immediate 
problem is its acquisition of property in foreclosure whose value 
has dipped far below the amount of the mortgage loan, threatening 
a loss to the bank of over $6 million. The bank's primary 
concern is to avoid or minimize its loss on this loan. 
secondarily, B of A is also institutionally committed to a 
strategy of environmental stewardship and, specifically, to a 
goal of encouraging ueconomic activity that respects preservation 
of natural habitats and biological diversity." The bank's 
environmental officers are interested in developing initiatives 
to achieve that goal and may see the Carlsbad Highlands 
foreclosure as an opportunity to do so. 

Resulators are charged with enforcing federal and state 
environmental laws protecting endangered species within the 
context of new initiatives at both the federal and state levels 
of regional conservation planning. Within this context, they are 
interested in streamlining the complex process of reviewing 
individual permit applications from developers and others. 
Regulators have an interest in developing a market for 
conservation values, if it will facilitate region-wide planning. 

For their part, environmentalists are primarily concerned 
with assuring the survival of endangered and threatened species 
and conserving the habitat on which they depend. The established 
system of piecemeal, case-by-case mitigation has been 
unsatisfactory because it has resulted in the set-aside of 
fragmented, poorly-managed parcels of habitat. The 
environmentalistsq goal is the establishment of sizable, well- 
managed nature preserves. 

Developers are interested in simplifying the permitting 
process, avoiding regulatory delays, and minimizing costs. They 
do not want to be bothered with shopping for mitigation property 
and securing regulatory approval--a process that is fraught with 
uncertainty and can take six months or more. In particular, they 
seek to avoid taking title to property that they have no interest 
in owning, just to satisfy a mitigation requirement. 



QUESTION 2: What are Jim Jackson's (and Bank of America's) 
options with respect to the Carlsbad Highlands property? 
Identify at least three options and state their possible 
advantages and disadvantages. 

The three most obvious options for this property, as 
described in the final section of the (A) case, are: 

1. Land speculation. Sell the property to a developer 
willing to speculate that at some point a change in the 
regulatory environment will create an opportunity to build homes 
on the property. 

Advantages: The bank might get rid of the property quickly. 

Disadvantages: The bank would take a significant loss (as 
high as $6.7 million) and would run the risk of being indirectly 
responsible for further environmental degradation to the 
property. The bank might not find a buyer at any price. 

Note: A variation on this option would be for the bank to hold 
the property for a period of time, betting that the regulatory 
environment would change, lessening environmental restrictions on 
the property. The land could then be sold to a developer at a 
higher market price, In effect, the bank itself could speculate 
with the property. This strategy would be risky, given the high 
degree of uncertainty in the regulatory environment. 

2. Asriculture. Sell the property to a farmer to raise 
tomatoes or another agricultural crop--the property's original 
use. Jackson estimated that the property might be worth $2.1 
million as farmland. 

Advantages: The bank would take a smaller loss ($3.5 to 
$5.8 million, depending on the price) . The City of Carlsbad is 
supportive. The sale could proceed quickly (a willing buyer is 
already at hand). 

Disadvantages: Given the environmental restrictions on the 
property, a farmer willing to buy the land might not obtain the 
necessary permits. Some environmental degradation would result. 

3. Mitiqation. Sell the property, or portions of it, to 
one or more private developers or public agencies with mitigation 
requirements. 

Advantages: The property probably has higher value for 
conservation than for either of the other two possible uses. 
This use would also result in complete preservation of habitat. 

Disadvantages: Potential buyers (e.g., Caltrans) are 
uncertain about whether or not the property will be approved by 
regulators. It would be difficult to sell small portions of the 
land to developers with small mitigation requirements. There is 
no established market for conservation values, making it 
difficult to estimate the value of the property as habitat. 



QUESTPON 3: Evaluate these options with respect to the bankas 
financial goals. 

The bank seeks to avoid or minimize fihancial loss on its 
loan to the Carlsbad Highlands developer, who has defaulted. 

1. Land s~eculation. The appraiser estimated a price for 
such a use at $112,000. This is a low estimate; the price could 
be considerably higher. Jackson could solicit a second 
appraisal, but it is unlikely to be very useful. Jackson has no 
way of assigning a definitive value, short of finding a willing 
buyer; he does not now have such a buyer. 

2. Aariculture, This option is be worth somewhere between 
$1 million (the value of the offer on the table) and $2.1 million 
(Jackson's estimate based on $8,000 per acre), if federal and 
state agencies are willipg to authorize construction of a 
farmer's ranch home and farm buildings. The City is favorable to 
this option, but it is not the government agency that must 
provide the permits. 

3. Mitiation. Jackson does not know the value of the 
property for mitigation, A nearby property, superior in its 
conservation values, sold for about $13,000 an acre. If sold for 
the same price, Carlsbad Highlands would fetch about $3.4 
million. However, since CH has fewer nesting birds, is only 40 
percent coastal sage scrub, and is degraded by dirt biking, its 
value for mitigation could be less. (If the CH property were 
sold at 40 percent of the price of the neighboring property--on 
the assumption that it contained only 40 percent coastal sage 
scrub--the price would be about $1.4 million.) This option also 
entails significant costs in time, as Jackson or other B of A 
managers would have to work with developers to secure regulatory 
approval. 

QUESTION 4s How do these options fare, when evaluated against 
the bankus environmental principles and goals? 

The bank9s goals include protecting natural habitat and 
biological diversity. Developing the property for housing would 
be most destrutive of habitat and would threaten at least one 
nesting pair of ESA-listed gnatcatchers. Farming would be less 
destructive, although it might entail clearing land used by the 
nesting pair. Clearly, selling the property for mitigation is 
most consistent with the bank's stated environmental values. If 
the bank can go further and establish an institutional model or 
precedent that will help establish a market for conservation 
values, it will have made major progress towards its fourth 
environmental goal. 

Teaching Tip: One way to approach the class discussion up to 
this point would be to write the three options along the left 
hand side of the board and then create four headings: 
advantages, disadvantages, cost (range), and environmental 
impacts. These notes can then provide the basis for a full class 
discussion of the following question. 



QUESTION 5: If you were Jackson, which option would you select 
and why? 

Jacksonfs primar> objective is to minimize the bank's loss 
on the loan. His secondary objective is to meet the bank's 
environmental goal of habitat preservation. 

Students will probably conclude, based on data in the case, 
that the best option for Jackson is to attempt to sell the 
property for mitigation. This option is clearly superior with 
respect to the bank's environmental goals. A mitigation sale 
will also probablv generate the smallest loss for the bank. 
However, given the high degree of uncertainty involved in costing 
out all three options, some students may argue either for selling 
to a farmer or to a land speculator. 

QUESTION 6: What actions should Jackson take to implement his 
plan successfully? 

In many respects, this is the hardest question. Most 
students will conclude that Jackson should try to sell the land 
for mitigation. Only the very best students will make the 
conceptual leap that Jim Jackson and other officers of Bank of 
America did in formulating the innovative solution of a 
conservation bank, described in the (B) case. 

The core issue here is: What does Jackson (and the bank) 
need to do to market Carlsbad Highlands successfully and quickly 
as mitigation property? 

One way to approach this question is to ask students to 
review their responses to Question 1, focusing on the key 
objectives of the stakeholders. This review can be used to focus 
attention on the following issues that Jackson's solution must 
address. 

Government prea~~roval: Developers want to buy conservation 
value (for mitigation) and the bank wants to sell conservation 
value (its Carlsbad Highlands property), but neither can complete 
the transaction without the active involvement of the government. 
Since the government created the market for conservation values 
through its regulatory authority, it must be involved in 
sanctioninq market transactions in conservation values. 

In order to implement a successful mitigation sale, Jackson 
will need to seek government preapproval for sale of Carlsbad 
Highlands. This will require negotations with government 
regulators and coordination with the ongoing process of habitat 
conservation planning already underway in San Diego County. 

Manaaement of the property for its conservation value: 
Developers need to buy conservation value (for mitigation), but 
they are uninterested in the actual day-to-day management of 
mitigation property. The bank, similarly, wants to sell 
conservation value, but has no interest or expertise in managing 
a nature conservancy. Environmentalists, for their part, have an 



interest in the establishment and longterm management of nature 
preserves, as well as expertise. Who should manage the property? 
This discussion suggests that a third party, perhaps an 
independent conservation group such as the Nature Conservancy, 
should be called in to provide ongoing, professional management 
of the property to enhance its conservation value. 

Mechanism for purchasinq conservation value without 
purchasinq land: Developers need to buy conservation value, but 
have no interest in actually owning the land, both because of the 
management issue (above) and also because of various transfer 
costs involved. This discussion suggests that the bank should 
establish an institutional mechanism to enable the sale and 
purchase of conservation value (for mitigation) without transfer 
of the land outright. 

Students should be pushed to consider what kind of 
institutional mechanism could address these concerns. A possible 
answer: establish a professionally-managed preserve and sell 
"creditsv or lgsharesnl in the preserve to developers to meet 
mitigation requirements, with regulatory preapproval. This 
solution would meet the needs of diverse stakeholders by creating 
an institutional mechanism, sanctioned resulators, for the 
bank to sell conservation values (mitiaation) developers. --- 

Jim Jackson's initial assessment of the problem posed in the 
(A) case was that the optimal use for the Carlsbad Highlands 
property was as gnatcatcher habitat sold for mitigation. 
However, he recognized that his problem was complicated by the 
fact that no established market for conservation values existed. 
His initial efforts to sell pieces of the property to developers 
seeking mitigation property (e.g., to Caltrans) were thwarted by 
buyer uncertainty over whether or not regulators would approve 
the land for mitigation purposes. At this point, Jackson decided 
to seek preapproval of the land's use as mitigation from the 
appropriate regulatory agencies. 

Jackson described the brainstorm where he realized the need 
for government preapproval of mitigation property: 

"1 kept thinking to myself--try to think outside the 
lines...The process of trying to sell property to Caltrans was 
what really convinced me how screwed up the system was. Caltrans 
was involved in a guessing game. They'd go out and find some 
property for mitigation, and they'd take it to the feds, and the 
government would say, 'no, that's not right, just three bushes 
and two birds, keep looking.' It was like that kid's game, 'I'm 
thinking of a color.' It made me realize that we needed a 
preapproved bank, something that would take the guessing out of 
it. I realized if we could do that, weld really have a product 
to sell, a superior product. Our property would get preferential 
treatment in the marketplace. I wanted to be able to offer the 
best product in the mitigation marketplace. It was basically a 
marketing decision." 



Once he had decided to seek preapproval, Jackson sought 
institutional support from the bank's Department of Environmental 
Policies and Programs in San Francisco. The bank's environmental 
staff brought in a consulting firm, Mike McCollum and Associates, 
that had experience in habitat conservation planning. Over a 
several month period in 1994 and early 1995, McCollum worked with 
state and federal regulators (the U.S. Fish and Wildlife Service, 
California Department of Fish and Game, and the California 
Resources Agency), environmentalists, developers, and bank 
officials to develop a framework for establishing the Carlsbad 
Highlands property as a permanent nature preserve. 

The critical innovation that emerged from this process of 
collaborative negotiation was to designate the Carlsbad Highlands 
property as a nconservation bank," allowing the bank, with 
regulatory preapproval, to sell "creditsn in the property to 
developers requiring mitigation. The conservation bank 
innovation is described in the (B) case. 

Discussion Ouestions - B 

The (B) case may simply be handed out in class to students . 
at the completion of the case discussion, to inform students of 
the outcome of the case. Alternatively, the (B) case may be used 
as the basis for discussion of the following additional 
questions. 

QUESTION 1: The conservation bank implementation agreement was 
negotiated by the bank, regulators, and other stakeholders in a 
process of collaborative negotiation. In what ways did the 
nature of the problem faced by the bank require a collaborative 
solution? 

One of the teaching objectives of the (A) case is to enable 
students to recognize that Jim Jackson's problem could not be 
solved by the bank acting unilaterally. Rather, it could only be 
solved through collaborative negotiations with multiple 
stakeholders. 

In her book Collaboratinq: Findin4 Common Ground 
Multi~artv Problems (1989), Barbara Gray defines collaboration as 
"a process in which those parties with a stake in [a] problem 
actively seek a mutually determined solution11 (p. xviii). 

In her view, problems for which collaboration offers an 
advantage over other kinds of decision making may include those 
where: the problem is ill-defined; several stakeholders have a 
vested interest in the problem and are interdependent; 
stakeholders are not already organized; stakeholders have 
different levels of power or resources; stakeholders have 
different levels of expertise or information; the problem is 
characterized by technical complexity or scientific uncertainty; 
a history of adversarial relationships among the stakeholders; 
unilateral or incremental solutions may be less than 
satisfactory; and existing processes are insufficient or may make 



the problem worse (p. 10). 

Several of these factors appear to have been present in this 
situation. Points students may wish to disquss include: 

Several stakeholders in this case had powerful vested 
interests. Land values were high, so the bank was threatened by 
a very substantial loss on its loan. Ecological values were also 
high, so environmentalists and regulators were very concerned 
about the fate of this parcel of property. 

The stakeholders were highly interdependent. The bank could 
not solve its problem without government preapproval; developers 
could not proceed with development without government permits; 
the government needed the bank or other private landowners to 
sell property for mitigation, and so forth. A unilateral 
solution to the bank's problem was not only Mless than 
satisfactory," but impossible. 

Teachinq m: If students have not yet been exposed to Gray's 
theoretical work on collaborating, they may be asked to develop 
similar theoretical ideas inductively. For example, they may be 
asked: What conclusions can we draw from this case about the 
kind of problems for which a collaborative solution is desirable, 
or necessary? If the instructor follows this strategy, Gray's 
theoretical ideas may be introduced after students have concluded 
their own inductive reasoning exercise, 

QUESTION 2: What benefits diB the conservation bank have %or 
stakeholdess in this case that they could not have achieved 
through knniLateral action? 

Gray argues in her book that the 8tobjective of collaboration 
is to create a richer, more comprehensive appreciation of the 
problem among the stakeholders than any one of them could 
construct alonew (p. 5 )  . 

In this case, the conservation bank solution entailed 
benefits to the stakeholders that none of them could have 
obtained through unilateral action. It offered Bank of America a 
way to recoup at least some of the losses on its loan in a timely 
fashion; environmentalists a mechanism for funding a substantial 
and properly managed nature preserve; and developers a mechanism 
for complying with mitigation requirements without having to find 
appropriate property, secure approval, and buy the land. 
Regulators gained a streamlined permitting process, and society 
gained conservation at a lower overall cost. 

QUESTION 3: What was the role of the bank's environmental 
principles and environmental strategy in determining the outcome 
of this case? 

The bank provided strong institutional support for the 
conservation bank solution, in the form of the its Department of 
Environmental Policies and Programs and its articulated goal to 
conserve natural habitats. In the absence of these 
organizational and institutional supports, Jackson would have 



been more likely to have followed "the path of least resistancef1 
and to have sold the property to a land speculator or a farmer. 

QUESTION 4: Based on the information in the (A) and (B) case, in 
what kinds of situations are conservation banks most likely to 
emerge? 

This is a speculative question, because Carlsbad Highlands 
was the nation's first conservation bank of its type. However, 
the case does permit students to make some inferences about the 
kinds of situations in which conservation banking is likely to be 
most widely used in the future. Several features of this 
situation may have been critical. First, land values in San 
Diego County were very high, so the landowner (here, the bank) 
had a strong incentive to sell the land, and developers had a 
strong incentive to satisfy their mitigation requirements so they 
could develop environmentally sensitive property. Second, 
ecological values also were high, so environmentalists and 
regulators had a strong incentive to conserve the land. Finally, 
the presence of the Natural Communities Conservation Program (the 
NCCP) meant that this particular conservation bank could be 
integrated into an ongoing regional planning process. 

QUESTION 5: .Some observers have argued that regulators ought to 
make more use of market mechanisms as a tool for achieving 
environmental protection. Do you believe that conservation 
banking is an example of a market mechanism? Do you believe that 
this approach will work better or worse than other approaches to 
species protection? 

Conservation banking is an excellent example of the use of 
the market to promote environmental goals. By establishing an 
institutional framework for the purchase and sale of shares of 
conservation value, as described in the (B) case, government 
regulators provided economic incentives for a major landowner 
(the B of A) to set aside land for conservation and for 
developers to provide funding for a conservation effort. Credits 
in the bank are priced by the market, not by regulatory fiat. 
However, it is important to note that the market for credits 
would not exist without the regulatory authority of the 
government, under the Endangered Species Act and related state 
laws, to compel developers to mitigate the development of 
ecologically sensitive property. 

As of October, 1995, the bank had sold conservation bank 
credits worth $1.1 million to Caltrans and almost 35 acres to 
various other parties. Jackson estimated that the bank might net 
$16,000 per acre when all credits had been sold, for a total of 
$4.2 million for the Carlsbad Highlands property. Thus, Jackson 
estimated the final cost to the bank as a loss of about $2.6 
million on the loan and about $150,000 in development costs for 
the conservation bank (as compared with the appraiser's estimated 
loss of $6.7 million). Benefits to the bank included positive 
publicity for its environmental leadership and an institutional 



model that might allow it to become a leader in establishing a 
market for conservation values. Statewide, the California 
Resources Agency's official policy on conservation banks had been 
used as the basis for establishing several other similar 
conservation banks elsewhere in California. 

I 
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Step 3: The Expert 

Ranking & Rationale NOTE: As you give the participants the expert ranking, ask them to 
mark each nurnber next to the appropriate item in the third column' . 
under "Step 3 - Survtval Expert's Ranking" on their worksheets. 

About rile Expert H. Morgan Srri~th is Ihe forrner director of the Arctic, Desert, Tropic Information 
Center, a research and operatlo6s office supporting military and civilian aviation 
Mr. Srnith is a specialist In crosscultural communication, public relations, and 
unconventional operations. He has 37 years of experience, 28 with the U.S. 
government. Fluent in Spanish, he has worked in Central and South America 
with presidents and remote tribal leaders, He is a fellow of the Explorers Club 
and has participated in over 70 expeditions to remote regions. He has authored 
more than 20 articles, manuals, and congressional briefs in support of 
international aviation and has established emergency survival trarning centers in 
six South American nations. Mr. Smith's ranking of the survival items follows. 

7.  Machete 
This is an all-purpose tool. With it you can do everything that is absolutely 
necessary for your survival. You can use it to dig holes and cut vines and 
other plants for water and food. It can be used to cut branches and palms 
for fire, beds, and shelter at night. If you eventually need to build a raft, you 
can use it to cut bamboo, balsa wood and vines into strips and then lace 
them together. 

Although the floor of the rain forest gets lrttle light and vegetation is sparse, 
the machete is cruc~al for moving through the dense foliage by the river. 
Fellow~ng the river is your quickest and most effective nfzf to find civilization 
or be spotted by a rescue crew because this is the only place where there 
IS an openrng in the jungle canopy. 

2. Disposable Cigarette Lighter 
In the rain forest. a fire is not only desirable, but important for survival. The 
lighter is necessary since it is nearly impossible for an amateur to start a fire 
in the dampness without it. Although the daytime temperature is around 
75-85 O, nights in the jungle are surprisingly cool. Fire can aid in food 
preparation and in de-toxing poisonous plants for food and first aid. 
Although hanging vines contain pure water, it is more difficult to extract. 
Having a fire will allow you to purify any water you find by boiling it. 
Cooking also removes the poison in some piants. As a preventative 
measure, anything you consume should first be tested in small quantities to 
avoid serious illness. The fire helps to keep the biting bugs away, which can 
become physically and psychologically unbearable. 

Although its signaling effectiveness is minimal, the smoke from !he fire may 
be spotted in a clearing when you are traveling near the river. 

The psychological comfort that the fire provides is one of the greatest 
assets for the survivors. 
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3. Gift Wrapped Decorative Candle 13" circumference) 
Since fire and traveling are both important, so is the candle. If the group 
decides to stay at the crash site, the candle's importance would be - . 

diminished because once a fire is started, it can be kept going. Since you 
will need to light numerous fires, the lighter may not last long. The candle 
greatly increases fire-producing capabilities and, therefore, survival chances. 
The wrapping paper can also be used to start the first fire. The candle is 
easy to work w ~ t h  and provides a steadier flame for first aid and disinfecting. 

* 

4. Plastic "Space Blanket" (7' x 5 % 7 
This is also a multi-use item which will make survival not only achievable, 
but also more comfortable. The space blanket can be used as a carrying 
pack for water, food, and other items as the group travels during the day. At 
night, the space blanket can be rigged above the campsite to help start and 
protect the fire. Building a fire and keeping it going is critical to your survival. 
The space blanket is large enough to cover the fire and at the same time 
provide temporary shelter to the group as you huddle around it. It helps to 
bring the group together as you dry wood and clothing, or prepare food. 

Since walking out of the jungle is important, your feet become one of your 
most important assets. If your feet remain wet for very long, you can 
develop "imrr~ersion foot," which can lead to "trenchfoot." This condition 
can easily disable someone as the skin of the feet becomes severely 
shriveled and begins to decay. It is important that you air out your feet by 
allowing them to "breathe." The fire and the shelter that the space blanket 
provides will help with this and will dry your shoes as well. 

The reflective side of the space blanket could also serve as a signal on the 
river. 

5. Bottle of Liquid "GI-Type" Insecr Repellant (2 oz.) 
Protection from insects, especially mosquitoes, ticks, and ants, is important 
for physical and psychological survival. These insects can be overwhelming 
in the tropics. This one small bottle of repellant, manufactured for the Army, 
is enough for six people and will last for three or four days when smeared 
over exposed skin. The insect repellant will be extremely important the first 
day since the survivors need to stay calm and rational to make crucial 
decisions. 

6. First Aid Kit 
This has many uses but is not as important as the items which aid in 
traveling and starting fires. The antiseptic in the kit guards against the 
infection of cuts and bites. The gauze can aid in rigging a shelter, but is not 
always necessary for minor cuts in the tropics since they need to breathe. 
The kit is ranked lower than the other items because the small amount of 
healing ointment available will not impact survival chances as much as the 
previous items. As long as wounds are kept clean, they will heal rapidly in 
the tropics. 
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7. 7 Large Green Garbage Bags 
These can serve many of the same uses as the space blanket, but they are 
ranked lower because they are not as effective against rain, are not as 
sturdy, and are useless for signaling because they are green. It would be 
tempting to wear ttiem as ponchos during the day, but thorns and branches 
would soon rip them to shreds and render them worthless. It is best to save 
(tierr\ lor ri~glltl~rne. They will help keep YOU warrn and dry, and protect you 
from insects while you attempt to rest for the next day's journey. 

8. 1 Box of Granola Bars 
The events that occur in the first few hours immediately following the crash 
will have a critical impact on the group's ultimate suwival. The granola bars 
would serve to defer panic and fear of starvation at first. They are also an 
energy source while you make your plan of action for rescue. As with the 
insect repellant, this item is important to help keep the group rational while 
making decisions. Of course, insect repellant is more important because the 
first thing you will notice is the bugs, not your hunger. Also, once you 
become accustomed to the rain forest, you will discover that you will be 
able to relax and find enough food to suwive. 

9. 7 Gallon Thermos (empty) 
This can be used to carry water, food, and other items as you travel. It 
could also be used as a floatation device if crossing a river becomes 
necessary. The most important use for the thermos is to carry purified 
water. Your jungle trek will be difficult. exhausting work; you should have 
water readily available when needed. Water can be boiled each night to fill 
the thermos for morning. 

10. Snake Bite Kit 
Contrary to popular belief, poisonous snakes in the jungle pose little threat 
to humans and are seldorn, ~f ever, seen. (If snakes are seen, however, they 
are easy to capture and can serve as a protein-packed food source.) But the 
kit has some other uses. It contains a suction cup that can serve as an eye 
wash cup to help remove objects from the eye. It also contains a small, very 
sharp knife which will aid in removing irritating thorns and splinters which 
may lead to serious infection. 

7 1. 3 Golf Clubs 
With the rain constantly coming down, the rain forest floor is extremely 
slippery for traveling. The golf clubs could be useful as walking sticks for 
anyone who gets injured or for the less stable survivors. Since the group 
must travel, the odds of someone falling and getting hurt greatly increase. A 
sturdy walking stick will help decrease the chances of this happening. The 
golf clubs can also be used to beat down the thick vegetation as you get 
near the river or to forage for food. 

Additionally, the golf clubs could be used to rig a shelter or a splint in the 
event that someone does get hurt. 



12. .38 Caliber Pistol (loaded) 
The wild animals are more scared of you than you are of them. A pistol is 
not needed lor protection and could do more harm than good in a tense 
survival situation. Bullets can be used to start fires, but it is difficult and , 

dangerous to get to the powder without a pair of pliers. At any Gte. the 
devices you already have are more efficient to start a fire. As a signaling 
tool, the pistol is fairly useless because sound will not travel very far in the 
forest. You could get the attention of local people, but the chances of 
signaling a rescue plane are minimal. Although you could hunt with the 
pistol, meat is hard to find, and one can survive on the vegetation alone. 

The pistol's advantages are counterbalanced by its very dangerous 
disadvantages. The people who inhabit the area, mainly the Choco Indians, 
are friendly and have been known to lead stranded people to safety. Having 
the pistol with you could alarm these people and, with some tribes, could 
mean the difference between life and death. The group must use extreme 
caution and good judgment. The chances of a person becoming irrational 
and dangerous are great in such a stressful situation. Having a dangerous 
weapon around could lead to a greater disaster than you already are facing. 
A wise decision is to give the pistol to one person and the ammunition to 
another. This could prevent accidents and irrational moves but would not 
change the ranking of this item. 

13. Portable Transistor Radio 
The radio will soon be useless in the wetness but could pick up a remote 
station for a short time. It could provide psychological comfort, but little else. 
There is absolutely no way to send signals with it. Once unworkable, it 
could be dismantled, and the internal pieces could be used for fishing 
hooks and lcires 

14. 1 Quart of Rum 
This item could be used for trade with the local people or as an empty 
container for carrying water. However, its potential harm outweighs these 
uses. If anyone drinks it, the alcohol could cause irrationality and is better 
discarded at the crash site than carried along. It is not useful as an 
antiseptic either, since the alcohol is not pure. Also, the chance of it being 
useful in starting a fire is limited because it contains water and other 
ingredients besides the flammable alcohol. 

15. Compass - 
The compass may or may not be accurate in the forest since it is possible 
that it will not maintain magnetic North in this terrain. The mountainous 
terrain contains iron deposits which may interfere with the accuracy of the 
compass. Even if it did work, it would be dangerous and futile to follow it 
since you do not have a map or an accurate perception of where the plane 
crashed. It is irnportant to follow the downward flow of water on the 
ground, not a north, south, east, or west direction. By doing so, you will 
eventually come to a large river, The only use for the compass would be to 
trade with the local indians in hope that they will guide you to a large river 
or to civilization. 



5. Some answers are: 

Results of customer focus groups' requesting 
"environmentally friendly" products 

Publicity of competitors' economic success with 
TQEM 

Legislation requiring pollution prevention 

Inclusion of environmental quality criteria, such 
as those required by the Malcolm Baldridge 
Award, ISO-9000, and Ford Q-1. 
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Your Input is Welcome! 
We are very interested in your feedback on these materials. 
Please take a moment to offer your comments and communicate 
them to us. Also contact us if you wish to receive a documents 
list, order any of our materials, collaborate on or review NPPC 
resources, or be listed in our Directory o f  Pollution Prevention 
in Higher Education. 

We're Going Online! 
The NPPC provides information on its programs and educational 
materials through the Internet's Worldwide Web; our URL is: 
http~lwww.snre.umich.edu (click on 'National Pollution 
Prevention Center"). 

We may also update the NPPC information available through 
gopher: (gopher.snre.umich.edu) and anonymous FTP 
(ftp.snre.umich.edu). Please contact us if you have comments 
about our online resources or suggestions for publicizing our 
educational materials through the Internet. Thank you! 
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NATIONAL P O U M O N  PREVENTION CEhmR FOR HIGHER U)UCAllON 

Purpose 

For the instructor: Teaching Note 
on "Total Quality Management: A 
Methodology for Pollution Prevention" 

This exercise is designed for inclusion in an introduc- 
tory Total Quality Management course. The material 
requires between 50 and 80 minutes of dass time for 
discussion of the articles and case study. The reading 
material should be assigned to students prior to class. 
There are in-class discussion points as well as home- 
work questions. 

While designed for industrial engineering students, the 
material is appropriate for other engineering students 
and business school students (both undergraduate and 
graduate levels). Students should have a familiarity 
with the concepts of customer focus, continuous 
improvement, teamwork, and strong management 
commitment prior to the class. 

Answers 

1. Students should mention some of the following: 

Customer focus calls for reduction of waste. 

Root-cause analysis prevents waste rather than 
controls it. 

"Zero waste" is analogous to "zero defects." 

Deming's principles call for elimination of waste. 

Continuous improvement of process waste also 
identifies quality issues. 

Team approach encourages different perspectives 
on the problem. 

2. Potential answers include: 

Plant workers 

People downstream from plant who 
use the river for drinking water 

Fish downstream from plant 

Birds dependent on fish for food 

Fishermen 

Farmers who use river water for irrigation 

Children playing near dump (land or water) 

Asthmatics downwind from plan 

Homeowners near the plant who want to sell 
their houses 

Nearby residents who are allergic to pollutants 
(air or water) 

3. It doesn't get to the root of the problem. It controls 
existing waste rather than finding ways to prevent i t  
It is reactive to regulation rather than proactive. 
Also, environmental engineers are not f d a r  
enough with the processes to suggest improvements. 

4. The team approach allows more factors of the envi- 
ronmental issue to be considered, because more 
staff are contributing specialized knowledge of the 
various processes that affect those issues. 

National Pollution Prevention Center for Higher Education Unwersrty of Michigan 
Dana Building. 430 East Un~versily, Ann Arbor MI 48109-1 115 
Phone: 313.764.1412 Fax: 313.936.2195 E-mail: nppc@umich.edu 

May be reproduced I TOM Teaching Note 1 
freely for noncommerc~al April 1995 
educational purposes. 
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Management ~nsritute for Envimment and Business 
A program of the World Resources Institure I 

The Management Institute for 
Environment and Business &BB) is 
a Program of the World Resources 
Institute (WRI) that makes business 
people contributors to 
environmental progress. MEB 
he@ universities, graduate schools 
and corporations integrate 
environmental issues into their 
educational programs, and 
provides new thinking about the 
relationship between business and 
the elrvironment. To order this case 
please contact i7X.l Publications at 
1-800-822-0504. For firther 
information or reprint permission, 
write MEB, 1709 New Pork Avenue, 
NW; Washington, DC 20006 or fax 
(202) 73 7- 151 0. 

This case is printed on 100% 
unbleached, recycled paper. 

International Hardware Products, Inc. 
Considering an IS0 14001 
Environmental Management System 

Teaching Note 

The MP case provides an excellent overview of the IS0 14001 
Environmental Management Specification Standard and the issues 
a cornpaw faces in choosing to adopt the standard It also begins 
to address some of the issues in implementing the standard by 
providing the foundation for class exercises and discussion wherein 
the students write an environmental policy statement, iden* 
environmental aspects, and think about possible objectives and 
targets. 

We often use the case over two class periods. During the first 
session, we have the participants come to class with the case read 
and prepared. We then discuss the nature of the IS0 14000 and 
14001 standards, the situation of MP, and the relative advantages 
and disadvantages of adopting the standards (in general and for 
IHP). Then, we discuss the nature of environmental policy 
statements, provide some examples, and have the students write a 
policy statement for MP for the next class. In the second class, we 
have them present their policy statements to the class and discuss 
them as described in the "Student Assignment," which follows. 
Then, we discuss issues related to identifymg environmental 
aspects and formulating objectives and targets in relation to the 
sigmficant aspects. This may also be done as a group exercise 
wherein the groups write objectives and targets. We then conclude 
with a short discussion about the remainder of the requirements for 
the standard including issues such as documentation, and training. 

I This teaching note was prepared by Professors Thomar J. Dean and Gerald E. Frycell of the Universiv of Tennessee 
at KnomXYIIle as rhe basis for class &cussion rather than to illustrate either eflective or ineflective management strategies- 
While the case is based on consulting work with the company, the company's identity has been disguised C o p &  
World Resources Institute O I99 7. 



Student Assignment and/or Discussion Questions 

I .  Summarize the beneJits and costs associated with implementing an IS0 14001 environmental L... : 

management system in general, and more spec~fically, at IHP. m i c h  considerations would be 
most important to I '  corporate executives in deciding whether tofind ISO certi,fication d the 
Tennessee facility? 

Benefits 

Customer Reauirements or Preferences. Lf the IS0 14001 standard is widely adopted, 
certification may become a prerequisite for doing business in this country and abroad. Many 
industrial buyers, especially those in the European Community, are expected to require or prefer 
their suppliers to be certSed to the 14001 standard. IS0 14001 certification may also become a 
necessity in certain markets and industries. For example, IS0 9001 was adapted by the U.S. 
automobile industry as the QS 9000 standards which the large automobile manufacturers then ' 

imposed on their suppliers. Thus, IHP may want to demonstrate compliance with the standard in 
order to meet the present or future preferences or requirements of its customers. IHP corporate 
should make an assessment of the extent to which its domestic and international customers will 
expect certification, as well as the extent to which its competitors are currently pursuing 
certification. IHP could achieve a first mover advantage by being one of the first in the industry 
to pursue certification. However, it is currently unclear whether IHP's customers will require or 
prefer IS0 14001 registration. Indeed, there is not any current indication that its customers care. E,. This is contrary to what is currently occllrring in many other industries. 

O Cost Savings. IHP may wish to save on the costs of compliance with environmental regulations r .., 1" 
by addressing environmental issues in a more cross-functional and integrated manner than it has '. - 

C I 

done previously. Implementing an EMS may substantially reduce the costs of environmental 
management activities at IHP. Companies that have implemented proactive, cross-functionally 
integrated, and culturally supported environmental management systems have claimed h 
substantial savings. For example, 3M believes it has saved over $500 million through its 
Pollution Prevention Pays program. Beyond more effective compliance, the implementation of 
pollution prevention, safe substitutes, waste reduction, and recycling techniques can yield 
substantial savings. An EMS is a tool for systematically addressing such issues and achieving 
associated savings. Finally, an EMS may reduce the probabilities of environmental crises and #... 

violations and the associated risks and liabilities (which can be substantial). Clearly, avoiding 
noncompliance, cleanup costs, and lawsuits are in MP7s best interest. 

Executive Protection. Implementation of an EMS may both reduce the risk of corporate officials 
facing criminal charges for noncompliance and reduce penalties associated with such charges. A 
current trend in regulatory enforcement is to take criminal action against corporate officials 
responsible for their organization's environmental damages. Such charges have resulted in 
prison sentences for corporate officials. Pointing this out would be an effective way for Rick to 
get top management's attention. This may be especially pertinent because MP's corporate 
environmental policy clearly attempts to "pass the buck" of environmental responsibility down to 
the division and facility managers. We enjoy making this point by asking the students if they 
know of the existence of the new executive position in corporations, the "CJO." The point 
usually hits home when we inform them that this refers to the "Chief Jailable Official." 

International Hardware Products, Inc. Teaching Note i - 



An ISO-certifiable EMS may avoid such problems in two ways. First, having a proactive, integrated 
EMS will likely reduce the probabilities of noncompliance and environmental crisis. Second, 
establishment of an EMS shows commitment and good faith effort on the part of management, and 
such efforts are considered in Department of Justice sentencing guidelines. 

Improve Environmental Performance. IHP may wish to use its EMS to improve the 
environmental performance of its operations. Such a system will likely serve to finther focus 
efforts on environmental issues and reduce wastes and discharges to the environment. Improved 
environmental performance can improve the conditions of the local community, the ecology, and 
the reputation of the firm. 

0 Comumv and Industry Leadership. IHP may wish to demonstrate the use of an IS0 1400 1 EMS 
in order to serve as a test and example for other company facilities and industry firms. Given 
that the IS0 14001 standard is in its early stages, IHP could be seen as a leader of facilities 
witbin the company and fjrms in the industry. There may be some si&cant reputational 
benefits associated with such leadership. With corporate environmental responsibility becoming 
more important both domestically and internationally, an EMS will likely become a larger 
competitive factor. Close reading of the case suggests that this is one of Rick Thompson's 
primary motivators. He wants his facility to be seen as cutting edge and in the lead of innovation 
in the company. He m y  also have his eye on money he can make for his facility as an IS0 
14001 consultant to other MP faciIities. 

Costs 

O External Fees. Despite these potential benefits, management is still very concerned with costs 
and time commitments. As a cost-conscious supplier in a competitive industry, it can not easily 
justify the expenditure. There are substantial costs associated with the implementation of an 
ISOcertifiable EMS. Most obvious are the actual costs of certification by a regisbar. Such 
costs for a fum the size of IHP would run ikom $20K-$3 OK. 

U Internal Costs. Costs are involved in developing the formal management systems and procedures 
required by the standards. Employees require substantial training. General administrative costs 
are necessary to maintain the management system. Typically, these costs can be seven to ten 
times the external costs. Since MP has already implemented IS0 9001, some of these costs may 
be reduced Regardless, the costs could easily exceed WOK-$200K. 

2. Discuss the IHP ISO 14001 Gq Amlysis. 

The gap analysis provides a better understanding of the nature of the IS0 14001 standard. Going through the 
Herent requirements provides students with more specific information regarding its content. In addition, the 
gap analysis clearly points out the differences between a compliance orientation and an EMS as envisioned in 
the standard Clearly, IHP appears to be largely in compliance with applicable laws and regulations but is 
well short of having an IS0 EMS. The standard represents a unique perspective that takes the firm out of its 
compliance orientation into the world of management systems focused on environmental performance and 
continuous improvement. This realization is perhaps one of the most crucial points of the case. Firms in 
many segments are achieving substantial savings and making sigdicant environmental performance 
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improvements through such approaches. Moreover, the IS0 standard permits each facilily to determine its 
own objectives and targets. Thus, it can begin addressing those areas in which it sees the greatest return on k 
its efforts, and the facility can be flexible in identdjmg the method it will use to reach its targets. This is a 

p . .. . . 

radical departure from having a regulatory agency (i.e., EPA or a state equivalent) dictate levels of acceptable 
pollution and require the use of specific technologies. As such, the standards represent a clear move in the 
right direction. One way to look at them is as a means of technology transfer wherein adopting firms learn a 
set of techniques and perspectives that move them in a direction many progressive companies have already 
gone. e luu 

3. In terms of management theory and practice how would you &scribe an enviPonmental 
management system as exempliJied in IS0 14001? 

Despite many of the positive aspects of the IS0 14001 standard, it is important to realize that it may not 
reflect the most progressive system for managing environmental issues. It relies on a formal, centralized 
system of written policies and procedures and documentation of activities. This is opposed to current 
management thinking which focuses on concepts such as decentralization, empowerment, vision, and 
organizational culture. Instead, the IS0 standard requires the creation of a substantial bureaucracy for 
ensuring the creation of policy, objectives and targets and the system to achieve them. 

Nonetheless, IS0 14001 is part of a general movement toward broader stakeholder participation in the 
management of the firm. It may be interesting to observe that many of the previous sources of legitimacy for 
granting management a free hand in mming its-businesses has eroded. Because managers of large companies 
may not be the dominant owners, for example, it is hard to base their autonomy on property rights alone. 
Moreover, instances of market failures abound, especially in the area of env i ronmd impacts where 
externalities associated with the social costs of pollution are often not taken into accomt in management 
decision making. Thus, the IS0 9000 and IS0 14000 standards can be considered intelligent responses to the c;:. 
erosion of managerial legitimacy. 

4. Write an environmental policy starement for IHP of Tennessee. 

We treat this aspect of the case as an assignment to the students. They may either write a policy statement in 
class as a group exercise or prepare it for the next class period. In preparation for this assignment, we present 
them with examples of other companies' environmental policy statements, which are often quite extensive. 
Clearly, they should consider MP's parent company's environmental policy, but it is clearly lacking (an 
interesting point in itself; see following discussion) This is also a good time to introduce the students to the 
CERES (Coalition for Environmentally Responsible Economies) principles, and the International Chamber of 
Commerce's Business Charter for Sustainable Development. Finally, the IS0 14001 standard clearly states 
several requirements for the policy statement. The IS0 definition of an environmental policy is as follows: 
"Statement by the organization of its intention and principles in relation to its overall environmental 
performance which provides a framework for action and for the setting of its environmental objectives and 
 target^.'^ 

Discussion of the current IHP corporate environmental policy: Note that the current corporate policy 
focusses largely on compliance and shows little in the way of edghtened thinking toward managing 
environmental issues. It is also rather legalistic and attempts to push ultimate responsibility for compliance 
into the hands of division and facility managers. Indeed, the policy is clearly an attempt to protect upper 
management from potential liability and prosecution. It is useful to note that the person in charge of the 
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corporate environmental committee is the firm's lawyer. Finally, and perhaps most importantly, Rick 
Thompson had to do some research to find MP's corporate environmental policy. Despite the fact that 
responsibility for its implementation had been squarely placed on the facility's shoulders, operational 
managers in the plant were not even aware of the existence of the corporate policy. 

After the students have written their statements, you should process their efforts in class. We like to start by 
having them write them on the board or overhead since they may be rather long. We then discuss them. 
Some of the issues to address include: 

0 the extent to which the policy commits the company to activities to which it may not want to be 
held. In their desire to promote social responsibility, some students will want to commit the 
company to a course of action that might impede its economic goals or reduce its discretion. It is 
useful to point out that such policies are subject to scrutiny by company lawyers and others who 
are careful to avoid overdoing it. This is somewhat of a reality check. You may wish to point 
out that such issues are what prevented many companies fiom adopting the ValdezrCERES 
principles. 

O the extent to which the policy meets the requirements of the IS0 14001 standard. The policy 
requires a written environmental policy that is available to external parties. It aIso requires the 
policy statement to address a commitment to continuous improvement of the environmenta1 
management system, to comply with all relevant laws and regulations, and to the prevention of 
pollution. 

the recommendation that the policy should also be of the nature and in the format of a typical 
policy statement. That is, it should be relatively general and should not set specrfic goals as 
found in objectives. We prefer environmental policy statements that have a short two to three 
sentence statement followed by a set of items that deal with issues such as compliance and 
pollution prevention. The two to three sentence statement can then be published in various 
company reports without the remaining detail of the rest of the policy. 

examples of environmental policy statements, such as those fiom DM, Procter and Gamble, and 
Bristol-Myers Squibb, are given in Appendices A - C. 

5. Identih some of IHP's environmental uspects. 

It is clearly not possible to perform a complete analysis of MP's environmental aspects based on the 
information provided in the case. However, it is instructive to have the class discuss some of the various 
environmentaI aspects of MP's operations. The compliance audit, the itemization of waste streams, and the 
creativity of the students make fertile ground for iden-g major environmental aspects. Still, these lists 
create an activity trap for the students. There is little consideration within any of these lists of life cycle 
impacts. Lde cycle perspectives are cruciaI to helping companies achieve the true purpose of the standards. 
After some time focusing on the lists, pointing out that the students have completely ignored life cycle issues 
may drive the point home regarding the current environmental perspectives of students and practitioners. 

The process of i d e n w g  aspects also raises the question of how finns would actually go about doing this. 
There is a h which has tried to get around the issue by stating that the only "si@cant" environmental 
aspects they wiU consider are those addressed by laws or regulations. While this is in keeping with the letter 
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of the 14001 standard, it is clearly not in keeping with its intent. Fortunately, the company's belief is that it 
will look at aspects more broadly once the EMS is put in place. According to the IS0 14004 document a h 
should identlfy environmental aspects by reviewing each of its activities and processes and cataloguing -. 
environmental aspects associated with each. This is clearly a comprehensive, but time intensive, process. 

1. 

In the discussion, it is important to distinguish between an environmental aspect and environmental impact. 
According to ISO, environmental aspects represent those elements of an organization's activities, products, 
and services that are likely to interact with the environment. An environmental impact is any change to the 
environment, whether adverse or beneficial, wholly or partially resulting from an organization's activities, 
products, or services. We are mostly concerned with aspects, since we wish to consider what could happen, 
not what does happen. 

6. Develop some environmental objectives qnd targets for IHP. 

This may also be completed in class, as a group project, or outside of class. Once you have identified 
environmental aspects, it is a fairly easy task to write associated objectives and targets. This activity may be 
used t~ a severd Fehb: - - 

Distinguish between objectives and targets. , 

IS0 definition of environmental objectives: overall environmental goals, arising from the 
environmental policy and sigdicant impacts, that an organization sets itself to achieve and that 
are quantified wherever practicable. 

IS0 definition of environmental targets: Detailed performance requirement, quantified /., 
wherever practicable, applicable to the organization or parts thereof, that arise from the 

, t,; 
environmental objectives and that need to be set and met in order to achieve those objectives. 

Teach what proper objectives and targets should look like. The SMART acronym (specific, 
measurable, achievable, realistic, and timely) may be useful for discussion of targets. 

0 Discuss what factors would be considered in ranking the various environmental aspects for 
setting objectives and targets. Choosing which aspects to set objectives on should be a function 
of 

1. The severity and probability of environmental impact (sipficance) 
2. Potential cost savings from improve&ent 
3. Priorities evident in the environmental policy 
4. Public perceptions and the impact of improvements on public perceptions 
5. The extent to which the results may be measured 
6. Environmental laws and regulations and expected changes therein. 

0 Recognize that one of the dangers of setting objectives is that you tend to get what you measure 
("What gets measured gets done"), and the outcome may not be what was expected. It is crucial 
to understand the effect of setting objectives that have secondary impacts you did not foresee, 
especidly if rewards are placed on their achievement. It is also important to recognize that many 
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objectives may be in direct conflict with one another. For example, decreasing air emissions may 
have direct impacts on the quantities of hazardous or soIid waste produced. 

7. Why did znduxty lead the w q  in developing these standmds? 

If industry doesn't respond to environmental problems, then regulators will. There are already some 15,000 
pages of regulations in the United States, so it is unlikely that more regulation is the answer. Obviously, this 
is already more than most businesses can cope with. Note that IS0 14001 requires that the policy statement 
specify that a firm will comply with all relevant legislation and auditors will look to see that the firm has a 
methodology in place for staying on top of current regulations. Beyond this, businesses like the flexibility to 
determine which environmental aspects they will address and allow the facility or business unit to decide how 
it will reach specified targets for improvement. In some ways, IS0 14001 is industry's effort to take a more 
proactive role in heading off undesirable regulatory consequences. 

If environmental standards were coming, then industry favored a single standard over a patchwork of 
standards. As BS 7750 (the British Standard) and EMAS (European Union) standards were emerging, 
industry was interested in a single global standard Some of these standards were stricter than that of IS0 
14001. For example, EMAS requires firms to make their aspects pubIicly available. 

8. In what ways do the ISO 9000 and IS0 14000 st&& differ zn infuenczng business 
responsiveness? How would stanabds related to environmental management dzffer porn those 
focusing on quality? 

O One difference is that IS0 9000 focuses on the customer. IS0 14000, in contrast, focuses more broadly 
on multiple stakeholder groups (e.g., environmental organizations, regulators, communities, the 
environment). Indeed, some stakeholder groups may not even be aware of their relationship to a facility 
(e.g., a neighborhood linked by groundwater to the facility). 

0 Quality improvement is much easier to measure and improve than environmental performance. Ind* 
the EPE (environmental performance evaluation) working group within IS0 is having a difficult time 
reaching consensus on this complex issue. CEP's stnuggles with measuring IHP's corporate environmental 
performance clearly indicate how problematic such measurement is. 

C! Quality has few legal constraints aside from those related to product safety. Environmental management 
faces a confusing patchwork of laws from various agencies. 

Achievement of zero defects is at least approachable as a focus. Achieving zero environmental impacts 
is a much more difficult concept to grasp. For one k g ,  it is not currently possible to h o w  the impact of 
various releases into the environment, because scientific knowledge is not complete. 

Audit criteria are much clearer for @ty management systems than environmental' management 
systems. 

Altogether these points should impress on the students that IS0 14000 is substantially different fiom IS0 
9000 and that the issues it addresses are more problematic. 
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9. What is Rick's biggest challenge in implementing IS0 14001? p 4' 

Obtaining top management commitment for this initiative is likely to be Rick's biggest problem. Not only is 
there no clear evidence that corporate is solidly behind the effort, this company is very cost conscious. It is 
not clear that management will see the value in signkg up. for IS0 14001 at this time. 

Epilogue 

As of September 1997, IHP of Tennessee had yet to commit to developing an IS0 14001 EMS. MP was 
concerned with the costs and did not see many immediate concrete benefits. Perhaps most important, Rick 

. Thompson (who was driving the initiative) was transferred to another MP facility. The new manager of 
quality assurance was interested in the standard but less motivated to pursue it. He did, however, attend a 
couple of seminars and workshops on IS0 14001. Essentially, the faciIity was taking a wait and see 
approach. It continued to monitor the ind* as well as corporate's perspective on the standard. Corporate 
was also continuing to monitor acceptance of the standard but was largely occupied with acquisitions; 
corporate, too, was taking a wait-and-see approach. Meanwhile, many firms in the European Union were 
moving rapidly to implement the standard, and the Ministry for International Trade and Industry in Japan was 
asking major manufacturers to pursue cMcation. U.S. industry was also moving, albeit more slowly. 
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APPENDIX A 

EnvironmentaI Policy Statements from IBM 

A commitment to leadership, built upon respect. 

IBM is committed to environmental affairs leadership in all of its business activities. IBM 
has long-standing corporate policies of providing a safe and healthfbl workplace and safe 
products (Policy Letter Number 127), protecting the environment (Number 129), and 
conserving energy and natural resources (Number 13 I), which were initiated in 1 967, 197 1, 
and 1974, respectively. These policies continue to guide our operations, and they are the 
foundation for the following corporate policy objectives: 

- Provide a safe and hea1thfi.d workplace, including avoiding or correcting hazards 
and ensuring that personnel are properly trained and have appropriate safety and 
emergency equipment. 

- Be an environmentally responsible neighbor in the communities where we 
operate, and act promptly and responsibly to correct incidents or conditions that endanger 
health, safety, or the environment; report them to authorities promptly, and inform 
everyone who may be affected by them. 

- Maintain respect for natural resources by practicing conservation and striving to 
recycle materials, purchase recycled materials, and use recyclable packaging and other 
materials. 

- Develop, manufacture, and market products that are safe for their intended use, 
efficient in their use of energy, protective of the environment, and that can be recycled or 
disposed of safely. 

- Use development and manufacturing processes that do not adversely affect the 
environment, including developing and improving operations and technologies to 
minimize waste, prevent air, water, and other pollution, minimize health and safety risks, 
and dispose of waste safely and responsibly. 

- Ensure the responsible use of energy throughout our business, including 
conserving energy, improving energy efficiency, looking for safe energy sources, and 
giving preference to renewable over non-renewable energy sources when feasible. 

- Assist in the development of technological solutions to global environmental 
problems, share appropriate poJlution prevention technology and methods, and participate 
in efforts to improve environmental protection and understanding throughout industry. 

- Meet or exceed all applicable government requirements. Where none exist, set 
and adhere to stringent standards of our own and continually improve these standards in 



light of technological advances and new environmental data. 
(-; 

- Conduct rigorous audits and self-assessments of IBM's compliance with this 'L;- :: 
C 

policy, measure progress of IBM's environmental affairs performance, and report 
periodically to the Board of Directors. 

Every employee and every contractor on DBM premises is expected to follow the company's 
policies and to report any environmental, health, or safety concern. Managers are 
expected to take prompt action. 



Environmental Policy Statements from Procter & Gamble 

Procter & Gamble continually strives to improve the environmental quality of its products, 
packaging, and operations around the world. To cany out this commitment it is Procter 
& Gamble's policy to: 

Ensure our products, packaging, and operations are safe for our employees, 
consumers, and the environment. 

Reduce or prevent the environmental impact of our products and packaging in 
their design, &mufacture, distribution, use, and disposal, whenever possible. 

Meet or exceed the requirements of all environmental laws and regulations. 
\. 

Continually assess our environmental technology and programs, and monitor 
progress toward environmental goals. 

0 Provide our consumers, customers, employees, communities, public interest 
groups, and others with relevant and appropriate factuaI information about the 
environmental quality of P&G products, packaging, and operations. 

E Ensure every employee understands and is responsible and accountable for 
incorporating environmental considerations in daily business activities. 

Have operating policies, programs, and resources in place to implement our 
environmental quality policy. 



Environmental Policy Statements from Bristol-Myers Sqnibb 

Environmental, Health, and Safety Policy 

It is the policy of Bristol-Myers Squibb to protect the health, safety, and quality of life of its 
employees, customers, and the public, and to conduct all of its activities in an 
environmentally sustainable m e r  which takes into consideration the integrity of natural 
systems, i.e., land, water, air, and biodiversity. 

Bristol-Myers Squibb will strive to continuously improve its environmental, health, and 
safety (EHS) performance by mi-g and, where feasible, eliminating negative EHS 
impacts associated with its facilities, activities, and products. Management will ensure that 
every employee understands the importance of and is responsible and accountable for, 
integrating EHS considerations into their daily responsibilities. 

Bristol-Myers Squibb, its divisions, and business functions will consider the EHS concerns 
of stakeholders, and work in an integrated manner to iden*, evaluate, and resolve EHS 
impacts related to the management of resources and their related byproducts, i.e., selection, 
use, and exposure. 

To the extent feasible, Bristol-Myers S q ~ b b  will give preference to suppliers and contractors -. 

whose EHS commitment and practices are consistent with its own, and who have 
y 

demonstrated environmentally responsible products, services, and management. 

Bristol-Myers Squibb, its divisions, and business fixnctions will develop and maintain EHS 
performance measures, conduct regular performance evaluations, and report findings to 
internal and external stakeholders. 

Bristol-Myers Squibb will regularly evaluate the internal and external fhctors driving EHS 
concerns, and make appropriate revisions to this policy and related program. 

Compliance with all relevant government requirements and company policies and guidelines 
will be the minimum acceptable level of performance for the Company's divisions, business 
functions, and employees. 



Module 3 

Day 5 

"The Fun Factory" 



INSTRUCTOR'S MANUAL 

The Fun Factory 
TRAINING IN WASTE REDUCTION USING A MOCK INDUSTRIAL PROCESS 

INTRODUCTION 

The following exercise was first developed by the Minnesota Technical Assistance 
Program and-the Waste Reduction Institute fbr Training and A p p & a i b i ~ - c h ,  Inc. 
(WRITAR) in order to provide training t o ~ d m m i & m i r r h t p p o r t u n i t y  to 
promote p-e regulated community. In the process of testing the 
exercise, MNTAP fbund that this sort of training might have mudwider  application, 
and SO this example is provided today so that others can have access to something that 
has developed into an excellent training tool. (It has since been extensively modified by 
the Tennessee Institute for Management and the Environment to serve a still wider 
audience.) 

The goal of this training exercise is to give participants experience in recoanizing waste ? 
reduction5fiportunities. - T I i i ~ i n X ~ - d ~ c 5 ~ Z i i O n n O T O f i ~  of optiofis whlch might - __-___-- - . 
reduce waste generation, but also some Zn5eXf th2-difficulbes encountered in the 

----------. 
implementa3~aSe .TXeSe~f f rp~ t i e s  arise because of the natural human resistance 
to change, pressures of day-to-day operation of a business, and the difficulties inherent 
in selecting and justifying process modifications. All of these are represented in the 
training exercise. 

But when complete, the exercise should leave participants with a feeling of 
empowerment. Discovery and implementation of waste reduction opportunities relies 
heavily on communication, as well as technical skills. What partidpants discover is that 
even in a completely unfamiliar situation, they can make waste reduction happen by 
listening to the right people and asking good questions. 

This exercise has been used repeatedly by the University of Tennessee Center for 
------- -- -__ _.__. 

Industrial Services Waste Reduction Assistant Propam RV~AP) to asslst mdustries, -- 
reglatory agencies, and those interested in the reduction of industrial wastes. This 
exercise provides real world manufacturing pressures, problems, and conflicts of 
interests. Although it is entitled "Fun Factory" - and it's hard to get too serious about 
Play-Doh - these are serious issues and concerns for every manufacturer. 

Disclaimer: Although some colors are described as being hazardous materials and 
wastes, the props are in no way, shape, or form hazardous. This is a "mock" 
industrial process demonstration for training purposes. 



REQUIRED MATERIALS 

Tables large enough for the sheds, the machinery, and all employees to assemble 

Cans of yellow Play-Doh 

Cans of blue Play-Doh 

Cans of any third color of Play-Doh 

Fun Factory Machines (these instructions assume older models), with dies and 
knives 

Waste Storage Shed (sheet of paper divided into sections - see back page) 

(The quantity of materials needed may be determined by placing 3 to 5 participants at 
each Fun Factory set up, plus several DOD representatives.) 

Your division, part of a giant defense contracting corporations, lost its only significant 
contract 14 months ago in a surprise policy reversal by Congress. Since then the 
division has been downsizing while it desperately seeks a new contract. Specifically, 
your division, and every other firm in your former industry, is competing in the proof 
of concept /proof of capability phase of what promises to be a major new DOD contract. 
As part of its new sole souring strategy, DOD plans to award the entire contract to the 
supplier who wins the competition. Syccess will b&sed-on-speed of production 
ramp up, delivery .. .. times . for-new products, quality of products, ;ejection rates, ability to 
quickly-respond to rush orders, scrap, environmental compliance, and levels of 
hazardous .- - waste materials generated. - .-. . . 

@ VP of Marketing - In charge of finding new contracts. Career suffered a direct hit  hehen hen 
I T  was surprised by Congress reversing policy and cutting former contract. Figures 
promotion to corporate level rides on getting this new contract. Firm believer in TQh.1, 
QFDj and BRIBES. 

Plant Engineer - In Charge of handling the drums, preparing the Play-Doh material for @ use in the machine, worker complaints, and company Christmas party. Developing 
ulcers is hobby. 

Storage Shed Manager - Inventory control over wastes - proper labeling, proper 
storage, and reports quantity of wastes to Plant Engineer (reports are generally 3-4 
months behind production). Feels company could save money by sending waste to 
brother-in-law's farm. 



Line Operator - Extrudes the products as ordered, cleans up the machinery. Minimum 
@ wage (plus 80.10 per hour premium due to seniority), glad to have the job. Believes 

Elvis is still alive. 

Regulatory Compliance Coordinator - Monitors the entire operation for environmental 
3 saiety, and solid waste compliance. BS Chemistry, MS Environmental Engineering, CSP 

(Certified Safety Professional), CHWT (Certified Hazardous Waste Trainer), JCO 
(Jailable Corporate Officer). 

DOD POSlTIOXS 

DOD EHkS Compliance Inspector - Monitors manufacturers for violation of 
environmental, safety, and health violations. Mysteriously dismissed from EPA after 
(what the Inspector thought) was a briliiant career in environmental compliance 

@ enforcement. Would like to get a high paying job in industry as an RCC. BS in Political 
Science. Has complete access to all production facilities. Has the right to reclassify any 
improperly produced goods from non-hazardous to hazardous classification. Faces 
serious jail time if press discovers noncompliant behavior before inspector does. 
Believes DODIXO is on the supplier's payroll. 

DOD Vendor Relations Officer - former purchasing agent who received promotion to 
DODVRO (without pay raise). Would like to run things by the book, but has trouble 

@ with big words. Marine, RM?) (retired rvithout distinction). Very particular about 
product dimensions, smooth aerodynamic surfaces on all products, and supplier's 
ability to deliver all products fast - especially rush orders. Thinks DODEHkSCI is an 
anal retentive twit infatuated with the idse preasion of environmental regs. 

1. QUALITY is everyone's responsibility. Objections by anyone to the appearance, 
performance, or condition of any product makes the part a "REJECT". 

2. SAFETY is vital to the economic feasibility of staying in business. Unsafe acts 
d l  result in corrective counseling. Repeated unsafe acts may result in discharge. 

1- This is a military specifications job; while the material is in the hands of the Plant 
Engineer, it ma\? be kneaded, rolled, and worked. Once it is placed in the machine, it 
becomes either product or waste - there is no recycling or reuse of material. 

2. Yellow Play-Doh is non-hazardous. Blue Play-Doh is very hazardous and the 
third color of dough is mildly hazardous. Any mixing of colors, no matter how trivial, 
results in hazardous waste. (DODEHkSCIs are real sticklers on this.) 



3. JTT production must follow the sequence of customer orders. 

1. Set up materials to each facility, have employees decide on which position they 
will assume. (Allocate role responsibilities if you run short of players.) 

2. Once the Customer orders are received and understood, begin production. 

3. Waste will be accumulated in the Storage Shed. Separate waste by color and type 
of waste. Waste will be either Quality Control Waste, Process Waste, or Clean up 
M7aste. Quality Control Waste is defied as any product rejected by an employee from 
either your division or DOD. Process Waste is waste generated in the start up or end- 
of-run material. Each time production is completed, any material left in the machine 
will be pushed through and declared Process Waste. Clean up Waste is any material 
removed from the machine during the preparation for a color change. 

4. Remember, you are in competition with the other companies for selection as sole 
source supplier. 

i 5.  Once you have completed production of all parts, form a Quality Circle to 
discuss your wastes and the improvements you made, or could make during future 
production runs. 

CUSTOMER ORDERS (Write on board or show overhead) 

First: order 3 Yellow Stars, made the width of a play-Doh can lid 
Second: order 3 Stars, a third color, made the width of a Play-Doh can lid 
Third: order 6 Blue Ropes, made 3 at a time, the length of a Play-Doh can w/o lid 

INSTRUCTOR'S TRICKS 

1. Before distributing the Play-Doh cans, place a piece of tape on the bottom of the 
yellow cans with an expiration date in the past). The tape should not be noticeable to 
the employees. After the exercise is over this will become important. 

3 -. After the facilities have all begun production, give the DODVROs sealed 
envelopes with the rush order, one for each factory. Once a factory has completed the 
first set of 3 ropes, they are to reveal this EMERGENCY SPECIAL ORDER for 3 more 
stars of the third color. The employees cannot continue with the second set of ropes; 
they must clean up and begin immediate production of the new order. Timing and 
secrecy of this surprise special order is crucial. Put the rush order in a sealed envelope 
marked "TOP SECRET. Open and reveal only after plant has produced its first 
acceptable run of ropes. (Reveal contents before second set of ropes is begun.)" Inside 
the envelope, place the following: 



Dear Supplier, 

Heightening tensions worldwide demand three additional stars made 
from your third color. For the sake of world peace, we feel it is imperative 
that these stars be deployed ASAP. While this may be disruptive to your 
organization, it provides an excellent opportunity for you to demonstrate 
your quick response capability, a key criteria in our selection of our future 
sole source supplier. We appreciate your willingness to cooperate with us 
on this important matter. 

Yours truly, 

Your Friends in the Pentagon's Purchasing Department 

POINTS TO COVER IN DEBRIEFING 

1. Difference in amounts of Quality Control Waste between the colors. 
Usually gets smaller - Why? Reasons include: experience/learning curve, 
better procedures, "practice makes perfect." Also: Cutting equipment can be 
improved. Pocket knife is a good replacement, or paper is even better. 
Demonstrates the advantages of process improvement. 

3. What happens to the blue process waste? 
Special Order usually causes higher wastes: shows need for communication, 
inventory control, need for special process (premiums) on special orders, 
especially since it generated large amount of very hazardous waste to process 
a mildly hazardous product. 

7 
3. Was the s~z-itch over good for your firm's profits? 

Not unless special orders carried higher price. How high is high enough to be 
profitable? Depends upon full cost. A classic application of ABC. 

4. One solution requires adjustment in price (see pl3). Another option is 
adjustment in plant and process. Compare your cleanup waste piles. Cleanup waste is 
usually the same for all three colors. Can be lessened by: process equipment dedicated 
to each specific color, better scheduling that would allow longer runs, better machine 
design for ease of cleaning. Need to involve process R&D. 

- 
3- How would we justify this new investment? Requires capital budgeting to 
include waste stream numbers. 

6 .  Have the DODEH&SCIs examine the bottom of the yellow Flay-Doh cans for 
additional information. Look at the expired cans! First in First out? Inventory control 
for shelf-life materials is essential. All yellow products are now Quality Control Waste! 



What sort of relationship do you want between customer and supplier? What kind of 
relationship do you want between regulator and regulated? 

7. Did you notice that third color (Super Dough) produced shapes with smoother 
surfaces? This was critical in producing smooth ropes where regular Play-Doh ~ ~ a s  in 
use. Could we educate the customer to accept ropes in third color, thereby increasing 
quality u\.hile decreasing throughput time and waste? However, this makes dedicated 
lines really important to avoid all the dean up waste that comes from Super Dough. 
Need to involve customers in making tradeoff between customer satisfaction and 
environmental impact. 

8. What were the sources and impact of variation in this process? Shapes, types of 
dough, ~lolurne of orders, ram pressure, customer representatives (Purchasing versus 
compliance officers)? 

- - - - - - - - - 9. Open the floor for input from the Quality Circles of other reduction options. 



Make 3 Yellow Stars 
(Non hazardous width of lid) 

Make 3 I-Beams - Third Color 
(Somewhat hazardous, 

width = diameter of Play-Doh lid) 

Make 6 Blue Ropes 
(Make 3 at a time) 

(Very Hazardous, Length of 

Play-Doh can without Iid) 



Separate Wastes by Color 

and Type: 

1. Quality Control Waste 

2. Process Waste 

3. Clean Up Waste 



Q.C. Waste Process Waste Clean-up 
Waste 

I 
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I 
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