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CHAPTER PROLOGUE

Like many other environmentally concerned Ameri-
cans, I (Paul Stern) want to minimize my personal
contribution to environmental degradation. I know
that one of the most effective things I can do to reduce
air pollution and the threat of global warming is to
avoid using a car, especially for traveling alone. I
could do a lot by not driving to and from work. But my
choices are limited.

The place I live, just outside Washington, D.C., is
about 13 miles from where I work in the city—much
00 far to walk. Commuting by bicycle would be
possible but still time-consuming—and also danger-
ous. There are no bicycle paths on my way to work,
and lots of rush-hour traffic—fast-moving in some
areas, and tightly packed with frustrated drivers in
others. I do not want to risk life and limb. What’s
More, if I biked, the extra time in traffic and the
€xertion would leave me breathing far more than my
share of auto exhaust, while the auto commuters, who

are not doing their part for the environment, breathe
more easily. This would not only endanger my health
(I suffer from asthma, and would be one of the first
encouraged not to exercise on Washington’s hot, pol-
luted summer days), but it also would make me re-
sentful and angry toward those who are harming both
the environment and me while enjoying the comfort
of an air-conditioned ride. So I don’t bike.

Joining a carpool or vanpool might be possible, but
then again, it might be very inconvenient. Although
there may be people living near me who work near
where 1 work, I don’t know them. There is no easy
way to identify them, because neither my neighbor-
hood nor my employer keeps the sort of records I
could check to find them. And if I did find them, 1
might have to change my work hours to join a pool,
and I would probably still have to drive a car to the
place the pool leaves from. So I don’t even try to find
out whether I should carpool.
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I could move closer to work. But housing near my
office costs at least two or three times what it does
where 1 live now. There is lower-cost housing in
Washington, but it is in areas nationally famous for
their high crime rates, and I would not be safe travel-
ing there by foot or bicycle, especially after dark.
Besides, my wife and I like the rural feel of the area
immediately around our home. So I don’t move.

I could look for another job where commuting
wouldn’t be so difficult. Although I often wish this
solution would work out, it hasn’t so far. The chal-
lenges and enjoyments of my work are a strong tie to
it, so I would need a stronger inducement than just
making a personal contribution to environmental qua-
lity to get me to give up my job. Besides, I tell myself
that by working on environmental policy issues in
Washington, I am doing good for the environment to
compensate for the harm I do by transporting myself.

It would be possible, although slow and inconve-
nient, for me to take public transportation. 1 would
walk five minutes to the nearest bus stop to catch a
bus that runs every thirty minutes in rush hour and
takes thirty minutes on a circuitous route to get to the
Washington Metro, three miles away. The Metro
trains run often and stop within 1-1/2 miles of my
office, where I can catch a city bus or my employer’s
interoffice shuttle van. The 13-mile trip would take
between 1-1/2 and 2 hours each way, depending on
whether I made the bus connections.

What do I do? I compromise by driving a car to a
parking lot at the nearest Metro stop, and catching the
Metro and then the bus or van. Instead of driving 13
miles each way, 1 drive only 3 miles each way. The
trip takes about sixty-five minutes in each direction—
more time than [ would like, but much less than it
would take if I gave up the car. Compared to driving
all the way, I save 20 miles of car travel a day, or 100
miles a week, and reduce my contribution to air pollu-
tion and global warming accordingly.

In honesty, though, that is not why I don’t drive all
the way to work. The main reason isn’t the environ-
ment but the traffic. I have found, on occasions when I
need to take a car into the city, that the traffic is slow
and frustrating. The trip usually takes fifty to sixty

minutes, which doesn’t save much time over my
present route, and fighting the traffic would put me in
a foul mood when I got to work or got home. In
addition, I enjoy the 25-minute Metro ride, on which I
can usually read, write, or think without interruption
or frustration. In fact, 1 wrote most of this account
while riding on the Metro. I take my present route to
work because it is the best of the alternatives for me. It
is better for the environment than driving all the way
to work, but that is just a bonus. My proenvironmental
attitudes are not the main cause of my proenviron-
mental behavior. If I could drive to work in twenty-
five minutes, as I once did when I commuted 13 miles
to work in the small city of Elmira, New York, most
likely I would do it in preference to a two-hour trip on
public transport or my present sixty-five-minute
route.

What is the significance of this story for saving the
environment? It illustrates the many factors other than
saving the environment that determine people’s trans-
portation choices and the importance of external bar-
riers to proenvironmental action. For me, and I think
the great majority of other American workers, the
environment is not the deciding factor in how we
travel to work. Time and inconvenience are major
barriers: Few people would sacrifice over an hour a
day from time with their families to spend it on a more
environmentally benign but slower trip to work. Un-
availability of alternatives is an important barrier for
many people. When I worked in Elmira in the 1970s,
for example, there was no public transit alternative
there. This is effectively the case for most Americans,
because they either live or work in places that are far
from public transport. Cost is a major barrier. I can
afford a car to get to the Metro, but many of my
neighbors cannot, and find themselves being even
more proenvironmental than I am—Dbut not by choice.
They ride the bus when they would rather drive.

The same considerations of time, convenience,
available alternatives, and cost dominate most choices
about travel—for shopping, visiting friends and
family, and taking vacations. Even among the envi-
ronmentally concerned, I suspect that it is the configu-
ration of barriers like these that determines how far




people travel to shop and whether they visit relatives
on holidays or stay home and use the mail or phone to
stay in contact.

The point is that people make transportation
choices mainly as a function of their immediate, per-
sonal consequences, because these are often more
important to us when it comes down to action than our
commitment to the environment. It would be a mis-
take to conclude that someone with proenvironmental
attitudes is being hypocritical by driving to work in
the face of all the barriers to other modes of transpor-
tation, and given that so few others are giving up their
cars. The cause of behavior that damages the environ-
ment is not necessarily a lack of the right attitudes. If [
could join an organized natiopal or even citywide
effort to reduce car travel, for example, as part of a
campaign for cleaner air, [ might well change my
behavior and give up my car ride. For one thing, the
organized effort would make behavior change easier.
Someone might make a centralized effort to set up car
pools, for example. The antidriving movement would
offer social support, the good feeling of being part of a
group working for a better earth, and something to
talk about with people on the bus or in the carpool. It
would lower the barriers to behavior change. But as it
is, my attitudes are outweighed by the society’s incen-
tives. If 1 acted on my own to help the environment,
any contribution would be vanishingly small. And if 1
chose to help in certain ways, such as by riding a bike,
1 might come to see myself as either a masochist or a
fool. I would have to breathe an increased volume of
polluted air and thus threaten my health. { would also
resent the comfortable drivers who leave me in their
exhaust while they benefit from my contribution to
lighter traffic and continue to harm the environment.
Who but a masochist or a fool, I might ask myself,
would go out in summer heat, exercising in danger-
ously poliuted air, while everyone else is driving in
comfort and staying within health guidelines?

In Garrett Hardin’s classic analysis of the tragedy
of the commons, he encompasses all of this in a
simple theory of why people destroy environmental
fesources: It pays. His theory does not imply that
People are crass or amoral. Rather, the tragedy lies in
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human nature—we have no choice. According to
Hardin, whenever human beings have free access to a
valuable but depletable resource, we are in a situation
that ensures that by acting to promote our own well-
being and the well-being of our families, we inevita-
bly destroy the resource base.

As we explained in Chapter 2, Hardin shows how a
resource user on a commons—we used the example of
the crab fisher—is better off by taking more of the
resource so long as the additional effort, with costs
taken into account, brings in more food or money than
not making the effort. Anyone who, out of religious
belief or proenvironmental attitudes, refrains from
taking more crabs does nothing to help the situation
because someone else will catch them. In fact, the
result may well be to punish the conserver because the
increased supply will drive down the price of the
conserver’s catch. I am in just this kind of situation
when 1 decide whether to drive to work. If everyone
else is polluting the air, I get punished for riding a
bike.

According to Hardin, the tragic flaw in the tragedy
of the commons is people’s desire to better them-
selves as individuals. That characteristic, combined
with a free but finite resource and unlimited access to
it, is a potent barrier to conservation and results in
destruction of the environment. What solution is pos-
sible? It is impossible to make a finite resource infi-
nite. Adopting environmentalist religions or changing
attitudes is unlikely to work because those who do not
change their morals or attitudes can get rich off other
people’s restraint, while they destroy the resource.
According to Hardin, there are only two solutions.
One is to restrict access; the other is to make the
resource costly. What these approaches have in com-
mon is that they change the individuals’ incentives—
that is, the positive and negative conditions
surrounding their behavior—so that it pays them to
get as much as they can out of a limited amount of the
resource rather than to harvest as much as possible.
This chapter concerns the theory and practice of
changing the external conditions. We call these incen-
tives although they can be both positive and negative;
that is, they include what are sometimes called disin-
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centives as well. Changing incentives is Hardin’s rec-
ommended approach to environmental problems. We
emphasize, however, that some of the premises of
Hardin’s argument—particularly that human behavior
is by nature egoistic—are highly controversial. We
return to the question of egoism and altruism in hu-
man nature in Chapter 8.

THE THEORY OF INCENTIVES FOR
ENVIRONMENTAL PROTECTION

There are innumerable ways to end common access or
make a resource costly. A crabbing area can be di-
vided and fishers given rights to identified areas; gov-
ernment can charge fishing fees, sell licenses, ration
access, or rent or auction fishing rights; and so on. All
these approaches, Hardin argues, require an authority
strong enough to keep individuals in line. Because of
the need for an authority, Hardin calls the general
strategy coercion. He proposes, with a nod to democ-
racy, that it be “mutual coercion, mutually agreed
upon.” The implied threat of physical force will not
need to be carried out if individuals abide by the rules,
but in Hardin’s view there must be some authority that
has the right to use force, if necessary, to protect the
commons. (As we show in Chapter 6, the argument
that coercion is necessary has also been called seri-
ously into question.)

Hardin’s solution is familiar from political theory,
as noted in Chapter 2. It is the solution political phi-
losopher Thomas Hobbes offered in the seventeenth
century to the eternal problem of government: How to
protect the common good from the acts of bad indi-
viduals. People allow kings and democratic govern-
ments the right to use force to protect them from
criminals, invading armies, and other threats to the
common good. Hardin argues that environmental de-
struction is such a threat, and the same solution should
be applied.

Hardin’s solution also has a psychological basis in
B. F. Skinner’s theory of operant behavior. Skinner
argued that except for a small number of biologically
predetermined (“unconditioned”) and classically con-
ditioned (or Pavlovian) reflexes, behavior is learned
by a process in which people (and other animals)

repeat behaviors as a function of their consequences.
Whatever is rewarding to an individual is repeated
until it is no longer rewarding or until the individual
finds a more rewarding behavior. Skinner and his
followers demonstrated in hundreds of carefully con-
trolled experiments that animals repeat behavior that
is rewarded, stop repeating it when the reward is
removed, stop doing things that are punished, and so
forth. Careful analysis of the ways behavior responds
to its consequences has proved to be a powerful model
for predicting animal—and human—behavior.

Let us see how it explains tragedies of the com-
mons, and what solutions it suggests. For a crabber,
harvesting an additional crab is rewarding (that is, it
has a positive immediate consequence) so long as it
increases the total value of the individual’s catch. But
there is also a long-term negative consequence:
Enough of this rewarding behavior harms the environ-
ment so much that it depletes the crab population,
with the result that it takes more and more work to
earn the same amount and with the eventual result that
there are no more crabs. Early in this process, catch-
ing more crabs still benefits the fisher, although at the
expense of others. Some continue to catch crabs out of
greed, and the others do the same out of self-protec-
tion. They are aware that if the greedy catch more
crabs, prices will fall and their incomes will suffer. If
uncontrolled, the process goes on inexorably until
catching another crab is so difficult that it is not worth
the extra time or money of operating the boat. Only
when conditions get that bad—at a time when over-
fishing may have already ruined the crab grounds—
does a self-interested crabber stop fishing.

In Skinnerian terms, there are two reasons for trag-
edies of the commons. One is that the rewards for
using the environment’s resources go to the individual
who uses them, but most of the costs are paid by
others. The tragedy occurs, according to Skinner, be-
cause behavior changes only as a result of conse-
quences to oneself. People do not stop doing things
that reward them just because those things also harm
others. They stop only when the behavior stops ben-
efiting themselves. With open access to a common-
pool resource, it follows that they overuse the
environment. The other reason for the tragedy is that



the rewards are much closer in time to the behavior
than the costs are. Skinner’s experiments show that
the effect of a consequence on behavior drops off
rapidly as the consequence is removed in time from
the behavior. Immediate consequences shape behav-
ior much more effectively than delayed ones. A con-
sequence that is delayed by years or decades, such as
depleting a crab fishery, is likely to have almost no
effect on behavior. The tragedy of the commons is
what John Platt (1973) called a social trap: Free ac-
cess entices fishers to keep taking crabs, but they do
not see—until they have gone too far into the trap—
the larger punishment that is the ultimate result of
their behavior.

This analysis implies a strategy for solution. If the
shared, long-term costs of resource use could some-
how be charged to the individuals responsible and
brought closer in time to the behavior, people would
not do things that harm the environment. To put it
positively, if the rewards for environmentally appro-
priate behavior accrued to the environmentally re-
sponsible individual immediately, instead of
requiring an initial sacrifice followed by a long wait-
ing period, and instead of being shared with people
who may not have done anything to help, people
would take care of the environment by taking care of
themselves. (A dominant theory in economics offers
much the same analysis, although it uses different
language. The economic version is summarized in
Box 5-1.)

Consider, for example, an impoverished country
where small farmers raise large families that overtax
the ability of the land to provide food and firewood for
cooking. In countries such as India, Nepal, and Mada-
gascar, this pattern, driven by rapid population
growth, is one of the causes of deforestation. Skinner
would presume that the families are large because
children are rewarding to parents. As discussed in
Chapter 2, children provide more hands to work in the
fields, and they are valued because they will care for
their parents in sickness or old age. Families are even
larger where the local peasants experience a high rate
of infant and child mortality, because this prospect
gives parents a reason to “invest” in extra children,
just in case. The result, sooner or later, is that people
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produce a greater population than the country can
support. Although people do not want to impoverish
the country, their only alternative is to put their own
well-being at risk.

How would Skinner recommend that such a coun-
try change the incentive structure and lower its birth
rate? There are many possibilities, involving both
positive and aversive consequences. It might legally
limit childbearing, applying financial and other penal-
ties against violators. This approach has been a cor-
nerstone of Chinese population policy in recent years.
It might provide benefits to families so long as they
have two or fewer children. It might create social
security programs to care for people in sickness or old
age, so that they no longer need large families for that
purpose. It might invest in rural education and eco-
nomic development programs so that people have an
alternative to living off the land. This policy makes
children less of an economic asset because they have
to be supported while in school, but it gives each child
a better chance to earn enough in adulthood to support
aging parents. Government might aim education pro-
grams at women, so that families are better off if
mothers work than if they have additional children, as
we discuss in Chapter 12. Creativity can suggest al-
most endless possibilities. Among them, behavior
theory prefers rewards to punishments on the grounds
that they are more effective. A reward increases the
frequency of a specific behavior, while it is highly
unpredictable what behavior will result from punish-
ment. People who are punished for having children
may instead engage in all sorts of other behavior—
including evading or changing the policy that threat-
ens to punish them. When India tried to control
population growth with a coercive sterilization policy
in 1975 (one province, for example, ordered teachers
to be sterilized or lose a month’s salary), one demog-
rapher remarked that the policy was more likely to
bring down the government than the birth rate. And
indeed, the government was defeated and the policy
reversed (Visaria and Visaria, 1981).

In this chapter, we look at changing incentives as a
strategy for promoting proenvironmental behavior.
We show that for any kind of proenvironmental be-
havior there are many barriers that can be lowered and
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Box 5-1

The Economic Theory of Externalities

An economic analysis of the causes of environmental
problems begins with an account of how markets
work. In market transactions, buyers are willing to pay
only for the value they expect to receive; the price of a
good or service therefore depends on the values indi-
vidual buyers place on it. If a transaction has effects
beyond the buyer and the seller, those effects—
known as externalities—are not reflected in the price.
Externalities can be positive or negative. A home-
owner who buys flowering shrubs beautifies the neigh-
borhood; the neighbors benefit even though they do
not pay. Environmental problems, however, involve
negative externalities. Someone who drives a car pol-
iutes the air but pays no more for pollution control than
someone who rides a bus or bicycle. Someone who
buys groceries in nondegradable packaging causes
solid-waste problems but pays nothing extra for mu-
nicipal waste services.

Markets have difficulty solving environmental prob-
lems because the environment is a public good. Be-
cause no individual can own the clean air, no one can
charge polluters for using it. The same is true for clean
water, beautiful views, endangered species, the
ozone layer, and so on. Moreover, it is unrealistic to
ask people to make voluntary contributions to pre-
serve the environment because of the “free rider prob-
lem”: any individual is better off by letting other people
make the contributions because no one can keep a
noncontributor from enjoying the benefits of a public
good.

Economists offer a number of solutions to environ-
mental problems, all of which are based on the prin-
ciple of “internalizing” the externalities. The idea is
that if people who benefit from environmentally dam-
aging goods and services can be made to pay in-
dividually for the environmental damage they are
indirectly causing, they will have an incentive to main-
tain environmental quality.

One way of internalizing externalities is to establish
property rights. This approach can work with grazing
lands—a commons can be divided into family plots,
giving each family an incentive not to overgraze. In the
arid western United States, the national government
grants water rights to ranchers, farmers, and munici-
palities and leaves them to manage their own allot-
ments. This approach is not practical for some

problems, such as managing ocean fisheries or pre-
venting air or water pollution.

Another approach is for government to auction
rights to use the environment up to a limit that is
considered safe. For example, it could auction hunting
licences for threatened species or licences to release
waste materials into a river. In either case, a public
decision would have to be made about how much
hunting or waste the environment could stand, and
enforcement would be required to prevent unlicensed
or excessive use. The purpose of using an auction
rather than, say, a lottery, is to guarantee that the
resources being allocated are put to their most highly
valued use.

A third approach is for government to charge
people and organizations for the use of resources in
excess of what a supplier would charge, so as to
include the value of the negative externalities in the
price. An example is the idea of a carbon tax on the
use of coal, oil, and natural gas to discourage their
use, encourage the use of substitutes, and thus help
solve the problem of greenhouse warming, which is
caused in large part by the burning of those fuels. The
theory is that if the social costs of greenhouse warm-
ing—for example, to future generations that will live
with its effects—were estimated and added to the
price of fuel, people and businesses would use fuel
more sparingly. If the price is set right, people would
decrease use enough that the taxes collected would
compensate future generations for the burdens they
may face but not so much that the present generation
is unfairly penalized.

It may occur to you that the economists’ solutions
are often hard to implement. You can’t make some
parts of the environment private (the climate system,
for example), proposals for auctions and taxes often
meet strong political opposition, and finding the right
price for damages to future generations may be a task
beyond the ability of any economist. We agree that it is
much easier to state the principle of internalizing the
externalities than it is to make it practical. Neverthe-
less, the principle provides a very useful way of think-
ing about environmental problems. And as the chapter
shows, incentive systems that work are those that put
the principle into practice.




many ways to lower them (and for environmentally
dangerous behaviors, many barriers that can be
raised). We consider in some depth three examples of
behavior changes that could significantly benefit the
environment: increasing the use of carpools and mass
transit, recycling and waste reduction, and reducing
energy use in homes. We show that incentives can be
effective in encouraging these behaviors, but that they
are not effective automatically. Not all incentives that
seem appropriate can be implemented, and not all of
those are effective. Incentives can also have unex-
pected side effects, both positive and negative, and
effectiveness sometimes depends critically on what is
being done simultaneously with other strategies, par-
ticularly information.

INCENTIVES FOR RIDE SHARING
AND MASS TRANSIT USE

We look first at the problem raised at the start of the
chapter—reducing use of the automobile. To use in-
centives to this end, it is necessary to understand the
incentives that lead people to use automobiles. We
have already seen the incentive structure for Paul
Stern’s trip to work; Peter Everett and Barry Watson
(1987) have offered a more comprehensive list of the
rewarding and punishing aspects of driving and of
using mass transit for a typical American (see Table
5-1). Everett is a psychologist who has devoted his
career to applying behavioral insights to transporta-
tion planning and management.

It is clear from the table why most people prefer
driving to mass transit: The benefits outweigh the
disadvantages. The same would be true if we com-
pared driving with ride sharing (using carpools or
vanpools), although some of the items in a table of
incentives would change. The imbalance of incentives
explains behavior and also offers many ideas for
changing it. In principle, one could weaken any of the
rewards for driving or strengthen the punishments,
strengthen any of the rewards for using transit or
weaken any of the punishments. One could also in-
vent new rewards for using transit or punishments for
driving. Let us look at some examples of incentive
approaches that have been tried in practice.
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Everett and his colleagues have experimented with
rewarding patrons of city buses with a token for each
trip, exchangeable for discounts in participating city
stores. In a pilot experiment in a university bus sys-
tem, the reward increased bus ridership by 27 percent
(Deslauriers and Everett, 1977). The system was later
adapted for use in municipal bus systems in Spokane
and Seattle, Washington, and a few other cities
(Everett and Watson, 1987). In Spokane, although the
tokens were widely used, the system produced only a
small increase in bus ridership. The program was
considered a success because it induced businesses to
market the bus system, and it may also have prevented
the decline in bus ridership that most U.S. cities expe-
rienced in the early 1980s.

In Seattle, people who bought a monthly “flash
pass” for the bus system got, in addition to unlimited
bus rides for the month, discounts at some of the best
restaurants in the city, movie and performing arts
theaters, health spas, and several retail establish-
ments. These incentives were chosen to attract
middle- and upper-income residents, who normally
did not ride the buses. By 1985, sales of passes had
increased 37 percent under the system, and the pro-
gram was declared a success. We do not know, how-
ever, whether the sales were mainly to new bus riders
or to people who had previously paid by the ride.

It is important to note that these incentive pro-
grams were carefully designed to reward everybody
involved: Bus patrons.saved on their consumer pur-
chases, the bus system gained ridership, and the par-
ticipating businesses attracted new customers. Peter
Everett believes that a reward system has to have this
character if it is to stay in operation.

But do incentives for bus riding reduce automobile
use? The studies suggest that they may have only
limited effect in the short run, even though they seem
to pay for themselves and to have secondary benefits
to local businesses. Helping downtown businesses,
however, may indirectly benefit the environment. In
many U.S. cities, downtown businesses face bank-
ruptcy because of competition with suburban malls
that offer easy access and convenient parking. As
downtowns decline, fewer people travel there to work
or shop, and eventually there are not enough travelers
to fill the buses. Bus lines become increasingly uneco-
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TABLE 5-1 Rewarding and Punishing Aspects of Car Driving
and Mass Transit Use

REWARDING PUNISHING

Traffic congestion
Gas and maintenance costs

Short travel time

Prestige

Arrival/departure flexibility
Car Privacy

Route selection

Driving Cargo capacity
Predictability
Delayed costs
Enjoyment of driving
Making friends Exposure to weather
Time to read Discomfort
Noise
Dirt
Using Surly personnel
Long walk to stops
Mass Danger (crime)
Immediate costs
Transit Unpredictability

Small cargo capacity
Limited route selection
Crowded

Limited time flexibility
Low prestige

Long travel time

Source: Everett, P., and Watson, B. Psychological contributions to transportation. In Stokols,
D., and Altman, |., (Eds.), Handbook of Environmental Psyschology, Volume 2, p. 999.
Copyright 1987. Reprinted by permission of John Wiley & Sons, Inc.

nomic and local governments phase them out, with
the result that bus riders are forced into less energy-
efficient auto travel. So, the kinds of incentive plans
Everett describes do benefit the environment by slow-
ing the broader trend toward sprawling and totally
auto-dependent cities.

Some municipalities have tried to get commuters
out of their cars by making car driving less convenient
compared to the alternatives. One way to do this has
been to reserve lanes on heavily traveled commuter
roads for high-occupancy vehicles and buses, so that
people who give up driving can shorten their commut-
ing time. This strategy has increased bus ridership and
ride sharing in a number of cities, although there are

enforcement problems. Where it is easy to use a
carpool lane without being caught, such as when itisa
center lane of a multilane highway, violations are
frequent. And people sometimes ride with manne-
quins or pick up riders at bus stops so that they can use
the fast lanes. Of course, these evasive strategies un-
dermine the purpose of the programs—to reduce the
number of cars on the road. They can be countered
with lane designs that discourage evasion and with
increased enforcement.

Some companies have tried to induce ride sharing
by offering their employees the service of matching
them with neighbors who might be able to pool with
them, by reserving the best spaces in their parking lots










































































