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A Statement from the Editors
Welcome to our fifth issue of Choices. 
• Choices continues to gain a wider distribution. A

review of our website statistics shows that counts on
page views and downloads have more than doubled
from last year. The number of subscribers has nearly
doubled as well. The first issue of 2005, for example,
had nearly 20,000 PDF downloads, or eight times the
AAEA membership. 

• We went on a major initiative at the AAEA Meetings
to encourage submissions of thematic proposals and
expand our outreach partnerships. We have since
received the first unsolicited thematic proposal from
Rachel Goodhue and Gregory McKee of the Univer-
sity of California, Davis and a second one from Siân
Mooney and Christopher T. Bastian at Wyoming. We
hope for more thematic proposals as well as articles
submitted for the “Grab Bag” section of Choices. We
also would like contributions centered on the Wash-
ington Scene; that is, hot issues involving public pol-
icy. For submission requirements, see http://
www.choicesmagazine.org/submissions.htm.

• The response from potential outreach partners has
been slow in developing. We hope those with mailing
lists will help us redistribute Choices announcements to
extension, policy, agribusiness, USDA and to non-
members of AAEA. Outreach partners are important,
not only in helping us increase readership, but also in
helping us maintain relevance. More information and
forms to nominate or agree to be an outreach partner
are available at http://www.choicesmagazine.org/out-
reach.htm. 

• Our objective is to publish at the end of each quarter
of the year. This quarter we are only going ahead with
one theme as one was not going to be ready to allow
timely publication.  Please note that our thematic cov-
erage in this issue focuses on nonmarket valuation for
informing public policy debates. Future themes will
focus on supply chains in the agricultural sector,
GMOs and developing new energy sources from agri-
culture. Additional themes in coming issues will
include focus on the Farm Bill, biofuels, checkoff pro-
grams, and emerging trends in Latin American agricul-
ture.
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Washington Scene
By Co-editors, Joe L. Outlaw, Choices and Tamara Wagester, CFARE

The majority of the attention in Washington in recent
months has focused on the Roberts Supreme Court nomi-
nation, Hurricane Katrina, and trying to finalize the ap-
propriations bills with looming budget deficits. Although
these issues remain at the forefront of most staffers’ minds,
legislation continues to proceed in areas of interest to our
profession, including: trade, livestock reporting, farm bill,
BSE, environment, energy, endangered species, and appro-
priations.

Trade
President Bush spoke before the U.N. General Assembly
requesting that countries work together in the Doha nego-
tiations to eliminate agricultural subsidies and tariffs.
Meanwhile, E.U. Agriculture Commissioner Mariann Fis-
cher Boel met with Administration and Congressional
leadership during a trip to Washington, DC in mid-Sep-
tember. She stressed that the E.U.’s willingness to reduce
its export subsidies depends on, among other things, the
willingness of the United States to reduce commodity food
aid and shift to a cash system. Finally, in early September
the United States and Saudi Arabia concluded negotia-
tions on issues related to Saudi Arabia's accession to the
World Trade Organization. 

Livestock Mandatory Reporting
The House of Representatives passed by voice vote a bill
extending the 1999 Livestock Mandatory Reporting Act
through 2010, which would change the law's reporting re-
quirements for swine transactions. The Senate passed, by
unanimous consent, its own version.

Farm Bill
The U.S. Secretary of Agriculture Johanns has taken an
early lead in the 2007 Farm Bill discussions by holding nu-
merous listening sessions around the country. For more

details on time and locations of the listening sessions,
please visit USDA’s website at www.usda.gov.

BSE
A September 19 issue of National Journal highlighted a
statement by FDA Commissioner Crawford that the Unit-
ed States may change feed regulations so they are similar to
those in Canada. Meanwhile, in late September the Senate
voted to cut off Japanese beef imports to the United States
until Japan lifts its embargo on U.S. beef shipments. 

Environment
A resolution that would have overturned a Bush adminis-
tration rule limiting air emissions of mercury from power
plants failed passage in the Senate in mid-September.

Energy
The Senate Energy and Natural Resources Committee has
held hearings on climate change, emphasizing the relation-
ship between energy consumption and climate change,
and the potential economic impacts and efforts to reduce
greenhouse gas emissions.

Endangered Species Act
House Resources Chairman Richard Pombo (CA-11) in-
troduced legislation in mid-September to rewrite the
Threatened and Endangered Species Recovery Act of
2005. Pombo's bill, H.R. 3824, would provide greater re-
sults conserving and recovering listed species and would
repeal the critical habitat designation for threatened spe-
cies.

Hurricane Katrina’s Impacts on Agriculture Policy
Numerous items of legislation have been introduced in the
House and Senate focusing on assistance to victims of
Hurricane Katrina, including several that have implica-
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tions for agriculture and rural devel-
opment. On September 20, USDA
released a preliminary assessment of
U.S. agricultural production losses
from the summer’s natural disasters.
They estimated the losses to be nearly
$900 million. A group of senators
sent correspondence to President
Bush asking for disaster aid for farm-
ers throughout the country who have
sustained damages from Hurricane

Katrina or other natural disasters.
Senator Kent Conrad (ND) intro-
duced S. 1692, which is intended to
provide disaster assistance to agricul-
tural producers for crop and livestock
losses.

Appropriations
The end of the Fiscal Year is always a
busy time for Appropriations Com-

mittee staff and members. Hurricane
Katrina has added more turmoil to
the season. In spite of the Hurricane,
Senate Appropriations Chairman
Cochran (MS), and House Appropri-
ations Chairman Lewis (CA-41), are
still hoping to avoid an Omnibus
spending bill for FY 2006.
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Economic Values without Prices:
The Importance of Nonmarket Values
and Valuation for Informing Public Policy 
Debates
By John Loomis

In the U.S., continued improvements in human health
and well-being increasingly depend on improving the
quality of our environment. The quality of the air we
breathe, the water we drink, and the water quality of rivers
and lakes we recreate in, affect our mental and physical
well-being, in many ways. Yet, these valuable services of
clean and natural environments are not directly priced in
markets. As such, they tend to be overlooked by some pol-
icy makers who mistakenly believe that the only values
that count are market revenues or local jobs. However,
people do receive economic benefits from clean and natu-
ral environments because these environments provide util-
ity. With our rising incomes and increasingly scarce
natural environments, environmental quality is becoming
increasingly valuable to us.

But, how do we quantify the economic values that
clean and natural environments provide to people if there
are no explicit market prices? To answer
that question, economists have devised
techniques of using implicit or simulated
markets to estimate the monetary values
of environmental quality. Most of these
techniques are based on the fact that peo-
ple do or will make trade-offs or sacrifices
of other market goods or income in order
to consume higher levels of environmen-
tal quality. The fact that people will pay
more for houses, accept lower paying jobs,
or travel further to visit areas of higher environmental
quality should convey to policy makers that environmental

quality has an economic value, dollar per dollar as valuable
as many market goods. 

Economic valuation of environmental quality has the
potential to bring a more balanced perspective to the allo-
cation and management of natural resources. Environ-
mental valuation allows benefits received by society to be

compared to the monetary costs and to
the opportunity costs of other foregone
investments. The inclusion of monetary
estimates of the economic value of envi-
ronmental quality allows for more formal
consideration of these values in the deci-
sion making. Essentially, economic valu-
ation of environmental quality allows
those benefits to be treated equally, dol-
lar per dollar, with market goods and
costs, so as to ensure that society receives

the maximum benefit from all its scarce resources whether
marketed or not. 

Articles in this Theme:
Economic Values without Prices: The Importance of 

Nonmarket Values and Valuation for Informing Public 
Policy Debates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179

The Road Less Traveled: Revealed Preference and Using the 
Travel Cost Model to Value Environmental Changes  . 183

Can Stated Preference Valuations Help Improve 
Environmental Decision Making? . . . . . . . . . . . . . . . . . 189

Benefit Transfer – The Quick, the Dirty, and the Ugly? . . . 195

Nonmarket valuation is used to 
infer values for items that are not 

subject to markets like 
environmental services or health. 
Generally people are not charged 
for swimming in a public river or 

cleaner air. When a project is 
proposed that affects such 

activities, nonmarket valuation is 
employed to estimate 

project benefits.
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Estimating monetary benefits for
environmental quality avoids several
problems that often plague policy
debates. First, valuation avoids the
frequent false characterization of
some polices as being a choice
between “the economy versus the
environment.” Economic valuation
of environmental quality demon-
strates that the environment is a
source of utility to people. Although
environmental quality has some sub-
tle differences from commodities
because environmental quality is a
public good rather than a private
good, this should not obscure the fact
that the environment is a source of
economic benefit to people. Rather,
the subtle distinction that the envi-
ronment is a public good usually
means that society cannot count on
markets to provide economically effi-
cient levels of the public good. For
example, once the air is kept clean for
one person it is available to everyone
else in that town at no additional cost
(i.e., air quality is nonrival). This fea-
ture makes it inefficient to charge
additional people for consuming the
cleaner air or to try to exclude non-
payers (which is often not technically
possible for most public goods). 

Second, environmental valuation
often demonstrates that most public
policies need not be “all or nothing.”
That is, the first few acres of wetlands
protected probably have higher val-
ues for the ecosystem services pro-
vided than an additional acre of corn
or soybeans in the Midwest. Finally,
economic valuation of benefits and
costs provides input to decisions
makers on the question of “how clean
is clean enough, how safe is safe
enough?” Although economics
should not be the final word on these
important decisions, neither should
the technical pursuit of purity over-
whelm common sense. Beyond some
threshold level of cleanliness or

safety, additional cleanup or precau-
tions cost society more than the value
of the gain in safety. Diminishing
marginal returns apply to safety or
cleanliness too just as much as to fer-
tilizer application. 

However, without a common
monetary metric to compare cost and
benefits, it is difficult to know when
we have reached that point of dimin-
ishing returns. Hence, the usefulness
of valuation techniques is their ability
to inform policy makers and stake-
holders about how the benefits and
costs change with different levels of
food safety or water quality. With
this information on economic effi-
ciency, in conjunction with concerns
about equity and distributional issues
(e.g., environmental justice), policy
makers can make more informed
trade-offs. 

But just how valuable is the eco-
nomic valuation work of economists?
Posed a different way, "Are the bene-
fits of these studies, in terms of more
efficient use of natural resources,
worth the costs of these studies?"
This is a tough question, one asked
in many fields including weather
forecasting and flood prediction.
Given that policy decisions are (and
should be) affected by many concerns
besides economic efficiency (e.g., dis-
tributional equity, sustainability), it is
rare to be able to point to any one
information source in the policy pro-
cess and say it was the definitive fac-
tor. Nonetheless, it would appear
foolish to make million-dollar, and
sometimes billion-dollar, decisions
without carefully considering the full
range of benefits and costs of the
available alternatives. 

Concepts of Nonmarket 
Valuation
The same concept of value used to
value market goods is used to value

nonmarket resources: willingness to
pay. Price in the market is just will-
ingness to pay for one more unit of
the good. Without markets we do
not have prices, but trade-offs that
people make often demonstrate a
willingness to pay. Nonmarket valua-
tion is much like detective work in
attempting to infer the monetary
willingness to pay for environmental
quality from bundled transactions
such as home purchases, jobs
accepted, or distances traveled for
recreation. It is well accepted in real
estate transactions that location mat-
ters. Part of that location is proximity
to desirable environmental amenities
(e.g., parks, good air quality) and dis-
tance from undesirable features (e.g.,
confined animal feeding operations).
Because environmental amenities are
scarce, buyers compete for houses
with closer proximity to environmen-
tal amenities or higher levels of envi-
ronmental quality, bidding up prices
of these houses. Statistical analysis
allows economists to disentangle the
portion of the house price differential
due to the location being nearby
environmental amenities. This allows
calculation of how much people have
paid for the higher levels of environ-
mental quality. 

Recreational fishing and boating
also provides a benefit to its partici-
pants. It is a benefit they would, if
they had to, pay more for than the
current nominal fishing license fee or
boat launch fee. The fact that they do
not have to pay "what the market will
bear" results in the visitor retaining a
"consumer surplus" as extra income
in their wallet or purse. Much like
irrigation water from publicly pro-
vided projects that is not sold at its
market clearing price, neither is rec-
reation, yet both have economic
value greater than their administered
prices. 
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In the case of recreation, econo-
mists rely on visitors’ travel behavior
to trace out a demand curve for recre-
ation at a particular site. From the
demand curve, we can estimate the
additional amount a visitor would
pay, if they had to, for continued
access to the recreation resource. This
actual behavior-based approach is
referred to as the Travel Cost Method
(TCM); discussed more in detail in
Shaw’s article in this issue. Because
different visitors live at different dis-
tances from the site, the analyst can
observe how the number of trips
taken varies with variations in travel
costs to the site. Essentially we
observe spatially varying prices.
Thus, the demand curve can be esti-
mated by multiple regression using
this cross-section data on travel costs
(as proxies for price) and number of
trips taken each season. By observing
how recreation visitation changes
with increased river flows, higher res-
ervoir levels, and improved water
quality, economists can statistically
estimate the demand shifts for
improved water resource conditions.
From these demand shifts, the addi-
tional dollar amount a visitor would
pay for the improved water resource
condition can be calculated. 

Recreation, however, is only half
the story. Many individuals who may
never fish or boat still receive some
benefits from just knowing that free
flowing rivers exist (Sanders, Walsh,
& Loomis, 1990) or endangered spe-
cies exist (Loomis & White, 1996).
In these cases, all households would
be asked to pay for protection of
resources. Today, this is done in the
form of a hypothetical referendum,
where households are asked if they
would vote in favor of a particular
resource management action, if it
costs their household $X. The analyst
varies the monetary magnitude of $X
across the households (some get a

high amount, some get a low
amount), so that a demand-like rela-
tionship can be traced out. From this
demand curve, willingness to pay is
calculated. This technique is com-
monly referred to as the Contingent
Valuation Method (CVM). This sur-
vey-based approach can be used to
value either recreation or existence
values (often referred to as passive use
values). Tom Stevens talks in more
detail about these stated preference
methods in the following article in
this issue. 

Agency and Court Acceptance of 
Nonmarket Valuation
Many federal and state agencies use
nonmarket valuation to provide
information on the economic bene-
fits and costs when making natural
resource allocation decisions. Begin-
ning in 1979, Federal agencies such
as the U.S. Army Corps of Engineers
and Bureau of Reclamation were
required to use the travel cost
method and contingent valuation
methods to value recreation benefits
at projects with high visitation levels
(U.S. Water Resources Council,
1979). During the 1980s, the U.S.
Army Corps of Engineers published
manuals on how to perform the con-
tingent valuation method (Moser &
Dunning, 1986). Today, the U.S.
Bureau of Reclamation maintains a
staff of several economists who are
trained in and publish in the area of
nonmarket valuation. Federal agen-
cies such as the Environmental Pro-
tection Agency (EPA), which are
required to conduct benefit-cost
analyses of environmental regula-
tions, frequently perform or rely
upon existing TCM and CVM stud-
ies to provide estimates of nonmarket
benefits. The National Park Service
utilizes nonmarket values in its evalu-
ation about whether to remove dams

on the Elwha River that are blocking
salmon migration in Olympic
National Park (National Park Service,
1995) and in natural resource dam-
age assessment. 

When Congress passed the Com-
prehensive Environmental Response,
Compensation, and Liability Act of
1980 (CERCLA), the U.S. Depart-
ment of the Interior adopted CVM
as a valuation method for valuing the
loss in recreation and existence values
from toxic waste sites and hazardous
materials spills (U.S. Department of
the Interior, 1986). Although indus-
try challenged the use of CVM, the
Court of Appeals upheld CVM, and
ordered the Department of the Inte-
rior to broaden its use to measure
existence values (what the court
called passive use values) even when
there was direct, on-site recreation
use of the resource (State of Ohio vs.
U.S. Dept. of the Interior, 1989).
Consistent with economic theory, the
court saw recreation use and exist-
ence values as additive. 

The Exxon Valdez oil spill put
CVM in the spotlight. When Con-
gress passed the Oil Pollution Act of
1990, the responsible agency, the
National Oceanic and Atmospheric
Administration (NOAA), recom-
mended CVM be used to measure
both the recreation and passive use
values lost due to oil spills. Given the
controversy surrounding this, NOAA
appointed a blue ribbon panel chaired
by two Nobel Laureates to assess the
reliability of the CVM for measuring
passive use values. In its report in
1993, the Panel concluded that care-
fully designed and implemented
CVM studies could provide estimates
of passive use/existence values that
would serve as a useful starting point
for administrative and judicial deci-
sions (Arrow et al., 1993). 

Nonmarket valuation is not lim-
ited to federal agencies. Numerous



182 CHOICES 3rd Quarter 2005 • 20(3)

state agencies use TCM and CVM
for valuation of recreational fisheries
and hunting. The states of Arizona,
California, Idaho, Maine, Michigan,
Montana, New Mexico, Texas, and
Wisconsin (just to name a few) have
all sponsored nonmarket valuation
surveys resulting in TCM- and
CVM-derived values for hunting and
fishing in their respective states. The
State of California used CVM and
measurement of existence values for
protecting Mono Lake as a bird habi-
tat, but also for assessing the damages
of oil spills. 

Conclusion
What can nonmarket valuation con-
tribute to better policy making? In
some cases it can change the charac-
ter of the debate from being "the
economy versus the environment" to
one of recognizing people care about
the environment in the same way
they care about market goods. In
other situations, nonmarket valua-
tion can bring balance to questions of
“how safe is safe enough?” given
scarce resources in society. What is
the value of valuation? The value lies
in providing a more complete
accounting of the benefits and costs
to all of the people. For without eco-
nomic valuation, the predictions of
the public choice economists are fre-
quently realized: (a) those who would
bear concentrated costs can block
resource reallocations that benefit
society as a whole, and (b) those few
that stand to gain concentrated bene-
fits can spread even larger costs out

over millions of taxpayers. Valuation
studies have the potential to provide
an effective way to diminish the often
bemoaned role of special interests in
the current policy process. Although
policy makers and society will often
have other objectives in addition to
economic efficiency, more informed
trade-offs can be made between
objectives if the benefits and costs of
each alternative are known. Although
it is true that benefits and costs are not
all that matter, it is rare that benefits
and costs do not matter at all to public
decision makers and society. 
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The Road Less Traveled: Revealed 
Preference and Using the Travel Cost Model 
to Value Environmental Changes
By W. Douglass Shaw

“So you see, this guy wouldn’t bother driving all the
way to that forest land and back if the value of his
hiking experience there wasn’t as least as big as his
cost of doing that.” 

In the early 1990s, a lot of environmental or resource
economists found themselves saying something like the
above to state and federal government officials, politicians,
lawyers, physical scientists, and other noneconomists.
They were, of course, trying to communicate the essential
idea behind the values obtained with the travel cost model
without exactly technically explaining what consumers’
surplus is (hoping against hope that their audience would
not be put straight to sleep!). The latter and complete
explanation of and wrangling over consumers’ surplus
measures, which are essentially estimated maximum will-
ingness to pay (WTP) or minimum willingness to accept
compensation (WTA), often had to be done in the context
of the politics surrounding controversial issues, and
accompanied the boom period for large natu-
ral resource damage assessment (NRDA) cases
in America, such as the Exxon Valdez oil spill.
These types of applications are discussed a bit
in the last portion of this paper, after the
reader has had a chance to learn what travel
cost modeling is all about.

The travel cost model (TCM), or recre-
ation demand modeling approach, is a
revealed preference method that fundamen-
tally depends on observing actual behavior
(trips taken over some period) rather than on answers to
hypothetical questions. Let’s say you just like to take a
Sunday drive to look at the country, smell some fresh air,
or whatever. Maybe this countryside view is of agricultural

land and maybe there is a picnic area out there and you
stop and enjoy the view and all the amenities while eating
your lunch. Is that scenic drive and picnic worth some-
thing? Most certainly it is, or we assume you would not do
it. Economists assume that a rational person evaluates the
costs of the drive in gasoline and motor vehicle costs,
along with the opportunity cost of time, as one could
always be doing something else with that precious time.
The essence of revealed preference is in making the choice
to take the drive and get the benefits from the picnic, or
not. It is one approach to valuing nonmarket goods.

In contrast, the stated preference valuation approach
[e.g., contingent valuation method (CVM) questions] just
asks how much people are willing to pay to restore
resources to a healthier condition. This stated preference
approach is easy for a noneconomist to understand, but
revealed preference concepts are much less, so the TCM is
indeed the less traveled road in nonmarket valuation. As I
will demonstrate below, despite the simplicity of the

CVM, many economists believe the TCM has
some obvious advantages over often contro-
versial stated preference approaches; perhaps
we can most easily glean the truth in what we
see people actually doing, not from listening
to what they say they will do. In other words,
the recall a person has for the trips she takes is
perhaps not laden with as many difficulties
that may underlie the answer to a valuation
question.

The idea for the TCM is not new. Its ori-
gin is in a letter from the economist Harold Hotelling, to
the director of the National Park Service, in the late 1940s.
Using the TCM, one can examine what people do and
infer the value for a resource from observing their trips to

In a revealed preference 
valuation exercise, one 
examines the valuation 

of a resource by 
studying observed 
travel behavior and 

expenses or other forms 
of expenditures 

incurred in visiting and 
using the resource.
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and from recreation destinations. At
first, economists wanting to imple-
ment Hotelling’s idea simply col-
lected information from automobile
license tags, especially when the tag
numbers and letters could be used to
identify the state and county from
which the driver came. With this
information only, one could infer
that at least one trip was taken from
the country of origin, or zone, and
the approximate distance the driver
traveled could be estimated. Using an
estimate of the per-mile cost of driv-
ing the automobile, the economists
could then assign a cost to each trip
coming from any particular county.
This cost is assumed to be the price
of that trip. This basic idea was used
by many early travel cost modelers
who applied data and actually esti-
mated the value of recreation destina-
tions.

Putting it simply, values from the
TCM are extracted as areas under
recreation demand functions, where
the quantities demanded are trips
taken to the recreation destination,
be it a lake, river, or some public
land, and the prices are basically mea-
sured using the travel costs incurred
on the trip. With costs serving as trip
prices on the vertical axis (see Figure
1) and trips on the horizontal axis,
we see the trip demand curve. With
enough data to provide variation in
trip and cost combinations, econo-
mists can estimate the shape of the
demand curve for something like the
countryside area depicted above.

The TCM has come a long way
since it was originally proposed by
Hotelling. Early regional and aggre-
gated travel cost models (those that
used all of the reported trips from a
county or origin zone) in vogue in
the 1970s have almost completely
been abandoned in favor of the indi-
vidual-specific brand of models.
Using more complete data collected

using mail or other kinds of survey
questionnaires, economists model an
individual’s demand for one or per-
haps many recreation destinations.
Data on the time spent while travel-
ing and at the recreation destination
led to incorporation of time into rec-
reation demand models by several
scholars in the late 1970s. The exact
role that time plays in travel cost
models is still debated by recreation
researchers today, but most agree it
has an important one.

At about the same time as the
work on time was underway (the late
1970s and early 1980s), two econo-
metric models emerged that more
carefully considered the nature of the
recreation quantities, the trips, than
the use of more basic econometric
models would allow. To better handle
substitution to other destinations, as
well as properties of trips, some econ-
omists thought to use discrete choice
modeling frameworks within a ran-
dom utility model of recreation, sim-
ilar to the way that many
transportation economists were
already using these models to esti-
mate urban commuting trips. Their
innovations led to many advanced
statistical approaches. It is fair to say
that TCM modelers can compete
with almost any applied economist in
the complexity of the micro-econo-
metric modeling undertaken.

The travel cost approach certainly
is not free from criticisms and I am

quite supportive of well-done contin-
gent valuation. To provide a balanced
view in the context of valuation, first,
it is probably much more difficult for
the lay person to understand exactly
where the benefits for the recre-
ational resource come from in the
application of the TCM, as opposed
to the contingent valuation
approach. A second point pertains to
the recovery of the WTA, as well as
the WTP using travel cost models.
This can be done in theory, but dif-
ferences can only be ascertained
when the modeler incorporates
income effects, which is very rarely
done. I’ll return to this below. In
addition, it is only very recently that
any economist has had the notion
that revealed preference models can
be used to uncover values that are not
associated with actual use of the
resource (e.g., nonuse or passive use/
preservation values). Remember,
there is nothing in economic theory
that rules out the possibility that we
might value the rural countryside
even when we stop going to look at
it. Though a recent paper suggests
new thinking (see Herriges, Kling, &
Phaneuf, 2004), all existing empirical
estimates of nonuse values have relied
on stated preferences for data, not
revealed preference data collected in
application of the travel cost model.
Finally, the exact construction and
definition of the ever-important
travel cost variable itself is the subject
of ongoing debate, particularly as it
relates to the appropriate inclusion of
time costs.

Some may say that many recre-
ation demand modelers got obsessed
with the little details of the travel cost
models, econometric and otherwise
(e.g., how components of the travel
cost variable should be specified;
what components can be ignored, if
any; what the variance of the count
data model is, etc.), in the past ten

Figure 1. The trip demand function.
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Early applications of the travel 
cost model were to large-scale 
water projects proposed in the 

early 1960s, as the U.S. Bureau of 
Reclamation recognized that 
there could be recreational 

benefits accompanying their 
projects. Conversely, several 

prominent resource economists 
in the same era used the method 
to halt a dam being built on the 
Snake River, which would have 

eliminated white water 
recreation in Hell’s Canyon.

years or so. So, it is perhaps impor-
tant to remember that the big attrac-
tion to using the travel cost model for
environmental economics exists
because of the very nice link between
recreation and the environment. The
hypothesis, which has typically not
been rejected in empirical work, is
that people who engage in all types of
outdoor recreation activities care
about environmental conditions.
How do we use the TCM to value
environmental changes on forests
and other public lands? For example,
how can the TCM be used to value a
loss in agricultural and rural lands?
The answer begins in the early 1980s,
when a few economists thought to
incorporate the use of recreation des-
tination characteristics themselves,
allowing estimation of demand and
values for changes in those character-
istics. We can consider open or green
space acreage near the picnic area on
our Sunday drive as such a character-
istic.

The advantage of the characteris-
tics approach over previous methods
is that smaller and more well-defined
changes could be examined than in
models with no site characteristics.
For example, rather than evaluating
the addition of an entire new rural
area, one could use characteristics in
the modeling to evaluate the addition
of a few acres of rural land or, con-
versely, the loss of such acreage.
Other important resource character-
istics might be acres of habitat for
certain species of trees or a particular
animal; any feature of public land
that can readily be measured and
quantified can be incorporated into a
travel cost analysis.

Simplifying a bit here, one might
think of the value for the environ-
mental change as the area between
two recreation demand functions,
where a higher function is positioned
(the demand is shifted out in Figure

1) because of an improvement in
environmental amenities or charac-
teristics at one destination. The
TCM was used in the early 1980s to
evaluate the change in characteristics
at Colorado and Australian ski areas
and the characteristics idea quickly
caught on, and was applied to evalu-
ate other environmental changes, in
other contexts. For example, in my
PhD dissertation I considered
changes in catch rates for fish that
might be affected by acid rain in New
York’s Adirondack mountains. Using
Edward Morey’s recreation share
equation framework, I obtained con-
sumers’ surplus estimates calculated
for those changes. Next, aside from
making sure that data on these char-
acteristics are collected, how does one
really do this evaluation?

How to Evaluate Environmental 
Impacts or Changes
Return to the Sunday drive example
presented above. If the countryside is
at risk of being overrun with condo-
miniums or other houses or build-
ings, maybe some will make this
drive and picnic less, or not at all.
How can we use revealed preference
to evaluate the loss; should this hap-
pen?

As the above indicates, today’s
most popular specific travel cost
methods are the random utility and
count data approaches. Most modern
TCMs can be used to evaluate the
impact of changes in environmental
quality on public and rural lands.
[Note that the single-site Count Data
TCM does not allow revealed prefer-
ence estimation of the value for envi-
ronmental changes unless there is a
time series of observations because
there is no variation in the environ-
mental characteristic at one recre-
ation destination, at one point in
time.]

One can usually incorporate rec-
reation destination characteristics
that reflect environmental quality by
using a model that allows estimation
of multiple destination demands (or
allows for the probability of taking a
trip to more than one recreation des-
tination, and therefore, of course,
substitution between such destina-
tions). For forested sites, the amount
of total forested acreage, or the
amount of acreage in specific species
of trees, or in healthy or mature (e.g.,
old growth) acreage, might be used.
For other types of land that involve
species of wild animals (e.g., targeted
species for hunters), the populations
of these animals, or acreage of species
habitat, might be used.

The travel cost model is first esti-
mated or calibrated using existing
levels of characteristics (i.e., the acre-
age amounts that exist at each desti-
nation). Elasticity estimates can be
calculated for any model, though in
some cases these are a bit compli-
cated to calculate. After econometric
estimation of parameters, formulas
for most measures of consumers’ sur-
plus can be derived, programmed,
and calculated. Using these formulas,
one might, for example, estimate the
maximum willingness to pay for, or
minimum willingness to accept, a
change in the characteristics. There is
no difference between these when
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income effects are not present in the
model, as in the case of underlying
utility functions that are linear in
income. However, I can think of
many situations where we might sup-
pose that income effects are impor-
tant, as in evaluating whether low
income groups would have the same
values for resource changes as high
income individuals; think of the
urban poor trying to get to a picnic
in the rural countryside, versus the
wealthy individual who owns a sec-
ond home in that countryside area.

Suppose the demand for rural
areas is shown to be positively related
to the amount of bird habitat avail-
able on them. The WTP or WTA
can in theory be estimated for, say, a
one-acre or any acreage increase in
the size of this habitat at one or more
such parks. Using computer code,
one can adjust the original levels of
characteristics and use the formula to
determine the monetary equivalent
of the change in utility that corre-
sponds to this change. In this way,
respondents are not asked, at least in
strict revealed preference modeling,
to state their values for the environ-
mental change.

The volume of travel cost litera-
ture is now fairly substantial,
although these papers are not as
numerous as the ones that apply the
contingent valuation approach. Early
applications of the TCM (those in
the 1970s) most likely do not value
environmental changes, but many
recent ones do. I suspect, though I
have not accurately counted, that
most values in the TCM literature are
for changes that pertain to aquatic
resources: changes in catch rates for
species in rivers, or more likely, for
lakes that might be the result of envi-
ronmental improvement or damage,
or changes in water quality. That is
probably because of the fact that
readily available data accompanied

the evaluation of controversial water
projects in past years. Still, the TCM
has been applied to obtain estimates
for the value of the more unusual
activities of rock climbing, moun-
taineering, and mountain biking.

Again, perhaps of more interest
to readers here, are possible changes
affecting public or rural lands, as it is
well known such lands are shrinking.
Estimates of recreation-related value
for changes on forested lands are
already in the literature, including
recent efforts by some economists to
value protection against the risks
associated with forest fires, but other
estimates need to be obtained for
activities such as bird-watching, tak-
ing a simple walk. or having a picnic.

The Challenges and the Road 
Ahead
While stated preference approaches
came under vicious attack in the
1990s, raising the cost of doing such
studies and perhaps ultimately caus-
ing many trustees to shy away from
rigorously pursuing NRD cases today
by using state-of-the-art valuation
approaches, the travel cost method
was less objected to by these same
parties and their economists. In fact,
a recent winner of the coveted Nobel
Prize in Economics, and an econo-
mist who more or less worked for
Exxon in the Exxon Valdez case,
coauthored and published a paper in
1995 (see Hausman, Leonard, &
McFadden) that uses the travel cost
approach to evaluate oil spill impacts.
(This TCM study is less known
about than the fact that CVM studies
played a big part in the Valdez case.
The technical approach was essen-
tially the same as that used earlier by
other authors. Interestingly, this
other paper was published in 1994,
in the Canadian Journal of Agricul-
tural Economics – see Yen &

Adamowicz). Another interesting
development in the recent literature
is the blend of stated preference and
revealed preference within the over-
all TCM framework, allowing formal
tests of validity for the stated prefer-
ence data. Intuitively, think of it this
way. Suppose we ask an individual to
provide her stated intentions regard-
ing trips in light of a fixed resource or
environmental change. Then, sup-
pose we also develop the TCM in
such a way that this change can be
incorporated. We can use the
revealed preference framework to
provide checks on the validity of the
stated, intended trips.

As I suggested above, there are
many issues in travel cost modeling
that remain rather thorny ones. With
certainty, there will be many more
PhD dissertations that push econo-
metric frontiers, seeking the most ele-
gant way of using various types of
data. And, applications of the TCM
to activities and geographical areas
(particularly in other countries,
where there are few or no applica-
tions), for which there are no esti-
mates, will broaden what we know
about these activities in other coun-
tries.

The road ahead is really many
roads (see the Introductory and other
chapters in Hanley, Shaw, & Wright,
2003). I think one very attractive
avenue of research involves integrat-
ing recreation demand models into
larger or more general equilibrium
models. For example, one of my
former colleagues integrated
demands for lakes into his comput-
able general equilibrium model and
was able to link changes in water
quantities with changes in the
demands for local goods and services.
This has also been done by econo-
mists at New Mexico State and else-
where, in efforts to assess climate
change impacts. There is no reason
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why this cannot be done with other
large scale environmental changes
that impact rural and public lands.

Another future interesting avenue
involves risky changes. Most every-
thing discussed above assumes that
changes are going to happen, or not,
with certainty. Alas, much of the
world isn’t operating in this simple
manner. There is often a good deal of
uncertainty attached to any event
being contemplated, or to any policy-
relevant change. Uncertainty can be
incorporated into recreation demand
models to handle things like uncer-
tain concentrations of toxic chemi-
cals, or the health risks that stem
from these chemicals. Perhaps taking
a hint from a PhD dissertation at the
University of Maryland many years
ago by Doug Larson, economists
have begun to look at people who do
risky sports, specifically with the risks
they take in mind. Others have also
recently examined the risks associated
with eating contaminated fish and
the role that fish consumption advi-
sories play. Still others have incorpo-
rated risks into hunting via the
lottery that big game permits often
involve and I am sure that others will
join in and do some work along these
lines.

Last, big and high profile NRDA
cases do not seem that commonplace
in the United States today, with the
exception of a few cases, such as the
State of New York’s suit against vari-
ous polluters of the Hudson River.
Today the CVM appears to be an
approach abandoned by federal agen-
cies that are supposedly trustees of
public resources, in lieu of such
approaches as habitat equivalency
and restoration cost analysis. But the
TCM played an integral role in set-
tlement of damages resulting from
mining wastes in the Clark Fork
Basin of Montana (the nation’s larg-
est Superfund site), and as shown

above, in the Exxon Valdez case. Per-
haps federal agencies will have cause
to use the TCM again in future cases.

Much less contentious arenas
than NRDA exist where the calcula-
tion of the loss or gain of benefits
from use or preservation of public
and rural lands is nevertheless still
very important, and here again the
TCM can be applied to obtain val-
ues. Obvious situations involve many
resources: the growing use of rural
land for housing developments; gen-
erally shrinking agricultural and
undeveloped lands and diminished
animal habitat; siting nuclear and
other unwanted industry and house-
hold wastes, and other conflicts
between urban and nonurban or
undeveloped lands. In the case of all
lands under federal jurisdiction, pro-
posed projects require a formal
assessment of the change in eco-
nomic benefits that would accom-
pany project implementation. These
assessments stem from presidential
executive orders or federal regulatory
statutes.

In other, less formal situations,
the public may simply wish to be
informed of the magnitude of their
dollar loss or gain. Many environ-
mental economists believe that, fail-
ing such calculations, the winners
will be those real estate and business
developers with the usual claim “look
how many jobs we will create.” Of
course our calculations might also
demonstrate that such development
is warranted.

The calculation of losses or gains
with changes in environmental con-
ditions on public lands will no doubt
be increasingly important as growing
populations put pressure on such
lands. The once vast and open spaces
of the West and elsewhere are smaller,
and increasingly, people in large
urban centers rely on only a small
amount of public land to recreate

and enjoy rural amenities. One stone
still largely unturned in use of the
TCM relates to handling congestion
effects in revealed preference models,
and congestion will likely become
even more important at recreational
resources in close proximity to
heavily populated areas (i.e., does one
even want to go to California’s
Yosemite Valley on a crowded Satur-
day in the summer?). Work on recre-
ation demand modeling will
continue in hopes of answering such
questions, often through generations
of economists that can be traced back
to some of the pioneers.
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Can Stated Preference Valuations Help 
Improve Environmental Decision Making?
By Thomas H. Stevens

Decisions about preservation, protection, or develop-
ment of environmental “commodities” like ground water,
atmospheric visibility, open space, wildlife, wetlands, and
forests are often made without good information about
the value of preservation relative to the cost. Clearly, the
economic cost of preservation is often substantial. The
cost of preserving wildlife habitat, for example, often totals
thousands of dollars per acre. Difficult choices must be
made because protection of habitat for one species may
mean less money available to restore habitat for another. 

In order to make good choices, better information
about the relative value of competing uses is necessary.
But, much of the economic value derived from preserva-
tion of natural environments falls outside the normal
workings of the market. In fact, research suggests that
most of the value of preservation is often existence (or pas-
sive use) value that can only be measured using contingent
valuation, CV, or related stated preference methods (see
Loomis, 1996a).

Stated preferences are also impor-
tant in making decisions that do not
involve existence values. Consider the
problem of food safety. The potential
benefit of irradiated meat and poul-
try, for example, is likely to be signifi-
cant because this process reduces the
probability of illness caused by salmonella and other
pathogens. However, since irradiated meat is not generally
available in the market, stated preference techniques offer
an effective way to gauge consumer acceptance and will-
ingness to pay for irradiation.

Regardless of application, all stated preference tech-
niques employ a survey instrument in which a hypotheti-
cal market for the item being valued is created. This
market describes the item, reasons why payment is needed,
and a payment vehicle. In the traditional contingent valua-

tion approach, survey respondents are typically asked
about the amount they are willing and able to pay for the
commodity being valued. Other types of stated preference
analysis like conjoint and contingent choice also employ a
hypothetical market, but respondents are asked to rank,
rate, or choose among "commodity packages" that typi-
cally contain several attributes, including price (Louviere,
Henscher, & Swait, 2000). 

Applications 
One measure of the importance of stated preferences, SP,
in decision-making is the extent to which this method has
successfully been used for that purpose. A review of the lit-
erature indicates that SP has been used for more than 40
years and during this time well over 2,000 SP studies have
been conducted (Carson, 2000). This method has been
applied to a wide range of real world problems including
water quality, wilderness and wildlife preservation, air

quality, health care, and food safety.
And, as noted by Carson, most mod-
ern SP studies are undertaken for the
purpose of policy evaluation. Many
federal and state agencies, foreign
governments, and international orga-
nizations like the World Bank are
now using SP. For example, an online

nonmarket valuations database, EVRI, has been con-
structed by Environment Canada in cooperation with the
US EPA and others to assist policy makers. As of March
2005, this database contained 757 stated preference stud-
ies, of which 290 focus on economic values associated with
environmental commodities (www.evri.ca/english/tour.
htm).

Perhaps the most widely known application of SP was
the Natural Resource Damage Assessment of the infamous
1988 Exxon Valdez oil spill. Since that time, the demand

In a stated preference valuation exercise 
one asks people, within the context of a 
hypothetical market, how much they are 

both willing and able to pay for 
commodities like clean water that are not 

valued in the marketplace.
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for SP as a tool for assessing natural
resource damages has increased dra-
matically. Within this context, it is
important to note that the courts
have upheld the use of contingent
valuation in damage assessment and
that both the "superfund" and the
Oil Pollution Act of 1990 allow for
recovery of lost passive use (existence)
values. 

SP is also playing an important
role in policy making with respect to
pre-market goods, food safety,
certification, and labeling (Cam-
eron & James, 1987). Fox,
Shogren, Hayes, & Kliebenstein
(1998) examined consumer will-
ingness to pay for irradiated pork,
and Shogren, Fox, Hayes, and
Roosen (1999) found that about
30% of SP survey respondents
would pay a 10% premium for
chicken breasts irradiated to reduce
the risk of food-borne pathogens. It
is interesting that male participants
were willing to pay less for irradiated
chicken than women and that house-
holds with children under 18 years
old were less likely to buy irradiated
chicken.  

In a more recent SP study, Fox,
Hayes, & Shogren (2002) examined
how consumers responded to alterna-
tive descriptions of irradiated pork.
Favorable descriptions of irradiation
increased willingness to pay and
unfavorable descriptions decreased
willingness to pay. But, when given
both favorable and unfavorable infor-
mation, consumers gave the unfavor-
able description more weight and
willingness to pay decreased. This
pattern is consistent with the concept
of loss aversion and alarmist reac-
tions, and seems very relevant in light
of recent controversy about food
safety.

Contingent valuation studies
have also influenced decisions about
the reintroduction of Gray Wolves to

Yellowstone National Park and
salmon restoration in New England.
The net economic value of Gray
Wolf reintroduction to Yellowstone
National Park was estimated to total
between 6.6 and 9.9 million dollars
per year. This value, which consists
entirely of existence value, repre-
sented between 22 and 29% of the
estimated total economic impact
associated with wolf reintroduction
(USFWS). 

Atlantic salmon were virtually
extinct in southern New England by
the early 1800s. The Anadromous
Fish Conservation Act (PL89-304)
provided federal funds for salmon
restoration, and the first Atlantic
salmon to return to this region was
spotted in 1974. Since then annual
returns have ranged between 100 and
about 500 per year and critics of the
restoration program have noted that
the cost of returning salmon is about
$3,000 per pound. However, it turns
out that Atlantic salmon produce
substantial existence value. SP studies
suggest that this value is about 16
million per year for residents of Mas-
sachusetts and as much as 81 million
dollars per year for New England as a
whole. The latter value is about twice
that of annualized restoration pro-
gram costs. 

The Elwha River Restoration
Project (ERRP) in Olympic National
Park is another example where exist-
ence values played an important role
in decision-making about wildlife.
This study included estimates of

nonmarket benefits associated with
dam removal and salmon restoration.
An SP survey asked each respondent
if they would vote in favor of an
increase in federal taxes over a ten-
year period to remove two dams and
restore both the river and fish popu-
lations. Results for the US totaled
about 6.3 billion dollars per year; an
amount that substantially exceeds
market benefits, as well as program
costs (Loomis, 1996b). 

Other applications of SP focus
on environmental quality. For
example, Krupnick and Portney
(1991) used willingness to pay
data to evaluate the health bene-
fits of reducing volatile organic
compound emissions. Since con-
siderable debate surrounds the
problem of atmospheric pollu-
tion and visibility in wilderness

areas and national parks, several SP
studies of the value of visibility have
been conducted (Smith & Osborne,
1996). One of the most recent (Hal-
stead, Stevens, Harper, & Hill, 2004)
examined the relationship between
electricity deregulation and willing-
ness to pay for atmospheric visibility
in the Great Gulf Wilderness in New
Hampshire’s White Mountains. Visi-
bility in this area is now about one-
third of natural conditions, and visi-
bility may get worse with electricity
deregulation if consumers switch to
lower cost coal fired generation. The
SP question in this study presented
each respondent with two pictures.
One picture represented the status
quo visibility, while the other repre-
sented reduced visibility with an
option to pay a higher electricity bill
to avoid this loss in visibility. 

The stated preference methodol-
ogy has also made important contri-
butions to public policy about
groundwater contamination. A Meta
analysis of SP studies of the value of
ground water protection suggests

The stated preference method was first used in 
1963 to value hunting in Maine. Since then, 

stated preference valuation has become very 
popular, in part because it is the only method 

that can measure so-called passive use or 
existence values like the value of simply knowing 
that a particular natural resource exists. However, 

it is the most controversial of all nonmarket 
valuation techniques.
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that SP value estimates are appropri-
ate measures of economic welfare for
use by the US EPA in the design of
policy (Boyle, Poe, & Bergstrom,
1994).

From a much broader perspec-
tive, SP has been frequently used to
value entire ecosystems and wilder-
ness areas. One recent example is a
study of National Parks in Portugal
(Nunes, 2002). Photo simulation was
used to show alternative develop-
ment/preservation scenarios and a
total of 28 survey versions were used
to test for effects of information, pay-
ment vehicle (a national tax or volun-
tary contribution), and level of park
protection. SP has also been success-
fully applied to the problems of rain
forest preservation, biodiversity, eco-
system management of forestland

and wilderness, and open space pres-
ervation.

In addition, many applications of
the SP method have assisted policy
makers faced with local as opposed to
regional or global concerns. Exam-
ples include analysis of black fly con-
trol in Maine, control of noxious
weeds in national forests, reduction
of fire hazard to old growth timber,
urban quarry reclamation, beach
quality, kayaking and whitewater
rafting, rock climbing, and aircraft
noise control.

Assessment
SP has become widely used in policy
analysis, in part because it is the only
technique that can measure existence
value and nonmarket values associ-
ated with new policy initiatives.

Many of the potential problems ini-
tially associated with SP have been
overcome. However, this technique is
still somewhat controversial; we can-
not always be certain of the accuracy
of SP value estimates since SP surveys
are hypothetical in both the payment
for and provision of the good in
question. The presence of this so-
called hypothetical bias is well docu-
mented in both laboratory and field
settings. Meta analysis conducted by
List and Gallet (2001) and by Mur-
phy, Stevens, Allen, and Weatherhead
(2005) suggests that mean hypotheti-
cal values are about 2.5 to 3 times
greater than actual cash payments.
Unfortunately, although this bias is
well known, its underlying causes are
not well understood. Possible rea-
sons for hypothetical bias include
lack of consequence associated with
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an individual’s response, desire to
increase the likelihood that the good
is provided at little or no personal
cost, and respondent uncertainty or
ambivalence. Of particular concern is
that hypothetical bias is associated
with private as well as public goods,
and this suggests that the underlying
causes of hypothetical bias may be
quite complex. 

Although the exact nature and
cause of this bias remains unknown,
several promising techniques have
recently been developed to adjust for
it. Of these, uncertainty adjustment
appears to offer considerable prom-
ise. This approach assumes that those
who are uncertain about their “yes”
response in a hypothetical setting are
likely to respond “no” when con-
fronted with a real payment situa-
tion. Although validity tests indicate
this assumption is often reasonable,
determining the exact level of cer-
tainty to use seems to vary with the
nature of the public good. An alter-
native approach pioneered by Cum-
mings and Taylor uses "cheap talk" to
reduce hypothetical bias. This
approach entails reading a script that
explicitly highlights the hypothetical
bias problem before participants
make any decisions. Although cheap
talk may sometimes eliminate hypo-
thetical bias, recent research suggests
that it may only do so for respon-
dents facing relatively high payments
(Murphy, Stevens, & Weatherhead,
2005). Consequently, research associ-
ated with the problem of hypotheti-
cal bias continues and policy makers
are advised to exercise caution in
application of SP results when many
respondents are uncertain.

Another unresolved issue from
the perspective of policy analysis
involves the interpretation of SP
responses. Several studies have sug-
gested that some respondents fail to
make meaningful tradeoffs. These

individuals may, for example, refuse
to make tradeoffs between money
and wildlife on the basis of ethical or
moral grounds. Yet, these same indi-
viduals often appear to place a very
high value on wildlife preservation.
Others may base payment decisions
on the notion of paying their fair
share instead of what the commodity
is really worth to them. Another
potential problem is that some
respondents may be paying for some-
thing other than what is being val-
ued. When asked to pay for
atmospheric visibility, some individu-
als appear to be paying for environ-
mental quality in general. And, some
may simply be paying for a good cause
when the cause itself does not really
matter to them. 

Another concern is that since the
various stated preference methods
differ in several respects, value esti-
mates may vary depending on which
technique is used (Stevens, Bellner,
Dennis, Kittredge, & Willis, 2000).
For example, the hypothetical market
in conjoint analysis focuses on the
various attributes and characteristics
of each commodity, substitutes are
made explicit and in comparison
with the traditional CV approach,
respondents can express ambivalence
or indifference directly. Moreover,
from a psychological perspective, the
process of making choices in a con-
joint format may be quite different
from that associated with making
decisions about willingness to pay in
a traditional CV setting. As a result,
several studies suggest that there may
be substantial differences in value
estimates depending on the type of
stated preference methodology that is
used (Stevens et al., 2000).

Yet, despite these problems, CV
is the only method that can measure
both existence values and the impacts
of policy that has not yet left a signif-
icant trace in the marketplace. CV

has been subjected to intense scrutiny
by industry, academics, government
agencies, and the courts. The accu-
mulated evidence clearly suggests
that CV is a very useful methodology
for decision-makers. This is especially
true in making assessments between
potential policy alternatives before
any policy commitment has been
made. For information to be of use in
real world policy making, decision
makers need to know the likely eco-
nomic effects of a policy change
before they occur. That is, the policy
change comes first and changes in
economic behavior follow. In such
situations, it is difficult to use valua-
tion methods based on observations
of actual behavior such as travel costs
or avoidance cost, because the policy
is intended to change behavior. In
evaluating these new policies, or in
cases where existence values are likely
to be significant, stated preference
methods are of particular importance
to decision makers.1

For More Information
Bateman, I., Carson, R., Day, 

B.,Hanemann, M., Hanley, N., 
T. Hett, T., et al.  (2002). Eco-
nomic valuation with stated prefer-
ence techniques: A manual. 
Department for Transport, UK 
and Edward Elgar Publishing.

Boyle, K., Poe, G., & Bergstrom, 
J.C. (1994). What do we know 
about groundwater values? Pre-
liminary implications from a 
meta-analysis of contingent valu-
ation studies. American Journal of 
Agricultural Economics, 76, 1055-
1061.

1. Bateman et al. (2002) have devel-
oped an excellent manual focused 
on how to conduct stated preference 
studies.



3rd Quarter 2005 • 20(3) CHOICES 193

Cameron, T., & James, M. (1987). 
Estimating willingness to pay 
with survey data: An alternative 
pre-test market evaluation proce-
dure." Journal of Marketing 
Research, 24(3), 389-395.

Carson, R. (2000). Contingent valu-
ation: A user's guide. Environ-
mental Science and Technology, 
38(4), 1413-1418.

Cummings, R., & Taylor, L. (1999). 
Unbiased value estimates for 
environmental goods: A cheap 
talk design for the contingent val-
uation method. The American 
Economic Review, 89(3):649-665.

Fox, J., Shogren, J., Hayes, D., & 
Kliebenstein, J. (1998). CVM-X: 
Calibrating contingent values 
with experimental auction mar-
kets." American Journal of Agri-
cultural Economics, 80(3), 455-
465.

Fox, J., Hayes, D., & Shogren J. 
(2002). Consumer preferences 
for food irradiation: How favor-
able and unfavorable descrip-
tions affect preferences for 
irradiated pork in experimental 
auction." Journal of Risk and 
Uncertainty, 24(1), 75-86.

Halstead, J., Stevens, T., Harper, W., 
& Hill, B. (2004). Electricity 
deregulation and the valuation of 
visibility loss in wilderness acres." 
The Journal of Regional Analysis 
and Policy, 34(1), 85-95.

Krupnick, A. & Portney, P. (1991). 
Controlling urban air pollution: 

A benefit-cost assessment. Sci-
ence, 252, 522-528.

List, J. & Gallet, C. (2001). What 
experimental protocols influence 
disparities between actual and 
hypothetical stated values? Envi-
ronmental and Resource Econom-
ics, 20, 241-254.

Loomis, J. (1996a). Measuring the 
economic benefits of removing 
dams and restoring the Elwha 
River: Results of a contingent val-
uation survey. Water Resources 
Research, 32(2), 441-447.

Loomis, J. (1996b). Measuring gen-
eral public preservation values for 
public resources: Evidence from 
contingent valuation surveys. In: 
W. Adamowicz, P. Boxall, M. 
Luckert, W. Phillips, & W. White 
(Eds.), pp. 91-102, Forestry, eco-
nomics and the environment. Wall-
ingford, UK: CAB International.

Louviere, J., Hensher, D., & Swait, J. 
(2000). Stated Choice Methods-
Analysis and Application. Cam-
bridge: Cambridge University 
Press. 

Murphy, J., Stevens, T., Allen, P., & 
Weatherhead, D. (2005). A meta 
analysis of hypothetical bias in 
stated preference valuation. Envi-
ronmental and Resource Econom-
ics, 30(3), 313-325.

Murphy, J., Stevens, T., & Weather-
head, D., (2005). Is cheap talk 
effective at eliminating hypothet-
ical bias in a provision point 
mechanism?" Environmental and 

Resource Economics, 30(3), 327-
343.

Nunes, P. (2002). The contingent 
valuation of national parks: 
Assessing the warmglow propen-
sity factor. Cheltenham, UK: 
Edward Elgar.

Shogren, J., Fox, J., Hayes, D., & 
Roosen, J. (1999). Observed 
choices for food safety in retail, 
survey and auction markets. 
American Journal of Agricultural 
Economics, 81(5), 1192-1202. 

Smith, V.K., & Osborne, L. (1996). 
Do contingent valuation esti-
mates pass a scope test? A meta 
analyses." Journal of Environmen-
tal Economics and Management, 
31(3), 287-301.

Stevens, T., Belkner, R., Dennis, D., 
Kittredge, D., & Willis, C. 
(2000). Comparison of contin-
gent valuation and conjoint anal-
ysis in ecosystem management. 
Ecological Economics, 32, 63-74.

U.S. Department of the Interior, Fish 
and Wildlife Service. Final Envi-
ronmental Impact Statement. The 
reintroduction of gray wolves in 
Yellowstone National Park and 
Central Idaho. Available on the 
World Wide Web: www.lady-
wolf.com/wolf1.html.

Thomas H. Stevens (tstevens@resecon
.umass.edu) is professor, Resource
Economics, University of Massachu-
setts – Amherst, MA.



194 CHOICES 3rd Quarter 2005 • 20(3)



CHOICES
The magazine of food, farm, and resource issues

3rd Quarter 2005 • 20(3) CHOICES 195

A publication of the
American Agricultural
Economics Association

3rd Quarter 2005 • 20(3)

©1999–2005 CHOICES. All rights reserved. Articles may be reproduced or electronically distributed as long as attribution to Choices and the American
Agricultural Economics Association is maintained. Choices subscriptions are free and can be obtained through http://www.choicesmagazine.org.

Benefit Transfer – The Quick, the Dirty, and 
the Ugly?
By Richard Ready and Ståle Navrud

“But if you miss, you had better miss very well.” 

Tuco: “The Good, The Bad, and the Ugly” (1966)

Consider the problem faced by the U.S. Federal Govern-
ment. According to Executive Order 12866, executive
agencies must evaluate the benefits and costs from every
economically-significant regulatory action. In fiscal year
2003/2004, seven regulatory impact analyses were com-
pleted for regulations proposed just by
the Environmental Protection Agency
(EPA). In just one of those analyses,
for new regulations on nonroad diesel
engines, the EPA assembled estimates
of the benefits associated with
decreases in the numbers of premature
deaths, nonfatal heart attacks, chronic
bronchitis, asthma attacks, hospital visits, and lost work
days, in addition to estimates of benefits associated with
reductions in agricultural crop damage and improvements
in visibility. 

Similarly, the Forest Service needs estimates of ecosys-
tem values for use in forest planning; the USDA needs
estimates of environmental benefits from the Conserva-
tion Reserve Program; and the Army Corps of Engineers
needs estimates of recreation values for designing manage-
ment plans for its reservoirs. These agencies need informa-
tion on benefits and costs of hundreds of environmental
goods and services in thousands of different locations.
There has been remarkable progress in developing meth-
ods for estimating these unpriced values; these methods
are discussed in the two companion articles to this one. 

However, it is simply not practical to conduct an origi-
nal stated or revealed preference research study for each
environmental good in each location every time a new pol-
icy analysis is conducted. Nor is it really necessary. If

someone has already conducted a study that valued a day
spent fishing on a small lake in Tennessee, the Army Corps
may be able to use that number to value a day spent fish-
ing on a small lake in Kentucky. If someone has already
estimated the value of a reduction in cancer risk from
decreased exposure to dioxin, the EPA may be able to use
that number to value a reduction in cancer risk from
decreased exposure to benzene. These are examples of ben-
efit transfer.

The Quick, the Dirty
The terminology used in benefit
transfer studies traces back to its early
use in recreation applications. In the
Army Corps reservoir example given
above, the Tennessee lake where a pri-

mary study was conducted is called the study site, while the
Kentucky reservoir, where the information is used for pol-
icy evaluation, is called the policy site. The study site/policy
site terminology is now used even when the good is not
provided at a distinct site. 

Benefit transfer is widely used by government agencies
because it is quicker and cheaper than conducting original
studies every time a benefit estimate is needed. In some
cases, benefit transfer is relatively straightforward and even
familiar. When the Federal Highway Administration eval-
uates the time-savings benefits from new highway con-
struction, it does not conduct original research on the
value of travel time for every new highway. Rather, it uses
per-hour values based on previous studies. Guidelines
issued in 1997 suggest a value of $11.90 per hour for
intercity personal travel, for example. When the EPA val-
ues a decrease in mortality risk from an improvement in
air or water quality, it does not conduct original research
for each mortality risk. Rather, it uses estimates of the
value of a statistical life (VSL) based on previous studies.

The term benefit transfer refers to the case 
where information on the value of 
environmental goods and services 
generated in one context is used to 
value similar goods and services in a 

different context
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In the nonroad diesel rule analysis, a
VSL of $5.5 million was used.

These are both examples of a
benefit transfer technique called unit
value transfer. This approach is best
suited for situations where the pro-
jected impacts of a policy can be
measured in fairly homogeneous,
divisible units (hours of travel time
saved, premature fatalities avoided).
A constant benefit value is used per
unit of the unpriced good, based on
one or more previous valuation stud-
ies for that good. Ideally, a unit value
is used that was estimated at a study
site similar to the policy site. An esti-
mate from a study site located close
to the policy site is also generally pre-
ferred, to minimize differences
between the population of users at
the study site and at the policy site.
For example, the US Forest Service
uses region-specific unit day recre-
ation values as part of their mandated
periodic Renewable Resource Plan-
ning Act (RPA) Assessment. 

The use of unit values may be
justified for valuing health impacts,
transportation improvements, and
some types of outdoor recreation.
These are goods that we tend to
think of as being more or less homo-
geneous across users and across policy
contexts. Where benefit transfer
becomes more difficult is where the
context of the good at the policy site
differs from that at the study site,
either with regard to the attributes of
the good being valued or the popula-
tion enjoying the benefits. An acre of
wildlife habitat in Utah is very differ-
ent from an acre of wildlife habitat in
Pennsylvania, and the values gener-
ated will likely differ as well. 

Value function transfer has the
potential to improve the performance
of benefit transfer in situations where
the good or the user population dif-
fers between the study site and the
policy site in measurable ways. In this

approach, a value function is first
estimated at a study site or group of
sites. A value function predicts the
value of a good as a function of its
measurable characteristics (quantity
and quality), those of its users
(income, etc.), and the context
within which the good will be pro-
vided (availability of substitutes,
etc.). In principle, the value of the
good at any policy site can be deter-
mined by plugging in the relevant
measures for that site. Some have
argued that the form of the value
function should be motivated by eco-
nomic theory (Smith, Van Houtven,
and Pattanayak, 2002), but more
typically it is chosen in an ad hoc
manner in an attempt to maximize
goodness of fit.

One example of a simple value
function is the Army Corps of Engi-
neers’ point system for determining
user day values for recreation at
Corps facilities. Points on a scale
from 0 to 100 are awarded for the
quality of the site, the number and
types of activities enjoyed at the site,
and the availability of substitutes for
the site. In 2002, user day values
ranged from $2.90 for general recre-
ation with low point values to $34.41
for specialized recreation with high
point values. Value functions will
more often include objective mea-
sures of the quality (e.g., catch rate,
reservoir size) and measures describ-
ing the population of users (e.g.,
income, travel distance to the site).

Value function transfer will work
well only if a) there is sufficient varia-
tion at the study site in the attributes
of the good, b) there is sufficient vari-
ation at the study site in the
attributes of the user population, c)
the attributes of the good and the
population at the policy site fall
within the range of the original data
at the study site, and d) preferences
for the good are similar at the study

site and the policy site. One chal-
lenge to conducting value function
transfer is that original valuation
studies are often conducted in a lim-
ited geographic area, and important
attributes of the good or the popula-
tion may not vary within an individ-
ual study. However, by combining
results from several original valuation
studies, a value function can be esti-
mated based on a richer set of goods
and user populations. In a meta-anal-
ysis, value estimates are combined
from several different studies. A value
function is estimated with these value
estimates as the dependent variable
and with characteristics of the good,
the population of users, and study
methodology as the independent
variables. For goods where a large
number of source studies are avail-
able, meta-analysis has the potential
to provide value functions that can
be applied in a wider range of situa-
tions.

While benefit transfer typically
tries to tailor value estimates to the
policy site’s good and population, in
some situations it may not be desir-
able to adjust values to individual
contexts. Even though there is some
limited empirical evidence that will-
ingness to pay to reduce mortality
risk decreases somewhat with age, the
EPA chooses to apply a constant VSL
regardless of the population at risk.
There are important ethical consider-
ations when values are adjusted for
age, income, or ethnicity, particularly
if those values are used to set policy
or to direct resources.

Benefit transfer is clearly feasible
only if a study already exists that val-
ued a good similar to the good in
question. The analyst must assess the
quality of the existing study or stud-
ies, and decide whether the good val-
ued at the study site(s) is similar
enough to the good at the policy site.
The Office of Management and Bud-
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get, in its guidance to executive agen-
cies on conducting regulatory
analyses (OMB, 2003) provides a
common-sense set of criteria that
must be satisfied when choosing a
source study.  

The task of finding a suitable
source study has been simplified for
analysts with the recent creation of
databases of previous valuation stud-
ies. One of the most comprehensive
is the Environmental Valuation Ref-
erence Inventory (www.evri.ca)
maintained by Environment Canada
with support from the United States,
Great Britain, and France. Even with
such databases, a common problem is
lack of documentation in the source
studies. Often, this is due to the dif-
ference between the information that
journal reviewers are looking for and
the information that policy analysts
need to conduct benefit transfer. For
example, a researcher publishing a
hedonic pricing analysis will always
present the estimated house price
function, but might not always
report the average house price in the
dataset. That kind of information is
critical, however, when using that
study in a meta-analysis or a benefit
transfer. 

...and the Ugly?
The conventional wisdom is that
benefit transfer is inherently inferior
to conducting original studies, but
that it is a necessary evil given time
and budget constraints. The concern
is over transfer error, defined as the
difference between the transferred
value estimate and the true
(unknown) value estimate at the pol-
icy site. Several studies have assessed
the validity of benefit transfer by
comparing value estimates between
two sites, asking the question, if one
of these sites had been used as a study
site in a benefit transfer for the other

site, how large would the transfer
error have been? These studies typi-
cally test the validity of benefit trans-
fer in three ways. First, the values
estimated for the imagined study site
and the imagined policy site are com-
pared, to see if they differ statistically.
Second, value functions are estimated
at each site, and the validity of a
pooled model is tested. Third, pro-
jected transfer error is calculated as
the absolute value of the percent dif-
ference between the value transferred
from the imagined study site and the
value estimated at the imagined pol-
icy site. 

The first two validity tests are
often rejected. That is, it is common
to find statistically significant differ-
ences between the unit values esti-
mated at two sites and between value
functions. While negative results for
these tests are informative, they are
not necessarily fatal to benefit trans-
fer. With enough data, statistically
significant differences can be found
even where the values themselves are
quite similar. From a policy perspec-
tive, the size of the potential transfer
error is much more important than
statistical convergence.

Regarding the size of the poten-
tial transfer error, these studies often
find average transfer errors of 40 or
50%, but with a wide range that can
span from zero percent to several
hundred percent for individual trans-
fer exercises. While generalizations
are difficult, there is some evidence
that transfer errors tend to be smaller
when the two goods are located in
the same geographic region (Rosen-
berger and Phipps, 2001). This may
be because the goods themselves are
more similar, or it may be because
the user populations are more similar.
Interestingly, the evidence that value
function transfer outperforms unit
value transfer is mixed at best. Some

studies find an improvement in per-
formance, others do not. 

It is important to realize that
transfer errors calculated in these
validity studies are artificially inflated
because the criterion (the value at the
policy site) is not perfectly known.
Calculated transfer error is the sum
of actual transfer error and error in
the criterion. Suppose a good has the
same value, $100, at two different
sites, and that each of the values are
estimated at with a standard devia-
tion due to sampling error of $20. A
validity test of benefit transfer
between these two sites will show an
average transfer error of 24%. Com-
pared to this “best case” expected
transfer error, an observed transfer
error of 40% is not that bad.

...Compared to What?
So does benefit transfer work or not?
That question raises two more ques-
tions. First, how large of a transfer
error is acceptable? Second, com-
pared to what? 

The answer to the first question
depends both on the reason for doing
the policy analysis and on the degree
to which the value estimate is deci-
sive. Some valuation situations
require high precision and reliability.
A good example is resource damage
assessment, where a responsible party
has to write a check based on the
value estimate. In contrast, a higher
level of uncertainty in the value esti-
mates is probably acceptable when
conducting a regulatory impact anal-
ysis for a regulation that is mandated
by law. Further, the larger the value,
both in absolute terms and as a pro-
portion of the total benefit from the
policy, the more important it is to get
the right number. Finally, value esti-
mates must be more reliable if their
uncertainty could potentially tip the
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balance in favor of or against a pro-
posed action. 

With regards to the second ques-
tion, the uncertainty introduced by
benefit transfer may not be large rela-
tive to other sources of uncertainty in
the value estimates. Estimated values
of the same good measured using
stated and revealed preference tech-
niques can vary by an order of mag-
nitude. Even within a given
technique, research design decisions
such as question format or the func-
tional form used for data analysis can
have dramatic impacts on value esti-
mates. Indeed, meta-analyses often
show that research design features are
more important in explaining varia-
tion in values than attributes of the
goods or the population of users. 

The conventional wisdom that an
original study is always preferred to a
benefit transfer needs to be reexam-
ined. While the potential exists for
very large transfer errors, original
studies have their own potential for
problems. A thoughtful, carefully
executed benefit transfer from a high
quality, large-sample study con-
ducted at a similar site, or a set of
studies conducted at multiple sites, is
probably preferable to a small-sam-
ple, rushed original study conducted
at the policy site. 

Nor should the choice between
benefit transfer and conducting an
original study be necessarily viewed
as an either/or choice. Where infor-
mation on the value of similar goods
is available, but there is concern that
the value at the policy site may be
unique, a Bayesian perspective can be
adopted. Value estimates or functions
from existing studies can be used to
form a prior distribution on the value
of the good at the policy site. Valua-
tion research conducted at the policy
site provides new information on the
value of the good. An updated distri-
bution of the value of the good at the

policy site contains information from
both previous studies conducted at
other sites and from the new research
conducted at the policy site. A Baye-
sian perspective also suggests that the
decision whether to conduct original
research at the policy site, and if so
how much, should be made based on
the expected value of the information
to be gained and the cost of conduct-
ing new research.

Does benefit transfer work?
Should we be doing it? The answers
to these questions are similar to the
answers for nonmarket valuation
more generally. Benefit transfer, if
done carefully using appropriate
sources for the transferred values, can
work quite well. However, it can per-
form very poorly. The same can be
said for nonmarket valuation in gen-
eral. A more constructive discussion
is over how to improve benefit trans-
fer protocols and minimize the
potential for large transfer error.

And the decision whether we
should be doing it has already been
made. Federal agencies routinely use
benefit transfer to conduct regulatory
and program analyses because they
have to. If the values of most envi-
ronmental goods and services are
going to be included in these analy-
ses, then they will have to come from
benefit transfer. There is not enough
time or resources to conduct original
studies for each policy analysis. The
choice is not between benefit transfer
and conducting original studies. The
choice, in many cases, is between
conducting a benefit transfer and not
including any estimate of the benefits
from environmental goods and ser-
vices.

How can benefit transfer be
improved? First, the single most
important action to improve benefit
transfer is to increase the stock of
high-quality original valuation stud-
ies. With the exception of some types

of outdoor recreation and some types
of health impacts, the set of available
studies for most environmental goods
is thin. Second, these studies have to
be made available to analysts. Data-
bases like EVRI can serve an impor-
tant role. Third, the authors of new
original studies need to report more
details about the methods, data and
the good valued. Academic journals
tend to discourage publication of
study details that are not central to
the methodological or theoretical
contribution of the research. There
have been calls for a new publication
outlet, perhaps an online journal, to
serve as a repository for this kind of
detail. Fourth, the analyst conduct-
ing benefit transfer has an obligation
to document and justify the assump-
tions and protocols used. Just as orig-
inal nonmarket valuation studies
must be accompanied by enough
documentation to allow judgment of
their validity, so too must benefit
transfer exercises be transparent and
fully documented.
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fit transfer. Navrud and Ready
(Forthcoming) assemble several stud-
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art in benefit transfer.
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Counter-Cyclical Payments Under the 2002 
Farm Act: Production Effects Likely
to be Limited
By Paul C. Westcott

The Farm Security and Rural Investment Act of 2002
(2002 Farm Act) introduced counter-cyclical payments
(CCPs) to the array of income-support programs for agri-
cultural commodities in the United States. CCPs are avail-
able for specified crops when market prices are below levels
set forth in the legislation. This program represents a more
systematic approach to providing counter-cyclical benefits
to the sector than the ad hoc market loss assistance pay-
ments that were provided to producers in 1998-2001
(Westcott, Young, & Price, 2002).

CCPs add to payments from other farm commodity
programs, such as direct payments and marketing loan
benefits (loan deficiency payments and marketing loan
gains), as well as payments from conservation programs
such as the Conservation Reserve Program. Besides direct
government payments, other support to the sector
includes crop insurance premium subsidies and price sup-
ports for selected commodities, such as dairy and sugar.

An important issue in assessing CCPs is whether they
influence production decisions of farmers, and thereby
distort commodity markets. Such concerns are important
for a number of reasons. First, any changes in production
brought on by these payments would affect prices, domes-
tic uses, and exports of the crops, as well as reduce overall
economic efficiency in the agricultural sector by altering
the use of land and other resources. Second, from a
domestic policy perspective, programs that affect produc-
tion and prices are also less efficient than direct transfer
payments in supporting farm sector income, an important
goal of agricultural programs. Third, the design and effects
of agricultural programs are of interest internationally in
continuing trade negotiations and under existing trade
agreements of the World Trade Organization.

Economists often frame the question of potential dis-
tortionary aspects of farm programs in terms of how cou-
pled or decoupled a program may be. Farm programs can
be considered to be coupled or decoupled depending on
(a) whether the program benefit depends on the level of
production, and (b) whether production is affected by the
program benefit. An answer of “yes” to both means the
program is fully coupled, while an answer of “no” to both
means the program is fully decoupled. While such a classi-
fication provides a useful frame of reference for describing
different farm programs, in practice, there is a wide con-
tinuum between these end points, both in terms of pro-
gram features and potential effects. Additionally, effects of
specific farm programs can vary across time periods and
locations, depending on factors such as market conditions
and sector structure.

So where do CCPs fit compared with other farm com-
modity programs in the 2002 Farm Act? Marketing loans
are fully coupled since they are available on all production
and their link to market prices means they affect produc-
tion decisions of farmers. Direct payments are mostly
decoupled, since they are paid on a fixed, historically-
based quantity rather than on current production and are
not dependent on market prices or other factors that
would affect production. Direct payments may still have
some influence on production, reflecting general wealth
effects, changes in risk attitudes, and providing liquidity to
farmers, so these payments may not be fully decoupled.

CCPs fall in between these two programs, having some
properties similar to mostly decoupled direct payments
and other properties similar to fully coupled marketing
loans. Like direct payments, CCPs do not depend on cur-
rent production since they are paid on a fixed, historically-
based quantity. However, similar to marketing loans,
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CCPs are linked to market prices so
there may be some influence on cur-
rent production decisions of farmers,
which would potentially make CCPs
at least partially or somewhat cou-
pled.

Income Support Properties of 
CCPs
How are CCPs calculated? The 2002
Farm Act established target prices for
wheat, feed grains, upland cotton,
rice, soybeans, minor oilseeds, and
peanuts, as well as fixed direct pay-
ment rates for these crops. When the
higher of the commodity loan rate or
the season average price plus the
direct payment rate is below the tar-
get price, a counter-cyclical payment
is made at a rate equal to that differ-
ence. Equivalently, CCPs are made
when the higher of the loan rate or
the season average price is below the
target price minus the direct payment
rate.

For example, the legislative defi-
nition of the CCP payment rate can
be expressed for corn as follows:

CCP payment rate corn =
(Target price) corn – [(Higher
of season average price or
loan rate) corn + (Direct pay-
ment rate) corn]

or equivalently, by rearranging terms:

CCP payment rate corn =
(Target price) corn – (Direct
payment rate) corn – (Higher
of season average price or
loan rate) corn

Corn program provisions for
2004 illustrate some properties of
CCPs. Program provisions for corn
include a loan rate of $1.95 a bushel,
a target price of $2.63 a bushel, and a
direct payment rate of $0.28 a
bushel. These provisions may at first
give the appearance that CCPs pro-
vide benefits for any season average

price below the $2.63 target price.
However, the direct payment rate of
$0.28 is netted out before CCPs are
made, which results in CCPs provid-
ing benefits for season average prices
below $2.35 for corn, which can be
referred to as the “effective target
price.” 

With these program provisions,
Figure 1 shows that no counter-cycli-
cal payments are made for corn if the
season average price is at or above the
$2.35 per bushel “effective target
price.” CCPs increase as the season
average price declines from $2.35 to
the $1.95 loan rate. CCPs are then
fixed and at their maximum level for
season average prices at or below the
$1.95 loan rate.

This dependence of CCPs on sea-
son average prices means that these
payments may or may not relate
directly to the market price an indi-
vidual farmer receives. Further, CCPs
are not affected by a farmer’s current
production. They are paid on a con-
stant, pre-determined quantity for a
farm, equal to 85% of a fixed acreage
base times a fixed CCP payment

yield. Farmers retain nearly full
planting flexibility and may receive
CCPs for the base acreage crop
regardless of whether that crop (or
any crop) is planted on those acres. 

CCPs May Reduce Price-Related 
Revenue Risks
It can be argued that CCPs are essen-
tially decoupled from an individual
farmer’s planting decisions since they
are paid on a fixed quantity for a
farm rather than on current output.
The expected marginal revenue of a
farmer’s additional output is the
expected market price (augmented by
marketing loan benefits when prices
are relatively low), so counter-cyclical
payments do not directly affect pro-
duction through expected net
returns. 

However, because counter-cycli-
cal payments are linked to market
prices, they may influence produc-
tion decisions indirectly by reducing
revenue risk associated with price
variability in some situations. 
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Figure 1. Counter-cyclical payments for corn base acres under the 2002 Farm Act,
2004 program provisions.
Assumes 100 acres corn base and 114.4 bushels/acre counter-cyclical payment yield.
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Effects of CCPs are different at
different levels of prices. If farmers
expect prices to be below loan rates
(as occurred for rice and cotton in
2002/2003), then CCPs are at their
maximum levels and become more
like “fixed” payments. Research has
shown that fixed payments act like
general income transfers to farm
households and have only small
effects on output (Burfisher and
Hopkins, 2003, 2004). Alterna-
tively, if price expectations are above
the “effective target price,” then
CCPs are zero. In this situation, there
is no income transfer to farmers pro-
vided by CCPs, although there
would still be some protection
against downward movements in
prices. 

For prices in the middle, (from
the loan rate up to the “effective tar-
get price”), CCPs are changing and
their effects may be changing as well.
In this price range where CCPs vary,
if the base acreage crop is planted,
then changes in producer revenues
due to changes in market prices are
partly offset by the counter-cyclical
payments, thereby reducing revenue
risk associated with price variability.

There may be some potential ave-
nues for CCPs to have production
effects because of this reduction in
revenue risk. Farmers’ production
decisions and acreage allocations are
based on expected net returns, which
reflect expected prices, yields, and
production costs. Importantly,
expected prices are part of expected
net returns. 

What are the price-related reve-
nue risks underlying the production
decision? If the expected corn price is
$2.20 a bushel when a farmer makes
production decisions, but the realized
price is $2.15, then without CCPs
the farmer faces the full reduction in
prices (from the expectation) in the
realized revenues. 

Revenue Sources Under the 2002 Farm Act: CCPs Relation to Other Income-
Support Provisions
Counter-cyclical payments interact with market receipts and other income-
support provisions of the 2002 Farm Act to shape farmers’ revenues. Consider a 
farmer with 100 acres of corn base who has chosen to plant corn on those base 
acres. Combining both coupled and decoupled payments with market receipts 
at different price levels indicates less variability in total revenues than in reve-
nues from only the marketplace (Figure 2).

For 2004 program provisions, marketing loan benefits, through loan deficiency 
payments and marketing loan gains, add to market revenues for prices below 
the loan rate of $1.95 a bushel for corn. These benefits keep revenues flat in 
this price range, since marketing loans are fully coupled and paid on all pro-
duction of the farmer.

Counter-cyclical payments start when the season average price drops below 
the $2.35 effective target price for corn and widen as that price declines to the 
loan rate. CCPs are at their maximum level for season average prices at or 
below the loan rate. In the price range from $1.95 a bushel to $2.35, revenues 
have some slope, with less than full-income support provided since CCPs are 
not paid on all production, but are instead paid on 85% of the fixed acreage 
base times a CCP payment yield, which corresponds to a quantity equivalent to 
about 70% of production in this example.

Direct payments are constant for all price levels since these benefits are based 
on a fixed payment rate of $0.28 a bushel for corn, paid on a fixed payment 
quantity (equivalent to about 62% of production in this example). 

The kink points in total revenues in Figure 2 occur at the $1.95 loan rate and the 
$2.35 effective target price, which correspond to where CCPs reach their maxi-
mum and where they become zero, respectively.
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With CCPs, however, the price-
related revenue risk is reduced if the
base acres crop is planted. The link of
CCPs to market prices results in
CCPs being negatively correlated, on
average, with expected net returns
that are used for determining supply
response. If the expected price used
by a farmer in determining produc-
tion choices turns out to be incorrect,
CCPs provide a partial offset to the
change in net returns from the initial
expected level. For example, if the
expected corn price is $2.20 a bushel,
but the realized price is $2.15, the
farmer now faces only part of the
reduction in prices (from the
expected level) since CCPs increase
and partially offset the price decline.

Potential Responses by Farmers
CCPs thus provide a new risk man-
agement instrument to farmers that
addresses some price-related revenue
risks. Although some arguments sug-
gest that this program feature could
affect production decisions of farm-
ers, there are a number of other con-
siderations that would tend to reduce
any potential production effects.

On the one hand, the revenue
risk reduction feature of CCPs could
influence farmer behavior if there is
some value to the farmer of reducing
the variability of expected revenues,
such as for a risk-averse producer. For
these producers, the revenue stabili-
zation consideration would supple-
ment the typical profit maximization
incentive underlying planting deci-
sions and may, in some market situa-
tions, encourage farmers to plant the
program crop for which they have
base acreage. If the base acreage crop
is planted, the season average market
price of the crop produced would be
the same price used to determine the
counter-cyclical payment, so the

reduction in variability of total reve-
nues due to CCPs is most direct. 

On the other hand, because
prices for different crops tend to
move together, CCPs for one crop
may provide some reduction to price-
related revenue risks associated with
the production of other crops. For
example, the correlation between
national season average prices for
corn and soybeans during 1975-2003
was about 72%. This cross-commod-
ity effect suggests that CCPs may
provide a general reduction in reve-
nue risks rather than a crop-specific
effect. Net returns among alternative
crops would remain the primary con-
sideration underlying production
choices. In this case, CCPs would not
necessarily hold production in the
base acres crop and any market dis-
tortions in the mix of crops planted
due to the revenue risk reduction
provided by CCPs would be mini-
mal.  

Next, while a number of studies
indicate that farmers are risk averse
(Chavas and Holt, 1990, 1996, for
example), other risk reduction instru-
ments already exist to manage risks.
Thus, with revenue risk reduction
now provided by CCPs as part of
farm programs, farmers may adjust
their use of these other farm and
nonfarm risk management strategies.
Some effects may have impacts on
production choices, while others may
not. For example, with increased pro-
tection against risk, a farmer may
switch some land to riskier crops that
provide higher mean expected
returns, but also higher variability of
those returns. Alternatively, farmers
may change the mix of other risk
management tools used, such as reve-
nue insurance, hedging, and options,
without necessarily having produc-
tion effects.

Additionally, a large portion of
output in the U.S. agricultural sector

is produced by a small share of large
producers. In 1999, for example, 85
percent of the value of U.S. agricul-
tural production was produced by
16% of farms (USDA). Evidence
that risk aversion decreases as income
rises (Chavas and Holt, 1990, 1996)
suggests that risk aversion may also
tend to decline as the size of farms
increases. Thus, with larger farms
that account for most production
being less averse to facing risk, this
lowers potential production effects of
CCPs due to risk reduction. And
while smaller farms may be more risk
averse in their farm enterprise, off-
farm income may reduce the overall
level of household income risk.

Finally, to the extent that CCPs
protect farmers’ revenues against
downward movements in prices,
other farm programs may already
provide some protection against
price declines. For example, the com-
modity loan program with marketing
loan provisions already provides
income support to farmers that pro-
tects revenues against the risk of
downside price movements below
loan rates.

Conclusions 
Returning to the question of how
coupled or decoupled are CCPs, the
reduction of price-related revenue
risks provided by counter-cyclical
payments in some price ranges sug-
gests that this new income-support
program could have some influence
on producer behavior by altering
agricultural production decisions or
changing the use of other risk man-
agement strategies. Effects of these
payments vary depending on
expected market prices. In some price
ranges, CCPs may act more like gen-
eral fixed income transfer payments
to the farm household, which are
decoupled and have minimal produc-
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tion effects. In other price ranges,
there may be some avenues for CCPs
to have production effects through
revenue risk reduction, which could
make CCPs partly coupled. While
the magnitude of any potential
effects is an empirical issue and a
topic for further research, there are
several mitigating factors which sug-
gest that overall production effects of
CCPs through revenue risk reduction
are likely to be limited. 

Thus, effects of counter-cyclical
payments would be expected to be
relatively less distortionary than cou-
pled programs (such as marketing
loans) with regard to efficiency in the
marketplace in the allocation of
resources. CCPs would be relatively
more effective than coupled pro-
grams in terms of efficiency of
domestic policy in providing sup-
port to farm income, and would be
relatively less distortionary with
regard to international market signals
that could affect global trade.
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The Sweet Smell of Subsidies Revisited
By Doug Young, Elwin Smith, and Anne Smith

For a given region, annual and perennial cropping deci-
sions often depend on relative prices and commodity sup-
port policies. Given that the United States and Canada are
major traders in agricultural products, relative prices in the
two countries should be similar and track over time. Dif-
ferences in cropping practices along the border might then
be attributed to different agricultural policies. A stark dif-
ference in land management along a small segment of the
border has been used in the popular press as proof that
U.S. wheat subsidies have encouraged the conversion of
rangeland into annual cropping of wheat to collect govern-
ment payments (see quote in side box). Harper’s Magazine,
where the quote appeared, with a circulation of over
200,000, is the oldest continuously published monthly
magazine in the United States and addresses current politi-
cal and cultural issues for a sophisticated readership. A sat-
ellite photo in the Harper’s article captured a small section
of the border area with parts of Hill County, Montana to
the south and southeast Alberta to the north (Figure 1).
The Milk River (enhanced in turquoise) snakes across the
border (solid white horizontal line) toward the southeast.
The false color composite Landsat 7 satellite image shows
a solid mosaic of wheat fields south of the border and
mostly unbroken grassland to the north. The solid blue-
grey areas represent rangeland and other uncultivated
land. The rectangular strips are fields in annual cropping.
The red strips are green vegetation, primarily spring
grains. The yellow and brown rectangles are mature cere-
als; some have been harvested. The blue-green rectangles
are fallow. The cross-hatching overlay on the photo indi-
cates areas where soil or other site factors limit cropping as
discussed later. This short segment of the border seemed to
provide irrefutable evidence that wheat subsidies in the
United States have encouraged more intensive wheat pro-
duction on marginal lands south of the 49'th parallel. 

Why does the Landsat image of a small border region
in Figure 1 depict such contrasting land use? Are there
other factors beyond imputed policy differences which

contribute to the dramatic difference in land use along this
small segment of the Canada-U.S. border? Detailed inves-
tigation of the small area captured in the image considers
two additional aspects, land quality and land ownership.

Land capability class information was superimposed
on the Landsat image (Government of Canada, 1968;
USDA-NRCS, 2004; USDA-NRCS, 1997). Land capa-
bility classes defined as having “severe limitations to crop-
ping” by both countries are crosshatched in a northeast-
southwest direction. The limitation along the Milk River
is steep slopes and surface rocks. The major limitation to
cropping in the remainder of this post-glacial landscape is
soil-related. These can include undesirable structure, salin-
ity due to wetness, low moisture holding capacity,
restricted rooting, and low permeability. The areas without
crosshatching are classified as cultivable provided appro-
priate conservation practices are imposed. 

The cross-hatched area in Figure 1 shows that land
with severe limitations to cropping dominates the Cana-
dian side of the border (Government of Canada, 1968).
There are small pockets of cultivable land near the border
in Alberta, but most of this land is used as rangeland. The
isolation of these cultivable pockets might discourage
cropping if all surrounding land is managed for livestock
grazing. On the U.S. side of the border, most land is suit-
able to annual cropping and is indeed cultivated. As

“...[the boundary] remained invisible until the 1930's, 
when [U.S.] federally subsidized wheat made it real. ...Pol-
itics created the border; subsequent differences in agri-
cultural policy created the two landscapes...Albertans 
leave unproductive land in prairie for grazing. But for 
decades Hill County [Montana] farmers have grown the 
only major subsidized crop viable here--wheat--on every 
inch of available land, and here’s why: When world mar-
ket prices fell below a certain mark, the U.S. made up the 
difference based on historic yield rates of the acreage 
each farmer enrolled in the subsidy program. Farmers, 
therefore, had no incentive to diversify or rotate crops...” 
(Manning, 1996, Harper’s Magazine).
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observed in Figure 1, pockets of land
with severe limitations to cultivation
in Montana occur along the Milk
River Canyon, in some strips run-
ning from the northwest to the
southeast, and in a larger area around
Wild Horse Lake, the large lake in
the northeast corner of the Montana
section adjacent to the border
(USDA-NRCS, 2004). While some
of the severely restricted land in
Montana, especially that along the
Milk River Canyon, is not cultivated;
Figure 1 shows several pockets of
cross-hatched poorer quality land

adjacent to cultivable lands that are
in crop production. Most of the poor
quality land near Wild Horse Lake is
also cultivated. 

Land quality differences north
and south of the border explain some
of the general differences in land use
observed in this small border region,
but land quality is not the defining
reason. The razor’s edge contrast
requires further explanation. There is
a key coincidental difference in land
ownership along the border in this
region caused by differing land own-
ership and land use policies. North of

the 49'th parallel, the province of
Alberta owns the majority of the land
in this image and these public lands
are managed only for leasing to live-
stock grazers (AAFRD-PLD). Some
of the area was cropped in the 1920s,
but cultivation was abandoned and
families relocated during the 1930s
Dust Bowl era. The land eventually
reverted to the province and was con-
verted to public grasslands. Gray
(1967) provides a vivid description of
erosion, land abandonment, and
severe social stress in Canada’s south-
ern prairies during this era, and of

Figure 1. Landsat 7 ETM+ false color composite satellite image of west-central Hill County, Montana and southeastern
Alberta. Image acquired July 22, 2000. Red indicates growing vegetation, brown-yellow is mature or harvested cereals,
blue-green rectangles are fallow, and large blue-grey areas are rangeland. Land with severe limitations to cropping has
white cross-hatching and land without severe limitations is not cross-hatched.
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the government’s vigorous responses,
including conversion of abandoned
cropland to community grazing
lands. 

Hill County, Montana, in con-
trast, has more land suitable for culti-
vation and private farmers have
owned and farmed most areas since it
was settled in the early 20'th century.
Most of this land was settled under
the Homestead Acts which granted
farmers title to public land if they
satisfied specified development con-
ditions (Malone, Roeder, & Lang,
1996). As on the Canadian side of
the border, settlers in Hill County
and other areas of Montana suffered
intense economic hardship due to
declining prices which followed
World War I and, especially, the
recurring severe droughts of the
1930s. In many cases, land vacated
by financially stressed farmers was
held by counties for a period due to
tax delinquency, or by banks due to
foreclosure. However, on the Mon-
tana side of the border most land
vacated by farmers due to natural and
economic forces returned to the mar-
ketplace; however, some land was
placed in the National Grasslands
Program during the 1930s. Most of
the National Grasslands were eventu-
ally sold to farmers (Knight, 1991).
The resale policies of counties, banks,
and the National Grasslands Pro-
gram, and the generally better quality
land on the U.S. side, contributed to
its return to private ownership. Con-
sequently, the razor’s edge difference
in land use along the international
border emphasized by Manning
(1996) is primarily due to national
differences in land ownership and
land use policies, rather than wheat
support policies. Continuing land

ownership and land use policies
maintain the status quo. 

National farm commodity sup-
port programs are important, but
they are not the sole determinants of
land use. Land quality differences
and historical policies influencing
land ownership and use can play a
dominant role. Certainly, some mar-
ginal areas have likely converted to
and remained in grain production--
rather than grazing--in the North
American plains due to commodity
subsidies, subsidized crop insurance,
and transportation subsidies. How-
ever, generalizations about policy-
induced cropping diversity cannot be
inferred from a snapshot of one small
segment of the landscape. Coinci-
dental differences in natural fertility,
topography, and institutional policies
influencing ownership and use can
sometimes explain visually dramatic
differences in land use.
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Coming Attractions
Consumers and Markets

Supply Chains in the Agricultural Sector

Mike Boehlje, Guest Editor

The agricultural production, processing, and distribution
industries are increasingly being characterized by more
tightly aligned supply or value chains rather than more tra-
ditional coordination or governance structures of open
access market systems. Benefits are generated through bet-
ter flow scheduling and resource utilization; increased abil-
ity to manage and control quality throughout the chain;
reduction of risk associated with food safety and contami-
nation; and increased ability to quickly respond to changes
in consumer demand for food attributes. This theme will
explore the various business and policy implications of the
development of value/supply chains in the agricultural sec-
tor.

Consumers and Markets

GMOs

William Hallman, Guest Editor

Science and industry are dramatically poised to bring con-
sumers a wide variety of products that are only made pos-
sible through the use of agricultural biotechnology. The
question is, “What do we know about how the public cur-
rently perceives the existing products of ag-biotech, and,
how will consumers react to these new products once they
reach the marketplace?” The answers to these questions
have enormous economic, ethical, and political ramifica-
tions, and so, not surprisingly, the issues have generated

decades of debate and discussion among pundits, politi-
cians, and the general public about the purported promise
(and perils) of GM foods, feeds, and fibers. The papers
under this theme all focus on public perceptions and
acceptance of the products of agricultural biotechnology,
especially those involving genetically modified foods. 

Resources and the Environment

Developing New Energy Sources from Agriculture

Jim Duffield, Guest Editor

As recently as the early 1900s, energy sources around the
world were mostly agriculturally derived and industrial
products were primarily made from plant matter. Early
motor fuels also came from agriculture — Henry Ford
used ethanol in his original engine and Rudolf Diesel’s
engine could run on peanut oil. By 1920, petroleum
emerged as the dominant energy source for transportation
fuels and industrial products. For over 80 years, the
United States and other industrialized countries have
relied on petroleum as an economical and dependable
source of energy. However, this reliance on petroleum is
becoming a major issue as our domestic oil supplies shrink
and our dependence on oil imports grows. The papers in
this session will look at agriculture’s current role as an
energy producer and explore opportunities for agriculture
as our Nation struggles to secure its energy future.

We are working on future theme coverage on the Farm
Bill, Biofuels, Tilling Latin American Soils, Checkoff Pro-
grams, and Returns to Research and Extension.




