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Optimal Design of Voluntary “Green” Payment
Programs to Limit Nitrate
Price and Yield Risk

Jeffrey Peterson

Cornell University
Advisor: Richard Boisvert

A model of a voluntary “green” payment program is
developed to control nitrate leaching and runoff from
com production. Farmers who volunteer for the policy
would receive compensation payments in exchange for
applying environmentally safe levels of nitrogen fertil-
izer. The policy model considers randomness in prices,
production, and environmental damage, Farmers maxi-
mize expected utility, and the government regulates en-
vironmental quality through chance constraints on se-
vere levels of nitrate loss.

The model was applied empirically to two groups of
corn producers in three New York farming regions,
based on estimated yield and environmental damage re-
lationships from New York soils data. Estimated pay-
ments in the policy simulations ranged from less than $1
to $28 per acre, depending on the region in question and
on the stringency of environmental standards. On an
aggregate basis, significant improvements in environ-
mental quality would not be costly in New York com-
pared with the cost of past farm programs. The cost of a
40% reduction in nitrate leaching and runoff would be
about 15% of total government payments in 1992, while
a 20% reduction would cost only 390 of the same total.

A complication of the policy design is that informa-
tion between farmers and the government may be asym-

Contamination under

metric, The government knows there are groups of farm-
ers who differ in the productivity and environmental
characteristics of their soils, but it does not know which
farmers belong to which group. In this case, the gover-
nment must offer a “menu of policies” to all producers
and attempt to design the items so that each farmer vol-
untarily selects the fertilization level appropriate for his/
her own group. For self-selection to occur, one of the
groups must be compensated by more than its loss in net
returns. Empirically, this additional program cost is as
high as $11 per acre, but the group receiving the higher
payment represents less than 10% of total com acreage;
thus, the overall cost of asymmetric information in New
York would not be large. The government can eliminate
this cost, but only at the expense of collecting enough
information to assign policies to each farmer.

The effect of risk aversion on program payments is an
empirical question that is difficult to generalize, since it
depends on whether nitrogen fertilizer is a risk increas-
ing or risk reducing input. For the New York case stud-
ied, nitrogen was a risk reducing input for the group with
higher yielding soils, and a risk increasing input for the
other group. Higher levels of risk aversion increase pay-
ments for the first group and decrease payments for the
second group.
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Valuing the Benefits of Protecting Groundwater
from Nitrate Contamination in
Southeastern Pennsylvania

Willard A. Delavan

Pennsylvania State University
Advisor: Donald Epp

Nitrate contamination of groundwater poses a serious
threat to the safety of drinking water supplies. Agricul-
tural communities are particularly vulnerable because of
the volume of animal wastes and application of nitrogen
fertilizers as well as the porosity of agricultural soils.
Growing concern about the effects of nitrate contamina-
tion on human health and ecosystems has motivated re-
search designed to measure how people value changes in
environmental quality in general and water quality spe-
cifically.

This study is part of a collaborative effort of group
W-133, an eight-member economic valuation group. The
first part of the study uses a contingent valuation method
(CVM) mail survey, modeled on the work of prior CVM
groundwater studies, to estimate the willingness to pay
(WTP) for groundwater protection from nitrate contami-
nation in Lebanon and Lancaster counties, Pennsylvania,
The estimated mean household WTP of $27.46-67.33
per year is consistent with similar studies. Income, edu-

cation level, children in the household, number of years
living in the community, and averting actions positively
affected WTP.

The study’s second part tests the effectiveness of dif-
ferent valuation question formats and addresses ways to
improve the validity and reliability of CVM. The most
surprising result shows that an informed open-ended
question format yiekis higher and less variable WTP
estimates than does the modified dichotomous choice
format, The use of dollar incentives contributed to a
robust (’79~0) response rate. These results demonstrate
instances where well-designed, relatively inexpensive
CVM studies can effectively measure the economic
value of changes in environmental quality. Effective
measurement helps decision makers better assess the
benefits of protecting groundwater from nitrate contami-
nation and may prevent irreversible damage to human
health and this vital resource.

Master’s Thesis Award of Merit

Analysis of Swine
States: The Effect

Yin Mo

Pennsylvania State University
Advisor: Charles W. Abdalla

Industry Expansion in the United
of Environmental Regulation

Along with the industrialization process in the U.S.
swine industry, environmental degradation has become a
concern. As a result, new laws and regulations have been
created to address animal waste problems in the swine
industry and other livestock sectors. This thesis investi-
gated the relationship between the stringency of state
environmental rules and recent change in the swine in-
dustry. Specifically, the thesis tested the hypothesis that

the stringency of environmental rules influences
m’owth rate of hog inventones across the states.

the

Thirteen states ~ere included in the analysis covering
the 1988/89–1994/95 period. Four categories of inde-
pendent variables, including a state’s natural endow-
ment, economic factors, business climate, and regula-
tions, were used to explain the growth or decline in hog
inventories. A variance component model was used.
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Overall, the analytical results did not strongly support
the hypothesis that the stringency of environmental regu-
lations impacted hog sector growth. Five variables mea-
suring the stringency of environmental regulations and
their enforcement were used to test this hypothesis.
These included two established general environmental
regulation indices; three new variables specific to animal
waste regulations were obtained through surveys.

An interesting finding is that the existence of the ca-
pability of local governments within a state to regulate
livestock operations through their zoning powers ap-
pears to have impacted hog industry growth. States with
local governments actively involved in regulating hog
farming have made their regulatory environments less
uniform and perhaps unstable, possibly discouraging op-
erators’ investment in the hog business.

Journal Article of the Year for 1997

Economic and Political Considerations in Regional
Cooperation Models

Ariel Dinar and Aaron Wolf

World Bank and University of Alabama

Cooperation among players requires a realization of eco-
nomic benefits to all players and a meeting of efficiency
requirements through economically driven allocations,
Cooperation among political (and sometimes hostile)
players may not meet these requirements. Political con-
siderations, usually ignored in economic analyses, can
hinder or even block possible amangements. A frame-
work is proposed that includes both economic and po-
litical considerations for evaluating transfers or trades of

Honorary Life Member Award

Dr. Gerald L. Cole

University of Delaware

Dr. Gerald L. Cole received his B.S. degree in agricu-
ltural education from Michigan State University in 1957,
his M.S. degree in agricultural economics from the Uni-
versity of Delaware in 1959, and his Ph.D. degree from
Michigan State University in 1967. He served the Uni-
versity of Delaware as a research associate from 1959 to
1961 and was appointed assistant professor in the De-
partment of Food and Resource Economics in 1963.
Since then, he has served as assistant, associate, and full
professor in the department, Dr. Cole also served as
chair of his department for ten years, from 1984 to 1993.

Over the last three decades, Dr. Cole has been an
active member and supporter of the Northeastern Agri-
cultural and Resource Economics Association and its
predecessor organizations. He was active in the North-
east Agricultural Economics Council (NAEC) and was

scarce resources. This method quantifies both the eco-
nomic payoffs using n-person game theory and the po-
litical likelihood of any of the coalitions actually form-
ing, using the PRINCE Political Accounting System.
The economic-political approach is applied to a case of
a potential water transfer in the western Middle East.
Results suggest that incorporating political consider-
ations in the analysis stabilizes the regional solution sug-
gested by economic-related allocations.

president of the council in 1977. He also chaired the
Northeast Agricultural Economics Assembly, compris-
ing the agricultural economics chairs in the region, in
1989. He has been an active participant in the regional
project NE 170—Rural Land Policy in the Northeast—
and chaired the Northeast Public Policy Education Com-
mittee in 1988 and 1994. In addition, he has served on
numerous NAREA committees. Dr. Cole plans to retire
in 1998 after thirty-five years of service to the Univer-
sity of Delaware and the agricultural economics profes-
sion.

The Northeastern Agricultural and Resource Econom-
ics Association wishes to honor Dr. Gerald Cole for his
meritorious service throughout his professional career as
a faculty member and administrator through awarding
him the 1998 NAREA Honorary Life Member Award.
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Dr. Donald Epp

Pennsylvania State University

Dr. Donald Epp has been a strong contributor to the
Northeastern Agricultural and Resource Economics As-
sociation for twenty-five years. In his early years of
service to NAREA and its predecessor organization, Dr.
Epp served on the Editorial Board of the Journal of the
Northeastern Agricultural Economics Council from
1973 to 1975. Later, he served as chair of the Local
Arrangements Committee for the 1989 annual meeting
hosted by Pennsylvania State University. He has served
on numerous committees of the association, including
the Outstanding Masters Thesis Award Committee, the
Audit Committee, and the Selected Papers Committee.
He chaired many papers sessions at the NAREA annual
meetings, and he and his graduate students continue to
be frequent participants in presenting papers at the an-
nual meetings. Dr. Epp has actively encouraged faculty
and student support of the association both at Penn State
University and in the Northeast region.
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Dr. Epp was elected as an NAREA Director in 1988
and served a three-year term through 1990. In 1994, he
was elected to the position of president-elect of NAREA,
and served as president-elect, president and past-presi-
dent through 1996. Under his leadership, the NAREA
Web page was initiated, and the association engaged in
renewed discussions about membership services with the
AAEA. In addition, he initiated negotiations with the
AAEA and two other regional agricultural economics
associations regarding NAREA’s cosponsorship of the
new journal Review of Agricultural Economics.

Dr. Donald Epp has made significant and sustained
contributions through public service, teaching, and re-
search to the Northeastern Agricultural and Resource
Economics Association and the agricultural economics
profession. The association is pleased to select him to
receive the 1998 NAREA Distinguished Member
Award.



NAREA Distinguished and Honorary Life Members

NAREA Distingnished Members

1977 Daymon W. Thatch
1978 Robert L. Christensen
1979 Kenneth D. McIntosh
1980 Alan R. Bird
198 I Irving F. Fellows

Stanley K. Seaver
1982 Lee M. Day
1983 None
1984 Dale K. Colyer

George E. Frick
1985 Bernard F. Stanton

Cleve E. Willis
1986 Robert O. Sinclair
1987 None
1988 None
1989 Mary E. Templeton
1990 James W. Dunn

Bill V. Lessley
1991 None
1992 Virgil J. Norton
1993 Loren W. Tauer
1994 Olan Forker

Steven Hastings
1995 Wesley N. Musser
1996 Conrado M. Gempesaw 11
1997 Julie A. Caswell
1998 Donald J. Epp

NAREA Honorary Life Members

1963
1964

1965
1966
1967
1968

1969

I970
1971

Paul Putnam
Raymond G. Bressler, Jr.
Charles H. Merchant
Frederick V. Waugh
None
Mildred Smith
Lawrence Vaughn
A. H. Lindsay
Edmond A, Perregaux
Joseph Ackerman (Fellow)
Ellsworth W, Bell
George F. Dow
Winn Firmer

1972

1973
1974
1975
1976
1977
1978

1979

1980
1981
1982
1983

1984

1985
1986
1987
1988

1989

1990
1991

1992
1993

I994
1995
1996
1997
1998

Edwin T. Bardwell
Bradford Dean Crossmon
Stanley W. Warren
None
George E. Brandow
James Reginald Bowring
Stewart Johnson
None
Arthur W. Dewey
E1mar Jarvesoo
Arthur D. Jeffrey
Edward A. Lutz
James Callahan
James Clarke
George Toben
Leonard Sizer
George Rogers
Silas B. Weeks
None
Irving Fellows
Homer Metzger
Howard E. Conklin
Stanley K. Seaver
Fred Sargent
Raymond C. Smith
Raymond H. Tremblay
A. Robert Koch
Marvin W. Kottke
Robert O. Sinclair
Fred C. Webster
Lee M. Day
Deane Lee
None
Mary E. Templeton
John H. Foster
George Frick
Malcolm I. Bevins
John W. Malone
Donald Marion
Bernard (Bud) F. Stanton
None
David A. Storey
Olan D. Forker
Johannes Delphendahl
Gerald L. Cole


