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soil erosion dynamics: off farm impacts, on farm
impacts/ Federal Agriculture Improvement and
Reform Act of 1996 [FAIR of 1996]/ United States
Abstract: Soil erosion has both on-farm and off-farm
impacts. Reduction of soil depth can impair the
land's productivity, and the transport of sediments
can degrade streams, lakes, and estuaries. To
address this problem, soil conservation policies have
existed in the United States for over 60 years.
Initially, these policies focused on the on-farm
benefits of keeping soil on the land and increasing
net farm income. Beginning in the 1980s, however,
policy goals increasingly included reductions in off-
site impacts of erosion. The Food Security Act of
1985 was the first major legislation explicitly to tie
eligibility to receive agricultural program payments to
conservation performance. The Federal Agriculture
Improvement and Reform Act (FAIR) of 1996
modifies the conservation compliance provisions by
providing farmers with greater flexibility in
developing and implementing conservation plans. As
a consequence of conservation efforts, total soil
erosion between 1982 and 1997 was reduced by
42% and the erosion rate fell from 8.0 tons per acre
in 1982 to 5.2 tons per acre in 1997. Still, soll
erosion is imposing substantial social costs. In 1997
these costs are estimated to have been approx.
$29.7 billion. To further reduce soil erosion and
thereby mitigate its social costs, there are a number
of policy options available to induce farmers to adopt
conservation practices including, education and
technical assistance, financial assistance, research
and development, land retirement, and regulation
and taxes.
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Abstract: A survey was used to model the
probability of participation in Oregon's CREP as a
function of the economic incentives and
expectations, environmental regulation and
preferences, personal characteristics; and prior
knowledge about USDA programs.
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Abstract: Vegetative buffer strips (VBS) are being
proposed as a tool to protect water quality from
nonpoint pollution nationwide, yet no studies have
investigated the economics of implementing VBS.
This study evaluates environmental costs and
benefits of implementing VBS, both to the grower
and to society as a whole, as a means of capturing
nonmarket ecosystem values and informing
decision-making. Results indicate a net economic
benefit to the grower for installing VBS within the
first year, if the economic costs of erosion are
considered. The installation of VBS also has
extensive economic benefits to society, including in
areas such as tourism, commercial fisheries, long-
term road maintenance, and harbor protection.
These results support installing VBS as a
management strategy in an erosion-prone
watershed to protect water quality and preserve soil
fertility, as well as to protect economic interests. A
number of policy tools to encourage VBS
implementation are discussed, including tax
incentives and legislative policies. Government
intervention through incentive-based programs is
advocated due to the clear economic and ecologic
benefits to society.
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Abstract: In this paper, onfarm water conservation
and agricultural economic tradeoffs between
selected regulatory and conservation-incentive
water-policy choices are evaluated for the Pacific
Northwest. Five broad water-policy perspectives are
analysed using a total of 37 alternative policy
scenarios. Policy analyses use a primal/dual-based,
multi-product, normalized restricted-equilibrium
model of Pacific Northwest field-crop agriculture.
Results demonstrate that conservation-incentive
water policy, when integrated within balanced policy
reform, can produce upwards of 1.7 million acre-feet
of onfarm conserved water for the region, while also
significantly increasing economic returns to farmers.
Producer willingness to accept water-policy change
is lowest for regulatory policy (US$4-$18 per acre-
foot of conserved water), but highest for
conservation-incentive policy that increases both
irrigation efficiency and crop productivity ($67-$208
per acre-foot of conserved water). Conservation-
incentive water policy also enhances decision-maker
flexibility in meeting multiple regional policy goals
(i.e. water for endangered aquatic species, water
quality, Native American treaty obligations, and
sustainable rural agricultural economies).
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Protection: No-till and Conservation Buffers in
the Midwest.

Conservation Technology Information Center.
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http://www.ctic.purdue.edu/ctic/FINAL.pdf

Abstract: This 32-page publication from the CTIC
examines the adoption of no-till and conservation
buffers in the Midwest. Farmers and the environment
in the Great Lakes watershed and North Central
region, which includes lllinois, Indiana, lowa,
Michigan, Minnesota, Missouri, Ohio, Wisconsin,
and the western portions of New York and
Pennsylvania, stand to benefit from increases in no-
till practices and conservation buffers. The region,
although very productive, has millions of highly
erodible acres. The document explores many of the
challenges, opportunities, management strategies,
and successful marketing efforts for promoting
conservation here. Soil quality benefits derived from
no-till practices are explained, along with techniques
to overcome transitional challenges producers face
when converting from conventional systems.
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Abstract: Agriculture has long been regarded as a
major contributor to wildlife habitat despoliation, soil
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degradation, and downstream watercourse pollution.
It would be possible to largely eliminate natural
resource degeneration through judicious application
of on-farm conservation practices. Farmers have
little economic incentive to conserve because,
according to previous research, most conservation
techniques have been demonstrated to be
unprofitable. The empirical research into three
alternative types of conservation practices for this
study confirms that two (conservation crops and
riparian buffer strips) provide for net costs to
farmers, and that the third (conservation soil tillage)
is not profitable under all circumstances. At the
same time, the research shows that two out of the
three sets of practices, namely riparian buffer strips
and conservation tillage, can be economically
beneficial to society as a whole. This raises the
guestion of whether and to what extent society, as
economic gainers, should offer compensation to
farmers as economic losers. This study furthermore
establishes that not all conservation practices that
result in reduced soil erosion will lead to decreased
sediment and phosphorus loadings into
watercourses; that not all reduced sediment and
phosphorus loadings lead to improved water quality;
and that, even where an improvement to water
quality in chemical, physical, biological and aesthetic
terms can be obtained, the costs to society of
achieving improvement may exceed the economic
benefits. Such outcomes can readily promote
disagreements between environmentalists and
ecologists on the one hand and socio-economists on
the other.
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Abstract: The zero-tillage and minimum-tillage
technologies, which are now being rapidly adopted
in many areas of western Canada, have made a
significant contribution to the sustainability of the soil
resource. As a measure of economic viability of
these practices this study uses the Top
Management Model to simulate the 5-yr ending
equity given stochastic prices and yields for a
consensus farm in central Saskatchewan.
Simulations are used to compare a minimum
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disturbance, zero-tillage system to a more
conventional direct-seeding system. At 1994 crop
and input prices, and a 10% yield advantage, zero-
tillage systems compared favourably with
conventional direct-seeding system. The relative
crop yield and glyphosate price are key
determinants to the short-run profitability of adopting
zero-tillage technologies with fuel price having a
smaller influence. When the switch to zero tillage
allows a net reduction in machinery stock, this
simultaneously increases the profitability, and
reduces the financial risk for the producer. We
conclude that in areas of Saskatchewan where zero-
tillage systems provide a yield advantage, producers
will continue to adopt these systems as an
economically viable means of sustaining their soil
resource.
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the five pillars in the FAO/IBSRAM (International
Board for Soil Research and Management)
Framework for the Evaluation of Sustainable Land
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Management (FESLM), raise difficult assessment
and evaluation problems. Economic viability is
included as one of the pillars in this FELSM and is
essential for the sustained adoption of conservation
farming projects. However, even specifying
economic viability and obtaining operational and
predictive indicators for it is difficult because, for one
thing, the economic viability of a farming system
depends upon a variety of attributes. These include
the level of economic returns, the instability and
uncertainty of returns, and in monetary economies,
the associated financial requirements for the farming
system, the availability of finance and its implications
for the financial liquidity of the farm. In all
economies, the amount of investment required to
adopt a sustainable conservation farming project will
be a major consideration. As a rule, economic
viability is also related to the sustainability of the
natural productivity of soils and other natural
resources on which economic production partially
depends, so economic indicators depend in part on
noneconomic factors, and a holistic approach is
needed. Taking such factors into account, as well as
the difficulty of predicting the future economic
sustainability of conservation projects, this paper
critically reviews suggestions made in the literature
for developing appropriate indicators of
sustainability, such as those of Lynam and Herdt
(1989), as well as break-even analyses and the
scope for applying various forms of cost-benefit
analysis. lllustrations are drawn from the
IBSRAM/ACIAR project investigating land
management on vertisols and on sloping lands, e.g.
in Australia and The Philippines.
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the literature.
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Abstract: New crop production technologies
developed in response to growing concern over
environmental contamination from agriculture may
be neither more profitable nor higher yielding than
the systems they replace, but they often reduce
environmental contamination or improve soil and
water quality. Systems designed with environmental
objectives cannot be evaluated fairly just by
productivity, which is what often is done in economic
studies of alternative systems. We review 58 recent
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studies comparing alternative crop production
systems to identify the key criteria for system
comparisons, the system characteristics important in
designing the analysis, and the methods most suited
for comparing alternative systems. The four key
criteria we looked for in system comparisons are
expected profit, stability of profits, expected
environmental impacts, and stability of
environmental impacts. Most economic studies of
crop production focus exclusively on profitability, and
incorporate neither environmental criteria nor the
dynamic characteristics inherent in alternative
systems. We identify promising new approaches that
take account of specific environmental
characteristics and attempt to balance the objectives
of profitability and environmental risk management.
Balanced environmental-economic analysis is most
likely to be achieved by integrating biophysical
simulation models with economic optimization
methods to model the trade-offs among profitability,
environmental impact, and system stability (both
financial and environmental).
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Abstract: Ridge tillage (RT) has been proposed as
an economically viable conservation tillage
alternative for row crop production; however the
long-term economic viability of RT in the northern
Corn Belt of the USA is largely unknown. Economic
returns, risk and input use were compared for RT
and conventional tillage (CT) in a corn (Zea mays L.)
and soybean (Glycine max (L.) Merr.) rotation with
high, medium and low nitrogen treatments. The
analysis was based on 10 years of experimental
data from Brookings, SD on a Barnes clay loam (US
soil taxonomy: fine-loamy, mixed, superactive, frigid
Calcic Hapludoll; FAO classification: Chernozem).
Economic returns were significantly higher at the
highest nitrogen treatment levels. Highest average
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net returns to land and management were $78 per
hectare for RT at the high nitrogen treatment level
(RT-H) followed by $59 per hectare for CT at the
high nitrogen treatment level (CT-H). Risk,
measured as the standard deviation of net returns,
was the lowest for CT at the medium nitrogen
treatment level (CT-M) followed by RT-H and CT-H.
However, net returns were substantially lower under
CT-M at $32 per hectare. Average yields and
average operating costs were not significantly
different for RT-H and CT-H. Reduced equipment
operating costs for CT-H were offset by increased
herbicide costs for RT-H. Equipment ownership
costs were significantly lower for RT-H than CT-H.
There were no significant differences in fertilizer use
for RT and CT. Pesticide use was significantly higher
for RT-H than CT-H. Fuel use was 18-22% lower
and labor use was 24-27% lower for RT-H than CT-
H. Despite continued low adoption rates for RT in
the northern Corn Belt, our analysis shows that RT is
an economically viable alternative to CT.
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Abstract: This paper presents a methodology for
incorporating environmental impacts and income
distribution goals in economic analysis of watershed
management policies. Empirical results on a small
lllinois, USA, watershed indicate that farm costs are
increased notably by restricting agricultural pollution
and soil erosion. The income distribution constraint
also reduces economic efficiency, but the efficiency
loss due to implementing this constraint is less than
10% of the costs resulting from environmental
regulations. An ex post comparison of these results
with the actual payments offered to farmers under
the incentive program currently in place in the
watershed reveals that these payments are
approximately equal to the losses estimated by the
analysis when the burden of environmental control is
shared equally among the farmers.
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Abstract: Concerns about environmental
sustainability and economic survival have changed
tillage practices significantly in western Canada. This
study examined the effects of conventional (CT),
minimum (MT), and no-tillage (NT) management on
the economic performance of hard red spring wheat
(Triticum aestivum L.) or durum wheat (Triticum
turgidum L.) production when grown in fallow-wheat
(F-W) and continuous wheat (Cont W) rotations,
over a period of up to 12 yr (1982-1993) on three
soil textures in southwestern Saskatchewan. Our
results show little short-term economic incentive for
producers to adopt NT management practices.
Production costs were similar on the three soll
textures, averaging 141 ha-1 for F-W and 224 ha-1
for Cont W. Total costs for Cont W systems
averaged 10 to 13% higher for NT compared to CT.
For F-W systems, total costs for NT averaged 29%
higher than for CT on the silt loam, and 14% higher
on the heavy clay. Also for F-W systems, costs for
NT averaged 23, 12, and 17% higher than for MT on
silt loam, sandy loam, and heavy clay soils,
respectively. Although conservation tillage (MT and
NT) provided savings in labor, fuel and oil, machine
repair, and machine overhead (compared to CT),
these savings were more than offset by greater
expenditures for herbicides. On the silt loam, net
returns were highest for Cont W (CT) and lowest for
F-W (NT) at wheat prices greater than 147 t-1; at
lower wheat prices, F-W (CT) and Cont W (CT)
provided the highest and about equal net returns.
On the sandy loam, F-W (MT) consistently earned
the highest net return; F-W (NT) ranked second
highest, while Cont W systems ranked lowest. On
the heavy clay, F-W (MT) and Cont W (CT) provided
the highest net return at wheat prices greater than
147 t-1, while at lower wheat prices F-W (MT)
ranked highest. In our study, the relatively poor
economic performance of conservation tillage,
particularly NT, for monoculture wheat production
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was due to a combination of higher input costs and
the lack of significant yield advantages with MT and
NT management.
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Abstract: This paper studies the effects of crop
rotation and a limitation on the application of
nitrogen fertilizer on the reduction of excess nitrogen
available for potential leaching into the ground
water. For a farmer initially planting corn
continuously, the adoption of a soybean-corn
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rotation will have a smaller compliance cost, but it
will not eliminate the excess application of nitrogen
fertilizer under a relatively low nitrogen fertilizer to
corn price ratio. An explicit limitation on nitrogen
fertilizer use would be needed to achieve this
objective. Limiting nitrogen fertilizer use on cropland
susceptible to a high potential for leaching will have
a smaller compliance cost than on cropland with a
moderate potential for leaching.
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Abstract: The study examines Louisiana small
farmers' reasons for not participating in the
Conservation Reserve Program (CRP), their
awareness of the program, and their willingness to
participate in the program. The results suggest that:
farmers do not participate in the CRP if revenues
from cropland are an important source of income, or
if they are tenants; awareness is significantly related
to education, income, race, and average return per
acre; willingness is positively influenced by payment
per acre, age, and farm status. Participation
depends on whether payments per acre are
comparable to the opportunity costs of removing
cropland from production.

This citation is from AGRICOLA.

120. An empirical analysis of the relative
efficiency of policy instruments to reduce nitrate
water pollution in the U.S. Southern High Plains.
Wu, J.; Teague, M. L.; Mapp, H. P.; and

Bernardo, D. J.

Canadian Journal of Agricultural Economics / Revue
Canadienne d'Economie Rurale 43 (6): 403-420.
(Nov. 1995)

NAL Call #: 281.8-C16; ISSN: 0008-3976
Descriptors: nitrate/ water pollution/ water quality/
water policy/ environmental protection/ nitrogen
fertilizers/ application rates/ regulations/ taxes/ water
use/ irrigation water/ incentives/ irrigation systems/
mathematical models/ simulation/ southern plains
states of USA/ epic pst crop growth/ chemical
transport model/ mathematical programming model
This citation is from AGRICOLA.

121. Encouraging farmers to produce
environmental benefits from agriculture.
Westra, J.; Zimmerman, J.; and Vondracek, B.
Selected papers from the annual meeting of the
American Agricultural Economics Association
(May 2002)

NAL Call #: HD1405 .A44.

Notes: Supplemental online access through
http://agecon.lib.umn.edu.

Descriptors: farm management/ environmental
protection/ social benefits/ externalities/ water
quality/ fisheries/ farm income/ streams/ watersheds/
simulation models/ computer simulation/ land use/

31

land diversion/ Minnesota/ agricultural drainage and
pesticide transport model/ coolwater stream/
warmwater stream/ Wells Creek Watershed/
Chippewa River Watershed/ Minnesota

This citation is from AGRICOLA.

122. Enrolling conservation buffers in the CRP.
Loftus TT and Kraft SE

Land Use Policy 20 (1): 73-84; many ref. (2003)
NAL Call #: HD101.L35

This citation is provided courtesy of CAB
International/CABI Publishing.

123. Enrollment of filter strips and recharge
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Abstract: Two related contingent valuation surveys
were conducted in ten Cornbelt counties to estimate
the potential enroliment in the Conservation Reserve
Program (CRP) and a 30-year easement program of
filter strips and cropland in areas vulnerable to
groundwater contamination. It was found that
potential CRP enrollment climbs dramatically in the
range $90-140/acrel/year. Filter strip enrollments are
greater than recharge area enrollments at any given
rental rate. Thirty-year easements receive
substantially less enrollment than CRP when a lump
sum of 10 times the CRP rate is offered. Tree
planting is a low percentage of CRP enrollments, but
is a higher percentage of 30-year easement
enrollments. Allowing enrollments to be used for set-
aside requirements improves enrollments in the CRP
by 32% for filter strips and by 6% for recharge areas;
these differences are most marked at lower annual
rental rates. Farmland owners who indicated they
would not enroll gave primarily financial reasons for
making that decision, further indicating that
enrollment is very responsive to rental rates for the
CRP and lump sums for easements. However,
allowing variable time periods for contracts,
adjusting rental rates for inflation or local cropland
rental rates, publicizing maximum annual rental rates
(MARRS), and simplifying the enrollment process
could increase enrollments.
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124. Environmental and economic tradeoffs of
alternative cropping systems.

Koo SeungMo; Williams, J. R.; Schurle, B. W.; and
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125. The environmental consequences of the
conservation tillage adoption decision in
agriculture in the United States.

Uri, Noel D

Water, Air and Soil Pollution 103 (1-4): 9-33. (1998)
NAL Call #: TD172.W36; ISSN: 0049-6979
Descriptors: agricultural production/ conservation
tillage/ corn production/ environmental impact/
fertilization/ pesticide applications/ soil erosion/
water runoff

Abstract: The environmental consequences of
conservation tillage practices are an important issue
concerning the impact of agricultural production on
the environment. While it is generally recognized
that water runoff and soil erosion will decline as no
tillage and mulch tillage systems are used more
extensively on cropland, what will happen to
pesticide and fertilizer use remains uncertain. To
gain some insight into this, the conservation tillage
adoption decision is modelled. Starting with the
assumption that this decision is a two step
procedure - the first is the decision whether or not
adopt a conservation tillage production system and
the second is the decision on the extent to which
conservation tillage should be used - appropriate
models of the Cragg and Heckman (dominance)
type are estimated. Based on farm-level data on
corn production in the United States for 1987, the
profile of a farm on which conservation tillage was
adopted is that cropland had above average slope
and experienced above average rainfall, the farm
was a cash grain enterprise, and it had an above
average expenditure on pesticides and a below
average expenditure on fuel and a below average
expenditure on custom pesticide applications.
Additionally, for a farm adopting a no tillage
production practice, an above average expenditure
was made on fertilizer.
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Abstract: Conservation of natural resources is
inextricably bound to public attitudes and opinions.
Other articles in this issue of BioScience argue for
greater involvement by the scientific community in
public education and outreach. This one addresses
the effectiveness of various outreach and education
techniques, based on the experiences of the Natural
Resources Conservation Service (NRCS), a US
Department of Agriculture nonregulatory agency that
is responsible for helping farmers, ranchers, and
landowners conserve natural resources on private
lands.
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Abstract: Soil erosion has both on-farm and off-farm
impacts. Reduction of soil depth can impair the
land's productivity, and the transport of sediments
can degrade streams, lakes, and estuaries. Since
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1933, soil conservation policies have existed in the
United States. Originally they focused on the on-
farm benefits of keeping soil on the land and
increasing net farm income. Beginning in the 1980s,
however, policy goals increasingly included
reductions in off-site impacts of erosion. As a
consequence of conservation efforts associated with
explicit U.S. government policies, total soil erosion
between 1982 and 1992 was reduced by 32% and
the sheet and rill erosion rate fell from an average of
4.1 tons per acre per year in 1982 to 3.1 tons per
acre in 1992 while the wind erosion rate fell from an
average of 3.3 tons per acre per year to 2.4 tons per
acre per year over the same period. Still, soil erosion
is imposing substantial social costs. These costs are
estimated to be about $37.6 billion annually. To
further reduce soil erosion and thereby mitigate its
social costs, there are a number of policy options
available to induce farmers to adopt conservation
practices including education and technical
assistance, financial assistance, research and
development, land retirement, and regulation and
taxes.
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Washington, D.C.: GAO. (2001)

Notes: Report to Congressional Requesters; Title
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136. Evaluating barriers to participation by
fertilizer and agricultural chemical dealers in a
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Abstract: Sixty summer resident bird species were
recorded on 3 fenced and 3 unfenced riparian areas
located in grazed pastures in Lancaster County,
Pennsylvania. The greatest impact of fencing was
on nest density and nest success. Nest density was
higher on fenced than control sites, but nest success
was lower on fenced compared to control sites.
Although nest success was lower, overall
productivity (no. of successful nests/ha) did not differ
between fenced and control sites. Reducing stream-
bank erosion, improving water quality, and the belief
that fencing would become mandatory in the future
were the primary reasons landowners gave for
participating in the fencing program. After joining the
program, the major concerns or complaints
landowners had about fencing involved weeds,
fence maintenance, and loss of pasture. These
issues will need to be addressed to maintain high
levels of voluntary participation in fencing programs.
© Thomson

138. Evaluation of farmers' perceptions of soil
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Abstract: Understanding farmers' knowledge of soil
quality and health is essential to ensure transfer of
appropriate technology for on-farm assessments.
The objective of this study was to evaluate farmers'

34

knowledge of soil quality by comparing their
perceptions of soil conditions for "good" and
"problem" soils on their farms with values of soll
quality indicators as determined by established
assessment protocol. Twenty-four conventional and
organic farmers throughout eastern Nebraska were
paired within regions of similar climate, topography,
and soil type and their perceptions of soil quality
indicators were queried using a written
guestionnaire. Questionnaire data were compared
directly to values of soil quality indicators and
perception accuracy indices were calculated.
Overall, perception accuracy of soil quality indicators
did not differ between conventional and organic
farmers. Farmers' perceptions of soil quality
indicators tended to be more accurate for "good"
soils as compared to "problem" soils. Indicators that
were incorrectly estimated at a frequency greater
than 33% included available nitrogen and
phosphorus, soil color, degree of compaction, and
infiltration rate. Despite this, farmers' perceptions
were correct or nearly-correct over 75% of the time
for the majority of indicators evaluated in the study.
Evaluation of social and managerial factors indicated
that perception accuracy of soil quality indicators
declined as the time of on-farm tenure increased.
Results from this study indicate that agriculturists
should seek out farmers' knowledge of soil
characteristics as a first iteration to point-scale
evaluation of soil quality.
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Abstract: The 1990 Farm Bill provides a number of
incentives to farmers and farmland owners to
improve water quality by retiring critical croplands
through the Conservation Reserve Program (CRP)
and the Agricultural Wetland Reserve Program
(AWR), and by controlling chemical use through the
Water Quality Incentives Program (WQIP). The
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study utilizes two contingent valuation
methodologies on 770 mail surveys and 157
personal interviews in 10 cornbelt counties to
estimate potential participation in these programs as
a function of financial incentives offered. It also
identifies possible barriers to increased enrollment
and presents farmers' attitudes toward these
programs as well as toward Swampbuster. The
results show that potential enrollments in the WQIP
are low; only 17.5 percent of respondents indicated
an interest in participating. In contrast, potential
enrollments of filter strips, recharge areas, and
farmed wetlands in the CRP respond strongly to
annual rental rates, particularly in the range

$90 -140/acre.
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Abstract: This paper attempts to illustrate the use of
a structured social psychology methodology, the
Theory of Planned Behaviour, in explaining how and
more crucially why farmers manage the existing
wildlife and landscape features on their holdings.
The hedge management behaviour of Bedfordshire
farmers is studied to illustrate the theory and it was
found that the more ‘conservation minded' ones
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regarded the conservation benefits of hedge
management more likely to be true and value them
more highly than other farmers do. Such farmers
also felt under greater social pressure to manage
their hedges. This use of the Theory of Planned
Behaviour suggests that it can provide a useful
insight into farmers' decision-making processes and
their conservation behaviour.
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Abstract: Water price reforms are increasingly being
used to encourage improvements in irrigation
efficiency through technology adoption. A
microparameter approach based on field-level data
is used to assess the effect of economic variables,
environmental characteristics, end institutional
variables on irrigation technology choices. The
results show that water price is not the most
important factor governing irrigation technology
adoption; physical and agronomic characteristics
appear to matter more. The results demonstrate the
importance of using micro-level data to determine
the effects of asset heterogeneity and crop type on
technology adoption.
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Abstract: This paper examines various factors which
contribute to performance of water user
associations. The capability of collective
organizations such as WUAs to develop appropriate
rules and to enforce them while keeping the level of
conflict low is considered to be the core of
organizational performance. We focus on the
processes in collective organizations with greater
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attention to costs of working together. Four factors
representing benefits and costs, the rights held by
the WUAs, magnitude of expected benefits, external
assistance received and leadership explain most of
the differences in performance. The prospect of
benefits is a necessary condition for individuals to
act collectively. But it is not sufficient. Expected
organizational costs need to be low. The prospect of
costs being low or being absorbed by one or more
individuals - either external agents or internal
leaders - provides an encouraging environment.
Effective internal leadership appears to be essential
as it can lead to greater congruence in interests and
greater possibility of mutual assurances which are
critical for collective action.
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Abstract: Factor-input demand should be affected
when a producer considers environmental risks in
the decision-making process; this is a straight
forward application of the LeChatelier Principle. The
two-fold purpose of this study is to develop a model
to estimate environmental costs arising from excess
factor inputs and to examine how firm-level factor-
input demand is affected by economic and
environmental risk. Nitrogen fertilizer use in
northeast Kansas dryland corn production is used as
an example. Weather and corn growth simulation
models were used to generate 50-year distributions
of dryland corn yields and potential environmental
damage (surplus nitrogen). A model for
approximating external environmental costs of
surplus factor inputs was developed. Private
(environmental costs not included) and social
(environmental costs included) net returns
distributions were generated for 1991 Farm Bill
program participation and non-participation.
Stochastic dominance analysis with respect to a
function was used to identify the risk-efficient
fertilizer strategies from among the 24 private and
24 social net returns distributions. Constrained
(private) and unconstrained (social) nitrogen fertilizer
demand schedules were then approximated on a
per-pound of fertilizer basis as measures of the
incremental value of nitrogen fertilizer. As expected,
the results suggest that: (1) in the absence of
environmental risk, nitrogen demand is more elastic

as a producer becomes more risk averse; and (2)
when environmental risk is introduced into the
decision-making process, nitrogen demand is more
elastic than when environmental risk is excluded.
The findings support the hypothesis that producers
when provided with information regarding the
potential environmental effects of production
strategies, may choose those that are more
environmentally benign.
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Abstract: Long-term trends for cropland harvested,
air emissions and deaths due to water-related
diseases (selected as indicators of land, air and
water pollution, respectively) are analyzed primarily
for the US from the early 1900s onward. Due to
technological change, the increases in these
indicators are generally less than those for
population (P), affluence (A) or their product (PA) -
sometimes by an order of magnitude. Technological
change resulted from secular improvements in
technologies which were adopted voluntarily - owing
to greater affluence and other economic factors - or
because of national environmental laws. While
environmental impacts had diminished substantially
even before their enactment, these laws, whose very
stringency may depend on affluence, consolidated
and extended those gains. The analysis suggests
that fostering economic growth and technological
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change will help reduce adverse environmental
impacts, including further losses of habitat and
biodiversity, as new cropland is created to meet
future global food demand.
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Abstract: This study investigates factors influencing
farmers' motivations for participation in the Cambrian
Mountains ESA scheme (Wales, U.K.). Emphasis is
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placed on analysing whether significant correlations
exist between ESA participation and specific factors.
A behavioural approach is used for analysis, largely
based on Brotherton's classification into ‘'scheme
factors' (e.g. payments) and 'farmer factors' (e.g.
age of farmer), but which expands this classification
by including the ‘information environment' of a
farmer and ‘dynamics within the farm district' -
variables which this study shares with some actor-
network approaches. While size and existence of
remnant wildlife habitats were strongly correlated
with overall participation, payments offered by the
scheme, information provided by ADAS, scheme
flexibility, the 'successors factor' and dynamics
within the district were of particular importance for
participation on farms of marginal ESA eligibility (i.e.
small farms lacking substantial semi-natural
habitats). Age, education and length of residency
were important for explaining differential entering of
specific habitats (especially broadleaved woodlands)
into the ESA scheme, while scheme duration,
dependence on the farm for income, tenure and the
general information environment of the farmer did
not influence overall participation. The paper
concludes by arguing that a behavioural approach
offers a valuable insight into farmers' decision-
making behaviour with regard to participation in agri-
environmental schemes, and that this study may be
seen as a starting point that could be expanded
through the use of related methodologies.

© Thomson

157. Factors influencing farmer's participation in
agri-environmental measures: A Belgian case
study.

Vanslembrouck, Isabel; Van Huylenbroeck, Guido;
and Verbeke, Wim

Mededelingen Faculteit Landbouwkundige en
Toegepaste Biologische Wetenschappen
Universiteit Gent 65 (4): 99-104. (2000)
Descriptors: Belgian agri environmental
management/ agricultural policy/ environmental
quality/ farmer participation/ farmer's participation
associated influences/ non market service reward
development/ resource management
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158. Factors to Consider when Bringing
Conservation Reserve Program (CRP) Land or
Idle Land Back into Production.

Murdock, L.; Herbek, J.; Townsend, L.; Hershman,
D.; Martin, J.; Rasnake, M.; Hill, D. B.; Clark, B.; and
Trimble, R. L. University of Kentucky, College of
Agriculture, Cooperative Extension Service;
ID-124, 1997.
http://www.ca.uky.edu/agc/pubs/id/id124/id124.htm
Descriptors: Conservation Reserve Program/
United States

Abstract: Looked at factors to consider, such as

38

which cropping system to use, pests that will be
encountered, fertility status of the field, other
nontraditional options, and the economics of
bringing land back into production after CRP
contract expiration.

159. Family Factors Affecting Adoption of
Sustainable Farming Systems.

Salamon, S.; Farnsworth, R. L.; Bullock, D. G.; and
Yusuf, R.

Journal of Soil and Water Conservation 52 (4):
265-271. (Aug. 1997)

NAL Call #: 56.8 J822; ISSN: 0022-4561
Descriptors: United States, lllinois/ comparison
studies/ farming/ attitudes/ decision making/ social
aspects/ education/ agricultural practices/ family
factors/ Evaluation process

Abstract: A paired comparison of 60 lllinois farm
families was employed, 30 using sustainable
systems and 30 using conventional systems, to
determine factors affecting adoption of sustainable
farming systems. The groups do not diverge
significantly along dimensions typically accounting
for farming contrasts, but are distinctive socially.
Families using sustainable systems have traditions
of environmentalism, systematically do on-farm
experimentation, and are prudent about resources.
Rather than making a paradigm shift to
environmentally sensitive farming, families who
adopt have a predisposition toward sustainable
practices in all aspects of their lives. Adoption of
sustainable systems is therefore as much for
efficiency or financial motives as it is for
environmental reasons. Families farming
conventionally but sharing many characteristics
identified with sustainable families, potentially are
those best targeted for educational programs.
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160. Farm*a*Syst/Home*a*Syst: A Framework for
Voluntary Action That Is Both Effective and
Replicable.

Castelnuovo, R.

Water Science and Technology 39 (12):

315-322. (1999)
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Water Pollution Control/ Public Participation/
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Home*A*Syst/ Water quality control/

Environmental action

Abstract: Farm*A*Syst/Home*A*Syst has developed
an applied approach to education that results in
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voluntary actions effective in preventing pollution.
Easy-to-use assessment worksheets are a key
innovation that enable landowners to identify
pollution risks on their property and develop plans to
correct problems. This active learning process
produces high levels of awareness that translate into
changes in behavior. Farm*A*Syst/Home*A*Syst
supports voluntary action by landowners with a
unigue structure that emphasizes interagency
cooperation and local program delivery. The
program's capacity for replication is demonstrated by
its evolution in the United States as well as its
adoption in North America and beyond. Examples of
international use include the Environmental Farm
Plan developed in Canada and a cotton- specific
adaptation in Australia. As a result of the ongoing
expansion of this common sense approach to
pollution prevention, Farm*A*Syst/Home*A*Syst
offers many options to involve and motivate farmers
and other non-industrial audiences whose voluntary
participation is needed to reduce diffuse pollution.
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161. Farm Economics to Support the Design of
Cost-Effective Best Management Practice (BMP)
Programs to Improve Water Quality: Nitrogen
Control in the Neuse River Basin, North Carolina.
Wossink, G. A. A. and Osmond, D. L.

Journal of Soil and Water Conservation 57 (4):
213-220. (2002)
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Descriptors: United States, North Carolina, Neuse
River/ Watershed Management/ Nonpoint Pollution
Sources/ Water Pollution Control/ Nitrogen/ Best
Management Practices/ Public Participation/
Economic Aspects/ Cost Analysis/ Cost Sharing/
Water quality control/ Water Pollution: Monitoring,
Control & Remediation

Abstract: This paper shows how farm economics
information that is widely available can be used to
help guide local resource managers and watershed
groups in their efforts to design cost-effective
programs to improve water quality. The focus is on
the economic elements driving farmer and
landowner decisions and how those compare with
incentive payments to alter these decisions. The
approach is illustrated for the case of Best
Management Practices (BMPs) mandated for
nitrogen control in the Neuse River Basin in North
Carolina. The empirical research shows that the
economics of the BMPs are very different for the
three regions in the basin as distinguished by
physiographic conditions. Economic differences in
implementing BMPs should be taken into account by
state and federal authorities when they are
determining cost-share programs. The research also
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shows that the cost-share payments offered for
grass buffers might not be in line with the relative
reduction in nitrogen emission offered by this BMP.
© Cambridge Scientific Abstracts (CSA)

162. Farm management and protection of natural
resources: Analysis of adaptation process and
dependence relationships.

Gafsi, M. and Brossier, J.

Agricultural Systems 55 (1): 71-97. (Sept. 1997)
NAL Call #: HD1.A3; ISSN: 0308-521X [AGSYDS]
Descriptors: mineral waters/ farm management/
natural resources/ environmental protection/
adaptation/ contracts/ farming systems/ innovation
adoption/ resource management/ case studies
Abstract: In the new farming context, farms are
under considerable pressure from their socio-
economic and administrative environment to adhere
to service or management contracts, which create
new constraints regarding production systems,
leading farmers to modify their farming practices with
a highly limiting effect on their manoeuvring power.
Using the example of protection of a mineral water
perimeter, we analyse in this paper: (i) the techno-
economic results of the adaptation process on the
farms; and (ii) the question of dependence of farms
with regard to the other party involved in the
contract. The methodological approach used is
crucial to the reliability of this analysis. We have
used the physical and monetary flow method to
carry out detailed studies of the farms based on the
case-study method. Results after the changes show
a trend to specialise and extensify production
systems, and also positive economic results with a
new source of farm revenue (bonuses). The analysis
shows that pressure to change leads to several
types of external control on farms, and also that
farmers are able to react in a number of ways. The
success of such programmes can be put down to a
certain number of factors which are examined here.
This citation is from AGRICOLA.

163. Farm Operators' Preferences for Soil
Conservation Service Information: Results From
Three Tennessee Watersheds.

Pompelli, G.; Morfaw, C.; English, B. C.; Bowling, R.
G.; Bullen, G. S.; and Tegegne, F.

Journal of Production Agriculture 10 (3):

472-476. (1997)
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Descriptors: United States, Tennessee/ Soil
Conservation/ Watersheds/ Attitudes/ Farms/
Regional Analysis/ Information Systems/ Prediction/
Legislation/ Water quality/ Agriculture/
Environmental information/ Human factors/
Information exchange/ Watershed protection/
Environmental action/ Conservation in

agricultural use

Abstract: Recent water quality legislation requires
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that the Soil Conservation Service (SCS) reach a
more diverse range of farm operators, especially
small farm operators. With few, if any, additional
resources, the effectiveness of the SCS's efforts to
communicate soil conservation information to new
audiences is critical. Thus, a better understanding
about farm operators' predispositions toward SCS
information may help SCS personnel reach these
new audiences more efficiently. This study examines
the extent to which farm and farm operator
characteristics can be used to predict farm
operators' attitudes about the usefulness of soil
conservation information supplied by the SCS. The
results of this study indicate that farm operators
contacted by SCS and extension personnel, who
also participate in government commodity programs
have an increased likelihood of considering SCS
information useful. Although regional influences
negatively affect the likelihood that farm operators
will consider the SCS soil conservation information
useful, farm size, gross sales, years of education,
and other farm and farm operator characteristics
were not found to be significant factors.
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164. Farm organization and resource use.
Campbell, M. B. and Dinar, A.

Agribusiness 9 (5): 465-480. (Sept. 1993)
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Descriptors: farm management/ decision making/
resource utilization/ farm inputs/ labor/ irrigated
farming/ drainage/ innovation adoption/
classification/ organization of work/
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165. Farm production systems of Mennonite and
non-Mennonite land owner-operators in Ohio.
Napier, T. L. and Sommers, D. G.

Journal of Soil and Water Conservation 51 (1):
71-76. (Jan. 1996-Feb. 1996)
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166. Farmer adoption of improved nitrogen
management technologies in rice farming:
Technical constraints and opportunities for
improvement.

Balasubramanian, V.

Nutrient Cycling in Agroecosystems 53 (1):
93-101. (Jan. 1999)
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167. Farmer evaluation of precision farming
technologies.

Batte, M. T. and Arnholt, M. W.
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168. Farmer irrigation scheduling: A case study
in Arizona.

Lamacq, S.; Gal, P. Y. le; Bautista, E.; and
Clemmens, A. J.

In: Evapotranspiration and irrigation scheduling:
Proceedings of the International Conference. (Held 3
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Camp, C. R.; Sadler, E. J.; and Yoder, R. E. (eds.);
pp. 97-102; 1996. ISBN: 0-929355-82-2
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Meinzen Dick, R.
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(May 1997)
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170. Farmer perspectives on the Wetlands
Reserve Program: A series of focus groups
conducted by the Soil and Water Conservation
Society, October 1993-February 1994.

Soil and Water Conservation Society (U.S.).
Ankeny, lowa: Soil and Water Conservation
Society. (1994)
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171. Farmer rationality and the adoption of
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the assumptions of traditional agricultural
extension.
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174. Farmers and the custody of the countryside:

Trends in loss and conservation of non-
productive habitats 1981-1998.

Macdonald, D W and Johnson, P J

Biological Conservation 94 (2): 221-234. (2000)
NAL Call #: S900.B5; ISSN: 0006-3207
Descriptors: human (Hominidae): farmers/ Animals/
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farmland management/ habitat destruction/ habitat
restoration/ hedgerow/ non productive habitats
Abstract: Using questionnaires circulated in 1981
and 1998, we assess the extent to which wildlife
habitats were lost from English farms during the
1970s and 1990s, and attempt to identify the forces
which motivated farmers to act as they did. We
investigate how farmers' professed interest in wildlife
and involvement with different leisure activities,
particularly field sports, was related to their actions,
and how these patterns had changed between the
two surveys. These patterns are of some interest in
assessing how the availability of subsidies, and
changes in the legal framework surrounding
farmland management, may effect the behaviour of
farmers. There were large regional differences
between farmers in their reported strategies with
respect to unproductive land in both surveys, which
could be at least partially related to regional variation
in cultivation types. While economic reasons were
predominant in motivating farmers to remove
hedgerows and other habitats in the 1970s, a large
proportion of farmers then also professed positive
attitudes to wildlife and stated that they would be
willing to co-operate with schemes for habitat
restoration if subsidies were available. In the 1990s
subsidies have become available, and many of the
1990s respondents had made use of the various
schemes recently in place to encourage habitat
restoration and preservation. There was some
evidence that fieldsport involvement was influential,
hunting farmers reported least hedgerow destruction
in both decades and shooting farmers reported
creating more new woodland in the 1990s than did
other farmers.
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175. Farmers' attitudes about farming and the
environment: A survey of conventional and
organic farmers.

Sullivan, Shannon; McCann, Elizabeth; De Young,
Raymond; and Erickson, Donna
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9 (2): 123-143. (1996)
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Abstract: Farmers have been characterized as
people whose ties to the land have given them a
deep awareness of natural cycles, appreciation for
natural beauty and sense of responsibility as
stewards. At the same time, their relationship to the
land has been characterized as more utilitarian than
that of others who are less directly dependent on its
bounty. This paper explores this tension by
comparing the attitudes and beliefs of a group of
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conventional farmers to those of a group of organic
farmers. It was found that while both groups reject
the idea that a farmer's role is to conquer nature,
organic farmers were significantly more supportive of
the notion that humans should live in harmony with
nature. Organic farmers also reported a greater
awareness of and appreciation for nature in their
relationship with the land. Both groups view
independence as a main benefit of farming and a
lack of financial reward as its main drawback.
Overall, conventional farmers report more stress in
their lives although they also view themselves in a
caretaker role for the land more than do the organic
farmers. In contrast, organic farmers report more
satisfaction with their lives, a greater concern for
living ethically, and a stronger perception of
community. Finally, both groups are willing to have
their rights limited (organic farmers somewhat more
so) but they do not trust the government to do so.
© Thomson

176. Farmers' attitudes to the benefits and
barriers of adopting automation for surface
irrigation on dairy farms in Australia.

Maskey, R.; Roberts, G.; and Graetz, B.
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Abstract: The study reports farmers' attitudes and
perceptions towards the "barriers" and "benefits" of
automatic irrigation systems. Factor analysis was
used to identify perceived "barriers" and "benefits"
and the impact of these on farmers' priority to adopt
automation was examined. Results suggest that
farmers' attitudes, particularly with respect to "cost"
and "lifestyle" influenced the priority given to
adopting automatic irrigation systems. The area
under pasture cultivation was also an important
determinant in the farmers' priority for adopting
automatic irrigation systems.
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177. Farmers' attitudes toward the carrying out
of wildlife habitat improvement actions (WHIA) in
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309-319. (2002); ISSN: 0044-2887

Descriptors: human (Hominidae): farmer, hunter,
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effects/ agri environmental management/ attitudes/
community participation/ crop residues maintenance/
economic compensation/ farm structures/ financial
subsidies/ hunting permits/ intensive agricultural
areas/ livestock breeding/ outsourcing/ payment
levels/ set aside lands/ socio economics/ wildlife
damage/ wildlife habitat improvement actions
[WHIAS]

Abstract: The research aims at estimating farmers'
willingness to carry out selected measures for
creating or improving wildlife habitat on their farms.
We have surveyed almost all farmers of one
agricultural province (Ravenna) in Northern ltaly, by
sending 9,500 questionnaires enclosed in three
major farm publications. The questionnaire was
elaborated on the basis of the results of previous
interviews with several farmers, hunters, public
functionaries and managers of agri-environmental
and wildlife sectors. The questionnaire was
organised by dividing it into two main sections: the
first covers socio-economic information about
farmers and farm structures, while the second asks
respondents about their willingness to carry out
some selected wildlife habitat improvement actions
(WHIA). Four main measures were proposed,
involving: game crops, crops residues maintenance,
management of set-aside land for wildlife and
management and reclamation of abandoned fields.
Different payment levels were proposed for each
measure. A telephone survey of 100 farmers
revealed that only 10% of them were aware of the
guestionnaires. We collected a total of 303 valid
guestionnaires (3.2% of the total, and 31.9% of the
examined questionnaires); they arrived partly by mail
and partly through agricultural extension agents. 128
of such farmers (42%) expressed a general
willingness to carry out actions in favour of wildlife in
the case of economic compensation; only 36 (12%)
were willing to carry out the proposed intervention if
a low level of subsidy were involved (the level
actually proposed in agri-environmental and/or
wildlife habitat measures in the Ravenna province).
Variables correlating positively with participation in
the WHIA program are: farm size, certain types of
farm (mixed, with prevalence of arable crops, and
with pasture, woodland and set-aside fields),
previous participation in agri-environmental
programmes, presence of hunting permits in the
family, absence of wildlife damage experience,
farmers' age (in upland areas), etc. Variables
correlating negatively with participation in the WHIA
program are: fruit crops, livestock breeding, absence
of outsourcing, farmers' age (on the plain), etc.

© Thomson
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178. Farmers' Choices: Management Practices to
Reduce Nutrient Leakage Within a Swedish
Catchment.

Bratt, A.

Journal of Environmental Planning and Management
45 (5): 673-689. (2002); ISSN: 0964-0568.
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Abstract: This paper analyses farmers' strategies on
management practices for the reduction of nutrient
releases, within a Swedish catchment. The main
objective of the European Union water framework
directive is to obtain good ecological water quality,
and the approach is specifically stipulated to be
catchment-based. Eutrophication is generally stated
as the main environmental problem in water
management and agricultural production is the major
cause of nutrient leakage. The analysis concentrates
on current agricultural management practices to
reduce nutrient leakage. Farmers are beginning to
experience a new awareness about nutrient use and
see manure as a resource instead of a waste
product. Further, those factors that are decisive for
decision making are investigated, including
information sources. The farm economy, the level of
ecological knowledge and regulations illustrate the
main obstacles linked to decision making.
Professional magazines and informal discussions
are considered the most esteemed information
sources. Farmers' disposition to change, and co-
operation, are also discussed, both of which are of
vital importance for the development of new official
administrative procedures.
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Contant, C. K. and Korsching, P. F.
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Abstract: Within the past decade, low cost and
convenient soil tests have been developed and
marketed to permit better matching of soil nitrogen
levels with crop needs. We explore the factors
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related to farmers' initial adoption and their
commitment to continued use of one such Kkit,
marketed in lowa as N-Trak. Early adopters of the N-
Trak had many of the same personal and farm
operation characteristics as farmers who have been
early adopters of other farming innovations. Further,
the principal factors in differentiating between
various levels of commitment to continued use of the
kit were perceptions of technological attributes of the
kit and, to a much lesser extent, farmer attitudinal
factors and personal characteristics. These results
suggest that perceived attributes of the technology,
especially its returns to time, effort, and financial
investment, were critical in the decision to adopt and
continue to use the N-Trak kit. Early adopters'
decisions to continue using it focused primarily on
cost, profitability, and technological issues, to the
exclusion of water quality concerns measured by
attitudinal items. These findings suggest that
providing information that shows the kit's ease,
compatibility, and advantages, would be more
persuasive than marketing it as a tool to enhance
water quality.
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Abstract: Impact of farming practices on the
environment and on wetlands is determined, to a
great extent, by the level of farmers' environmental
awareness. Effective conservation of wetlands
cannot depend merely on prohibitions but instead it
is necessary to investigate users' knowledge and
attitudes towards these vulnerable resources and
then inform and encourage sustainable use. In the
present study we examine: (1) farmers' knowledge
of the environmental impact of modern agriculture
practised adjacent to two Ramsar wetlands, Lakes
Kerkini and Prespa, and on the Plain of the Serres
Basin, (2) absence of knowledge associated with
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characteristics of farming operations and their
managers; and (3) which groups are in greater need
of environmental awareness and knowledge. Data
analysis revealed that the majority of farmers
ignored the environmental impact of modern
agriculture. Wetland farmers were more ignorant and
practised a more intensive form of agriculture than
those on the Plain. Prespa farmers were the most
intensive farmers and were also the most ignorant
with regards to water quality, soil and landscape and
the use of pesticides and herbicides. This is
particularly important since Prespa is a National
Park. Kerkini farmers showed less environmental
awareness and farmed more intensively, compared
to their adjacent counterparts on the Plain. Those
more 'knowledgeable' concerning environmental
impacts of high input agriculture are those younger
crop farmers with higher formal education and
training. The findings of the study call for immediate
action to implement specifically designed training
programmes for wetland farmers, primarily of
Prespa, so that they become more environmentally
aware and eventually change their behaviour in a
pro-environmental direction. This study highlights
the necessity to build a conservation consensus
among farmers in environmentally sensitive areas by
educating them to conserve natural resources,
training them to practise sustainable agriculture and
rewarding the most environmentally friendly
agriculture.
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Abstract: Effective use of biological control by the
pest manager requires knowledge of the biologies of
the pests and natural enemies, and their interactions
with their environment and agronomic practices.
Manufacturers provide information for products such
as microbial pesticides and entomophagous
arthropods used in augmentative biological control.
However, information about process-oriented
methods such as classical importation biological
control and conservation of natural enemies is not
often available to the farmer. Governmental
extension programs are one method for providing
practical biological control information, but
availability in developed countries varies
considerably. Examples of transfer of biological
control information are provided for New Zealand,
Canada, and Australia. In the United States, the
Extension Service, a branch of the U.S. Department
of Agriculture, provides partial funding and
coordination for pest management educational
programs conducted at the national, regional, state
and local levels. In a twelve-state region of the North
Central United States, university extension and
research entomologists have developed a
coordinated program to educate county extension
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personnel, farmers, and private consultants about
the use of biological controls in pest management.
The details of this model program are discussed.
The paper concludes with a discussion of the
educational constraints that must be overcome to
successfully increase the adoption of biological
control.
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Abstract: GCTE3 science seeks to predict the
effects of global change on agriculture, forestry and
soils. Better understanding the response of these
ecological systems, it is argued, will enable society
to better ameliorate, adapt to, and even benefit from,
the forces of global change. The argument
presented in this paper, however, is that the
response of managed ecosystems can only be
understood by treating likely human response to
global change as an integral part of the research
agenda. Linking science and policy research matters
because the adoption of technologies for improved
natural resource management, or of other
interventions that scientific research may help
design, is conditioned by socio-economic factors
that policy research is better equipped to articulate.
The paper first discusses how natural resource
management and technology adoption are
influenced by policy factors. It then explores why
science - including GCTE - research needs to be
linked to policy research. The reasons include: (a)
that understanding biophysical processes is
necessary but insufficient to understanding the
socio-economic consequences of global change; (b)
that the design of interventions to ameliorate
negative and foster positive change at a global scale
depends on gauging the likely human behavioral
responses to change; (c) that although global
impacts arise from an accumulation of local
changes, interventions are often best coordinated in
an international forum where the interests of
potential "winners" and "losers" can best be
matched. Different (winner and loser) nations have
different policy stances on the underlying promoters
of change, e.g., population growth, carbon
emissions, biodiversity loss, etc. Failure to
understand the (often economic) incentives
underlying the "business-as-usual" position of many
countries can hamper progress, even if the scientific
arguments are compelling. The paper also assesses
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how best to link GCTE science research and policy
research. Researchers need to be: (a) concerned at
many scales, from local to global; (b) able to predict
and allow for the influences of technical change; (c)
able to model biophysical processes and behavioral
norms and responses in an integrated way.
Interactive models in which biophysical processes
impact on human behavioral response and vice
versa are increasingly required. Even where land
use and socio-economic models are not formally
linked, significant gains may be made from
multidisciplinary approaches and information
exchange that develop common scenarios under
which biophysical and economic analyses are made
separately, but at least in complementary ways.
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Abstract: While significant nonpoint source (NPS)
pollution control progress has been made since
passage of Section 319 in the 1987 Water Quality
Act, existing federal legislation does not provide for
the most timely and cost-effective NPS pollution
reduction. In this paper, we use findings from the
Rural Clean Water Program and other nationwide
agricultural NPS pollution control programs, building
on legislative history, to recommend a coordinated
and efficient direction for agricultural water quality
legislation. A collaborative framework should be
established to accomplish the goals of the Clean
Water Act (CWA), Coastal Zone Management Act
(CZMA), and the Conservation Title of the Farm BiIll.
Valuable elements of the 1990 CZMA amendments
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that created a coastal NPS program should be
subsumed into the CWA. The CWA should
reemphasize use of receiving water quality criteria
and standards and should allow states flexibility to
tailor basin-scale NPS program implementation to
local needs. Implementation should involve targeting
of NPS pollution control efforts to critical land
treatment areas and use of systems of best
management practices to address these targeted
water quality problems. The 1995 Farm Bill should
reorient production incentives toward water quality to
support the collaborative framework, implementing
ecologically sound source reduction principles. The
Farm Bill and the CWA should contain interrelated
provisions for voluntary, incentive-assisted producer
participation and fallback regulatory measures. Such
coordinated national water quality and Farm Bill
legislation that recognizes the need for flexibility in
state implementation is supported as the most
rational and cost-effective means of attaining water
quality goals.
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