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Extra-Market VJ ... ~ sand 

by Gregory 
L. Poe T here is widespread recognition that on-farm 

activities have social implicat ions that 
extend far beyond the boundaries of indi

vidual farms, and that markets simply do not 
account for the off-farm social impacts of agricul
tural land-use practices. Extra-market costs (such 
as grow1d and surface water contamination) and 
benefits (such as open space and rural landscapes) 
are increasingly a principal consideration in agri
cultural and environmental policy. Many states and 
locali ties, for example, are actively pursuing poli
cies to protect water supplies fro m agricultural con
tamination while separately implementing incen
tive programs and legal protections designed to pre
serve farmland. All too often these policies are in
consistent and work at cross-purposes. 

Continued efforts to address both the positive 
and negative externalities associated with agricul
ture are similarly apparent at the federal level. Most 
notably the recent farm bill, entitled the Federal 
Agricultural Improvement and Reform Act of 1996 
(FAIR), augmented funding for environmental and 
farmland protection provisions with the specific 
mandate "to maximize the environmental benefits 
per dollar expended." Yet, although crea ted by the 
same statute, these environmental and agrarian pro
grams are not coordinated. Furthermore, the vol
untary nature of these farm bill programs are a 
marked and confusing contrast to the enforceable 
agricultural bes t management practices mandated 
by the Coastal Zone Management Act, which, if 
adopted, will impose substantial costs on some farms 
(Heimlich and Bernard). 

T he current, often competing, mix of agricul
tural environmental policies has been supported by 
past economic research on extra-market benefits and 
costs. This linkage between research al'ld policy is 
explored here, along with suggested directions for 
how agricultural environmental programs and poli-

ricultural 
olicies 

cies might evolve to better account for me simulta
neity of benefits and costs associated wim agricul
turalland use. 

Compartmentalization of benefits and 
costs in research and policy 
Agricultural environmental policy initiatives have 
been bolstered by economic research in the last 
two decades. This research sought to quantify the 
social extra-market values associated wim agricul
tural practices. From a policy perspective this body 
of research is important. It demonstrates that botl1 
the extra-market benefits and the extra-market costs 
associated with far mland and agricultural practices 
are large and thus warrant consideration of public 
policy intervention. For example, an ea rly 1980s 
study es timated that the national off-site costs of 
agricultural erosion (such as water storage damage, 
flood damage, water treatment, and recreational op
portunities) were conservatively estimated at $2.2 
billion annually (Clark) . Economic research con
ducted in the latter 1980s sugges ted that agricul
tural contamination of groundwater may impose 
billions of dollars of avoidable monitoring and re
medial costs on households and communities na
tionwide (Lee and Nielsen). Another line of re
search over the last decade focused on individual 
willingness to pay for environmental quality. This 
research found that the benefits of protect ing 
groundwater from agricultural contamination ranges 
from $56 to several hundred dollars per household 
per annum (Boyle, Poe, and Bergstrom). Likewise, 
a number of localized amenity benefi ts studies of 
agricultural land report annual household willing
ness-to-pay values for protecting farmland in the 
one- to three-hundred-dollar range (Poe). 

Indeed, it can be argued that such research is 
directly related to the current set of agricultural 
environmental policies. The policy shift away from 



traditional concerns with on-site soil loss and co
ward off-site considerations of soil erosion was dem
onscrated in the Conservation Reserve Program and 
the "Sodbuster" cross-compliance provisions of the 
1985 farm bill. This legis lation was backed by a 
then emerging body of literature documenting sub
stantial off-site water qualiry impacts associated with 
farmland erosion at the national level. Some more 
targeted water qualiry protection initiatives were 
introduced in the 1990 farm bill, agai n in step 
with a growing body of research documenting the 
potential social costs of agricultural contamination 
of ground and surface waters. In co ntrast, the lack 
of a strong federal effort co protect farm land may 
be amibuted, in part, co an absence of highly vis
ible, national-level valuation research on this copic. 

A critical limitation of the existing extra-market 
valuation literature in this area is that such research 
tends co be myopic and points to policies that ad
dress only one side of the agricwtural environmental 
relationship. Although it is widely acknowledged that 
farmland and agricwtural practices provide both ben
efits and cOStS, most, if not all, of the research fo
cuses exclusively on quantifying either the environ
mental costs or the ameniry benefits of agricwture. 
This artificial compartmental ization of exu·a-market 
benefits and costs in individual research programs 
engenders unilateral policy prescriptions. For instance, 
based on an assessment of the benefits and costs of 
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erosion control, Ribaudo, Osborn, and Konyar con
cluded that "land retirement as a primary pollution 
control tOol is expensive, but if appropriately tar
geted, cowd generate sufficient benefits (i.e., reduced 
off-site costs) to outweigh social com." A strikingly 
different conclusion was reported by Lopez, Shall, 
and Alcobello, who examined the ameniry benefits 
side of agricwturalland use and concluded that "land 
is under-allocated to agricwture." In arriving at these 
competing conclusions, each analysis failed to ac
count for countervailing extra-market values that 
might have mitigated the fincLngs. 

Importantly, agricultural environmental policy 
intervention reflects tllese research conclusions. 
Rather than addressing both sides of the issue in an 
effort to maximize societal benefits of land use, 
policy making at all levels has tended tOward devel
oping disconnected, and often incompatible, agri
cultural environmental policies. Frequently these 
policies seem to work at cross-purposes. One set of 
policies strives to minimize the off-site costs by 
modifYing agricultural practices. A separate set of 
policies is directed tOward maximizing the open
space benefits associated with farmland. As discussed 
previously, the fact is that both benefits and COStS 
of farmland and agricwtural practices are large. And, 
if the goal of agricultural environmental public 
policy is truly co "maximize the environmental ben
efits per dollar expended," then both sholud be 
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considered jointly. That is, instead of twO separate 
maximization processes, the objective should be a 
net benefi ts maximization algorithm that includes 
both off-site environmental cos ts and open-space 
benefits as arguments. 

Moreover, the valuation literature suggests that 
absolute and relative benefi ts and costs will vary 
widely by region and locality. Valuation research on 
the off-site costs of agriculture indicates that the costs 
of leaching and rLU10ff will vary subsrantially across 
sites, watersheds, and regions due to differential de
mands for water, existing levels of contamination, and 
the number and the socioeconomic characteristics of 
people affected. Farmland protection val ues also vary 
widely across studies and regions: estimated willing
ness to pay for farmland protection has been found to 

rise with the ratio of urban to agricultural lands in the 
region, the degree of perceived threat to agricultural 
lands, type of farm protected, and socioeconomic char
acteristics of the affected population. Combined, the 
evidence strongly indicates tl1at the benefit-cost ratio 
associated with agricultlLrai externalities is a mosaic. 
In some instances cile benefits of protecting farmland 
will be deemed large relative to off-site costs. Else
where, tllis benefit-cost ratio may be reversed. 

Accommodating conflicting values in 
existing programs 
One approach to acco mmodate this spatial vari
abili ty in values wOLJd be to broaden existing pro
grams through rule maki ng so as to make poten
tially conflicting policies more compatible. Along 
these lines, programs such as the local ly led conser
vation movement being created around the FAIR's 
Environmental Quality Incentives Program might 
broaden ranking criteria beyond water quality and 
price considerations to attach prioriry to areas in 

which farmland open space is particularly threat
ened and valued. Farmland protection programs 
might similarly give preferential consideration to 
farms agreeing to follow bes t management prac
tices as part of tlle easement criteria. In this man
n r the overall benefit maxi mization objectives pos
sibly could be more closely approximated by coo r
dinating potentially conflicting policies. 

However, adopting a rule-malcing approach with
out changing the underlying philosophy and mis
sions of responsible agencies may prove ineffective. 
Performance of individual agencies is typically mea
sured with respect to differing goals that are often 
perceived to be incompatible from the outset; for 
example, the mandates of environmental or conser
vation agencies are evaluated in terms of cileir suc
cess in protecting resources, whereas agricultural 
agencies typically view their role as promoting the 
well-being of the farm communi ty. Maintaining 
these strict delineations is likely to perpetuate in
compatible policies. Clearly, interagency coopera
tion and consensus among agencies and staff is 
needed to maximize the broad social benefits of 
agri culture. Top-level initiatives, such as the es tab
li shment of interagency working groups in New 
York State to cooperatively coordinate fa rm bill 
initiatives, state non point source funding, and fed
eral water quali ty acts, as well as less formal infor
mation exchange groups among staff, offer a first 
step toward addressing this need. 

Toward a mixed property 
rights approach 
Of a more fundamental natlLre, joint consideration 
of benefits and cOSts suggests a transformation of 
property rights al locations and public policies asso
ciated with these rights. For the most part, as indi
cated in the upper panel of table 1, past agricultur
ally based environmental policies have implicitly or 
explicitly tended to assign rights to agriculture (for 
example, farmers have a "right" to use their land). 
VoluntalY programs, cost-sharing and technical as
sistance, favorable tax incentives, and right-to-farm 
legislation correspond to such a rights allocation. 
In contrast, as suggested in the lower panel of table 
1, water quality and environmental policies that 
are gradually shifting their focus to agriculture and 
other nonpoint sources of pollution operate on an 
alternative rights allocation supporting the "public's" 
right to clean water. Enforceable bes t management 
policies arising from the 1990 Coastal Zone Act 
Reauthorization Amendments, the Confined Ani
mal Feeding Operation restrictions found in the 
Clean Water Act, or specific prohibitions on se
lected pesticides demonstrate steps in this direc
tion. Taxation of inputs such as those used in Cali
fornia, Iowa, or other states, or outputs, such as 



the administration 's proposal to tax sugar produced 
in the Florida Everglades agriculrural region, can 
similarly be viewed as allocating rights to the pub
lic by forcing farmers to "lease" access to a resource. 

Such an either/or bifurcation of rights may no 
longer be an appropriate or socially effi cient alloca
tion. On one side, the power of agriculture to af
fect policy and the failure of vo luntalY programs to 
achieve measurable environmental progress may dic
tate a move away from an acrual or presumed rights 
allocation to agriculture. On the other hand, econo
mists have long recognized that unifo rm regula
tions are suboptimal in situations where benefits 
and COStS have spatial variation. It is also question
able whether the public or Co ngress is willing, at 
this point in time, to implement programs against 
agriculture. For example, administration and con
gressional efforts to require Flo rida sugar producers 
to contribute their "fair share" of protecting and 
restoring the Everglades has been unsuccessful to 
date. On the same issue, a state ballot initiative to 
impose a penny-a-pound fee on Everglades sugar 
producers was recently defeated by Flo rida voters. 
G iven these considerations, there is an imperus to 
develop mixed agricultural environmental property 
rights regimes that account fo r both the ri ghts of 
fa rmers and the rights of nonfarmers. 

T he need for a mixed property rights regime in 
agri cul tural environmental issues apparently has al
ready been recognized by some policy makers at 
the state and local levels. As suggested in t11e shaded 
portion of table 1, several experiments involving 
innovative agricultural environmental mixed pro p
erty ri ghts policies are being pursued at nonfederal 
levels. One promising m ixed property ri ghts ap
proach is to connect the right to use a resource to 
observed "thresholds" of degradation or to the po
tential for polluting the environment. Ratl1er than 
ass igning farmers an unconditional ri ght to deter
mine agricultural practices o r es tablishing that 
households have a right to an unpolluted resource, 
it is possible to make resource use rights condi
tional on observed levels of contamination or on 
specified input characteristics or combinations. Such 
threshold, or tiered, approaches have been adopted 
as water protection strategies in some states that 
have experi enced pollution from agricultural re
sources. For instance, in the Central Platte Narural 
Resources District in N ebraska, in which approxi
mately 20 percent of the wells exceed government 
heal th standards of 10 mgll fo r nitra tes, a tiered 
strategy combines monitoring and so il types to de
velop a sequence of restrictions that increase in se
verity with the level of observed contamination in 
local groundwater and the vulnerabili ty of so il to 
leaching. In areas with low observed levels of con
tamination and heavy soils, farmers have t11e right 
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to adopt a wide range of management alternatives . 
However, when nitrate levels in local wel ls exceed 
specific thresholds (fo r example, 12.5 and 20 mg/l) 
more stringent water qual ity protection regulations, 
such as restrictions on the timing, type, and method 
of fertilizer application, are triggered (Bishop). An 
alternative approach has been to link regulation to 
thresholds on productive inputs. Pennsylvania's 
adoption of an input ratio criteri a in its 1993 ma
nure management legislation, which would require 
far ms with more than twO animal units per acre to 
develop and implement nutrient management plans, 
is an example of such an approach. 

Targeting is also widely used in many state and 
priori ty watersheds to justi fy diffe rential land use 
controls based on specific uses o r values attached 
to impacted resources. In this arrangement, d1 e right 
to use resources is not universal ; rather it depends 
upon competing "best" uses fo r individual resources. 
For instance, more restrictive regulations, and/o r 
greater subsidies, might be placed in areas where 
potential social costs are higher because of large 
population exposure o r use of the resource, such as 
d rinki ng water. The N ew York C ity W atershed, 
which is subject to surface water filtration avo idance 
requirements established by the Safe D rinking Wa
ter Act of 1986, provides an extreme example of 
targeting. T his watershed has been subject to greater 
agricultmal environmental cost-sharing efforts as well 
as t11e real t11reat of strict regulations on agri cultural 
practices (McG uire) . Alternatively, the potential ly 
threa tened resource might have some otl1er attribute 
that makes it particularly worthy of pro tection. Lo
cal, state, and federal levels have long used the exist
ence of high-quali ty or threatened fi sheries, pristine 
waterways, or scenic vistas to identiry water bodies 
that need additional policy intervention. 

Financial linkages between farmland p ro tecti on 
programs and environmental practi ces offer ano ther 
mixed rights approach. T ypicall y, farmland protec-

Table 1. Agricultural environmental property rights allocations and associated 
policy options 

Implied Property Rights Allocation Associated Public Policies 

"Private property rights" to farmers 

"Mixed" property rights 

"Public rights" to those who 
experience contamination 

Voluntary programs 
Cost sharing and technical assistance 
Right-to-farm legislation 
Tax incentives 

Thresholds: 
• Environmental outputs 
• Production inputs 

Targeting 
Linkages 
"Carrot" with threat of "stick" 
Pollution permit trading 

Regulations, prohibitions 
Taxes 
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tion programs have provided financial incentives to 
landowners regardless of the potential environmen
tal costs associated with agricultural land use, and 
such incentive payments are often presumed to be 
an agricultural "right." Challenging this standard 
approach, counties in Wisconsin have experimented 
with a Conservation Credit Initiative (CCI) pro
gram that links per acre property tax credits to the 
adoption of an approved conservation plan. High 
levels of participation and widespread implementa
tion of conservation methods marked an early level 
of success for this program and offer potential for 
other states investigating agricultural property tax 
reform (Smith). While, on the surface, this program 
mirrors the conservation cross-compliance sanctions 
initiated in the 1985 farm bill, the CCI is, in effect, 
quite different. In contrast to commodity programs, 
which have created incentives to plant highly erod
ible row crops, the property tax incentive does not 
send conflicting financial signals. 

Several other "mixed" property rights are being 
explored across the country as policy alternatives. 
Voluntaty programs (the so-called carrot) with a 
threat of strict regulations (the stick) unless a speci
fied minimum level of participation is reached in, 
say, a best management program are being consid
ered in some watersheds as opportunities for agricul
ture to demonstrate that it can solve its own envi
ronmental problems without regulation. "Bad actor" 
regulations might be applied to farms that cause fish 
kills or other environmental disasters, while allowing 
farms without such incidents the freedom to select 
from a broader range of practices. Tradable pollu
tion permits within watersheds are also widely sug
gested as an innovative way of allocating limited 
rights to farmers to use specific inputs, while pro
tecting the right of the public to a total maximum 
level of inputs or environmental residuals. 

Clearly there are a number of mixed property 
rights policy options beyond the few indicated in 
table 1. The intent here is not to provide an ex
haustive discussion of all possible property rights 
arrangements. Rather, the purpose is to emphasize 
that, with large, widely varying, and simultaneous 
benefits and COStS associated with agricultural land 
use, such options are needed and are being devel
oped in experiments across the country. In turn, it 
should be noted that this emergence of alternative 
properry rights arrangements also heralds a need 
for innovation in the nonmarket valuation of agri
cultural environmental externalities . In order to best 
inform policy decisions, future research should de
velop more holistic approaches capable of account
ing for and integrating the environmental benefits 
and costs of agriculture. With a firmer understand
ing of the available options and rradeoffs, policy 
makers wi ll be better equipped to accommodate 

the environmental and agricultural concerns of the 
general and farm populations. [!! 
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