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E N V I R O N M E N T A L  Q U A L I T Y  B O A R D

September, 1999

To Interested Minnesotans:

The GEIS on Animal Agriculture is a statewide study authorized and funded by the 1998 Minnesota
Legislature and ordered by the EQB. The Legislature directs the EQB to “. . .examine  the long-term
effects of the livestock industry as it exists and as it is changing on the economy, environment and
way of life of Minnesota and its citizens.”

The intent of the GEIS is twofold: 1) to provide balanced, objective information on the effects of
animal agriculture to future policymakers; and 2) to provide recommendations on future options for
animal agriculture in the state. The success of the GEIS on Animal Agriculture will be measured by
how well it educates and informs government officials, project proposers, and the public on animal
agriculture, and the extent to which the information is reflected in future decisions and policy
initiatives, made or enacted by Minnesota state and local governments.

The GEIS consists of three phases during the period summer 1998 through summer 2001: scoping
the study; studying and analyzing the 12 scoped topics; and drafting and finalizing the GEIS. The
EQB has established a 24-member Advisory Committee to provide advise to EQB during all phases
of the GEIS. The scoping phase of the GEIS was completed in December of 1998.

This literature summary is the first step in the second phase aimed at study and analysis of the 12 key
topics. This summary is intended to inform the Environmental Quality Board (EQB) members, EQB
staff, and the Advisory Committee on the “Feedlot  GEIS” scoping questions and research needed for
adequate completion of the GEIS. The EQB would like to acknowledge the time and effort of the
Advisory Committee members who provided invaluable input in the development of this “tool” for
use throughout the GEIS process.

The literature summary is formatted to address the 12 topics of concern and 56 study questions
outlined in the Feedlot GEIS Scoping Document (www.mnnlan.state.mn.us).  Any conclusions or
inferences contained in this report are those of the authors and do not necessarily reflect the positions
of the EQB or the Feedlot GEIS Advisory Committee.

The EQB would like to make this literature summary available to others interested in the effects of
animal agriculture. Copies of this literature summary will be available for use in the Minnesota
Plannin&QB  Library: 300 Centennial Building, 658 Cedar Street, St. Paul. The Library will also
house copies of the key literature review articles and the searchable database compiled as part of 658 Cedar St.
this literature review. A limited number of copies of this literature summary will be St. Paul, MN 55155
printed for distribution at cost.

Telephone:

For further information on the GEIS or this literature summary please contact the EQB at
651-296-9535.

651-296-3985

Facsimile:
651-296-3698

TTY:

a---‘ssioner,  Minnesota Department of Agriculture and

800-627-3529800-627-3529

www.mnplan
state.mn.us

1 0 0 %  p o s t - c o n s u m e r  .
recycled content

Chair, Minnesota Environmental Quality Board
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EXECUTIVE SUMMARY

OVERVIEW

Most of the environmental impacts discussed in the GEIS are characterized by external
costs and benefits (or "externalities").  The questions in the GEIS scoping document
catalog many of the sources of those externalities.  This topic's report looks at how to
quantify some of those externalities -- that is, attach dollar values to them.  Quantification
is important because just about any policy or practice will result in externalities, both
positive and negative.  But the question remains, how big are they?  Are they worth
worrying about?

The report is divided between community and regional economic externalities from
animal agriculture (which can be both positive and negative) and other spillovers that
center on pollution impact, though they cover some other areas (which are generally
negative).

This report was created as two separate parts, which are largely not integrated in this
draft. The first part (overview, spillover/pollution section) was prepared Phillips in
collaboration with Welle and Erin Lees (graduate student, UM EOH).  The second part
(regional economics) was prepared by Morse and Guess-Murphy.

SPILLOVER/POLLUTION SECTION

On the spillover/pollution side, the state of the literature can be summarized quite
succinctly: The tools exist to map particular policies or practices in animal agriculture to
the value of the resulting externalities, and the possibility is generally acknowledged in
several related literatures.  However, the actual mapping that would be of immediate use
in the GEIS process has only been done a few times for a few specifics.

Technologies exist that let us estimate the effect a policy or practice will have on the
environment (including ecosystems, recreation, and health).  These are discussed under
the other topics in the literature review, and the studies have been carried out in many
areas.  Technologies also exist in the field of economics to put a value on a particular
level of environmental degradation, health risk, or other spillover.  These valuation
methods have been used in thousands of studies of many environmental impacts.  The
theory behind these techniques and some of the specifics that are most important to the
GEIS are discussed in the report.

Unfortunately, the literature contains very few cases where previous analysis has
followed the entire path from a particular practice to a physical impact to human values.
While the existing research provides a good start for many estimates that would be useful
for the GEIS, new secondary research is needed to fill the gaps that a literature review
cannot.  In many cases, this research could produce accurate estimates of valuation with
relatively little work.  In other cases, new research would be needed.
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In terms of specific areas, there have been a few studies that specifically link changes in
property values to nearby large-scale animal agriculture operations.  However, these have
produced mixed results and are not sufficient to provide an estimate of the magnitude of
effects (or possibly even the sign).  Further research in this area will likely require de
novo studies, since there is little other data that can substitute.  This situation is similar
for valuing the externalities related to animal well-being.  People's valuations for
improving agricultural animal well-being have been studied to some extent, and some
numbers exist, but they are sparse.

By contrast, water quality studies have apparently not completed the link from specific
practices to specific values.  However, there are hundreds of studies valuing water quality
externalities in terms of the quality itself or its implications for health, recreation, or
ecology.  Research valuing air quality provides similar information, as does research
valuing of terrestrial habitats.  Valuations of human morbidity and mortality have been
extensively studied.  These could be linked to the effects of animal agriculture, but have
not been.

The use of existing studies to put values on different impacts in different places (which
would be needed to apply all but one of the studies cited herein to Minnesota agriculture)
is known as benefits transfer.  Benefits transfers are quite doable in many cases, but are
not trivial.  They are not just a matter of literature review and borrowing the numbers
from existing studies, an approach that can be quite misleading.  In keeping with that, no
numbers from existing studies are cited in this review, since they are more likely to be
misleading than useful.

Recommendation for what further research is particularly promising follow from the
above observations.

REGIONAL DEVELOPMENT SECTION

Focused on Facts not Value Judgements: In reviewing articles on this issue, we limited
our review to those articles which focused on the establishment of the economic
consequences to the community, region, or state of different types of livestock
operations.   Policy decisions require a combination of facts and values.  While the
scientific method can provide solid information on the facts, it can say nothing about
what values people should use to make the final policy decisions (Barrows 1993).  For
example, while science can report on the economic benefits and environmental costs of a
new livestock operation, the ultimate policy choice about zoning issues depends on how
much local people value the economic benefits vs. environmental quality.    Research on
external benefits and costs, once satisfactorily completed, can tell us what the trade-offs
are between different types of impacts.   For example, there seems to be some evidence
that larger farms provide less employment but higher earnings per worker.  Research can
not tell us whether we should prefer one over the other or even how much we are willing
to give up of one to get the other.  Benefit/cost analysis, which attempts to provide
monetary values for both benefits and costs, does attempt to address these trade-offs.  It is
not covered in this portion of the report.
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Good research depends upon using the scientific method.   The scientific method includes
two major features: 1) refutable hypotheses and 2) replicable research methods.  First,
consider refutable hypotheses.   Popper argues that “science produces and tests refutable
hypotheses and non-science does not.  Scientific knowledge consists of the set of
refutable hypotheses which have not yet been falsified” (Fox 1997).  A hypothesis is a
tentative explanation of facts or the connections between two variables.  A refutable
hypothesis can be tested against data and shown to be false.  If it is not refuted when the
data is applied, then it is accepted as probably true.  Second, consider replicable research
methods.  Researchers are trained to be highly skeptical of research done by their peers.
For a scientific test to be credible the scientist must report his research methods in so
much detail that another scientist could replicate the research.  Naturally, if the first
scientist has honestly reported his results, then the second scientist replicating the test
with the same data and the same research methods should get the same results.   Without
a detailed description of the methods in any research report it is difficult to evaluate the
quality of the research.

A second type of research involves estimation procedures using the best available
knowledge together with explicit assumptions.  These operation research models are not
trying to discover new facts but are merely using existing knowledge in models where
there are complex relationships between variables.  While operations research models do
not have refutable hypotheses, they share the need for clearly articulated research
methods.  The assumptions, the data, and the computational methods need to be clearly
specified to allow an evaluation of the validity of the research.   This quality of being
clearly specified is often called “transparency.”  We have focused on articles that clearly
describe their research methods and have transparency in their models.

In reviewing the literature we found some articles had flawed research methodology.  In
these cases, we provide a critique of the articles but often do not provide detailed
summaries of their findings.  To provide detailed summaries would be irresponsible since
there is a tendency for some readers to focus on the findings and ignore the technical
discussion of methodological errors.  The final picture is not a simple average of all the
literature.  Rather, greater weight needs to be placed on studies that are carefully done.  In
contrast, we attempt to give equal emphasis to studies, regardless of their conclusions on
issues.  To the best of our ability, given the time constraints, however, we have cited as
much of the literature as possible on these issues.

Major Findings: The following summarize the major findings of this portion of the
literature review:

n Livestock production and processing makes important contributions to the Minnesota
economy (Jahae and van Staalduinen 1992; AG NOMICS Research 1992; Morse 1998;
Doherty and Morse 1999).

n None of the current research can be used to evaluate the impacts of changes in
regulations or other economic shocks to the livestock industry. (Note: The introduction
has a primer on terms used in this report.)
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n The data on impacts provided by the best of regional impact models can provide only
partial information for public policy decisions.  Additional information will be needed on
the social and environmental risks and costs.  Final policy decisions require value-
judgements which are by nature not scientific (Barrows 1993).

n Integrated econometric/input-output models offer the best promise for estimating the
regional economic and fiscal impacts of economic shocks.   However, this type of model
has only been applied the pork industry in Iowa (Otto and others 1996; Otto and others
1998).  A Minnesota integrated econometric/input-output model is being developed
(Kennedy 1999).

n Use of operations research models (such as input-output) requires very careful attention
to the quality of the data, the specification of the nature of the economic shock, and the
assumptions on regional purchase coefficients (Miller and Blair 1985; Otto and Johnson
1993; Otto and others 1998; Thompson and Haskins 1998).

n The amount of local versus non-local spending by farmers influences the multiplier
effects.  The best available research (Chism 1993; Chism and Levins 1994) found that the
expenditure per acre was unchanged as the size increased (but the percentage fell due to
higher overall spending by large farms).   If further research confirms this finding, it
means that as long as the land stays in livestock production, farm size has no positive or
negative impact on local economic impacts.

n Wages appear to be competitive in the livestock industry, after controlling for skills
and regional differences.  However, the research base for this conclusion is very thin
(Hurley and others 1996)

n The public sector fiscal impacts of livestock operations appear to be positive.  Again,
the research base for this is very preliminary and needs much greater attention (Otto and
others 1998).

n Research on the impacts of farm size on poverty has used either the comparable area
approach or a variation using multiple regression analysis.  The most comprehensive
study (Lobao and Schulman 1991) found rural poverty rates were influenced most by
social relations and economic structure of the region and least by the size of farms.

n Research on the impacts of farm size on income and employment suggests a trade-off.
Larger farms yield higher incomes but fewer jobs (Marousek 1979; Otto and others 1998;
Thompson and Haskins 1998).

Probably the most important finding of the literature search was that none of the
Minnesota studies examined directly addressed the local economic and fiscal impacts of
adding a new feedlot. The work underway by Inhyuck Ha and Diego Platas comes the
closest to addressing this issue.  It will be ready in December 2000.
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Topics covered: The Introduction gives a primer on the terminology and methods used in
regional economic analysis.  Section 1 then gives a critique of the scoping document
study questions.  Section 2 reviews the first two (actually three are listed) questions in
section II.F of the scoping document.  Note that this section of the report does not deal
with pollution externalities or with property taxes.  Both of these are covered in the other
part of this report.

There are potentially important indirect effects on the demographics of a community, the
need for social services and educational programs.  These are covered in section on social
/community impacts.  The regional economic impacts of livestock operations depend, in
part, on the economic viability of these operations.  These questions are covered in the
sections on industry structure/ competitiveness and profitability/ economic viability.
Section 3 reports on the ongoing research.  Section 4 provides recommendations for
additional research on the regional economic impacts of animal agriculture.
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