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EXECUTI VE SUWARY

Environnental regulations affect U S. farnms in many ways.
Traditionally, the nost inportant of these regul ations have been
those that restrict, and in sone cases prohibit, the use of certain
pesti ci des. Pesticides will continue to be the subject of the nost
i nportant environnmental regulations for agriculture, not only of the
traditional registration and use regul ations, but also of new

regul ations requiring health and safety precautions for farmworkers
using pesticides, controls on the use of pesticides in areas with
vul nerabl e groundwater or near targeted estuaries, and restrictions
on the use of pesticides that threaten endangered species. In

addi tion, other proposed and forthcom ng environnental prograns
affect agriculture. These include the banning of lead in the
gasoline used in farm vehicles, the control of stormmater and other
runoff from agricultural lands, restrictions on agricultural
burning, standards for the operation and repair of underground
storage tanks containing petroleum and chemcals, and the reporting
of toxic chem cal use.

This study examned the cunul ative inpact of recent and proposed
future environnental regulations on the financial condition of farns
in the United States. The regulations included in the analysis are
t hose that have been undertaken since 1982 or are anticipated to
occur by 1992, and have a direct inpact on agriculture. The primry
goal of the study is not to determne the aggregate total cost of
EPA actions on agriculture, but to examne the inpact of these
actions on the profitability of US farnms and their ability to
survive. Because of the conplexity of the agricultural sector and
the many uncertainties that still acconpany the new environnental
programs this study has had to limt its focus to a few
"representative" farm types and has had to make many assunptions
about future environnental requirenents. Accordingly, the study
cannot be considered to cover all potential agricultural inpacts or
to present the final word on future environnmental programs. It

does, however, describe the kinds of inpacts that may occur and
estimates the range of potential inpacts upon a group of farns that
are likely to experience relatively large environnmental costs.

For livestock-and major field crops, three specific farm types were
examned: (1) an Illinois corn soybean farm (2) a M ssissipp

cotton soybean farm and (3) a Kansas cattle wheat farm For
specialty crops, six crops were selected; apples, tonatoes,

pot at oes, peas, caneberries (e.g., raspberries, blackberries, etc.),
and peanuts. There proved to be insufficient information to
conplete the analysis for caneberries and peanuts, however, so that
results are available only for apples, tomatoes, peas, and potatoes.
The difficulty in obtaining information about producers of specialty
crops was itself a significant finding of the study.

Three regul atory scenarios of future EPA actions. were considered in
the agriculture sector study, ranging from a conservative (low cost)
scenario to an expansive (high cost) scenario. In addition, two



alternative levels of effects were considered for each of the farns
that were exam ned. In an average inpact case it was assuned that
the farm would incur the average environnmental costs of all farnms of
that type and in a maxi mum inpact case it was assuned that the farm
woul d incur all of the environnental costs that a farm of that type
m ght face. The maxi mum i npact cases represent very unlikely worst
cases, but provide an upper bound on the potential |osses under each
regul atory scenari o.

For the three types of major field crops and livestock farns
examned in this study, the effects of EPA actions on farns in
different financial conditions were considered. The loss in inconme
incurred by farns in average financial condition under the average
i npact case (average environnental costs) was 3 percent or |ess

under each of the regulatory scenarios considered. Losses of this
magni tude resulted in only very small changes in these farns' debt
to asset ratios (less than 1 percent). Under the unlikely maxi mum

inpact cases, farnms in average financial condition experienced
substantial |osses in inconme, but were not forced out of business as

a result of EPA actions.

The major field crop and livestock farnms in vulnerable condition
were nore sensitive to increased environnental costs than their
counterparts in average financial condition. Al though the absolute
reduction in income was simlar for farnms in vul nerable and average
financial condition under each scenario, these |osses resulted in
much larger changes in the vulnerable farns' debt to asset ratios.
Even though the vulnerable farnms' financial conditions were found to
deteriorate nore than the farns in average financial condition, only
one of the vulnerable farns was predicted to go out of business
during the forecast period (1987-1996). The Kansas wheat cattle
farmin vulnerable financial condition was predicted to go out of
busi ness even wi thout any environmental costs and was predicted to
go out of business one year earlier than it otherw se would have
under one of the regulatory scenarios considered.

Because of limted data availability, the study did not forecast
| osses in inconme or changes in debt to asset ratios for specialty
crop farnms. Instead, it exam ned changes in net returns per acre

(which reflect returns to land and farnmer provided |abor). Under
the |east costly regulatory scenario, the changes were generally
less than 1 percent for farns experiencing average environnmenta
costs and less than 8 percent for even the maximally affected farm
Under the nobst costly regulatory scenario, however, |osses of the
average inpacted producers increased substantially, particularly for
appl e producers in New York and M chigan, where predicted |osses
were 60 percent and 84 percent respectively. These dramatic
decreases in net returns may bring about substantial structura
changes in the production and market for the crops affected. Large
differences in the inpact of EPA regulations on crops grown in
different regions occurred because sonme of the proposed restrictions
i nvol ve pesticides that are used in sone regions and not in others.
Even though the results of this study nust be considered



prelimnary, these figures show that EPA actions could create
econom c problens for sone specialty crop farns and suggest that the
Agency exercise caution in this area.

The agriculture sector study illustrates the advantages of exam ning
the inpacts of environnental regulations at the farm level as well
as at the aggregate national |evel. Wil e national analyses provide

useful information concerning the total |osses incurred by different
aggregate types of farners (e.g., corn farnmers as a whole), the

i npact of environnental regulations on farnms' financial conditions
depends on the distribution of those |osses anong farners and on the
initial financial conditions of the affected farns. In order to
determne the effect of EPA regulations on the ability of farns to
survive, both aggregate and farm | evel analyses are necessary.

This study highlights the data and anal ytical requirenents necessary
to determne the inpacts of EPA actions on agriculture. Such

requi rements include accurate pesticide usage and efficacy data,

i nproved national commodity price-quantity nodels, and better
information on the financial and production conditions of farnmers.
Limtations in data nodeling capability are currently nuch nore
severe for specialty crops than for |ivestock and major field crops
and EPA is seeking inprovenents in this area. The i nportance of

i nproving data and nodeling. capabilities is likely to increase in
the future as EPA tries to cost-effectively reduce environnental

ri sks associated with agriculture.

Vi



AGRI CULTURAL SECTOR STUDY

Environnental regulations affect farns in the United States in many
ways. Traditionally, the nost inportant of these regul ations have
been those that restrict, and in sonme cases prohibit, the use of
certain pesticides. Pesticides will continue to be the subject of
the nost inportant environnmental regulations for agriculture, not
only of the traditional registration and use regulations, but also
of new regulations requiring health and safety precautions for farm
wor kers using pesticides, controls on the use of pesticides in areas
w th vul nerabl e groundwater or near targeted estuaries, and
restrictions on the use of pesticides that threaten endangered

speci es. In addition, other proposed and forthcom ng environmnental
prograns affect agriculture. These include the banning of lead in
the gasoline used in farm vehicles, the control of storm water and
ot her runoff from agricultural lands, restrictions on agricultura
burning, standards for the operation and repair of underground
storage tanks containing petroleum and chemcals, and the reporting
of toxic chem cal use.

This study exam ned the cumul ative inpact of recent and proposed
future environnmental regulations, on the financial condition of farns
in the United States. The regulations included in the analysis are
t hose that have been undertaken. since 1982 or are anticipated to
occur by 1992, and have a direct inpact on agriculture. The primary
goal of the study is not to determne the aggregate total cost of
U.S. Environnmental Protection Agency's (EPA) actions on agriculture,
but to exam ne the inpact of these actions on the profitability of
US farns and their ability to survive. Because of the conplexity
of the agricultural sector and the many uncertainties that stil
acconpany the new environnental progranms, this study has had to
limt its focus to a few "representative" farmtypes and has had to
make many assunptions about future environnmental requirenments and
other factors that may affect the financial conditions of farnms,
such as farm support prograns under the Food Security Act.
Accordingly, the study cannot be considered to cover all potential
agricultural inpacts or to present the final word on future

envi ronnment al prograns. It does, however, describe the kinds of

i npacts that may occur and estimates the range of potential effects
upon a group of farns that are likely to experience relatively |arge
envi ronnment al costs.

AGRI CULTURE AND ENVI RONMVENTAL REGULATI ONS

There are a nunber of environnental and health hazards that nay be
associated with agricultural production. These include:

1. Surface Water Pollution
Water running off farmlands may carry soil particles,
pesticides, and aninmal wastes into the surface waters.




2. G oundwat er Pol [ ution
Pesticides and sewage sludge applied to fields and crops,
as well as petroleum and chem cals from | eaki ng
underground storage tanks, may seep into the groundwater.

3. Air Pollution
Air pollution problens may result from agricultural burning
practices and from the use of |eaded gasoline powered trucks,

tractors and conbi nes.

4. Wor ker Exposure
Farm workers who handl e pesticides may be exposed to the
harnful effects of these chem cals.

5. Endangered Speci es
Endangered species may be exposed to the harnful effects
of pesticides applied to fields and crops in their
habitat. Another threat is a reduction in their habitat
caused by agricultural expansion

6. Dietary Ri sk
Pesticide residues may remain on agricultural products
that reach the consuner.

Pesticides play a role in nost of these hazard pathways and are a
critical focus of the environnental regulations that affect

agricul ture. Every pesticide nmust be registered with EPA's Ofice
of Pesticide Prograns (OPP). OPP reviews the health, safety, and
environnmental effects of these pesticides and, fromtinme to tine,
issues regulations that restrict or prohibit the use of certain
pesticides that are judged to present an unreasonabl e adverse
affect. EPA al so issues regulations controlling the operation and
repair of underground storage tanks, and many other agricultura
activities that may present environnental hazards.

These regulations affect both large and snmall farnms in the US
Restrictions on the use of certain pesticides may require the
substitution of nore expensive pesticides and/or may reduce crop

yi el ds. O her environnental regulations may inpose extra operating
costs or may require additional investnents in |land preparation or

farm equi pnent .

The ability of farnms to conply with these environnental regulations
wi Il depend not only on the 'costs of each regulation and the effects
of the required activities on agricultural yields, but also on the
financial condition of each farm the nmarket conditions at the tine
the regul ati ons becone effective, and the nunber of farns that are
cover ed. Wil e sone environnental regulations apply to all farns,
nost apply to only a portion of all farms, such as those that use a
certain pesticide or have underground storage tanks.

Al t hough the average net farm incone in 1984 was identical to that
in 1971 -- $12,000 in constant 1986 dollars -- the financial
condition of U S farnms has fluctuated dramatically over the past



two decades. H gher prices, expanding exports, and |low rea
interest rates conbined in the early 1970s to produce not only
record farm i ncomes ($25,300 average in 1973), but also a rapid
expansion in agricultural production. Unfortunately, these trends
all reversed in the early 1980s. Prices declined, exports
decreased, and interest rates rose at an unprecedented rate.
Average net farmincone fell to a |ow of $10,200 in 1981 and did not
surpass the $12,000 level until 1985. Declining incones led to
declining farm and values and increasing debt-asset ratios.

Recently, this trend has begun to change. Decreased production
expenses, increased governnent paynents, and |lower interest rates
have all owed net incones to rise to an average of $14,000 and have
slowed the decline in farnland values. The average debt-asset |eve
in 1987 is expected to show a decline from 1986

Trends for the average farm may belie significant differences within
farm size categories and types. During the 1982-1985 period, farns
specializing in vegetables, nelons, and other specialty crops

enj oyed average incones of $60,000 per year. These farns, however,
account for only a small portion of all farns. Farns produci ng cash
grain, tobacco, cattle-sheep-and-hogs, general |ivestock, and aninal

specialties all had average incones of |ess than $10,000 per year.
These farns account for 70% of all farnms and nearly 50% of farm
mar ket i ngs.

The financial condition of a farm and hence its ability to conply
wth environmental regulations, may vary dramatically even within
size categories and types of farns. For exanple, a study of the
financial characteristics of U S farnms in 1985-1986 showed 55% of
all commercial farnms were in a favorable financial situation, while
39% were in a marginal situation, and 3% were financially

vul ner abl e.

STUDY METHOD AND LI M TATI ONS

This study consists of an in-depth exam nation of the cumul ative

i npact of environnental regulations on selected |ivestock, najor
field crop, and specialty crop producers. The approach of exam ning
only a limted set of producers was chosen because the prinmary goa
of determning the cumul ative inpact of EPA actions on the financial
condition of producers requires an extensive anmount of data
collection and anal ysis. The approach followed in this study is
summari zed as foll ows:

1. Define alternative scenarios of EPA policies.

2 Sel ect a subset of livestock, major field crop, and
specialty crop producers for analysis.

3. otain cost and yield change information from EPA Program
O fices.

4 Estimate price changes resulting from EPA actions (under

each scenario) for each of the selected crops and

l'i vest ock.
5. Define "inpacts" for selected producers.



6. Exam ne the change in the financial condition of selected
producers under each scenario.

Definition of Policy Scenarios

Because it is difficult to predict future EPA decisions for nany
regul ati ons, the study exam ned three alternative scenarios
corresponding to a range of potential policies. The scenarios can
be summarized as foll ows:

SCENARI O 1: Past and current EPA actions plus a conserva-
tive (low cost) set of assunptions about future
actions.

SCENARI O 2: Past and current EPA actions plus an inter-

nediate (md cost) set of assunptions about
future actions.

SCENARI O 3: Past and current EPA actions plus an expansive
(high cost) set of assunptions about future
actions.

Past and current EPA actions that were included in each scenario
are:

EDB - cancel |l ati on,

Toxaphene - cancellation
Di noseb - cancell ation
SARA Title III,

Leaki ng Underground Storage Tanks

Farm Wbrker Protection Standards,

Chl orodi neform - cancellation of yield enhancenent,
Al achl or - restricted use.

The scenarios also include alternative assunptions (high, md, and
| ow cost) about. EPA actions in the foll ow ng areas:

Fungi ci des

Corn Rootworm Insecticides

Broad Spectrum O ganophosphates
Grain Fum gants

Pesticides in Goundwater Strategy
Lead in Gasoline Phaseout

Detailed information concerning the assunptions about future
policies made under each scenario are provided in Appendix A The
scenarios in this study include only direct inpacts of federal EPA

actions. Indirect inpacts, such as effluent regul ations on
pesticide manufacturers, may result in increased costs to farners,
however, it was beyond the scope of this study to determ ne the

extent to which higher production costs incurred by agricultura
i nput industries would be passed on to farmers in the form of-higher
i nput costs. Envi ronnental protection actions which nay be taken at



the state level are also not considered in this study. Finally,
this study does not account for voluntary actions taken by farnmers
(e.g., voluntarily ceasing to use a pesticide prior to
cancel | ation).

Crop and Livestock Selection

A crucial step in this study was determ ning which producers to
focus on. An effort was nade to include those producers who were
likely to experience relatively large inpacts under the alternative
policy scenarios considered. The cases that are exam ned,
therefore, provide a variety of inpact |evels, but include worst
case exanpl es. The selection of livestock and major field crop
producers was enhanced by the availability of an econonetric

simul ation nodel, AGSIM that indicated which crops and |ivestock
were likely to be nost affected. For livestock and major field
crops, three specific producer categories were exam ned. Si nce the
ability of any given type of producer to survive cost and yield
affects associated with EPA actions is a function of his initia
financial condition, two alternative financial conditions were
exam ned for each of the livestock and major field crop producers
consi der ed:

* the average financial condition of all producers of the
commodity and region considered, e.g., the average of al
Illinois corn soybean farners, and

* the average financial condition of all producers of the
comodity and region considered that are in a "vul-
nerabl e" financial position. Vul nerabl e producers are
defined as those that have debt to asset ratios greater
than 0.4 and have a negative net cash incone.

This resulted in the examnation of six different representative
livestock and major field crop farns:

* 1llinois Corn Soybean Farm
- in average financial condition
- in vulnerable financial condition

*' M ssissippi Cotton Soybean Farm
- in average financial condition
- in vulnerable financial condition

* Kansas Cattle Wheat Farm

- in average financial condition

- in vulnerable financial condition
The selection of specialty crops was nore difficult than the
selection of livestock and major field crop producers since
specialty crop production is nore diverse and information on
pesticide usage is nuch nore limted than for major field crops. In
addition, no information was available on the initial financia



condition of specialty crop producers. Through discussions wth
staff at EPA's Ofice of Pesticide Prograns, the follow ng set of
specialty crops was sel ected:

appl es,

t%%atoes (fresh and processing treated separately),
peas,

pot at oes,

peanuts, and

caneberries.

¥ % ok ok ¥ oF

Anal yses were not conpleted on peanuts and caneberries due to data.
acqui sition probl ens.

otaining Gop and Yield Effects

The EPA Program O fices provided information on the cost and yield
effects (by crop and by region) that were expected to result from
each individual action considered. In addition, they estimated the
percent of farnms of a particular type and region that were expected
to incur each of the effects.

Estimation of Price Changes

EPA actions may increase fixed and variable costs, decrease yields,
and affect production decisions. These inpacts may in turn be
translated into commodity price changes. Failure to account for
these price changes would result in overestimation of the inpact of
EPA actions on farners who bear the initial cost of EPA policies and
woul d overl ook the potential gain to producers who are not directly
af fected by EPA actions.

In order to estimate the price changes that mght occur due to the

i npact of EPA actions on livestock and nmajor field crop producers, a
regi onal econonetric-sinmulation nodel, AGSIM was utilized. AGSIM
includes eight major field crops and five types of I|ivestock. The
effects of EPA policies are entered into AGSIM as per-acre cost and
yield changes for each crop in each of ten United States Depart nent
of Agriculture (USDA) production regions. A nore detail ed-
description of AGSIMis provided in Appendix B of this report.

A national price-quantity nodel devel oped by Erik Lichtenberg
Dougl as Parker and David Zilberman was utilized to estimate price
changes due to the inpact of EPA actions on specialty crop

producers. This nodel is nuch nore limted than AGSIM It does not
account for variation in inpacts anong different regions (only one
nati onal production cost change is used, which represents a weighted
average of individual regional inpacts). It also does not account
for inmpacts on substitute crops that are not affected directly

(e.g., a regulation that increases the price of broccoli may in turn
increase the demand for, and price of, cauliflower). A nore
detailed description of the national price-quantity nodel used for
specialty crops is provided in Appendix C



Defining "lnpacts" for Selected Producers

Since we are sinultaneously examning the effect of several EPA
policies, a fundamental issue to be determ ned was: how i s an

"i npacted" farnmer defined? For exanple, an Illinois corn soybean
farmer may be affected by the cancellation of several different
pesticides, may incur insurance costs if he has an underground
storage tank that neets certain criteria, and may incur an expense
to rebuild his |eaded gasoline tractor engine if all lead is banned
from gasoline. How many of these potential costs do we assume the
"inpacted" farmer incurs? For each producer, two alternative sets
of financial inpacts were exan ned:

*

Maxi num | npact Case: This case assumes that the producer
is inpacted by every regulation that may possibly affect
a producer of that type.

Aver age | npact Case: This case assunes that the producer
experiences the average inpact of producers of that

type - e.g., if 10 percent of all producers of a given
type (such as Illinois corn producers) experienced a cost
of $1000, we would utilize a $100 cost ($1000 x 0.1) for
t he average inpact case.

Esti mati on of Financial Effects on Sel ected Producers

In order to examne the effect of EPA policies on the selected
producers of major field crops and livestock, a whole farm recursive
programm ng simnulation nodel of representative producers, REPFARV
was used (see Appendix D for a description of REPFARVM). REPFARM
nodel for each of the selected producers was devel oped by USDA The
REPFARM nodel s were sinulated over the 1987-1996 period, using the
average and nmaxi mum cost and yield inpacts for each policy scenario
and the scenario specific prices derived from AGSIM  The effect of
EPA policies on each of the representative farns' financial

condition was determ ned by exam ning:

the change in net cash farminconme 1/, and
* the change in debt to asset ratio.

This exam nation provides information on the effect of EPA actions

on the producers' incone and ability to survive. It is assuned that

a farm goes out of business when its debt to asset ratio reaches one

-- i.e., its level of debt is equal to its assets.

1/ Net cash farmincone is defined as cash farm inconme mnus farm

- expenses. It includes both property tax paynments and incone
from governnent programs. It does not include depreciation of

machi nery and buildings or off-farm incone.



There is only limted information on the baseline financial
conditions of specialty crop producers. Therefore, our ability to
determ ne the inpact of EPA actions on their financial condition is
nore limted than for livestock and major field crop producers. The
i npact of EPA actions on specialty crop producers was estinmated by
exam ning the change in net returns per acre for producers in

di fferent production regions. Net returns, for the purposes of this
report, consist of all farmincome mnus all farm expenses, wth the
exception of non-hired |labor and |land, on a per acre basis. Net
returns per acre, therefore, reflect the return to land and farner
provi ded | abor.

Budget information was collected for each of the selected specialty
crop producers in several different production regions to establish
a baseline level of net returns. The specialty crop budgets for
each region were then projected over the 1987-1996 period using the
average and nmaxi mum inpacts for each region under each policy
scenario along with the scenario specific prices (determned by the
national price-quantity nodel). This projection provides
information on the change in net returns per acre for producers in
di fferent regions under each policy scenario (see Appendix E).

Study Limtations

The conplexity of the agricultural sector, the uncertainty

associ ated with many environnental regulations, and data and
nodeling limtations necessitated the use of many sinplifying
assunpti ons. Each of the study's mgjor limtations is discussed in
nore detail bel ow,

Exam nation of a Limted Nunber of Commodities

As di scussed above, data and anal ytical requirenents associated wth
the objectives of this study necessitated choosing a |imted set of
comobdities to exam ne. Producers of crops not considered in this
report will experience different |evels of inpacts; however, an
effort was made to include producers that are expected to experience

relatively |arge inpacts.

Limted Informati on About Producer Baseline Conditions

In addition to EPA actions that will affect different crops to
varyi ng degrees, producers of the sanme crop will also be affected to
varyi ng degrees depending on their: (1) geographic location (e.qg.,

different regions use different pesticides) and (2) baseline
production and financial characteristics. Mar gi nal producers may be
forced out of production, while producers in nore favorable
financial condition will be able to withstand greater inpacts.
Information on the initial financial condition of the representative
livestock and major field crop producers was avail abl e. However ,
numer ous assunptions about future prices, governnent policies,
interest rates, and cost and yield trends affect the baseline
projections (predicted under the assunption of no EPA policy



i npacts) of net cash farm incone and debt to asset ratios obtained

from t he REPFARM nodel s. If these assunptions result in an
overestimate of the financial strength of the representative farns
in the baseline, then we will overestinmate the ability of producers

to survive in the face of EPA actions. Likewise, if these
assunptions result in an underestimate of the financial strength of
the farnms, then we will underestimate the ability of producers to
bear the costs of EPA actions. More information about the specific
assunptions used in the REPFAFM nodel is supplied in Appendix D

Sensitivity analysis reveals that assunptions about crop yields and
future crop prices have a large effect on the REPFARM nodel results.
For exanple, upper and |lower sensitivity runs were nade assum ng
that prices were 15% hi gher and | ower respectively in the years

1991- 1996. The resultant estimates of net cash farmincone in the
upper sensitivity runs were double those in the |lower sensitivity
runs. This analysis illustrates the sensitivity of the results of

this study to critical assunptions, and helps to place the nagnitude
of the predicted effects in perspective relative to the other
factors that influence farns' financial health.

Only Iimted information was available on the baseline financia
conditions of specialty crop producers. Crop enterprise budgets for
the selected specialty crops were collected from the Agricultura
Extension Service in mgjor producing states, which provided
information necessary to calculate the net returns per acre for each
crop/ regi on exam ned. However, information on the debt to asset
ratios of specialty crop farmers, or their total net farminconme was
unavai |l abl e. The limted information on baseline financial
conditions makes it difficult to determ ne whether the EPA actions
assunmed in alternative scenarios would actually cause the specialty
crop producers examned in this study to go out of business.

Uncertainty about Future EPA, and other Governnent Agency Actions

In order to conplete this study, it was necessary to make
assunpti ons about what actions EPA mght take in the next five
years. There is obviously a trenendous anmpbunt of uncertainty about
which actions will be undertaken in the future. Thi s study does not
presune to accurately predict future actions of the Agency. Rat her,
it attenpts to define a range of inpacts that correspond to a

pl ausi bl e range of future policy scenari os.

In addition, this study does not account for possible indirect

i npacts on agricultural producers (through regulation of

agricultural input industries) and does not account for actions
taken at the state |evel. To the extent that state actions further
i ncrease production costs or decrease yields, failure to account for
these actions results in an underestinmate of the direct effects on
farnms due to environnmental and health concerns. State actions may
be especially significant for the livestock industry, which is a
maj or source of nonpoint source (NPS) pollution. Under |egislation
passed in February, 1987, states were given grants to assess the



magni tude of the NPS problem and to devel op nmanagenent plans, which
are due at EPA by August 1988. State actions in the NPS area,
however, are not accounted for in this analysis. This om ssion may
be particularly significant for the KS wheat cattle farm

Anot her potential bias created by not nodeling state |evel actions

occurs in the Pesticide in Goundwater Strategy. In this analysis,

federal Pesticide in Goundwater Strategy actions were assunmed. In
reality, states may take action on their own, circunventing federa

| evel action. If state actions are less severe than the federa

| evel actions assunmed in this analysis, then these results may tend
to overestimate the magnitude of the Pesticides in G ound-water

Strategy.

Finally, this study does not account for possible changes in USDA
policies in response to incone |osses generated by EPA actions.
Agricultural prograns may tend to cushion the effects of EPA

regul ati ons. For exanple, crop insurance would protect farners from
the | osses caused by renpoval of inportant pesticides during periods
of infestation.

Uncertainty About the Incidence and Magni tude of EPA |npacts

Once a policy scenario is defined, predicting which producers wll
be inpacted requires an extensive anount of information. For
exanple, if a particular pesticide is to be canceled, detailed usage
data is required to predict which producers will be affected.
Pesticide usage data for major field crops are available at state
and multi-state production region levels (based on statistically
valid sanples collected by USDA and other sources). However, these
data are not reliable at a county |evel. This created problens in
predicting the inpacts of the Pesticides in Goundwater Strategy,
since this program was assuned to result in county specific
pesticide cancellations. Data provided by a contractor were used to
determ ne the incidence of Pesticides in Goundwater actions.

However, this data base is conposed of information drawn from

avail able reports and expert opinions of |ocal Cooperative Extension
Service personnel and is not baaed on a statistically valid sanple.

Predicting the incidence of EPA actions on specialty crops is
especially difficult because there is less information about
pesticide usage on these crops than on major field crops. Much of
the specialty crop pesticide usage data utilized in this analysis
were derived from private data collection agencies (e.g., Doanes)
that do not provide information on the sanpling techniques utilized
in collection. The lack of reliable pesticide usage information for
specialty crops severely limts the reliability of conclusions drawn
in this study. A nore detailed discussion of the data and
assunptions used in this analysis is provided in Appendix F.

In addition to knowi ng what types of producers are likely to be

affected by each EPA action, it is inportant to determ ne the extent
of the inpact. For a pesticide cancellation, this requires know ng
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what alternative will be used in place of the cancelled pesticide
and what cost and/or yield variations the user will experience wth
this alternative. These efficacy data are not always readily
available, and are based primarily on expert judgenent rather than
on nodels of farmers' responses to regulations and the resulting
crop and yield effects. The lack of reliable efficacy data

i ncreases the uncertainty associated with predicting inpacts of EPA
actions. Furthernore, there was not sufficient information to fully
account for changes in quality (e.g., size, shape) brought about by
restrictions of pesticides.

Finally, effects of pesticide cancellations were projected to

di ssipate evenly over a seven year period as users adjust their
practices and new pest control products becone avail abl e. The use
of an arbitrary assunption of this type was necessitated by the |ack
of a reliable nmethod to predict the devel opnment of substitute pest
control products and the adjustnment in agricultural practices over
tinme. Cearly this assunption nay overestinmate the adjustnent
process for some cancellations and underestimate it for others.

Some commodities, such as apples and oranges, are less' able to
adjust to pesticide cancellations through the use of nore pest
resistant species due to the long term structure adjustnment problem
associated with tree renoval and repl acenent.

Model Assunpti ons

In addition to assunptions about the incidence and magnitude of
“inpacts, the nodels thenselves utilize assunptions that affect the
results. For exanple, the assunptions about elasticities of supply
and demand that are used in the national price-quantity nodels are
crucial in determning the extent to which EPA inpacts are passed on
to consuners in the form of higher prices. El asticities are often
listed as a range of nunbers and are for a w de category of crops
rather for a specific crop.

RESULTS OF LIVESTOCK AND MAJOR FIELD CROP | MPACT ANALYSES

As previously discussed, the change in the financial condition of
selected livestock and major field crop producers was exam ned using
USDA' s REPFARM nodel . Changes in financial condition are neasured
by changes in net cash farm incone and changes in debt to asset
ratios that are caused by EPA actions under each of the three

scenari os. Assunptions about initial characteristics of the
representative producers along with the cost and yield effects
assuned for each EPA action are presented in Appendi x D

All of the different farm types and |level of inpacts that were
considered in our analysis resulted in 36 sets of output;

therefore, all the results are not presented in this report. Only
the results of Scenarios 1 and 3 for the farnms in average financia
condition are presented here. These results provide a range a
inpacts that are predicted for the case study farnms in average
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financial condition. A brief discussion is provided as to how the
results for the farns in vulnerable financial condition differ from
those in average financial condition. In viewng these results it
shoul d be recognized that many factors influence the financial
condition of a farm Accordingly, the actual inpact that the EPA
policies considered in this study would have on any particular farm
may differ fromthe results presented here

I1linois Corn Soybean Farm

There are 30,837 farnms in Illinois that are classified as cash grain
farns that produce corn and soybeans. Survey observations of these
farns were used to develop the baseline characteristics of the
Il'linois corn soybean REPFARM in average financial condition (See
Appendi x D for a description of baseline characteristics of each
REPFARM nodel ). There are 112,489 farns in the five state Cornbelt
region (lowa, Illinois, Indiana, Mssouri, Cnhio) that fit the corn

soybean farm definition.

Illinois Corn Soybean Farm in Average Financial Condition

SCENARI O 1
Figures I-a and I-b indicate the net cash farm inconme and debt to
asset ratios, respectively, of the representative Illinois corn

soybean farner (average financial condition) under Scenario 1. The
maxi mum i npact case (which assunes the producer incurs all possible
cost and yield inpacts) results in a nean annual decrease in net
cash farmincone of $2,900. This represents an eight percent
average annual decrease from the baseline. The nean decrease under
t he average inpact case (which assunmes the producer experiences the
average costs and yield inpacts of all simlar producers), however,
is significantly less at $270, or less than one percent of the
baseline net cash farm incone. The substantial gap between the
average and maximum inpact cases is due primarily to the underground
storage tank regul ation. The costs associated with this regulation
are substantial, yet only a small percentage of farners are

affected. 2/

A reduction in net cash farmincone due to EPA policies may result
in increases in farners' debt to asset ratios in two ways: (1) it
decreases the return to land and, therefore, the value of |and
(which is the primary conponent of farm assets) and (2) it may cause
farmers to borrow funds if they are put into a position of negative

2/ Farmers having a petrol eum underground storage tank (>I10O

- gall ons) were assumed to incur $2500 yr. insurance cost (1988-
1996) and a $500 charge in 1991 and 1994 for a tank tightness
test. No costs were included for renedial action and it was
not assuned that any farners would renove their USTs.

12
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Figure 1. EPA inpacts on net cash farmincone and debt asset
ratio for a representative Illinois corn soybean farmin average
financial condition: Scenario 1
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cash flow. The debt to asset ratio in each REPFARM nodel may be
viewed as an indicator of the producer's ability to survive.
Producers are assunmed to go out of business when their debt to asset
ratio equals one.. As seen in Figure |-b, the maxi num inpact case
results in a very slight increase in debt to asset ratios under
Scenario 1 (one percent) while no significant change in the debt to
asset ratios occurred for the average inpact case.

SCENARIO 3

Under the expansive set of EPA actions (Scenario 3) the maxi num

i npact case results in an average annual decrease in net cash farm
i ncome of $9,200 (Figure 2-a) and an average annual increase in
debts to assets of two percent (Figure 2-b). These substantia

i mpacts are due primarily to assunptions about restrictions on the
use of alachlor, triazines and corn rootworm insecticides. The
average inpact case, however, results in an increase in average
annual net cash farm incone. This occurs because the |arger cost
and yield changes incurred by affected corn and soybean farners
under Scenario 3 reduced production levels and raised corn and
soybean prices. These higher prices nore than offset the cost and
yield inmpacts assunmed in the average inpact case. The average
annual increase in net cash farmincome for the average inpact case
is $4,800 (14 percent increase from the baseline). This results in
a slight inprovenent in the debt to asset ratio.

The large difference between the results in the average and maxi num
i npact cases highlights the inportance of understanding the ‘
distributional inplications of EPA policies. Because initial price
and yield inpacts are not distributed evenly anong farns, producers
wi |l experience different financial inpacts. In cases where EPA
actions result in comobdity price increases, farners who experience
relatively small crop and yield effects may actually benefit from

t he policies. In order to provide nore insight into the
distribution of cost and yield inpacts expected under alternative
scenarios, a cunulative probability cost curve was generated for
each of the representative producer in average financial condition
under each scenari o. These curves indicate the probability that

each representative farmw !l incur a cost less than or equal to a
gi ven | evel. (See Appendix G for a conplete description of these
curves) . The discounted present value of the cost and yield inpacts

(1987-1996) incurred under the maxinmum inpact case in Scenario 3 is
over $60, 000. However, Figure 3-b indicates that under Scenario 3
the representative Illinois corn soybean farm in average financial

position has a . 7 probability of incurring discounted present cost

and yield inmpacts (1987-1996) that are less than $28,000; and a .5

probability of incurring inpacts of |ess than $5,000. The

cumul ative probability cost curves illustrate that the nmaxi num
i npact cases described here represent a set of very unlikely worst
cases. The average 1 npact cases presented in this section provide

insights into the financial effects that each of the representative

farms exami ned would have a significant chance of incurring. As
indicated in Figure 3-b, under Scenario 3 the representative

14
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Figure 2. EPA inpacts on net cash farmincone and debt asset
ratio for a representative Illinois corn soybean farmin average
financial condition: Scenario 3
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Figure 3. Cunulative probability cost curves for a repre-
sentative Illinois corn soybean farmin average financi al
condition: Scenarios 1 and 3
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II'linois corn soybean farner has a .45 probability of incurring cost
and yield inpacts that are greater than those corresponding to the
average inpact case and a .55 probability of incurring cost and
yield inpact |less than those in the average inpact case.

Illinois Corn Soybean Farm in Vul nerable Financial Condition

Results for the Illinois corn soybean farm in vul nerable financial
condition are presented in Appendix D and are only summari zed
briefly here. O the 30,837 Illinois corn soybean farns,
approximately ten percent were determned to be in vulnerable
financial condition. Survey observations on this group of farns
were used to develop the characteristics of the Illinois corn soy-
bean farm in vul nerable financial condition.

The absol ute decrease in net cash farmincone for the vul nerable
farm under each scenario is approximately the same as the decrease
experienced by the farmin average financial condition, however, the
percentage reduction is greater because the base incone |evel of the
vul nerable farmis nmuch Iess than that of the average farm (an
annual average of $550 as opposed to $35, 000). Li kewi se, the change
in net cash farm incone experienced by the vulnerable farm has a
greater inpact on its debt to asset ratio (e.g., the changes in debt
to asset ratios for the maxi mum inpact case under Scenario 3 are two
percent and 22 percent for the Illinois farns in average and

vul nerabl e financial condition, respectively). This result occurs
because the | ower base incone of the vulnerable farm makes it nore
sensitive to changes in cash flow than its counterpart in average
financial condition.

The difference in results observed for the vul nerable and average
farm highlights the inportance of understanding the baseline
financial condition of farns when predicting how EPA actions wil
affect their ability to survive. A though EPA actions result in
much greater changes in debt to asset ratios for the vulnerable farm
than for the farmin average financial condition, the vulnerable
farmis not predicted to go out of business, even under the nost
expansi ve sets of EPA actions.

M ssi ssi ppi Cotton Soybean Farm Results

There are 1,798 farns in Mssissippi that are classified as field
crop farnms producing cotton and soybeans. Survey observations on
these farns were used to develop the M ssissippi cotton soybean
REPFARM i n average financial condition. There are 3,576 farns in
the three state Delta region (M ssissippi, Arkansas, Louisiana) that
fit the cotton soybean farm definition

17



M ssi ssi ppi Cotton Soybean Farm in Average Financial Condition

SCENARI O 1

The nmaxi num inpact case for the Mssissippi cotton soybean farmin
average financial condition results in a mean annual decrease in net

cash farm incone of $10,700 under Scenario 1 (Figure 4-a). The mean
decrease in net cash farm inconme under Scenario 1 for the average
i npact case, however, is significantly less at $1, 700. The gap

bet ween the average and maxi mum inpact cases occurs because
underground storage tank regulations, and dinoseb and toxaphene
cancel | ati ons cause significant costs to inpacted producers, but
only affect a small fraction of producers. 3/ For exanple, only 1.2
percent of the soybean acres in Mssissippi are thought to be
affected by the cancellation of toxaphene and |less than two percent
of the farns are expected to have underground storage tanks.

Both the maxi num and average inpacted producers experience increases
in their debt to asset ratios under Scenario 1 (six percent and .6
percent increases, respectively), yet neither producer is forced out
of business (Figure 4-b).

The di scounted present value of the cost and yield inpacts (1987-
1996) incurred under the maxi mum inpact case in Scenario 1 is over
$80, 000. However, the cunulative probability cost curve for the

M ssi ssi ppi cotton soybean farm in average financial condition
(Figure 5-a) indicates that it has a 70 percent chance of incurring
di scounted present cost and yield inpacts (1987-1996) that are |ess
t han $10, 000. The maxi mum i npact cases described here, therefore,
should be viewed as a set of very unlikely worst cases. The average
i npact case for Scenario 1 corresponds to a |evel of discounted
present costs and yield effects that the representative M ssissippi
cotton soybean farm has a 25 percent chance of exceeding, and a 75
percent chance of having |esser inpacts.

SCENARI O 3

Under Scenario 3, the maxi num inpact case results in an average
annual decrease in net cash farm incone of $14,200 (Figure 6-a) and
an average annual increase in debts to assets of six percent (Figure
6-b). The loss in inconme is greater than that experienced under the
maxi mum i npact case for Scenario 1. The loss in incone for the
average inpact case, however, is less under Scenario 3 than under
Scenario 1 ($400 less, on average). This result occurs because the
| arger cost and yield changes incurred by cotton and soybean farners
as a whole under Scenario 3 reduce production and cause higher
cotton and soybean prices. These higher prices cause the incone of

3/ See Appendix D, Table D-6 for the cost and yield inpacts and
percent of acres treated assuned for the cancellation of
di noseb and toxaphene. I nformati on about. UST assunptions may
be found in both Appendix D and Footnote 1.

18



D

(1986%)

Net Cash Farm Income

Debt Asset Ratio

(Thousands)

100

30

80

70

60

50

40

30

0.36

MS Cotton Soybean Farm: Scenario 1

Aver age

Maxi mum

Base

Average annual change (1987-1996)
Average Impact Case: $-1,700 (-3%
Maxi num I npact Case: $-10,700 (-18%

1987 1989 1991 1993 1995

1988 1990 1992 1994 1996

Year

0.32 - Aver age énnual change (1987-1996):
Aver age | npact Case: 0-6%
Maxi mum | npact Case: 6y,

0.28 |-

h&
0.24 |- Pp—p
0.21
1987 1989 1991 1993 1995

1988 1990 1992 1994 1996

Year

Figure 4. EPA inpacts on net cash farmincome and debt asset
ratio for a representative M ssissippi cotton soybean farm in
average financial condition: Scenario 1
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those farners who incur only the nean cost and yield inpacts to
actually increase above the baseline in the years 1994-1996. As
indicated in Figure 5-b, the average inpact case corresponds to a
| evel of cost and yield effects that the representative farmer has
approximately a 40 percent chance of exceeding and a 60 percent
chance of having |esser inpacts.

M ssi ssi ppi Cotton Soybean Farm in Vul nerable Financial Condition

The results of the M ssissippi cotton soybean farm in vul nerabl e
financial condition are presented in Appendix D and are sunmarized
only briefly here. O the 1,798 M5 cotton soybean farns
approximately 14 percent were determned to be in vul nerable
financial condition and survey observations relating to this group
of farms were used to develop the characteristics of the M ssissippi
cotton soybean farm in vulnerable financial position

The reduction in net cash farm incone experienced by the vul nerable
M ssi ssi ppi cotton soybean farm in each scenario is slightly greater
than that experienced by the M ssissippi cotton soybean farmin
average financial condition -- e.g., for the average inpact case
under Scenario 1, the vulnerable farm has an average annual [|oss of
i ncone of $2,500, as opposed to the $1,700 |oss experienced by the
farm in average financial condition. This result occurs because the
vul nerabl e farm has nore cotton and soybean acres than the farmin
average financial condition and, therefore, experiences greater
total cost and yield effects. The larger cost and yield effects and
a lower base incone level for the vulnerable farm conbine to result
in larger changes in its financial condition than those experienced
by the farm in average financial condition under each scenario. For
exanpl e, under the average inpact case for Scenario 3, the debt to
asset ratio increases by over three percent for the vulnerable farm
and by 0.5 percent for the farmin average financial condition

Kansas Wieat Cattle Farm Results

There are 19,966 farns in Kansas that produce wheat and cattle.
Survey observations of these farns were used to devel op the Kansas
wheat cattle REPFARM in average financial condition. There are
50,143 farns in the four state Northern Plains region (Kansas,
Nebraska, North Dakota, South Dakota) that fit the wheat cattle farm
definition.

Kansas Weat Cattle Farm in Average Financial Condition

SCENARI O 1

The maxi mum i npact case results in a mean annual decrease in net
cash farm incone of $2,800 under Scenario 1 (Figure 7-a). The mean
decrease in net cash farmincone for the average inpact case,
however, is only $380. The substantial difference between the

average and nmaximum inpact cases is due primarily to the underground
storage tank regul ations which are expected to inpact only two
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Figure 7. EPA inpacts on net cash farmincone and debt asset
ratio for a representative Kansas wheat cattle farmin average
financial condition: Scenario 1
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percent of producers in the Northern Plains region. 4/ The
representative Kansas wheat cattle farner has a .65 probability of
incurring cost and yield inpacts that are |ess than those assuned in
t he average inpact case (Figure 8-a). These cost and yield inpacts
are less than one-eighth of those assunmed in the maxi num i npact

case.

Under the average inpact case, the producer experiences a slight
(less than one percent) increase in his debt to asset ratio. The
mean annual increase of debts to assets under the maxi mum i npact
case is three percent (Figure 7-b).

SCENARI O 3

Under Scenario 3, the maxi mum inpact case results in an average
annual decrease in net cash farm incone of $9,700 (Figure 9-a) and
an average annual increase in debts to assets of 22 percent (Figure
9-b). The reduction in incone and increase in debt to assets under
t he maxi mum i npact case for Scenario 3 is |large enough to cause the
Kansas wheat cattle farmto enter into the vulnerable farm
definition by the end of the forecast period. This is the only case
in which this result occurs.

The average inpact case, however, results in an average annua
increase in net cash farmincone of $310. As with the Illinois corn
soybean farm this result occurs because the commodities produced
(the representative Kansas wheat cattle farmer produces corn
soybeans, and sorghum as well as wheat and cattle) incur |arger cost
and yield changes under Scenario 3. These hi gher costs are passed
on to consuners in the form of higher prices, causing the net cash
farm incone of those farners who incur only the nmean cost and yield
inpacts to actually increase above the baseline.

As illustrated in Figure 8-b, the representative Kansas wheat cattle
producer has a .60 probability of incurring cost and yield inpacts
that are less than those corresponding to the average inpact case
for Scenario 3. It should be noted, however, that the discounted
present costs presented in Figure 8 do not include the additiona
expense that the wheat cattle farnmer would incur if EPA actions
result in higher feed costs. These higher costs have been accounted
for, however, in the REPFARM nodel

Kansas Weat Cattle Farm in Vul nerable Financial Condition

The results of the Kansas wheat cattle farm in vul nerable financia
condition are presented in Appendix D and are briefly summarized
here. O the 19,966 wheat cattle farns in Kansas, approximtely

4/ See Footnote 1 for assunptions about the costs for underground
st orage tanks.
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seven percent were determned to be in vulnerable financial

condi tion. Survey observations relating to this group of farnms were
used to develop the characteristics of the Kansas wheat cattle farm
in vulnerable financial condition.

In the baseline (no EPA actions) the vul nerable Kansas wheat cattle
farm goes out of business in 1993. The decline in net cash farm

i ncone experienced by the vul nerable farm under the nmaxi num i npact
case for Scenario 1 causes it to go out of business one year earlier
than in the baseline. The farm does not go out of business earlier
than 1993 under any of the other scenari os.

RESULTS OF SPECI ALTY CROPS | MPACT ANALYSES

The inpact of EPA actions on specialty crop producers was estinated
in a tw-step process, simlar to that used for livestock and major
field crops. First, comodity price changes resulting from EPA
actions were predicted. Next, the new set of commodity prices,

along with the initial cost and yield inpacts were used to determne
the inpacts of EPA actions on the net returns per acre (returns to

| and and farmer provided |abor) of selected producers via incone
budgeti ng anal yses.

Results of average and maxi mum i npact cases for four of the
specialty crops under consideration for Scenarios 1 and 3 are
presented below along with a brief introduction of the crop..

Results of the inconme budgeting analyses for all scenarios are
contained in Appendix E along with the initial cost and yield inpact
estimates.

As this study devel oped, data deficiencies forced the exclusion of
caneberries and peanuts from the anal ysis. Data which were
avai l able are presented in Appendix E along with those of other
specialty crops.

Appl es

Appl e production in the US. has approximtely doubled since the
1940s. The trend in cultivars has been toward higher quality
dessert appl es. Current cultivars of major inportance are Red
Delicious (39 percent), Golden Delicious (17 percent), MiIntosh (7
percent), Ronme (6 percent), Ganny Smth (6 percent), Jonathan (4
percent) and York (4 percent).

Apples are grown wi dely throughout the U.S., with commercia
production in about 35 states. However, the principal states (and
their approximte share of total U S production) are Washington (36
percent), New York (12 percent) and M chigan (10 percent).

Harvested acreage in these states is approximately 161, 000, 62,000
and 68,000 acres respectively. According to 1982 estinmates,

Washi ngton has the |argest nunber of farns with approxi mately 5,400,
followed by Mchigan with 2,800 and New York with 2,000.
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In recent years apple production has been nost profitable in the
Washi ngton growi ng areas where slightly higher yields and higher

val ued production nore than offset higher per acre production costs.
Returns have been nore nodest in New York and M chigan grow ng
areas.

SCENARI O 1

Appl e producers in all three study regions (Washington, New York
M chi gan) experience simlar decreases in net returns per acre under

Scenario 1 -- from $2.30 to $6.60 per acre -- but these decreases
are higher on a percentage basis in Mchigan, because of the state's
| ower average returns per acre (Figure 10). Decreases in net

returns under Scenario 1 are caused by farm worker safety
restrictions and restrictions on the use of organophosphates.

SCENARI O 3

Changes in net returns per acre for the average inpact case under
Scenario 3 differ substantially anong production regions (Figure
11). Net returns increased 18 percent in Washington in 1990 while
during the sane year net returns in New York and M chigan decreased
134 percent and 214 percent respectively. Such dramatic decreases
in net returns may bring about substantial structural changes, the
di scussion of which is beyond the scope of this study. The | arge
differential in net returns anong different-regions is due to
Proposed restrictions on the use of fungicides in 1990. These
restrictions would substantially affect New York and M chigan apple
production (e.g., 17 and 12 percent yield reductions) but have no
production effect in Washington. 5/ The rise in Washington
producers' net returns is due to the 1.8 percent increase in price
above the base year caused by the national decline in apple supply.

Pot at oes

Pot atoes are grown commercially in nearly every state. Total U. S.
production ranges from 16 to 20 mllion tons, depending on the year.
O this production, approximately one-third is used for table stock
and one-half for processing. The remainder is used for seed,
livestock feed, and export.

Wil e potatoes are grown throughout the U S., production is
concentrated in several areas. The nost inportant area is Southern
| daho, which typically accounts for about 25 percent of tota
producti on. Sout h-central Wshington is the second | argest

5/ The fungicide restrictions considered under Scenario 3 are the
cancel lation of all EBDCs and chlorothalonil (see Appendix A).
See Appendix E, Table E-2 for regional cost and yield inpacts.
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production area, followed by the Red River Valley of North Dakota
and M nnesota, and northern Mine. Toget her these regi ons account
for up to 60 percent of total U S. production, W th Wshington-Idaho
harvesting approximately 437,000 acres, North Dakota-M nnesota
194,000 acres, and Mine 98,000 acres. According to 1982 estimates
of potato farm nunbers, Washington-Ildaho has. approxi mately 2,400

foll owed by North Dakota-M nnesota with 1,400 and Maine with 1, 100.

Cultural practices vary anong the major production regions. In

| daho and Washi ngton nost of the potato acreage is irrigated and
crop yields are anong the highest in the country. Acreage in the
Red River Valley and Northern Maine is primarily dryland with
appreciably | ower yields and nore nodest contributions to farm
incone from an acre of production.

SCENARI O 1

Net returns per acre in 1987 for the average inpact case are
slightly lower than the baseline in all regions due to effects of
the 1984 cancellation of EDB and the 1987 suspension of dinoseb
(Figure 12). In 1990 net returns for Wshington-Idaho producers

i ncrease above the baseline by .2 percent (average inpact case)
while net returns for the other regions also increase, but stil
remai n bel ow the baseline. This is explained by the sinultaneous
increase in the national price (.26 percent above the baseline) and
proposed 1990 groundwater regulations which do not affect the
Washi ngt on-1 daho producers.

In all three production regions the decrease in net returns is
substantially larger in the maxi mum i npact case than in the average
i npact case. Average annual net returns (1987-1996) decreased by .7
percent in Wshington-Idaho, four percent-in M nnesota-North Dakota,
and 8 percent in Mine under the nmaxinum inpact case. Maxi mum

i mpact estimates are considerably larger than the average for such
regul ations as the dinoseb cancellation in 1987 and the groundwater
regul ations in 1990 because only a snall percentage of producers are
af fect ed.

SCENARI O 3

Results of regulatory inpacts on potato producers' net returns per
acre are domnated in this scenario by the 1990 proposed restric-
tions on organophosphate use (Figure 13). Average Inpact estimates
in 1990 include 6.4 and 7.0 percent yield declines in M nnesota-
North Dakota and Maine respectively, while the yield decline in
Washi ngton-1 daho was estimated at .96 percent (less organophosphates

are used in this area). Such a large decline in production results
in price increases of 1.8 percent above the base year of 1987 to its
hi ghest level during the study period. I n Washi ngton-1daho this

increase in price was able to offset the relatively snall decline in
yield and net returns actually increased above the baseline for the
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average i npact case. In the other regions, the conmodity price
increase was nodest in relation to the crop yield decreases, and net

returns decreased sharply.

Maxi mum inpact results are substantial in all production regions. A
yield reduction of eight percent was applied equally in all regions
as the result of the proposed 1990 organophosphate restrictions.

This reduction in yield when conbined with other regulatory actions
resulted in an average annual decrease in net returns of nine

percent in Washington-ldaho, 11 percent in M nnesota-North Dakota,
and 21 percent in Mine during the 1987-1996 peri od.

Tomat oes

Tomat oes rank second to potatoes in dollar value anong al
veget abl es produced in the U S Nearly 85 percent of tota
production is used for processing, with the renmainder utilized

fresh.

California is the magjor tomato growi ng area, typically accounting
for about 75 percent of the total U S. crop. Ninety to 95 percent
of the California crop is used for processing. Florida is the
second |argest state in ternms of production, accounting for six to
ei ght percent of total U S production. Unlike '"California, nearly
all Florida production is for the fresh market. California harvests
approxi mately 225,000 acres yearly while Florida harvests 45, 000
acres. There are approximately 1600 tomato farns in California and

400 in Florida.

The value of tomatoes is nmuch higher for the fresh market, conpared
to the processing narket. Fresh market tomatoes are typically worth
approxi mately $500 per ton at the farm gate, with sone variance
dependi ng on season, location, and quality. Tomat oes used for
processing are typically sold by producers for $70 to $80 per ton

Yields per acre are also quite different for processed and fresh

t omat oes. Tomat oes used for processing are generally direct-seeded
(w thout transplanting) and have relatively higher plant popul ations
per acre. Tomatoes for the fresh narket, at least in Florida, are
generally transplanted, and the plants are staked; per acre plant
popul ati ons are much | ower.

Net returns per acre of production are considerably higher for fresh
tomatoes grown in Florida than for California processing tomatoes.
Wiile tomatoes grown in Florida for the fresh market have | ower
yi el ds and higher growi ng and harvesting costs, the higher price
they conmand nore than offsets these factors. Net returns to
managenent and |and are estimated at $1500 per acre conpared to $700
per acre for California processing tonmatoes.
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SCENARI O 1

The inpact on net returns per acre fromregulatory actions in the
tomat o producing regions of California and Florida are very simlar
(Figure 14). The 1988 farm worker safety regul ations produce a
mnimal (less than .3 percent) decline in net returns as neasured by
average inpacts. A nore noticeable feature of inpacts on tomato
producers' net returns is the difference between average and maxi mum
I npact s. This difference is explained by the fact that sone

regul atory actions (e.g., the EDB cancellation which occurred in
1984) have a significant effect on a small nunber of producers.

Under the maxi num i npact case, the nost severe declines in net
revenue occur in 1987, with reductions of 1.9 and .8 percent in
California and Florida, respectively. Even under the maxi mum i npact
cases the decreases in average annual net returns per acre are |ess
than one percent in both Florida and California.

SCENARI O 3

Maxi mum i nmpacts on yields associated with the proposed 1990
restrictions on fungicides were estimated at 20 percent for both
California and Florida. 6/ Such substantial reductions of yield
decrease net returns in California by 49 percent and in Florida by
39 percent (Figure 14). Average inpacts in California affect net
returns less due to a nore nodest estimate for yield decline of
approxi mately 5 percent.

The inpact estinmates for tomatoes under Scenario 3 nust be viewed
wi th sone caution, Yield declines and cost increases were based on
information provided by pesticide registrants that has not been

t horoughly reviewed by EPA

G een Peas

Green peas are a relatively mnor specialty crop, with production
concentrated in the Washi ngton-O egon and Wsconsi n-M nnesota areas.
Wsconsin leads all other states in terns of production.

Approxi mately 86,000 acres are harvested yearly in Wsconsin
conpared to 64,000 acres in Washi ngton. There are approxi mately
1,700 farns in Wsconsin and 500 in Washi ngton. Yields in
Washi ngt on average the highest in the nation due. to nore capital
intensive farmng practices such as pivot irrigation. This al so
accounts for the high cost of production per acre in conparison to
ot her states.

6/ See Appendi x E, Table E-5 for the regional cost and yield
i npacts associated with the fungicide restrictions as well as
other actions affecting tomato production.
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SCENARI O 1

Aver age inpacts on pea producers' net returns per acre in 1987
result in an initial increase of over one percent in Wsconsin
producers' net returns and a correspondi ng decrease of over seven
percent in Washington's net returns (Figure 15). Thi s di chot ony
results fromthe 1987 cancellation of dinoseb which affects only
Washi ngt on producers. Their response is to decrease production,
which results in a commodity price increase of .53 percent over the
price in 1986. W sconsin producers' increase in net returns
reflects this price increase. However, the price increase is not
enough to offset the costs to Washington producers from the
cancel l ation of dinoseb and their net returns subsequently decline.
Additional regulatory inpacts (e.g., farm worker safety regulations
in 1988 and organophosphate restrictions in 1992) conbine wth a
declining price to decrease net returns in Wsconsin up until 1994.

SCENARI O 3

Regul atory inpacts in this scenario are simlar to those in Scenario
1 up until 1992 (Figure 15). A noticeable difference occurs in this
year when inpact estimates of proposed organophosphate restrictions
i ncrease sharply over those in Scenario 1. Nevert hel ess, inpacts
are still relatively nodest even under the maxi num i npact case when
net returns decline 2.0 and 7.8 percent in Wsconsin and Washi ngt on,
respectively, in 1992, the nobst severe inpact year

Caneberri es

Maj or caneberry crops include red raspberries, black raspberries,

| oganberries, boysenberries, and bl ackberries. Commer ci al cane-
berry crops are grown in the Pacific Northwest, alnost exclusively
west of the Cascade nountains in the mld marine climtes of O egon,
Washington and to a |esser extent in California. Caneberry
production has been declining in recent years, due in part to urban
expansion in the principal berry regions of Oregon and Washi ngt on

A major problemwth the estimation of inpacts on caneberries is the
| ack of information concerning crop production. Very little
information is available regarding pesticide use and the efficacy of
pesticide alternatives. The cancell ation of pesticide registrations
can have severe inpacts on the industry because of the |ack of
efficacious alternatives. In general, only a limted nunber of
pesticides are registered for use on caneberries. This is largely
because it is such a mnor crop and the cost of registering a
pesticide for use outweighs the profits from nodest pesticide sales.

Because of the lack of reliable data on caneberry production as well

as the caneberry narket, inpact estimates associated with regulatory
scenarios could not be conpleted.
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Peanut s

The peanut is not actually a nut but rather a |legune, nore closely
related to the pea and bean. The maj or peanut growi ng areas, are
North Carolina-Virginia, accounting for approximately 15 to 20
percent of total U S. production, Georgia-A abama (60 to 65 percent)

and Texas- Gkl ahoma (10 to 15 percent).

Overall profitability of peanut production depends heavily on the
US farmprogram for peanuts. According to the farm program
peanuts are classified as either 'quota' or 'additional', each
having a separate pricing system The price suPport for quota
peanuts is based on the national average cost of production from the
previous year, adjusted to reflect any increase in the average cost
of production, though restricting annual price increases to 6

per cent. Quotas were assigned to farners on the basis of historica
allotments, determned primarily on acreage allotnents in place in
1981. (Quotas in 1980 were based on an acreage all otnent. Si nce
that tine they have been defined based on production, with no regard
to acreage.) The quota support price has been $550 per ton since
1983. For purposes of this analysis, quota production was assuned
to equal 0.4 mllion tons at a price of $558 per ton.

Addi tional or nor-quota peanuts nmay be grown by anyone. They are
used for oil and export (with some buy-back provision if quota
production is not adequate to neet donestic edible demand in a given
year). The price support for additional peanuts is set to avoid any
net cost to the Governnent, in effect, making the production of

addi tional peanuts- responsive to free-market condition.

Because of unreliable cost and yield estimates associated wth
various environnental regulations and the lack of critical crop
production paraneters (e.g., supply elasticities), inmpact estinates
for the regulatory scenarios could not be conpl eted. However
several of the regulatory actions are expected to have significant

i mpacts (over 10 percent decline in yields) on peanut producers

i ncluding the suspension of toxaphene, the cancellation of certain
fungi cides and use restrictions stemmng from pesticides in
groundwat er regul ations.

SUMVARY AND RECOMVENDATI ONS

Summary results for the representative livestock and nmajor field
crop farnms in average financial condition are presented in Tables 1
and 2. Table 1 indicates the average base net cash farm incone for
each producer forecasted over the 1987-1996 period and shows the
average annual change in incone predicted for the sane period under
Scenarios 1 and 3. Table 2 shows the average base debt to asset
ratio and predicted changes for the forecast period. As revealed in
these summary results and the preceding report, on average, nmajor
field crop and livestock producers are not expected to experience
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Table 1. Average Annual Effect of EPA Actions on Net Cash Farm
Income (NCFI) 1987-1996 for Farms in Average Financial
Condition (1986 $) 1/
Scenario 1 Scenario 3
Avg. Base Avg. Max. Avg. Max .
NCFI 1987 - | mpact | mpact | mpact | mpact
1996 Case Case* Case Case*
IL Corn Soybean 35, 000 -270 -2,900 +4,800 -9,200
(- 8% (-8% (+149 (-26%
MS Cotton Soybean 58, 900 -1,700 -10, 700 -1, 300 -14, 200
(-3% (-18% (-2% (-24%
KS Wheat Cattle 11, 600 - 380 -2,800 +310 -9,700
(-39 (-24% (+3% (-84%

1/ Average percent changes are indicated |In parenthesis.

¥ All  of the representative farnms have a 90 percent chance of |Incurring
coat and vyield Inpacts that are less than half of those corresponding
to the naxinum inpact case. The maxi num inpact cases, therefore,
must be viewed as very unlikely worst cases.

Table 2. Average Percentage Change In Debt to Asset Ratios (DA
Caused by EPA Actions (1987-1996) for Farnms in Average
Fi nancial Condition 1/
Scenario 1 Scenario 3
Avg. Base Avg. Max. Avg. Max.
DA 1987 - | mpact | mpact | mpact | mpact
1996 Case Case* Case Case*

IL Corn Soybean .26 <.1% 1% -. 3% 2%

M5 Cotton Soybean . 28 . 6% 6 % . 5% 6%

KS Wheat Cattle . 26 . 3% 3% 6% 22%

1/ Note that increases In the debt asset ratio (appearing as a positive
percentage change In this table) represent a worsening of a farms
financial condition.

All  of the representative farms have a 90 percent chance of incurring
cost and vyield inpacts that are less than half of those corresponding
to the maxinmum inmpact case. The maxi num inpact cases, therefore,

must be viewed as very wunlikely worst cases.
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| arge financial inpacts due to EPA actions. For the average i npact
case, average annual decreases in farmincone are three percent or

|l ess and the resulting changes in debt to asset ratios are |ess than
one percent. Al t hough the average inpact cases indicate that, on
average, the |osses under these scenarios are mnor, the inpact on
any given producer is a function of both initial financial and
production conditions and the extent of the initial cost and yield

i npacts that are incurred. Large variations in losses incurred by
different farmers under any given set of EPA actions are possible

Maxi mum i npact cases were designed to set an upper bound on the

| osses that each of the representative farnms mght incur under each
scenari o. These cases indicate the incone |osses that would be
incurred if the representative farns were assuned to be inpacted by
all the EPA actions that could possibly affect them and represent
unl i kely worst case scenari os. Even under the extrene nmaxi mum

i mpact cases, however, none of the producers in average financia
condition go out of business as a result of EPA actions.

Since the ability of farnms to wthstand |osses is a function of
their initial financial condition, each scenario of EPA actions was
simul ated for representative farns in vul nerable financia

condi ti on. Al t hough the reductions in net cash farm incone were
simlar for vulnerable farns and farns in average financial
condition, these inconme reductions resulted in |arger changes in the
debt to asset ratios for vulnerable farms. Only one of the

vul nerable farnms went out of business any earlier than it otherw se
woul d have due to EPA actions. Under the maxinmum inpact case for
Scenario 1, the vul nerable Kansas wheat cattle farm went out of
business in 1992, as opposed to in 1993 in the baseline.

Because of limted data availability, the study did not forecast
changes in the financial condition of the specialty crop farns.
Instead, it exam ned changes in net returns per acre (which reflect
returns to land and farmer provided |abor). Summary results for the
specialty crops are provided in Table 3. The base net returns per
acre are indicated for each of the crop and regi ons considered,

along with the absolute and percentage changes.

As indicated in Table 3, effects on specialty crop producers are
fairly small under Scenario 1. Net returns are reduced by four
percent or |ess under the average inpact case, and by eight percent
or less under the maxinmum inpact case.

Bot h average and maxi mum i npact cases result in significant |osses
for specialty crop producers under Scenario 3. The | argest absolute
reductions in net returns per acre are incurred by tomato growers in
Florida and apple growers in New York and M chigan, w th decreases
in net returns of $210, $132, and $67, respectively, under the

aver age inpact case. These dramatic decreases in net returns may
bring about substantial structural changes in the production and
markets for the crops affected. Large differences in the inpact of
EPA regulations on crops grown in different regions occurred-because
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Table 3. Average Annual Change in Net Returns Per Acre (NRA)
by EPA Actions 1987-1996 (1986 $)
Scenario 1 Scenario 3
Avg. Base Avg. Max. Avg. Max.
NR/A 1987 | mpact | mpact | mpact | mpact
1996 1/ Case Case Case Case
Appl es
WA 330 -2.30 -3.30 +0.70 -9.90
(-0.7% (-19 (0.2% (-3%
NY 220 -4.40 -6.60 -132.00 -163. 00
(-2% (-3% (-60% (-74%
M 80 -3.20 -5.60 -67.00 -145. 00
(-4% (-7% (-84% (-182%
Pot at oes
WA/ | D 600 +. 20 -4.20 +18. 00 -54.00
(<0.1% (-0.7% (3% (-99%
MN/ ND 240 -1.90 -9.60 -12.00 -26.00
(-0.8% (- 4% (-5% (-11%
ME 130 -1.00 -10.00 -13.00 -2n00
(-0.8% (-8% (-10%) (-21%
Tomat oes
CA 660 -1.30 -5.30 -6.60 -132. 00
(-0.2% (-0.8% (-19% (-20%
FL 1,500 +.60 -4.50 -210. 00 -240.00
(<0.1% (-0.3% (-1.4% (-16%
Peas
W 200 -.40 -.40 +.10 -1 . 2 0
(-0.2% (-0.2% (<0.1% ( - 0 6 % )
wA 80 -3.20 -4.00 -3.20 - 4 8 0
(-4% (-59% (-4% (-69
1/ Net returns acre are based on regional budget information, and are
assumed constant over the period 1987-1996 in base case, and are
in 1986 dollars.
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some of the proposed restrictions involve pesticides that are used
in sone regions and not in others. Even though the results of this
study nmust be considered prelimnary, these figures show that EPA
actions could create economc problens for sone specialty crop farns
and suggest that the-Agency exercise considerable caution in this
area.

| npacts on potato producers under Scenario 3 are significant,

al though the absolute decreases are relatively small (approximtely
$26 in each region) these decreases result in an 11 percent and a 21
percent reduction in net returns per acre in Mnnesota/North Dakota

and Maine, respectively.

| mpacts on pea producers are relatively nodest. Even under the
maxi mum i npact cases for the nost expansive EPA scenario, net
returns per acre are decreased by less than $5.00 in both of the
regi ons that were exam ned.

This study illustrates the advantages of exam ning the inpacts of
environnmental regulations at the farmlevel as well as at the
aggregate national level. Wile national analyses provide usefu

information concerning the total |osses incurred by different
aggregate types of farmers (e.g., corn farners as a whole), the

i npact of environmental regulations on farns' financial conditions
depends on the distribution of those |osses anong farnmers and on the
initial financial conditions of the affected farns. In order to
determne the effect of EPA regulations on the ability of farns to
survive, both aggregate and farm | evel analyses are necessary.

This study highlights the data and anal ytical requirenents necessary
to determne the inpacts of EPA actions on agriculture. Such
requi rements incl ude:

1. Accurate pesticide usage data,
2. Accurate pesticide efficacy data,
3. I nproved information on how initial pesticide

cancel l ation effects change over tine,

4. Accurate incidence data for non-pesticide related inpacts
(e.g., underground storage tanks),

5. I nproved national price-quantity nodels to
predict commodity price changes due to EPA
actions, and

6. Better information on the initial financial and
production conditions of agricultural producers
and farm level nodels for estimating changes in
t hese over tine.

The need for better data and nodeling capability is greatest for
specialty crops, where reliable pesticide usage and efficacy data,
often do not exist, limted information is available on producers
initial financial condition, and few nodels are avail able. EPA is
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currently conpiling a directory of all specialty crop nodels.

| nprovenents in pesticide usage data mght be obtained by increased
cooperation and cost sharing wth USDA and states to fund additional
pestici de usage surveys or to add pesticide usage questions to
surveys designed for. other purposes. In addition, registrants of
pesticides mght be required to provide usage information. Appendi x
H provides a discussion of additional options that m ght be
considered for inproving the data available to conplete studies of
this type. Rel i abl e pesticide usage data, efficacy data, national
price-quantity nodels, and farm level nodels are likely to becone
increasingly inportant in the future, as EPA tries to reduce
environmental risks associated with agricultural production in a
cost-effective manner.
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