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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.
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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

41



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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Appendi x A
EPA Actions Considered in this Study

As part of this study, each of the program offices at EPA submtted
a description of the regulations that were passed during the past
five years and those that were being considered for the next ftive
years. These regulations were reviewed to determ ne which ones
were likely to have a direct economic inpact on the agricultura
sector; regulations having an indirect economc inpact were not
included in this analysis because of the difficulty in determning
what portion of their cost would be passed on to agricultural
producers. The set of potential direct inpacts included:

Air Lead Phasedown: [f lead is banned from gasoline, farners
that use gasoline powered tractors, conbines and trucks
woul d have to use a fuel additive or rebuild their

valves. These costs were incorporated into Scenario 3.

Air Agricultural Burning Restrictions: Agricultural open
burning of crop residues may be restricted. Possi bl
control techniques include proper fire and fuel nanage-
ment, appropriate burning operations under optinmum
met eor ol ogi cal conditions, and alternative residue
di sposal procedures. The inmpact of this regulation was
not quantified in this study because of insufficient
information on its cost and incidence.

OPTS SARA Title Il (jointly with OSVER): Title IIl of SARA
requires farners to provide information on the chemcals
that they use and store. The cost of Sections 302-303
are estinmated to be approximtely $50 per farm and
apply to 33%of all farns. Farns are exenpt from 311-
312 requirenents provided that they do not enploy nore
than 10 full-time enployees. This neans that virtually
all farns are exenpt from Section 311-312 requirenents.

SARA Title Ill costs were incorporated into Scenari os
1-3.
OSVEER Fi nanci al Responsibility Requirements for Petrol eum

Under ground Storage Tanks (USTs): Wuld require farns
with petroleum USTs of greater than a 1,100 gallon
capacity to carry insurance. This would cost farns
$2,500 per year. Information is available on the
nunber of covered USTs in each USDA production region;
however, no information is available concerning the
types of farnms nost likely to have them Insurance
costs were incorporated into Scenarios 1-3.

OSVEER Techni cal Standards for Design and Operation of USTs
Contai ning Petroleum or Hazardous Substances: By 1991
farms having USTs will have to begin nonitoring. This
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is estimated to cost $500 and will have to be repeated
at |east every 3 years. If a leak is found, they wll
have to be repaired and upgraded. No information is
available on the likelihood of finding leaks in farm
USTs or the cost of repairing or replacing the tanks.
By year 10, all USTs wll have to be brought up to
standards, again. Mnitoring costs were incorporated
into Scenarios |-3. Although there is no information
specific to farm USTs, national data estimate that 15
percent of all USTs may be |eaking. The estimted cost
of replacing a 4,000 gallon coated and cathodically
protected tank systemis $21,000 and the cost of upgrading
an existing tank is $3, 050.

OSWER Waste O | Managenment: There is insufficient information
to determne whether this is relevant.

Wat er Nonpoi nt Source Q@ui dance and Managenent Plans:  Under
| egislation passed in February 1987, states were given
grants to assess the magnitude of NPS problem and to
devel op managenent plans. These plans will have to be
submtted by August 1988. EPA has until February 1988
to approve the plans. | nformation from Ofice of Water
indicates that this should not be considered a direct
affect on agriculture because EPA cannot force states
to inplement their nmanagenent plans and because actions
on the part of farnmers will be voluntary.

Wat er Wl |l head Protection Program  Section 1428 of SDWA as
amended in June 1986 nmandated states to submt well head
protection prograns to EPA. Although states are required
to submt plans, there are no federal sanctions for not
submtting except for the w thholding of grant funds.
Twenty states have begun devel opnment of plans. The
cost question is difficult to address because there are
no mnimum federal standards or nanagenent strategies
which states nust include as part of an approvable VWHP
therefore, inpacts are likely to vary considerably from
state to state. These costs were not quantified in
this study.

Wt er Nati onal Estuary Program There are no national program
gui dances and/or regul ations yet associated with the
NEP. The first is expected in 1989. For agriculture,
use of pesticides in certain watersheds may be elimnated
or restricted. Target reductions of nutrient |oadings
may be established and BMPs may be put into place by
SCS and state cost sharing prograns. No information is
currently available to determne the inpact of this
program on agriculture.



Wt er Sewage Sl udge Regul ations: A proposed rule is planned
for October 1988. This rule may |imt the anount of
muni ci pal sludge farners are allowed to use on their
fields. No information currently exists on the limts
that would be inposed or the costs that farners woul d
bear as a result of this rule.

OPTS FIFRA OPP Part 170 (Farm workers): The proposed rule
establishes requirenents to inprove the occupationa
health and safety of workers performng hand |abor in
the fields. Specific estinmates on per acre production
cost increases for various crops were utilized in this
anal ysis and were incorporated into Scenarios 1-3.

OPTS Pesticides in Goundwater Strategy: G oundwat er
protection may result in prohibitions of certain water
sol ubl e pesticides in areaswi th vul nerabl e groundwater.
Three alternative sets of inpacts associated with the
Pesticide in Goundwater Strategy were devel oped by
OPTS and used-in Scenarios |-3.

OPTS Endangered Species Act: Actions that bring EPA into
conpliance wth the Endangered Species Act w !l inpose
sonme direct costs on agriculture. No information
currently exits to determne the extent of costs inposed
by the ESA, therefore, these costs were not included in
this analysis.

OPTS FI FBA/ OPP | ndividual Actions: The follow ng individua
actions were included in this study: cancellation of
EDB, toxaphene, dinoseb; restricted use of alachlor;
cancel l ation of yield enhancenent of chol ordi meform
and an expansive, internediate, and conservative scenario
for actions on the follow ng groups of pesticides:
fungicides, corn rootworm insecticides, broad spectrum
or ganophosphat es, and grain fum gants.

Direct Inpacts Included in the Enpirical Analysis:

The objective of this study is to examne the cunul ative inpact
that EPA policies pronul gated over the period 1983-1992 have on
the agricultural sector. It is obviously difficult to predict
what future EPA policies mght look |like: therefore, we have
defined three alternative scenarios corresponding to a range of
;urrre EPA policies. The scenarios can best be summarized as

ol | ows:

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



SCENARI O 2: Past and current EPA actions plus an inter-
nmediate (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 Near Term Actions Included in Scenarios 1 - 3:

Actions that the Agency has undertaken in the past five years or
plans to undertake in the very near future were included. in al

t hree scenari os. These actions are:

EDB - cancellation

Toxaphene - cancellation

D noseb - cancellation

SARA Title I11

Leaki ng Underground Storage Tanks

Farm Worker Protection Standards

Chl orodi mef orm - cancel | ation of yield enhancenent
Al achlor - restricted use.

For actions that there is a great deal of uncertainty over, three
alternative plans were considered, with the nost conservative
plan being incorporated into Scenario 1, the internediate plan
into Scenario 2, and the nobst expansive plan into Scenario 3.
These actions and the alternative plans are listed bel ow

Fungi ci des

Scenario 3: EPA woul d cancel the use of all EBDCs and
chl orot hal oni | . Captan woul d not be
cancel | ed.

Scenario 2: EPA woul d cancel the use of all EBDCs.
Chl orot hal onil and captan woul d not be
cancel | ed.

Scenario 1: EPA woul d put additional restrictions on the

use of all EBDCschlorothalonil and captan
(e.g., restricted use, pre-harvest
restrictions, |imted nunber of
applications).

Corn Rootworm I nsectici des
Scenario 3: EPA woul d cancel all of the corn rootworm
i nsectici des.
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Scenario 2: EPA woul d cancel all of the corn rootworm
insecticides with the exception of one of the
or ganophosphat es and one of the carbamates.

Scenario 1: EPA woul d cancel soil use, but not foliar
use, of all of the corn rootworm
i nsectici des.

Broad Spectrum O ganophosphates
Scenario 3: EPA woul d cancel three-quarters of all of the

broad spectrum OPs. The nost toxic ones
woul d be cancel | ed.

Scenario 2: EPA woul d cancel one-half of all of the broad
spectrum OPs. The nobst toxic ones would be
cancel | ed.

Scenario 1: EPA woul d pl ace restrictions on the use of

OPs (e.g., closed cabs).
Grain Fum gants

Scenario 3: EPA woul d cancel methyl bromde. Al um num
phosphi ne and nagnesi um phosphi ne woul d not
be cancel | ed.

Scenario 2: EPA woul d put additional restrictions on the
use of methyl brom de, alum num phosphi ne,
and magnesi um phosphi ne.

Scenario 1: No action.
Pesticides in Goundwater Strategy

Scenario 3: EPA woul d cancel the use of aldicarb, alachlor,
and three triazines over the next five years
in all counties having high drastic scores
and 20% of the counties having medium drastic
scores.

Scenario 2: EPA woul d cancel the use of aldicarb, alachlor,
and three triazines over the next five years
in 25% of the counties having high drastic
scor es.

Scenario 1: EPA woul d cancel the use of aldicarb in 25%
of the counties havin% hi gh drastic scores.
Restricted use would be instituted for alachlor
and the triazines. Monitoring would be-required
for the triazines that have not yet had
monitoring required.
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Lead Phaseout
Scenario 1, 2: A total ban of lead in gasoline (for agricul-
tural use) was not assunmed in these two
scenari os.

Scenario 3: EPA would elimnate lead in gasoline for
agricultural use.

Ri sk Reductions Corresponding to the Actions Considered:

The objective of the preceding report is to estinmate cunul ative
costs associated with EPA actions. To provide sone background as
to why EPA has undertaken, or mght consider, the actions |isted
above, the following section describes the health and environnental
risks and exposure pathways associated-with the substances those
actions are neant to control.

EDB:

Health effects were the primary concern that notivated the cancel-
| ation of EDB. EDB is classified as a likely human carci nogen
and may cause adverse reproductive effects to exposed workers.
The exposure routes were: food consunption, drinking water, and
wor ker exposure. Cancer risk estlrrates due to occupatlonal

inhal ati on of EDB range from1 x 10" to 3.6 x 10" . M || workers
and farners had the |argest populations of workers at risk, wth
16,000 mllwrkers and 14,000 farmers estimated as being exposed
to EDB through inhalation. Dietary risks occurred through the
consunption of wheat products, citrus, and tropical fruits.
Cancer risks from EDB to the average U S. consuner were estimted
to, be 3.55 x 10°° d u e to wheat product consunption and from 2.8 x
10" to 1.7 x 107 due to citrus fruit consunption, depending on
state requirenments about fum gation.

Toxaphene:

Ecol ogi cal danages were the primary concern notivating the cancel-

l ati on of toxaphene. Toxaphene was found to cause adverse reproduc-
tive effects in fish populations at very |low concentrations. It

may be carried for long distance in the upper atnosphere and find
its way into water bodies far from the |ocations where it was

used. In addition to the concern about fish populations, |aboratory
experinents indicated that toxaphene has both acute and chronic
effects on several bird species. Finally, human exposure nmay
occur both through worker exposure (inhalation and dermal) and

dietary exposure. Estimates of lifetine probability of cancer to
t oxaphene applicators (t oxaphene was applied to several crops)
rangedfromleO2 to 3 x 107° Dietary risk was estimated to

be the greatest for |ocal popul ations of fish consumers in areas
where significant fish contam nation had been denonstrated.
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D noseb:

Exposure to dinoseb nay cause a variety of hazards such as devel op-
mental toxicity, reproductive toxicity, acute toxicity, induction
of cataracts, and inmmunotoxicity. An oncogenicity hazard (resulting
in benign tumors) may also exist. A particular concern that |ed
to the emergency suspension of dinoseb was its potential to cause
birth defects. Exposure to dinoseb occurred through direct contact
by farm workers. Approximately 45,000 workers, including up to
2,200 females, were involved in the application of dinoseb. A

| arge nunber of farm workers and bystanders had the potential to
be exposed to dinoseb during or shortly after application, and

ot her people had a chance of being exposed by a secondary route
(e.g., laundering of contam nated clothing). I n addition, dinoseb
has been found in groundwater in several states, indicating that
exposure through drinking water is also possible.

Chl or odi mef orm

The registrants of chlorodinmeform have voluntarily cancelled it
since the beglnnln% of this project. Chlorodimeform was used
only on cotton e health risk of concern was the possibility
of cancer in exposed workers.

Al achl or:

Ri sk of cancer is the primary concern associated with alachlor.
There are multiple routes of exposure: worker exposure, consunption
of ground water and surface water, and residue on food products.

Farm Wor ker Safety:

The objective of farm worker safety requirenents are to mnimze
the acute and chronic health effects for pesticide handlers and
field workers. There are approxi mately 500,000 handlers and 1.8
mllion field workers. The regulations are directed prinarily
towards mnimzing the risk of acute poisoning. There are 20,000
to 300,000 acute poisoning incidences estimated to occur annually
due to farm worker exposure.

Under ground Storage Tank Regul ations:

The proposed underground storage tank regulations would set

i nsurance and monitoring requirenments for underground petrol eum
tanks (with greater than 1,100 gallon capacity) on farms. The
primary health risks associated with |eakage from these tanks are
cancer (caused by benzene, a conponent of Petroleun) and fire and
expl osi on. Ecol ogi cal damages may occur it |eakages found their
way into streans. Risks are greatest in small streanms where the
opportunity for dilution is less than in larger streans.
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SARA Title Il

Benefits associated with Title Il take the form of "negative
reductions in damages". Title IlIl is expected to contribute to
human health and welfare in at |east two ways: by helping to
prevent potentially harnful releases of hazardous substances, and
by_FPking it possible to reduce the harm from those rel eases that
sti occur.

Fungi ci des:

The fungicides OPP may consider for cancellation are classified

as probabl e human carcinogens. Exposure routes for fungicides

are: worker exposure, dietary, and groundwater. \Wrker exposure
is the primary concern associated with chlorothalonil at this
point, wth dietary exposure the primary concern for both captan
and EBDCs; however, evidence of thyroid and teratogenic effects
(birth defects) have been found for EBDCs. Chlorothalonil and
EBDCs (or their breakdown products) have been found in groundwater.

Broad Spectrum O ganophosphat es:

There are both human health and ecol ogi cal concerns associ ated

Wi th broad spectrum organophosphates (OPs). The OPs are acutely

toxic. They depress an enzyme that causes an interference with

nerve transmssion, and may result in nausea, diarrhea, dizziness,
or death. In addition, some OPs may result in adverse eye effects

(myopi a) and neurol ogi cal disorders. Wrker exposure, dietary

exposure, and groundwater contam nation are all of concern

Ecol ogi cal inpacts are also a concern, since broad spectrum CPs

are acutely toxic to birds and fish, as well as hunans.

Corn Rootworm I nsectici des:

The health and ecol ogi cal concerns associated with corn rootworm
insecticides are simlar to those for broad spectrum organophos-
phates. However, worker exposure is not thought to be a problem
with corn rootworm insecticides because they are applied in granular
form as opposed to a spray. Hazard to bird populations is a major
concern with corn rootworm insecticides.

Gain Fum gants:

Wrker exposure is the primary concern with grain fumgants.
Methyl bromde may result in acute toxicity (possibly causing
nausea, diarrhea, dizziness, or death) while alum num phosphine
and nmagnesi um phosphi ne are neur ot oxi ns.

Pesticides in Goundwater:

Al achl or effects and exposure routes are discussed above.
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Aldicarb is an acutely toxic substance that may result in nausea,
di arrhea, dizziness, or death. The exposure paths of concern for
aldicarb are residues on food (mainly potatoes and citrus crops)
and groundwat er contam nati on.

Triazine herbicide (cyanazine, atrazine, and sinazine) exposure

may occur through groundwater and surface water. Health effects
are the primary concern for these substances. Al of the triazines
are consi dered possible human carcinogens, And there is sone
concern that the triazines can react with nitrites (also found in
groundwater) to form nitrosam nes, which are potent aninal carcin-
ogens. In addition, exposure to cynanzine may cause birth defects.

Lead in Gasoline:

Lead in gasoline has been shown to increase blood |ead |evels,

which in turn have been linked to a variety of serious health
effects, particularly in small children. Recent studies |inking
lead to high blood pressure in adult males also are a source of
concern. People are exposed to |lead from gasoline through a

variety of routes, including direct inhalation of |ead particles
when they are enmtted from vehicles, inhalation of |ead contan nated
dust, and ingestion of |ead contam nated food.
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Appendi x B
AGSI M Mbdel and Results

1.0 Introduction

In exam ning the inpact of EPA actions on the financial condition
of agri cultural producers, it is crucial to account for the crop
and livestock price increases that result from these actions.
Failure to account for these price changes would result in an
overestimation of the inmpact of EPA actions on farners. The crop
and livestock price changes resulting from EPA policies were
predicted using AGSIM a regional econonetric-simnmulation nodel of
U S crop and livestock markets (Eales, Frank, Taylor 1987a,
1987b, 1987c). The new crop and |ivestock prices obtained from
AGSI M under each scenario, were then used as inputs to represen-
tative farm nodels (along with additional information on production
costs and yield inpacts) to determne the change in financia

condi tion caused by EPA actions. The-set of crop and |ivestock
prices in the base run of AGSIM (no EPA actions) is presented in
Table B-2 (tables appear at the end of this appendix). T he
change in these prices under Scenarios 1, 2, and 3, are presented
in Tables B-6, B-11, and B-16, respectively.

In addition to providing information on price changes, AGSIMis
useful in predicting the inpact of EPA actions on: crop acreage,
l'i vestock production, and changes in aggregate producer and
consunmer welfare. Al of these inpacts are examned in this
appendi x; however, only the price changes are essential to the
preceding report. \Wile the exanm nation of these additiona

I npacts does not shed any further light on how representative
producers are inpacted by EPA actions, it provides a nore conplete
pictuag Ff the cost these actions are likely to have on society

as a whol e.

2.0 Description of AGSIM

AGSI M simul ates regional production of major field crops and
l'ivestock as well as the demand for those commodities. Toget her
t he demand and supply systens provide estinmates of commodity
production, distribution, prices, and the econonmic welfare of
producers and consuners. Initial inpacts of EPA actions under
each scenario are expressed as inputs to AGSIMin the form of

i ncreased costs of crop production and reduced crop yields.

The crop supply conponent of AGSIM is conprised of a set of

supply equations for each of 11 regions. Results fromonly 10
regions are presented here to correspond to the principal produc-
tion regions. Crops included in the nodel are corn, grain-sorghum
barl ey, oats, wheat, soybeans, cotton, and hay. Cultivated
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summer fallow is treated as another |and use in sem-arid regions.
Regi on definitions are presented bel ow

Corn Belt: lowa, Illinois, Indiana, Mssouri, Chio

Lake States: M chi gan, M nnesot a, W sconsin

Nort hern Pl ai ns: Kansas, Nebraska, North Dakota, South
Dakot a

Sout hern Pl ai ns: Okl ahoma, Texas

Mountain St ates: Arizona, Colorado, |daho, Montana,
Nevada, New Mexico, U ah, Wom ng

Pacific States: California, Oregon, Wshington

Delta States: Arkansas, Louisiana, M ssissipp

Sout heast : Al abama, Florida, Georgia, South Carolina

Appal achi a: Kentucky, North Carolina, Tennessee,
Virginia, West Virginia

Nor t heast : Md-Atlantic States and New Engl and

For each region, the nodel first determnes total acreage planted
or placed in summer fallow and total acreage diverted or set-aside
under farm programs. Then, a set of equations determ ne the
proportion of acreage planted to each crop. Acreage is nodel ed

as a function of expected returns, Which account for target _
prices. Yield per acre, nodeled as a tinme trend-for each crop in
each region is held constant after 1987 (except as altered by EPA
actions). Yield per acre is multiplied by acreage to calcul ate
producti on. Summ ng crop production across regions and addi ng
Inventories determnes crop supply.

Crop denmands are estimated for cotton lint, hay, grain exports,
grain stocks, food, soybeans, feed, and cottonSeed. The soybean
demand conponent consists of a crushing, export, and stock denmand
function as well as demands for the derivative neal and oil
products. These functions are prinmarily determned by relative
prices.

Equating crop supply and demand functions and solving the system

of price-dependent equilibrium excess supply equations provides
annual equilibrium prices. Prices fromone sinulated year are

used to calculate net returns for that year. The system is
recursive. A price fromone year may affect acreage response

the follow ng year. Expected net returns drive the acreage
response functions. The maxi num of price from the previous

sinmul ated year and the effective support price is used to calculate
expected net returns. That is, price fromthe previous year

serves as a price expectation for the follow ng year

The livestock sector of AGSIMis linked to the crop sector through

feed and hay prices which determne the supply and inventory of
livestock products: beef, veal, pork, chicken, and nmilk. A So,

quantities of feed demanded are influenced by livestock prices.
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The nmodel runs twice to sinulate a technol ogi cal change. The
initial, or base run sinmulates comodity narket conditions without
any technol ogi cal change. A second run sinulates narket condi-
tions under the new technol ogy, showing differences attributable
to the technology. The three scenarios were sinmulated by changing
the yields, and both fixed and variable production costs of

sel ected crops in particular regions.

The principal limtation on the interpretation of AGSIM results

is that the nodel is not specific and detailed enough to recognize
any particular technol ogical change. That is, any two changes
having identical inpacts on net returns would be treated identi-
cally by AGSIM and, thus, calculated economc inpacts would be
identical. The factors that mght limt use of any particular

t echnol ogy may not be incorporated in AGSIM  COverestinating
inpacts 1s a real possibility.

| ncome inpacts may be overestimated because AGSIM does not account
for the effects of price changes on comodity program paynents.
Commodity prograns may stabilize farm incone. \Wen prices rise,
revenues derived from commodity sales rise, but deficiency paynents
fall, thereby partially offsetting the revenue increase. AGSIM

cal cul ates farm incone based on a market price ignoring deficiency
payments and hence the reduction in paynents |likely to acconpany

an increase in market price.

AGSI M sinmul ates production and the operation of comodity markets
over a ten year horizon. The year-by-year changes cannot be
consi dered market forecasts. Instead, the multi-year infor-
mation is designed to provide a longrun description of the policy
inpacts. AGSIMis designed to equilibrate supply and denmand
forces in each sinulated year. Actual comodity narkets nay
operate, at tines, with nuch greater or |esser speed than AGSIM
suggests. For exanple, price expectations nodel ed-in AGSIM do
not rapidly adjust to changed conditions. That expectations
mechanismis enpirically adequate for historical data. Wether
that expectation formation mechanismw !l hold in the future is a
matter of speculation. The particular type of equilibrium assumed
for coomodity markets in AGSIM | eads to stocks being rapidly

depl et ed. I n recent years, stocks have denonstrated nuch nore
inertia, suggesting that prices may not increase as rapidly as
the AGSIM sinulations suggest. Again, these exanples indicate
that the presented tine paths variables follow are primarily
descriptive, rather than exact.

| nformation fromthe AGSIM base run and the three alternative
policy runs is presented in this appendix. | nformation from a
pase run, which is common to all three policy scenarios, is
presented in Tables B-1 through B-4. This information includes
crop acreage by commodity, commodity prices (farm |evel prices
for crops and retail prices for dairy and |ivestock comodities),
crop and livestock inconme, and |ivestock production. Crop incone
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is calculated by subtracting nost fixed and variable production
costs from gross revenue. Land costs and conmodity program
payments are not considered in that calculation. Changes in
acreage, prices, and income are presented for each policy scenario.
Al'so, several variables measuring income changes throughout the
agrlcultural sector and inpacts on consunmers are shown.

Gains and |osses resulting from regulations affecting crop
productivity may go far beyond the farns for which yields and
costs of production are immediately affected. The crop sector
supplies the dairy and |ivestock sectors. Increased crop produc-
tion costs and reduced production nay |ead to higher feed costs
and hence higher neat and dairy products. Qher industries
depend on the success of crop enterprises. Industries that
process and market field crops as well as dairy and |ivestock
products depend on the price and volunme of those products. AGSIM
provi des sonme estimates of the aggregate gains and |osses to

I ndustries up and down the food and fiber marketing chain.

The heading, "Crop Consumer Effect” in the boxheads of Tables B-9,
B-14, and B-19 refers to the sum of gains or |osses to consuners
(that is, the effects of higher prices for all food and fiber
products) and to all industries beyond the farm gate that depend
on crop production. These industries include, but are not limted
to, processors, packers, retail grocers, and transportation
firms. One should expect that as crop production is carried out
less efficiently, farmprices will rise and output will fall

The internmediate industries will have reduced business and the
price increase, representin? hi gher input prices to processors,
wll inmply reduced profits tfor the varlous processing industries.
Wth higher input and output prices throughout the marketing
chain, consuners should face higher retail prices.

Simlarly, the heading "Livestock Consumer Effect" refers to the
sum of gains and |osses beginning with |ivestock purchasers and
ending with consuners of neat and dairy products.' These gains
and | osses are a subset of those included in the "Crop Consuner
Effect". The "Livestock Consuner Effect" is smaller, in absolute
value, than the "Crop Consuner Effect” because the latter effect

i ncludes crop uses that do not support |ivestock production.

Only a snmall portion of wheat supply, for exanple, is used for
l'ivestock feed. Cotton is not used for livestock feed, although
cottonseed neal is used for feed.

Just and Hueth showed that in vertically related industries where
the output of each industry is an input for the industry one

step up the marketing chain, the welfare effects of an inposed
price distortion in an initial or intermediate market on all
forward industries can be captured by measuring the change in
consuners' surplus (the difference between what consuners are
willing to pay and what they are required to pay to acquire goods
and services). That is, if a calculation to conpute changes in
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consurmers' surplus were carried out on an initial or internediate-
| evel general equilibrium demand function, the change shoul d be
interpreted as the change in final consunmers' surplus plus the
changes in all forward industry rents. Chavas and Collins
generalized this analysis to include technol ogi cal change or
distortion. These ideas are incorporated in the AGSIM cal cul a-
tions presented here.

3.0 Results

As di scussed above, the inpact of EPA actions on crop producers
are entered into AGSIMin the formof yield decreases and/or
production cost increases. These inpacts result in a decline in
crop production and an increase in crop prices - a cost for crop
purchasers. Yield and cost changes in Scenario 1 are the |east
of the three scenarios. The changes induce |osses for both crop
consurmers and producers. As a result of higher costs of feeding
l'ivestock, livestock income decreases, but |ivestock purchasers
are affected less since livestock prices change |less then crop
prices.

Scenarios 2 and 3 generate greater effects than Scenario 1,
primarily because of larger corn yield declines beginning in

1992. Prior to 1992, these two scenarios have somewhat greater
cost changes than Scenario 1, while Scenario 3 has greater changes
than Scenario 2. Thus, Scenarios 2 and 3 cause sonmewhat |arger-
price changes than Scenario 1, during that tinme period. A's a
result, crop consunmers, |livestock producers, and |ivestock
consuners generally lose nore and crop producers |lose |less than
in Scenario 1. Beginning in 1992, prices, in Scenarios 2 and 3

i ncrease so nuch that crop incone increases. In effect, the
relatively large yield and cost changes of Scenarios 2 and 3
cause an incone transfer from crop consuners to crop producers.
Crop consumers, livestock producers, and |ivestock consuners |ose
nore while producers gain nore for Scenario 3 than Scenario 2,
during 1992-96.

While crop producers gain in aggregate under Scenarios 2 and 3
during 1992-96, incone does not increase for all crops and all
regions. The cost and yield changes cause a conpl ex change of
acreages and prices for different crops. | ncome decreases for
sonme crops because price increases do not outweigh cost increases
and/or yield declines. Crop incone declines in sone regions.

For exanple, the Northeast and Appal achian States |ose in Scenario
3 because they have the highest corn yield |osses, despite higher
corn prices.

Scenario 1

Scenario 1 assunmes the smallest initial direct changes in yields
and costs anong the three scenarios. Only cotton, soybeans, and
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wheat vyields decrease, all by |l ess than 0.5 percent. Fixed
costs generally increase by [ess than $1 per acre, but never by
more than $1.50 per acre. Simlarly, variable production costs
generally increase by less than $1 per acre. Thus, changes in
acreage, output, and prices are smaller than changes estimated
for Scenarios 2 and 3.

Acreage and Prices. Total crop acreage steadily decreases, but
never by nmore than 200,000 acres which is less than 0.1 percent
of baseline total crop acreage (Table B-5). The acreage of al
crops decreases in nost years. Price changes for field crops
never exceed $0.022 per bushel and are generally less than $0.01
per bushel (Table B-6). Retail prices for livestock products
either fail to change or change by less than $0.01 per pound.
Price decreases occur for soybean neal in 1991-93 because soybean
production increases. AGSIM predicts that higher hay prices
encourage the slaughter of cattle and calves. The result is that
beef and veal prices fall by less than $0.0l1 after 1991.

| ncome. Since the cost increases outweigh the price increases,
total crop income (net of fixed and variable costs) decreases in
all years (Table B-7). The greatest inconme |oss, $339 nillion
which is about 4 percent of baseline total crop inconme, occurs in
1988. The | osses becone smaller in succeeding years as cost and
yield changes decline. On average, the crop incone |osses are

l ess than $I per baseline crop acre. However, incone (net of
vari abl e costs) increases for barley in 1992-93 and for hay from
1991- 96. In 1987, there are crop 1 ncone gains (net of fixed and

variable costs) in some regions. These gains are exceeded by
losses in the Delta States and Sout heast (Table B-8). These two
regions have relatively high soybean and cotton yield | osses from
1987- 89. From 1988 on, inconme declines in all regions.

Consuner Effects. Crop consuners |ose from higher prices and

[ ower production (Table B-9). The |osses becone steadily |arger,
varying from $23 nmillion in 1987 and to $95 nillion in 1996.

Li vestock producers generally suffer incone |osses due to higher
feed and hay costs and unchanged or |ower |ivestock prices
beginning in 1988. The greatest loss, $42 nmillion (less than 0.1
percent of baseline incone for the S |ivestock products), occurs
in 1993. Additionally, |livestock consuners would gain in sone
years and | ose in others.

Scenario 2

Scenario 2 has greater cost and yield changes than Scenario 1.

The largest differences from Scenario 1 are the corn yield declines
beginning in 1992 due to restrictions on soil insecticides. Corn
yield | osses exceed 8 percent in the Corn Belt and Northern

Plains and vary from2 to 6 percent in the renaining regions.

The yield |losses noderate in later years. Sone variable costs
increase noticeably in 1992. Cotton costs increase by $5.40 in
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the Delta States. However, corn costs decrease by |less than $2
per acre in the Corn Belt, Northern Plains, Southern Plains, and
Pacific States.

Acreage and Prices. Prior to 1992, price and acreage changes are
greater than Scenario 1. As a result, total crop acreage declines
range from 19,000 in 1987 to 108,000 in 1991 (Table B-10). From
1988 to 1991, total crop acreage declines less for Scenario 2

than for Scenario 1. H gher crop prices in Scenario 2 seemto
explain this result. Soybean price increases by $0.18 per bushel
in 1988 and by |esser anounts in 1987 and 1989 (Table B-11).

During these three years, the Appal achian, Delta, and Southeastern
States suffer greater soybean yield |osses than in Scenario 1.
These initial -soybean yield | osses reduce soybean and increase
corn and cotton acreage, primarily due to simlar changes in the
Sout heast . The prices of meal and oil products of cotton and
soybeans increase during 1987-89 as a result of |ower soybean
production and hi gher prices.

The larger corn yield |osses (as conpared to Scenario 1) beginning
in 1992 cause a noticeable change in results from Scenario 1.

Total crop acreage decreases by 300,000 in 1992, but increases by
46,000 in 1993 to 226,000 in 1996 (Table B-10). Corn price
increases by $0.51 per bushel in 1992 (Table B-11). AGSIM predicts
an interesting pattern for corn and soybeans. Soybean acreage

i ncreases and price decreases in 1992, because corn cost and

yi el d changes reduce expected corn return-s and, hence, planted
acreage. The higher corn price in 1992 encourages farmers to
shift acreage from soybeans and other crops to corn. Corn price
rises less In followng years, and the prices of barley, oats,
wheat, soybeans, and cotton also increase as the acreage and
production of those crops decrease. As a result, prices of neal
and oil products of cotton and soybeans also rise. Since sorghum
is a good feed substitute for corn, sorghum demand rises causing
its price and acreage to rise. Hay acreage increases in 1988 and

| ater years causing price decreases in nost years. |n 1992,
| ower feed and hay prices reduce retail |ivestock prices. Af ter
that, higher feed costs increase all |ivestock prices in sone

years. However, all price changes are |less than $0.10 per pound.
Beef and veal prices increase in sone years and decrease in others.

Income. Crop incone (net of fixed and variable costs) rises $159
miTion in 1987, but falls $111 mllion in 1988 and $315 mllion
|n 1991 after fixed costs increase in 1988 (by the sane anount as

in Scenario 1) and groundwater regulations begin in 1990 (Table
B-12). Al of those incone changes are |less than 2 percent of
baseline total crop inconme. Income (net of variable costs only)
decreases for all crops except soybeans, barley, oats, and hay in
1987 and soybeans in 1988, because cost increases outME|gh price
I ncreases. Beginning in 1992, crop income increases because
price increases, particularly for corn and soybeans, outweigh
cost increases. Crop incone increases the nost in 1992, $1.9

B-7



billion (12 percent of baseline crop incone) or an average of
about $5 per crop acre, but the increases becone smaller as cost
and yield changes decline over tine. After 1992, incone rises
for corn (the crop suffering the greatest regulation induced per-
acre production |oss), and soybeans, but decreases for barl ey,
oats, wheat, and hay in some years.

Prior to 1992, crop incone (net of fixed and variable costs)
falls in nost regions (Table B-13). In 1987, before fixed costs
increase, income increases in the Corn Belt, Lake States, North-
east, and Appal achian States. From 1988 to 1991, crop income
decreases in all regions but the Corn Belt in 1988-89. In 1992
and later years, incone increases in all regions except the

Delta States in 1992 because soybean prices fall and in the
Mountain and Northeastern States in 1996 because higher crop
prices no longer rise enough to outweigh cost increases and yield
| osses.

Consuner Effects. Consuners |ose nmuch nore in Scenario 2 than in
Scenario 1 (Table B-14). Prior to 1992, crop consunmer |oss peaks
at $272 mllion and declines to $45 nillion in 1991. Because of
the large price increases after 1992, the consumer |oss peaks at
$2.8 billion in 1992 but falls to $1.5 billion in 1996. Due to
hi gher feed costs and nodest |ivestock price increases, |ivestock
incone declines after 1987. Before the corn yield | osses have
their full effect on feed prices in 1993, livestock producer

| osses do not exceed $100 million (less than 0.1 percent of
baseline income for the 5 livestock products). In 1993 and sone
| ater years, their |osses exceed $1 billion (2 percent of |ivestock
I ncone) . Before the corn yield | osses have their full effect,

i vestock consuners have |osses of less than $100 nillion while
gaining in 1991-92 when beef prices fall. In 1993-94, |ivestock
consuners lose nore than $2 billion. However, |ower beef and
veal prices cause consunmer gains in 1996.

Scenario 3

Scenario 3 has greater fixed cost changes throughout the simulation
than Scenario 2. Yield losses and variable cost changes are
greater during 1990-96. In particular, greater corn yield |osses
occur after 1991, than in Scenario 2. Corn yield |osses are
approxi mately 23 percent for the Northeast, 13 percent for the
Appal achian States, and 10 percent for the Corn Belt and Northern
Plains in 1992. Production costs are also greater than for
Scenario 2; cost increases approach $12 per acre in the Northeast
and Sout heast and $14 per acre in Appalachian States in 1992.

The yield | osses and cost changes noderate in |ater years.

Fi xed costs also increase nore than Scenario 2 but never by nore
than $2.25 per acre. The result is greater price changes, incone
changes, and consuner |osses than for Scenario 2. The two-
scenari os produce identical results for 1987.
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Acreage and Prices. Prior to 1992, total crop acreage in Scenario
3 decreases, ranging from57,000 in 1988 to 141,000 in 1991.

These changes are greater than those in Scenario 2 for 1988-91,
but less than those in Scenario 1 for 1987-89 (Table B-15). The
pattern of individual crop acreage and price changes is very
simlar to Scenario 2 for 1988-91. However, acreage changes

tend to be greater for Scenario 3 than Scenario 2. Aso, soybean
acreage increases in 1991 rather than decreases. Price changes
for Scenario 3 are also greater than Scenario 2, but soybean
soybean nmeal, and cottonseed neal prices increase in 1990-91
rather than decrease (Table B-16). Sone |ivestock prices do not
change during 1988-91, but increases of $0.003 per pound or |ess
occur for beef and pork.

For 1992 and later years when the larger corn yield |osses occur,
total crop acreage 1s less for Scenario 3 than Scenario 2.

Total crop area decreases by 505,000 acres in 1992, decreases by

| esser anmounts in 1993-94, and increases by |less than 200, 000
acres in 1995-96 (Table B-15). Scenario 3 shows the same pattern
of corn and soybean acreage changes as Scenario 2, but has greater
price changes. Corn price increases by $0.78 per bushel and
soybean price decreases by $0.26 per bushel in 199-2, reflecting
greater corn acreage decreases and soybean increases for Scenario
3 (Table B-16). The higher corn prices encourage farnmers to shift
acreage from other crops to corn causing the prices of the crops
to increase. As a result, the price of soybeans increases in
1993-96, with its greatest increase, $0.43, in 1994. Barley
acreage increases from 1994-96, but did not in Scenario 2.
However, hay acreage does not begin to increase until 1995, while
in Scenario 2 it began to increase in 1993. H gher feed prices
cause higher pork and chicken prices. Mst livestock prices do
not change by nore than $0.10 per pound, but pork price increases
by $0.13 per pound in 1994. Beef prices decrease $0.016 per
pound or less in 1992 and 1996. Veal prices decrease $0.067 per
pound or |ess through the entire time period.

Incone. Total crop incone (net of fixed and variable costs)
declines during 1988-1991, ranging from $200 mllion in 1988 to
$303 million in 1991, approximtely 2 percent of baseline crop
incone (Table B-17). | ncome declines nore than for Scenario 2 in
1988- 90. In 1991, incone decreases |less for Scenario 3 than
Scenario 2 because of higher soybean prices in Scenario 3.

| ncome (net of variable costs only) decreases for all crops
except corn and sorghumin 1990-91 and barley and hay in 1991.
Beginning in 1992, crop incone (net of fixed and variable costs)
i ncreases because of price increases that outweigh yield and cost
changes. Crop income increases by $2.6 billion in 1992 (16
percent of baseline inconme), approaching an average of $7 per
crop acre, but increases are smaller in later years as cost and
yi el d changes decrease. These crop incone increases are greater
than those in Scenario 2. After 1992, incone (net of variable
costs only) increases for all crops in nost years.
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From 1988-91, regional crop incone (net of fixed and variable
costs) decreases for all regions except the Corn Belt in 1988-89,
when it benefits from higher soybean prices (Table B-18). From
1992-96, nost regions gain, but some lose. The Delta States

lose in 1992 due to |ower soybean prices. The Northeast and

Appal achian States lose in all those years, because they incur
relatively high corn yield losses. In nost regions, corn replaces
soybeans as corn price rises. However, corn acreage in the

Nort heast and Appal achian States is replaced by soybeans, resulting
in income declines. In Scenario 2, these two regions generally
did not |ose although the Northeast |ost in 1996.

Consuner Effects. Consuners lose in all years due to higher
prices and Tower production. Prior to 1992, the greatest consuner
loss is $280 million in 1988. Consuner loss falls to $170 nillion
in 1989 but then rises to $206 mllion in 1991. After the
conparatively large price increases beginning in 1992, consuner

| oss peaks at $4.4 billion in 1992 declining to $2.2 billion in
1996. These consuner |osses are larger than those in Scenario 2.
Li vestock effects are identical for Scenarios 2 and 3 in 1988.

Li vestock incone falls nore under Scenario 3 than Scenario 2 from
1989-96 due to higher feed costs which outweigh livestock price

i ncreases. Livestock income declines range from $3.5 mllion in
1989 to $122 million in 1992 (less than 0.2 percent of baseline
income for the 5 livestock products). After the corn yield

| osses have their full effect on feed prices, livestock income
decreases by $2.5 billion in 1993 (about 3 percent of baseline
l'ivestock income), ranging from about $1 billion to $2 billion in
|ater years. From 1989 to 1993, livestock consunmers incur |osses
of less than $86 nillion while gaining in 1992 when beef prices
fall slightly. After 1992, livestock consuners suffer greater

| osses than under Scenario 2, exceeding $3 billion in 1993-94.
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Appendi x C
National Price-Quantity Mdel and Results
1.0 Model Description

The nodel used to estimate national commodity price-quantity
inpacts closely follows the nodel devel oped by Lichtenberg et

al., 1/ with sonme nodifications required to overcone data defic-

I enci es. Wth estimates of national inpacts on production for
each commodity-- through both increased costs and decreased vyi el ds-
-changes in margi nal costs were estimated. The resulting changes
in comodity production and price at the national |evel were tﬁen
assessed with consideration of supply and demand el asticities.
?pffific al gebrai c equations used to define the nodel are as

ol | ows:

(1) P = M
P,(dY/Y) + (dC/Y,)
(2) M = = av/v,)
(3) dP/ P, = (ed (esep)) (dMI M)
(4) dQQ = (epes/ (es - ey (dMI M)
wher e
Py = commodi ty baseline price, farmleve

NC, = baseline commodity marginal cost of production

dY = change in yield per acre of crop production from
the regulatory scenario

dC = change in variable cost per acre fromthe regul a-
tory scenario

= elasticity of supply

= elasticity of denand

Q% total baseline quantity of commodity production

Changes in producer and consumer surplus were then approxi nmated.
To estimate changes in producer surplus, it was assuned that al
pl anned reductions in output would be achieved by shifts in
mar gi nal production inputs (where zero economc profits were

1/ Li chtenberg, Erik; Douglas Parker and David Zil berman.
Econom ¢ I npacts of Cancelling Parathion Registration -for
Al nmonds, Western Consortium for the Health Professions,
[nc., January 1987.

G



being earned in the baseline) to an alternative equally profitable
crop. Econom c profits on this marginal production would be the
sane before and after the regulatory scenarios. The change from
the baseline in total revenue earned by producers woul d be:

(5) dR = PQ - P.Q

and since price equals nmarginal cost, the cost savings woul d be:
(6) CTS = P(Q - Q).

The change in costs for the acreage remaining in production is
(7) dTC = AdC

Accordingly, the change in producer surplus fromthe baseline is
defined as
(8) dPS =dR+CTS-dTC

The change in consunmer surplus from the baseline was approxi mated
using the follow ng relationship:

(9) dCS = - (R - P)(Q + Q)/2
wher e
dR = change in total revenue
CTS = cost savings
Q = production in year |

dTC = change in total production cost

A = commodity acreage in year

dC = change in cost per acre fromthe regulatory
scenario

dPS = change in producer surplus
dCS- = change in consuner surplus.

This nodel presumes that all other variables not considered wll
remai n constant and thus have no affect on the nodel results.

2.0 Data Inputs

National information was conpiled on baseline price, harvested
acreage, production, farmsize, and yield for each of the six
specialty crops. The baseline comodity prices, harvested acre-
ages, and production quantities used in this study are an average
from 1981- 1985 as obtained from various issues of Agricultura
Statistics (Table C1). Comodity prices were adjusted by the
GNP ITnplicit Price Deflator to reflect constant 1986 doll ars.
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In order to assess the inpacts of regulatory costs on per acre
net returns, a definition of a typical commercial farm in terns
of acreage, was necessary. Such estinmates were (btained from a
pol| of extension crop production specialists (a DELPH approach)
and fromestimates obtained in crop enterprise production budgets.
Because farm size is highly variable within each region, the
estimates presented in Table G| and used in the inpact analysis
must be interpreted wth caution.

Estimates of supply and demand el asticities were obtained from
several sources, both published and unpubli shed. El asticity
estimates are presented in Table C 2.

National estimates of variable cost and yield changes associ ated
w th environnmental regulations for each specialty crop under
three scenarios were provided by EPA The yearly estimates are
provided as the change from a base year prior to the initiation
of regulatory inpacts (Table C3).

3.0 Mbdel Results

Results of the National Price-Quantity Mdel are presented in
Tables G4 through G 18 as the percent change in productron

price, consunmer surplus and producer surplus from a base year of
no regul atory inpacts. Ef fects of each policy scenario are

exam ned under each of the four specialty crops. Data limtations
prevented anal yses of peanuts and caneberries.



Table C 2. Supply and denmand el asticities

Demand El asticities 1/

Pot at oes -. 3688
Appl es -. 2015
Tomat oes (fresh) - . 5584
Tomat oes ( processi ng) -.3811
O her fresh vegetabl es (peas) -.2102
Supply Elasticities
Short-run
Peas .31 2/
Tomat oes 1.35 3/
Pot at oes . 87 4/
Appl es 11 4/

Sour ces:

1/

3/

4/

USDA, ERS, By Kuo S. Huang, U.S. Demand for Food:
A Conplete System of Price and ITncome Effects,
Technical Bulletin Number 1714, Decenber 1985.

Askari, Hcssein, and John T. Cunmm ngs, Estinmating
Agricultural Supply Response with the Nerlove
Model : A Survey, I nt ernati onal Econom c Revi ew,
Vol . 18, No. 2, June 1977.

Chern, WS. "Acreage Response and Denand for
Processing Tormatoes in California®. Anerican
Journal of Agricultural Econonics. May 1976.

Unpubl i shed estimates provided by USDA
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Tabl e C4.

Production and wel fare inpacts from Scenario |
environmental regulations affecting apples

(rom Base Year 1667 (om Base ear 1067
consumer Producer

Year Production Price Sur pl us Surpl us Net

1988 -0.015 0.0747 - 799, 261 -1, 463, 990 -2, 263, 251
1989 -0.015 0.0747 - 799, 261 -1, 463, 990 -2, 263, 251
1990 -0.015 0.0747 - 799, 261 -1, 463, 990 -2, 263, 251
1991 -0.015 0.0747 - 799, 261 -1, 463, 990 -2, 263, 251
1992 -0.021 0.1042 -1,114,985 -2,042, 235 -3, 157, 220
1993 -0. 020 0. 1000 -1, 069, 880 -1, 959, 628 -3, 029, 508
1994 -0.019 0. 0958 -1, 024,780 -1,877,029 -2,901, 809
1995 -0.018 0.0916 -979, 676 -1,794, 423 -2,774,099
1996 -0.018 0.0874 -934, 574 -1,711, 818 -2, 646, 392
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Table G 5.

_Production and welfare inpacts from Scenario |l
environmental regul ations affecting apples

Percent change Change in welfare
from Base Year 1987 from Base Year 1987
Year Production Price Ogﬂflpj)lnﬁg gﬂrogfjﬁgr Net
1988 -0.015 0.0747 - 799, 261 -1, 463, 990 -2, 263, 251
1989 0.015 0.0747 - 799, 261 -1, 463, 990 -2, 263, 251
1990 -0. 367 1.8230 -19, 465,134  -35,590, 977 - 95, 056, 111
1991 0.318 1.5764 - 16, 836,028  -30, 791, 483 -47,627,511
1992 -0. 305 1.5144 -16, 174,993 -29, 584, 370 -45, 759, 363
1993 0.248 1. 2296 - 13, 136, 997 -20,034, 741 -37,171, 738
1994 -0.191 0. 9489 - 10, 141, 456 - 18, 559, 526 -28, 700, 982
1995 0.135 0.6724 - 7,187,490 -13,157,250  -20, 344, 740
1996 -0.081 0. 3997 4,274,242 -7, 826, 479 -12, 100, 721

C8



Table C-6.

Production and wel fare inpacts from Scenario Il
environnental regulations affecting apples

Percent change Change in welfare
from Base Year 1987 from Base Year 1987
Consumer Producer
Year Producti on Price Surpl us Surpl us Net
1988 -0.015 0.0747 - 799, 261 -1, 463,990 -2, 263, 251
1989 -0.015 0.0747 -799, 261 -1, 463,990 -2, 263, 251
1990 -0. 367 1. 8230 - 19, 465, 134 - 35,590, 977 - 55, 056, 111
1991 -0. 328 1.6299 -17,406,795  -31,833,637  -49, 240, 432
1992 -0.321 1.5944 -17, 028, 442 -31,142,821 -481,171, 263
1993 -0. 261 1. 2966 -13,852,108  -25,341,353 -39, 193,461
1994 -0. 202 1.0031 - 10, 720, 085 -19,617,380  -30, 337,465
1995 -0. 144 0.7139 -7,631,449  -13,969, 365 -21, 600, 814
1996 -0. 086 0. 4288 -4, 585, 308 -8,395,821  -12,981,129
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Table C-7.

envi ronnent a

Production and welfare inpacts from Scenario |

regul ations affecting potatoes

Percent change Change in welfare
from Base Year 1983 from Base Year 1983
Consurrer Producer
Year Production Price Sur pl us Sur pl us Net
1984 -0. 005 0. 0142 - 236, 332 -100, 181 - 336, 513
1985 -0. 004 0.0122 -202, 571 -85, 870 - 288, 441.
1986 -0. 004 0.0101 - 168, 810 - 71,559 - 240, 369
1987 -0. 088 0.2375 -3, 958, 133 -1,677, 149 -9, 635, 282
1988 -0. 100 0.2721 -4,534, 309 -1,921, 165 -6, 455, 474
1989 -0. 088 0.2373 -3, 954, 689 -1, 675,690 -9, 630, 379
1990 -0. 097 0. 2632 -4, 386, 196 -1, 858, 441 -6, 244, 637
1991 -0.081 0.2198 -3, 662, 095 -1,551, 762 -9, 213, 857
1992 -0. 080 0. 2182 -3, 636, 317 -1, 540, 844 -5,177, 161
1993 -0. 063 0.1711 -2, 850, 871 -1, 208, 126 -4, 058, 997
1994 -0. 046 0. 1239 -2, 065, 289 - 875, 292 -2, 940, 581
1995 -0. 040 0.1095 -1, 825, 783 - 773, 808 -2,599, 591
1996 -0.035 0. 0952 -1, 586, 266 -672, 313 -2, 258,579
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Table C-8. Production and wel fare inpacts from Scenario |l
environnental regul ations affecting potatoes

Change in welfare

Percent change
from Base Year 1983

from Base Year 1983

Consuner Producer

Year Production Price Sur pl us Sur pl us Net

1984 -0.014 0.0374 -622, 822 - 264, 001 - 886, 823
1985 -0.013 0. 0353 - 589, 064 - 249, 693 - 838, 757
1986 -0.012 0. 0333 - 555, 306 - 235, 384 - 790, 690
1987 -0. 096 0. 2607 -4, 344, 305 -1, 840, 700 - 6, 185, 005
1988 -0. 109 0. 2953 -4, 920, 431 -2,084, 674 - 7,005, 105
1989 -0.096 0. 2605 -4, 340, 861 -1, 839, 241 -6, 180, 102
1990 -0.274 0. 7424 -12, 359, 750 -5,232,215  -17,591, 965
1991 -0.234 0.6338 -10, 553, 621 -4,468,530  -15,022, 151
1992 -0.274 0. 7428 -12, 366, 205 -5,234,943  -17,601, 148
1993 -0. 223 0. 6054 - 10, 081, 485 -4,268,846  -14,350, 331
1994 -0.173 0. 4680 - 7,795, 613 -3,301,768  -11,097, 381
1995 -0.134 0. 3634 -6, 054, 275 -2,564, 735 -8, 619, 010
1996 -0.095 0. 2588 -4, 312, 263 -1, 827,130 -6, 139, 393
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Table C9.

~Production and wel fare inpacts from Scenario ||
environmental regul ations affecting potatoes

froﬁ?%gggthgfn%883 ??ggggagg1ggsz?B§3
consuner Producer

Year Production Price Sur pl us Sur pl us Net

1984 -0.017 0. 0465 - 775, 612 - 328, 760 -1, 104, 372
1985 -0.016 0. 0445 - 741, 855 - 314, 452 -1, 056, 307
1986 -0.016 0. 0425 - 708, 097 - 300, 145 - 1,008, 243
1987 0. 100 0. 2699 -4, 496, 968 -1, 905, 352 -6, 402, 320
1988 -0.112 0. 3045 -5,073, 075 -2, 149, 309 - 7,222, 384
1989 0. 099 0. 2697 -4, 493, 524 - 1,903, 893 -6, 397, 417
1990 -1.518 4. 1172 - 68,115,431  -28,653,782  -96, 769, 213
1991 -1.292 3.5024 -58,010,709  -24,431,352  -82,442,061
1992 -1.176 3.1878 -52,830,082  -22,262,674  -75,092, 756
1993 -0. 940 2. 5494 -42,299,748  -17,846,511  -60, 146, 259
1994 -0.708 1.9199 -31,892,323  -13,471,380  -45, 363,703
1995 -0. 491 1.3324 -22,157, 065 -9,369,425  -31,526,490
1996 -0.278 0. 7530 - 12,535, 455 -5,306,492  -17, 841,947
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Table C-10. Production and welfare inpacts from Scenario |
environnental regulations affecting fresh tonmatoes

Percent change Change in welfare
from Base Year 1983 from Base Year 1983
Consumer Producer
Year Production Price Sur pl us Surpl us Net
1984 -0.004 0. 0079 -57, 473 -23,772 - 81, 245
1985 -0. 004 0. 0068 -49, 263 -20, 376 - 69, 639
1986 -0.003 0. 0057 -41, 052 - 16, 980 -58, 032
1987 -0.003 0. 0045 - 32, 842 - 13,584 - 46, 426
1988 -0.048 0. 0851 - 615, 108 - 254, 366 - 869, 474
1989 -0. 047 0. 0839 - 606, 901 - 250, 973 - 857, 874
1990 -0. 046 0. 0828 -598, 694 - 247,580 - 846, 274
1991 -0. 046 0. 0817 -590, 487 - 244,187 -834, 674
1992 -0. 046 0. 0817 -590, 467 - 244,187 - 834,674
1993 -0. 046 0. 0817 -590, 487 - 244, 187 - 834,674
1994 -0. 046 0. 0817 -590, 487 - 244, 187 - 834,674
1995 -0. 046 0. 0817 -590, 487 - 244, 187 - 834,674
1996 -0. 046 0. 0817 -590, 487 - 244, 187 -834, 674
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Table C11.

envi ronnent al

Production and wel fare inmpacts from Scenario |

regul ations affecting processing tomatoes

From Base Year 1063 { Fom Base Year 1983
Consuner Producer

Year Production Price Sur pl us Sur pl us Net

1984 -0 .010 0.0272 - 143, 609 - 150, 002 -293, 611
1985 -0. 009 0.0233 -123, 094 - 128, 574 - 251, 668
1986 -0. 007 0.0194 -102, 579 -107, 145 -209, 724
1987 -0. 006 0. 0155 - 82, 064 - 85, 717 - 167,781
1988 -0.111 0.2910 -1, 536, 544 -1 -, 605, 324 -3, 141, 868
1989 -0. 109 0.2871 -1, 516, 050 -1, 583, 907 -3, 099, 957
1990 -0. 108 0.2832 -1, 495, 556 -1, 562, 490 - 3,058, 046
1991 -0. 106 0.2793 -1, 475, 061 -1,541, 073 -3, 016, 134
1992 -0. 106 0.2793 -1, 475, 061 -1, 541, 073 -3, 016, 134
1993 -0. 106 0.2793 -1, 475, 061 -1,541, 073 -3, 016, 134
1994 -0. 106 0.2793 -1, 475, 061 -1,541, 073 -3, 016, 134
1995 -0. 106 0.2793 -1, 475, 061 -1,541, 073 -3, 016, 134
1996 -0. 106 0.2793 -1, 475, 061 -1,541, 073 -3, 016, 134
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Table G 12.

Production and welfare inpacts from Scenario |
environnental regulations affecting fresh tonmatoes

Percent change
from Base Year 1983

Change in welfare
from Base Year 1983

Consumer Producer

Year Production Price Sur pl us Surpl us Net

1984 -0.004 0. 0079 -57, 473 - 23,772 -81, 245
1985 -0.004 0. 0068 -49, 263 - 20, 376 - 69, 639
1986 -0.003 0. 0057 -41, 052 - 16, 980 -58, 032
1987 -0.003 0. 0045 - 32, 842 - 13,584 - 46, 426
1988 -0. 048 0. 0851 - 615, 108 - 254, 366 - 869, 474
1989 -0. 047 0.0839 - 606, 901 -250, 973 - 857, 874
1990 -0. 155 0.2777 - 2,006, 558 - 829, 328 -2, 835, 886
1991 -0.139 0. 2488 -1,797,741 - 743, 082 -540, 823
1992 -0.123 0. 2209 -1, 596, 756 - 660, 058 - 256, 814
1993 -0. 108 0. 1930 -1, 394, 866 -576, 647 -1,971, 513
1994 -0.092 0. 1652 -1, 193, 818 -493,571 -1, 687, 389
1995 -0.077 0.1373 -992, 739 -410, 469 -1, 403, 208
1996 -0.061 0. 1095 -791, 629 - 327,341 -1, 118,970
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Table G 13.

( Production and wel fare inpacts from Scenario Il
environnental regulations affecting processing tonatoes

Percent change Change in welfare
from Base Year 1983 from Base Year 1983
Consuner Producer

Year Producti on Price Surpl us Surplus Net

1984 -0.010 0. 0039 - 143, 609 - 150, 002 -293, 611
1985 -0. 009 0. 0034 -123, 094 - 128,574 - 251, 668
1986 -0. 007 0.0028 -102, 579 -107, 145 -209, 724
1987 -0. 006 0. 0023 - 82, 064 -85, 717 - 167,781
1988 -0.111 0. 0422 -1, 536, 544 -1, 605, 324 - 3,141, 868
1989 -0. 109 0.0416 -1, 516, 050 -1, 583, 907 - 3,099, 957
1990 -0. 110 0.0418 -1,523,111 -1,591, 286 -3, 114, 397
1991 -0. 108 0. 0412 -1, 499, 086 -1, 566, 179 - 3, 065, 265
1992 -0. 108 0.0410 -1,494,718 -1, 561, 615 -3, 056, 333
1993 -0. 108 0. 0409 -1, 490, 350 -1, 557, 050 - 3,047, 400
1994 -0. 107 0. 0408 -1, 485, 982 -1, 552, 485 - 3,038, 467
1995 -0. 107 0. 0407 - 1,481,614 - 1,547,920 - 3,029, 534
1996 -0. 107 0. 0406 - 1,477,245 -1, 543, 355 - 3,020, 600
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Table G 14.

environmental regulations affecting fresh tomatoes

Production and wel fare inpacts from Scenario Il

Percent change
from Base Year 1983

Change in welfare
from Base Year 1983

Consuner Producer

Year Production Price Sur pl us Sur pl us Net

1984 -0. 004 0. 0079 -97,473 -23, 1772 -81, 245
1985 0.004 0. 0068 -49, 263 -20, 376 -69, 639
1986 0. 003 0. 0057 -41, 052 - 16, 980 - 58, 032
1987 -0.003 0. 0045 -32 , 842 -13, 584 -46, 426
1988 -0. 048 0. 0851 -615, 108 - 254, 366 - 869, 474
1989 -0. 047 0. 0839 - 606, 901 - 250, 973 - 857,874
1990 -9.520 17.0482  -120,000,000  -46,000,000 -166, 000,000
1991 -7.892 14,1338 -98, 000,000  -39,000,000 -137,000,000
1992 -6.372 11. 4106 - 80,000,000  -32,000,000 -112,000,000
1993 -4. 947 8. 8589 -62, 000, 000 - 25,000,000  -87,000, 000
1994 3.609 6.4634 -46, 000,000  -19,000, 000 - 65, 000, 000
1995 -2.351 4.2099 - 30, 000,000  -12,000,000  -42,000,000
1996 -1. 165 2. 0863 - 26, 000, 000 -6, 167, 852 - 32, 167, 852
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Tabl e G 15.

envi ronnment al

Production and wel fare inpacts from Scenario |11

regul ations affecting processing tomatoes

Percent change
from Base Year 1983

Change in welfare
from Base Year 1983

Year Production Price C@Bfgrﬁg gL?gPﬁgr Net

1984 -0.010 0.0272 - 143, 609 - 150, 002 -293, 611
1985 0. 009 0. 0232 -123, 094 - 128,574 - 251, 668
1986 0. 007 0. 0194 -102, 579 -107, 145 -209, 724
1987 -0. 006 0. 0155 - 82, 064 -85, 717 - 167,781
1988 0.111 0.2910 -1, 536, 544 -1, 605, 324 -3, 141, 868
1989 0. 109 0. 2871 -1, 516, 050 -1, 583, 907 - 3,099, 957
1990 -1. 664 4. 3654 -23,000,000 -24,000,000  -47,000,000
1991 -1.430 3.7515 -20, 000,000  -21,000,000  -41,000,000
1992 -1.201 3.1515 -17,000,000  -17,000,000  -34,000, 000
1993 -0.976 2. 5602 - 13,000,000  -14,000,000  -27,000, 000
1994 0.753 1.9768 -10, 000,000  -11,000,000  -21,000, 000
1995 -0.535 1. 4027 -7, 400, 000 -7,700,000  -15, 100,000
1996 0.319 0. 8367 -4, 413,759 -4, 613,538 -9, 027, 297
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Tabl e G 16.

Production and wel fare inpacts from Scenario |
environnental regul ations affecting peas

From Base Year 166 {rom Base vear 196
Consumer Producer

Year Producti on Price Surpl us Surpl us Net

1987 -0.111 0. 5297 - 656, 421 - 444,848 -1, 101, 269
1988 -0. 120 0.5724 - 709, 320 -480, 675 -1,189, 995
1989 -0. 104 0. 4967 -615, 598 -417, 197 -1,032, 795
1990 -0. 089 0.4211 -521, 862 - 353, 700 - 875, 562
1991 -0.073 0. 3454 -428, 111 -290, 182 - 718, 293
1992 -0. 066 0. 3156 -391, 204 - 265, 174 - 656, 378
1993 -0. 049 0.2334 - 289, 309 - 196, 122 -485, 431
1994 -0. 032 0.1512 - 187, 396 - 127,046 - 314, 442
1995 -0.030 0. 1446 -179, 271 -121, 539 - 300, 810
1996 -0. 029 0. 1380 -171, 145 - 116, 031 - 287,176
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Table G 17.

Production and wel fare inpacts from Scenario Ii
environnental regul ations affecting peas

from Base. vear 168 {rom Base Year 106
Consuner Producer

Year Production Price Sur pl us Surpl us Net

1987 -0.111 0. 5297 - 656, 421 -444, 848 -1, 101, 269
1988 -0.120 0.5724 - 709, 320 - 480, 675 -1, 189, 995
1989 -0.104 0. 4967 - 615, 598 -417, 197 - 1,032, 795
1990 -0. 089 0.4211 -521, 862 - 353, 700 - 875, 562
1991 -0.073 0. 3454 -428, 111 -290, 182 - 718, 293
1992 -0.085 0. 4037 -500, 359 -339, 131 - 839, 490
1993 -0. 065 0. 3089 - 382, 887 - 259,538 -642, 425
1994 -0. 045 0.2141 - 265, 392 -179, 912 - 445, 304
1995 -0. 041 0. 1949 -241, 669 - 163, 834 - 405, 503
1996 -0. 037 0.1758 -217,946 -147, 754 - 365, 700
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Table C-18.

Production and wel fare inpacts from Scenario ||
environnental regulations affecting peas

Percent change Change in welfare
from Base Year 1986 from Base Year 1986
Consumer Producer

Year Product i on Price Sur pl us Sur pl us Net
1987 -0.111 0. 5297 - 656, 481 -444, 848 -1, 101, 269
1988 -0. 120 0.5724 - 709, 320 - 480, 675 -1, 189, 995
1989 -0. 104 0. 4967 - 615, 598 -417, 197 - 1,032,795
1990 -0.089 0.4211 -521, 862 - 353, 700 - 875, 562
1991 -0.073 0. 3454 -428, 111 -290, 182 - 718, 293
1992 -0. 066 0. 3156 -391, 204 - 265, 174 - 656, 378
1993 -0.049 0.2334 - 289, 309 - 196, 122 - 485, 431
1994 -0. 032 0.1512 - 187, 396 -127, 046 - 314, 442
1995 -0.030 0. 1446 -179, 271 - 121,539 - 300, 810
1996 -0.029 0. 1380 -171, 145 - 116, 031 - 287,176
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Appendi x D
REPFARM Model and Results

1.0 Description of REPFARM Mdde

REPFARM i s a whole-farm recursive progranm ng-sinul ati on nodel
which is capable of using a wde variety of farm policy, produc-
tion, and market environnments in order to provide financial

impact information for a variety of representative farns across
the United States. REPFARM essentially links a set of accounting
decision subroutines with a set of optimzing subroutines. The
optim zing subroutines annually adjust the mx of crop enterprises
produced on the farm based upon estinmated returns for each
enterprise. The accounting subroutines calculate farm i ncone and
expenses, value of assets and liabilities, as well as other
financial information associated with the production decisions
made each year.

REPFARM is capable of sinulating the annual production and
financial operations of a representative farmfor a period of

| -10 years. The nodel utilizes user-specified data sets which
contain information relative to the particular representative
farm bei ng sinul at ed. | nfformation about a particular farm
contained in a data set includes farm size, acres owned and

| eased, initial values of farm assets and liabilities, off-farm
incone, famly living expenses, itemni zed expenses for the farm
such as taxes and insurance, as well as acreages, yields, produc-
tion costs, and |abor requirements of each crop enterprise produced
on the farmand herd size, input costs, and |abor requirenments of
each livestock enterprise produced on the farm Additi ona
informati on which nust also be supplied by the user on an annua
basis includes item zed inflation indexes for various production
expense itens, interest rates for short-term internediate-term
and long-term | oans, nmachinery depreciation rates, income tax
rates, nmarket prices for all crop and livestock enterprises
included on the farmas well as farm policy-data such as |oan
rates, target prices, crop set-asides, diversion paynent rates,
and paynent limtations.

REPFARM can sinulate a representative farmin a determnistic or

st ochasti ¢ node. In the determnistic node, the farmis sinul ated
wth specified crop and livestock nmarket prices and-crop yields
for each year of simulation. Mdel output consists of annua
financial statements for the farm These financial statenents
include item zed incone statenents, cashflow statenents, and

bal ance sheets. Additional production information is also provided
relating to the acreage and production of each crop enterprise.

In the stochastic nobde, several iterations are performed for each
year of sinulation using variable crop yields and crop and
l'ivestock market prices. Mddel output in this node consists
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primarily of annual nean and variance estinmates of selected
financial neasures and production itens. REPFARM was simul ated
in the determnistic nmode in this study.

Three key assunptions -that were made in the baseline projections
of each of the REPFARM nodels are:

1) production costs were assumed to increase at two percent
per year,

2) crop yield was assunmed to increase at two percent per
year, and

3) the current farmbill was assunmed to be in effect

t hrough 1990 and policy variables were held constant at
the 1990 level for the remaining forecast period.

| f these assunptions overestimate the financial well-being of the
representative producers in the baseline, then the ability of the

producers to bear the costs of environmental regulations wll be
over esti nat ed. Li kew se, if these assunptions result in an
underestimati on of producers. well-being, then the ability of
producers to bear the costs of environnmental regulations wll be

under est i mat ed.

2.0 Description of Representative Farns

Representative farns evaluated in this study were devel oped from
data obtained fromthe USDA's 1986 Farm Costs and Returns Survey.
Three general types of farns considered included a M ssissipp
cotton soybean farm and Illinois corn soybean farm and a Kansas
wheat cattle farm  For each one of these general farmtypes, two
representative farm data sets were constructed: one representing
a farmin an average financial position and another representing
a farmin a vulnerable financial position. Representative farm
data sets for farns in an average financial position were devel oped
fromdata on all farnms neeting the specified state/enterprise
definition;, Representative farm data sets for farns in a vul-
nerabl e financial position were developed fromdata on all farns
neeting the state/enterprise definition plus the additiona

requi renments of a negative net cash incone and a debt to asset
rati o greater than 0. 40.

2.1 Illinois Corn Soybean Farns
The two representative Illinois corn soybean farms were devel oped
from survey information on farns in Illinois which were classified

as cash grain farns (cash grain sales represented the |argest
portion of gross inconme for the farm and produced corn and
soybeans. Survey observations fitting this description represent
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an expanded nunber of 30,837 farns in Illinois (Table D-1) and
were used to estimate the characteristics of the corn soybean
farmin an average financial position (Table D 2). O these

30, 837 farms, approxinatel¥ 9.9% were determned to be in a

vul nerabl e position (as defined above) and survey observations
relating to this group of farms were used to develop the charac-
teristics of the corn soybean farmin a vul nerable financial
position (Table D 2).

2.2 Mssissippi Cotton Soybean Farns

The two representative M ssissippi cotton soybean farns were

devel oped from survey information on farnms in M ssissippi which
were classified as field crop farnms (field crop sales represented
the largest portion of gross incone for the farm and produced
cotton and soybeans. Survey observations fitting this description
represent an expanded nunber of 1,798 farns in ssi ssippi (Table
D-I) and were to estimate the characteristics of the cotton
soybean farmin an average financial position (Table D-3). O
these 1,798 farns, approximately 14.2% were determned to be in a
vul nerabl e financial position (as defined above) and survey
observations relating to this group of farms were used to devel op
the characteristics of the cotton soybean farmin a vul nerable
financial position (Table D 3).

2.3 Kansas Wheat Cattle Farns

The two representative Kansas wheat cattle farns were devel oped
from survey information on farnms in Kansas which produced wheat
and had sales of cattle. Survey observations fitting this
description represent an expanded nunber of 19,966 farns in
Kansas (Table D 1) and were used to estimate the characteristics
of the wheat cattle farms in an average financial position (Table
D-4). O these 19,966 farns, approximtely 7.1% were determ ned
to be in a vulnerable financial position (as defined above) and
survey observations relating to this group of farnms were used to
devel op the characteristics of the wheat cattle farmin a vul ner-
able position (Table D-4).

3.0 EPA Supplied REPFARM I nputs

EPA actions are entered into the REPFARM nodel as:

: changes in variable production costs,
. changes in fixed production costs,
. changes in crop yields, and

changes in crop and |ivestock prices.

The changes in crop and livestock prices were obtained from AGSIM
and are described in Appendix B. The first year cost and yield
i npacts assuned for each of the REPFARM nodels are described in
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Table DI
1986 Farm Nunbers

I11inois Corn Soybean:

Corn Belt

[l1inois

M ssi ssi ppi

345,871 total farns

220, 763 farnms produce corn for grain
112,489 classified as cash grain farns
produci ng corn and soybeans 1/

65,672 total farns

49,083 farns produce corn for grain

30,837 classified as cash grain farns producing
corn and soybeans 1/

Cotton Soybean:

Kansas Weat Cattle:

Delta States

M ssi ssi ppi

Nor t hern

Pl ai ns

Kansas

73,747 total farns

7,438 farnms produce cotton

3,576 classified as field crop farnms producing
cotton and soybeans o

27,542 total farns

3,435 farnms produce cotton

1,798 classified as field crop farms producing
cotton and soybeans 2/

153,884 total farns
84,097 farns produce wheat
50, 143 produce wheat and raise cattle

54,024 total farns
31,000 farns produce wheat
19,966 produce wheat and raise cattle

Cash grain farns are farms on which the largest portion of
gross incone is accounted for by sales of cash grains such as

soybeans or wheat.

Field crop farns are farnms on which the largest portion of

gross incone is accounted for by sales of field crops such as
cotton or tobacco.

1/

corn,
2/
Sour ce:

1986 Farm Costs and Returns Survey
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o Table D-2
Initial Characteristics of Representative Farns
Simulated for EPA's Agricultural Sector Study

I11inois Corn Soybean Farns:

Aver age Vul ner abl e
Fi nanci al Fi nanci al
Posi tion Posi tion
Farm acr eage:
Cropl and owned 160 92
Cropl and rented 363 445
Past urel and owned 0 0
Pasturel and rented 0 0
Total |and operated 523 537
Cropland, percent tillable 98% 84%
Nunber of full-time hired workers 0 0
Val ue of assets ($) 1/:
Cropl and & bui | di ngs 194, 293 130, 656
Past ur el and 0 0
Farm machi nery 86, 920 85, 980
Li vest ock 0 0
Non-farm i nvest nents 12, 777 6, 736
Begi nni ng cash reserve 2,000 2,000
Debt to Asset Ratio . 28 . 67
Of-farmincone (9) 17, 766 36, 072
Family living expenses (9) 15, 500 15, 500
Crop acreage 2/:
Corn 325 280
Soybeans 190 173
Crop yields (bu.) 3/:
Corn 122. 4 109.5
Soybeans 36. 8 32.8

1/ As of January 1, 1987. _

2/ Pl anted acreage plus set-aside acreage.

3/ State average yields (1981-1987) were used for representative
producers in average financial condition. (Source: Crop
Production, 1983, 1986, and 1987 Annual Summaries). These
yields were adjusted (based on survey information) for
vul ner abl e producers.

Source: Data devel oped from 1986 Farm Costs and Returns Survey
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Table D3
Initial Characteristics of Representative Farns
Sinmulated for EPA's Agricultural Sector Study

M ssi ssi ppi Cotton Soybean Farns:

Aver age Vul ner abl e
Fi nanci al Fi nanci al
Position Position
Far m acr eage:
Cropl and owned 413 409
Cropland rented 1,016 1, 442
Past urel and owned 0 0
Pasturel and rented 0 0
Total |and operated 1,429 1, 851
Cropl and, percent tillable 81% 84%
Nunber of full-tinme hired workers 2 2
Val ue of assets ($) 1/:
Cropl and & buil di ngs 429, 943 340, 204
Past ur el and 0 0
Farm machi nery 140, 557 153, 280
Li vest ock 0 0
Non-farm i nvestnents 11, 506 15, 069
Begi nning cash reserve 2,000 2,000
Debt to Asset Ratio . 33 . 83
Of-farmincome (%) 16, 856 5,193
Fam |y living expenses (%) 15, 500 | 5, 500
Crop acreage 2/:
Cott on 545 657
Soybeans 611 889
Crop yields 3/:
Cotton (Ib.) 722.5 722.5
Soybeans (bu.) 22.0 18.7

1/ As of January 1, 1987.

2/ Pl anted acreage plus set-aside acreage.

3/ State average yields (1981-1987) were used. (Source: crop
Production, 1983, 1986, and 1987 Annual Sunmaries).

Sour ce: Dat a devel oped from 1986 Farm Costs and Returns Survey
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Table D-4

Initial Characteristics of Representative Farns

Simulated for EPA's Agricultural Sector Study
Kansas Weat Cattle Farns:
Aver age Vul ner abl e
Fi nanci al Fi nanci al
Posi tion Posi tion
Farm acr eage:
Cropl and owned 326 318
Cropl and rented 431 743
Past urel and owned 224 176
Pasturel and rented 296 409
Total |and operated 1,277 1, 646
Cropl and, percent tillable 77% 78%
Nunber of full-time hired workers 0 0
Val ue of assets ($) 1/:
Cropland & buil dings 145, 356 114, 326
Pasturel and 50, 176 39, 424
Farm nmachi nery 69, 740 80, 143
Li vest ock 9, 390 24, 540
Non-farm i nvest nents 15, 187 8,571
Begi nni ng cash reserve 2, 000 2, 000
Debt to Asset Ratio 31 .85
Of-farmincone (9$) 20, 123 15, 366
Fam ly living expenses ($) | 5, 500 15, 500
Crop acreage 2/:
Wheat 342 430
Soybeans 39 123
Sor ghum 165 223
Corn 37 52
Crop yields (bu.) 3/:
Wheat 35.4 32.2
Soybeans 26.5 15.4
Sor ghum 62. 8 60. 9
Corn 120. 8 97.0
Cont i nued. . .
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Table D-4.  (Continued)

Kansas Weat Cattle Farns:

Aver age Vul ner abl e
Fi nanci al Fi nanci al
Posi tion Posi tion
Li vestock inventory:
cows 15 40
Repl acenent heifers 3 6
Feeder steers 4/ 75 50

1/
2/
3/

4/

As of January 1, 1987.

Pl anted acreage plus set-aside acreage.

State average yields (1981-1987) were used for representative
producers in average financial condition. (Source: Crop
Production, 1983, 1986, and 1987 Annual Sunmaries). These
yields were adjusted (based on survey information) for

vul ner abl e producers.

Feeder steers are purchased and sold within the cal endar year.

Sour ce: Data devel oped from 1986 Farm Costs and Returns Survey
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Tables D-5 through D-7. These cost and yield effects were provided
by EPA Program Offices. Inpacts of pesticide cancellations were
assuned to dissipate evenly over a seven year period.

4.0 REPFARM Qut put

The inmpact of EPA actions on the financial condition of each of
the representative farnms was determ ned by exam ning:

the change in net cash farmincone due to EPA actions, and
the change in debt asset ratios due to EPA actions.

Three major field crop and livestock farms in two financial
conditions were created, resulting in a total of six different
representative farns:

*an Illinois Corn Soybean Farm
- in average financial condition
- in vulnerable financial condition

* a Mssissippi Cotton Soybean Farm
- in average financial condition
- in vulnerable financial condition

* a Kansas \Weat Cattle Farm
- in average financial condition
- in vulnerable financial condition

For each REPFARM in each scenario, two alternative sets of inpacts
wer e consi dered:

* A Maximum Inpact Case: In this case it is assumed that
the producer is inpacted by every regulation that may
possi bly affect a producer of that type.

* An Average Inpact Case: In this case it is assuned that
t he producer experiences the average inpact of producers
of that type - e.g., if 50% of all producer of a given

type experience a $2. 00 acre cost, we would assume a
$l .00 acre cost for the average inpacted producer.

The net cash farminconme and debt to asset ratios of each of these
farms is examned for each of the three alternative EPA scenarios
deglned in this study. This output is presented in Figures Dl -
D18.
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_ Table D-5
Potential Inpacts on Illinois Corn Soybean Farm 1/

Variable Cost:_ First Year |Inpacts

Scenario Action O op Cost 2/  Yield(% Acres(%3/
1-3 Al achl or-restricted
use
corn . 50 0 38.6
soybeans .50 0 25. 4
1-3 Farm Wor ker Safety
corn .98 0 90
soybeans .62 80
1 Corn Root wor m
| nsecticides Pl an
I
corn .70 0 20
2 G oundwater Plan 11:
al achl or
corn 1.80 0 1.5
soybeans 1. 60 0 1
2 G oundwater Plan 11:
cyanazi ne
corn 17. 87 -11. 07 0.2
2 G oundwater Plan I1:
atrazi ne
corn 17. 87 -11. 07 1.6
2 Corn Rootworm
| nsecticides Plan
[
corn -8.50 -24.0 34
3 G oundwater Plan I11:
al achl or
corn 1. 80 0 6.1
soybeans 1. 60 0 8.3
3 G oundwater Plan I11:
cyanazi ne
corn 17. 87 -11. 07 4.3
3 G oundwater Plan I11:
atrazi ne

corn 17. 87 -11.07 14.6
Cont i nued. . .
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Table D-5 (continued)
Scenario Action Crop Cost 2/ Yield(% Acres(%3/

3 Corn Rootwor m
| nsecticides Plan

11
corn -8.50 -24.0 34

Fi xed Costs:

Scenari o Action | npact

| -3 Under ground Storage Tank I nsurance:  $2, 500/ yr
2 tank tightness test @
$500, there are 5,428
USTs in the cornbelt
di stributed over 310,000
farns.

| -3 Encl osed Cabs Cost of enclosing cab =
$2, 500. Assuned the |/3
of all cabs nust be
encl osed.

3 Lead Ban Assuned inpacted farm
incurred 1,000 cost to
rebuild a tractor, truck
or combi ne engi ne.
Predicted 7,280 trucks,
4,865 conbines and 23,112
tractors in cornbelt
woul d need to be rebuilt.

| -3 SARA Title 111, cost = $50/covered farm
Section 302-304 Assurmed |/3 of all farms
cover ed.

1/ Supplied by EPA Progran1(ffices.

2/ Cost per acre (19869%). _ _

3/ Percent of indicated crop acres in the cornbelt likely to be
af f ect ed.
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_ Table D-6
Potential Inmpacts for Mssissippi Cotton Soybean Farm 1/

Vari abl e_costs: First Year Inpacts

Scenario Acti on Crop Cost 2/ Yield(% Acres(%3/
| -3 D noseb Cancel |l ation
cotton 5.00 -1.5 24.1
soybeans  16.00 0 10.5
| -3 Toxaphene

cancel | ation
soybeans 6.8 0 1.2

|-3 Chl orodi neform -
cancel [ ation of
yi el d enhancenent

cotton 3. 88 0 24
| -3 Al achl or-restricted
use
soybeans .50 0 10
| -3 Farm Wrker safety
cotton .44 0 95
soybeans . 65 0 85
| -2 G oundwat er Plan |
& 11: aldicarb
cotton 6.42 0 0.4
1 G oundwater Plan 11
al achl or
soybeans 1. 60 0 1
2 Or ganophosphat es
Plan 11
cotton 4.15 0 1
2 G oundwater Plan |1
cynazi ne
cotton 5.00 6 1.3
3 G oundwater Plan |11
al achl or
soybeans 1. 60 0 5
3 O ganophosphat es
Plan 111
cotton 8. 92 0 93.5
Cont i nued. . .
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Table D-6 (continued)

Scenari o Action Crop
3 G oundwater Plan 111
aldicarb
cotton
3 G oundwater Plan Il
cyanazi ne
cotton
Fi xed Costs:
Scenari o Action
|-3 Under ground Storage Tank
-3 Encl osed Cabs
| -3 SARA Title 111
Sections 302-304
3 Lead Ban

Gost 2 Yield (% Acres (% ¥

6. 42 0 2.4

5.00 6 23.1
| npact

I nsurance = $2, 500/ yr

Tank t|ghtness test (2) =
$500. There are 2,099 UST
in the Delta distributed
over 132,000 farnms.
Cost of Enclosing Cab =
$2,500. Assuned that 1/3
of all cabs nust be

encl osed.

cost = $50/covered farm
Assuned /3 of all farns
cover ed.

Assuned inpacted farm
incurred $1,000 cost to
rebuild a tractor, truck
or combi ne engine.
Assuned 1, 150 tractors,
1,124 trucks and 303
conbines in Delta need
to be rebuilt.

1/ Supplied by EPA Progran1(ff|ces

2/ Cost per acre
3/ Percent of

(1986%)

af fect ed.
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. Table D-7
Potential Inpacts for Kansas Weat Cattle Farm 1/

Variable Costs:___ First Year |npacts

Scenari o Acti on O op Cost 2/ Yield(% Acres(%3/
-3 Al achl or-Restricted
Use
corn 50 0 37.1
soybeans .50 0 19
-3 Far m Wor ker
corn 98 0 90
soybeans .65 0 75
wheat .45 0 80
1 Corn Rootworm
| nsecticides Plan I
corn .70 0 35
2 G oundwater Plan I1:
al achl or
corn 1.82 0 0.3
soybeans 1.60 0 0.1
sorghum 1.82 0 0.2
2 G oundwater Plan I1:
atrazi ne
corn 18. 41 -1 0.5
sorghum 18. 41 -1 0.5
2 G oundwater Plan I1:
cyanaz ine
corn 18. 41 -1 0.2
2-3 Corn Rootworm
:Psecticides Pl an
;1
corn -8.50 -16 58
2-3 Fungi cides Plan |1,
[ 1]
wheat -3.71 -44 0.7
3 G oundwater Plan I11:
al achl or
corn 1.82 0 1.3
soybeans 1.60 0 0.5
sorghum 1.82 0 3.4
Cont i nued. . .
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Table D7 (continued)
Cost 2/ Yield(% Acres(%3/

Scenari o Action
3 G oundwater Plan |11
atrazi ne
3 G oundwater Plan |11
cyanazi ne
Fi xed Costs:
Scenari o Action
| -3 Under ground Storage Tanks
| -3 Encl osed Cabs
| -3 SARA Title II1:

Sections 302-304

3 Lead Ban

sor ghum 18.

sor ghum 18.

41 -1 9.6

41 -1 11. 4

41 1 2.7

41 1 0.10
| npact

| nsurance = $2, 500/ yr
Tank Tightness Test =
$500/ each (need 2)
There are 4,045 UST

in the Northern Plains
di stributed over

196, 000 farms.

Cost of Enclosing cab

$2,500. Assuned /3
of all cabs nust be
encl osed.

cost = $50/covered
farms. Assuned |/3
of all farns are
cover ed.

Assuned inpacted farm
incurred $/,000 cost

to rebuild a tractor,
truck or conbine

engi ne.  Assuned

8,580 trucks, 8,380
tractors and 3,015
conbines in the Northern
Pl ains woul d need to

be rebuilt.

1/ Supplied by EPA Prog;an1(1fices.

/| Cost per acre (1986

3/ Percent of indicated crop areas in the cornbelt like to

be affected.



Net Cash Farm income (1986%)
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Figure D-1. EPA inpacts on net cash farmincome and debt

asset ratio for a representative Illinois corn soybean farm

in average financial condition: Scenario 1
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Net Cash Farm Income (1986%)
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II'linois Corn Soybean Farm Scenario 1
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Figure D-Z. EPA inpacts on net cash farminconme and debt
asset ratio for a representative Illggghgﬂggr? soybean farm

in vulnerable financial condition
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Net Cash Farm Income (1986%)
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Figure D-3. EPA inpacts on net cash farmincome and debt
asset ratio for a representative [llinois corn soybean farm

in average financial condition
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Net Cash Farm Income (1986%)

Debt Asset Ratio
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[I'linois Corn Soybean Farm Scenario 2

Vul nerabl e Financial Condition
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Figure D-4. EPA inpacts on net cash farminconme and debt
asset ratio for a representative Illinois corn soybean farm

in vulnerable financial condition: Scenario 2
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Net Cash Farm Income (1986%)
(Thousands)

Debt Asset Ratio

[1l1inois Corn Soybean Farm Scenario 3
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Figure DS. EPA inpacts on net cash farmincome and debt

asset ratio for a representative Illinois corn soybean farm

in average financial condition: Scenario 3
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Net Cash Farm Income (19868%)
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Figure D-6. EPA inpacts on net cash farmincone and debt
asset ratio for a representative |llinois corn soybean farm
in vulnerable financial condition: Scenario 3
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Net Cash Farm Income (19869%)

Debt Asset Ratio
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Figure D-7. EPA inpacts on net cash farmincone and debt
asset ratio for a representative ,M ssissippi cotton soybean
farmin average financial condition: Scenario 1
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Net Cash Farm Income (19868%)
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Figure D-8. EPA inpacts on net cash farmincone and debt
asset ratio for a representative Mssissippi cotton soybean
farmin vulnerable financial condition: Scenario 1
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Net Cash Farm Income (1986%)
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Debt Asset Ratio
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Figure D9. EPA inpacts on net cash farmincone and debt

asset ratio for a representative M ssissippi cotton soybean
farmin average financial condition: Scenario 2
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Net Cash Farm income (19869)

Debt Asset Ratio
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Net Cash Farm Income
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Figure D-11. EPA inpacts on net cash farmincone and debt

asset ratio for a representative M ssissippi cotton soybean

farmin average financial condition: Scenario 3
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Figure D-13. EPA inpacts on net cash farmincone and debt

asset ratio for a representative Kansas wheat cattle farm
in average financial condition: Scenario 1
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Figure D-14. EPA inpacts on net cash farmincone and debt
asset ratio for a representative Kansas wheat cattle farm
in vulnerable financial condition: Scenario 1
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Figure D-15. EPA inpacts on net cash farmincome and debt
asset ratio for a representative Kansas wheat cattle farm

in average financial condition: geepario 2
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Figure D-17. EPA inpacts on net cash farmincone and debt
asset ratio for a representative Kansas wheat cattle farm
in average financial condition: Scenario 3
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Figure D-18. EPA inpacts on net cash farmincome and debt
asset ratio for a representative Kansas wheat cattle fagrm

in vulnerable financial condition: Scenario 3
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Appendi x E

| ncone Budget Analysis and Results

1.0___Budgeting Analysis

To nmore clearly assess regulatory inpacts on an individual unit

of production for a given conmmodity and region, a budgeting analysis
was used. Baseline conditions were defined as net returns to
managenent and | and for one acre of production prior to any
regulatory action. These conditions were cal cul ated from regi ona
production cost and yield estimates and national price estinates.
Total production cost estimates were obtained from crop enterprise
budgets conpiled by the USDA Cooperative Extension Service in

each appropriate state. Crop enterprise budgets typically catego-
rize total costs as variable and fixed. Variable costs are those
whi ch vary according to the level of production. Fixed costs are
those which (in the short run) are unrelated to production |evels.

Enterprise budgets vary in their treatnent of expensing the cost

of owner Provided inputs. For this study, the cost of owner

provi ded | and and management were excluded. Any net returns

woul d then be attributable to these factors of production. To

the extent possible, all budgets were adjusted to be conparable.

I n instances where a production region consisted of two or nore
states (e.g., Idaho and Washington potatoes) a production weighted
total cost of production was calculated. All costs were adjusted
by the Index of Prices Paid by Farners to reflect 1986 doll ars.

The baseline-conditions were then adjusted by the cost and yield

i npact estimates and the national price change estinates (devel oped
fromthe national price-quantity nodel and adjusted for regiona
differences) to estimate the post-inpact net returns per acre

for each regulatory scenario by region and crop. It is expected
net returns per acre will typically decrease fromthe influence

of regulatory inpacts because of:

1. increased variable costs per acre of production, and
2. decreases in yield which |owers production and thus |owers
revenue per acre.
Ameliorating these negative effects on net revenue would be an
increase in price caused by a national decline in supply due to
decreased production nationw de.
Al gebraically, the farmincone budgeting nodel can be expressed as:

NR = NR, + dTR - dC.
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Since TR is dependent on price and production,

dTR:PiQ - POQ)'
Thus,
NR = NR, + PQ - P,Q - dC.
Wher e:
NR = Net returns per acre of commodity production
after the reqgulatory scenario,
NR, = Net returns per acre or commodity production
before the regulatory scenari o,
dTR = <change in total revenue,
dC = <change in total costs,
P, = comodity price after the regulatory scenario,
Po = comodity baseline price
Q = commodity production per acre after the regulatory
scenari o, and
Q = comodity production per acre under baseline

condi tions.

2.0 Data | nputs

Production cost estimates and baseline net returns for each
specialty crop production region (Table E-I) along with an estinate
of an average price and production (Appendix C,  Table CGI) were
required to conplete this analysis. Regional estimates of average
and nmaxi mum variable cost and yield changes associated with
environmental regulations for each specialty crop under each
scenario were provided by EPA. First year production cost and
yield changes are presented in Tables E-2 through E-5.

3.0 Mbdel Results

Regul atory inpacts on net returns which consider effects on product
price, quantity of production and production costs are presented
graphically in Figures E-I through E-9. Average and maxi mum

I npacts are neasured from a baseline net return (no regulatory
inpact) for each of the specialty crops under the three policy
scenari os.
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Table E-1.
Baseline production costs and net returns

Per acre production costs

Variabl e Fi xed Tot al Basel i ne
Cr op/ Regi on costs costs costs net returns
_ (19869)
Irish Potatoes
[D - WA 983. 14 229.22 1,212.36 606. 00
ND - MWN 332.90 235.19 568. 09 243. 00
VE 762. 67 149. 88 912.55 134. 00
G een Peas
W 132. 35 47. 20 179. 55 197. 00
WA 245, 81 59. 68 314. 49 78. 00
Appl es
2,593. 41 897.66 3,491. 07 327.00
NY 1, 785. 00 162.07 1,947.07 217.00
M 1,112.70 544.44 1,6 657.14 76. 00
Peanuts 1/
GA - AL 322.16 126. 84 449. 00 286. 00
NC - VA 338. 65 185. 98 524. 63 386. 00
™) - K 222. 27 88. 99 311. 26 186. 00

Caneberri es

(Red Raspberri es)
WA

3,274.21 1,588.81 4,863.02 NA
R 3,962.45 1,922.78 5,885.23 NA
Tomat oes
FL (Fresh) 6, 310. 31 351.59 6,661.90 1,510.00

CA (Processing) 1,092.05 174.50 1, 266.55 659. 00

1/ Net returns are for additional peanuts. Net returns for
quota peanuts are $298, $444 and $206 for GA-AL, NC VA and
TX-OK, respectively.

Source: Crop enterprise budgets from the individual states.
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Table E-2
Potential Inpacts for Selected Apple Producers

Vari abl e Cost ; First Year |npact

Scenari o Action Region Cost 1/ Yield(% Acres(%

1-3 Farm Worker Safety WA 5.40 0 90
NY 5.40 0 90

M 5.40 0 90

1 Organophosphates Plan | WA 2.00 0 86
NY 2.00 0 100

M 2.00 0 100

2 Organophosphates Plan || WA 25.08 0 62
NY  14.38 0 75

M 14. 38 0 75

3 Organophosphates Plan 111 VWA 33.08 2 86
NY 9.39 2 100

M 9.39 2 100

1 G oundwater Plan | WA 0.0 0 0
NY 0.0 0 0

M 0.0 0 0

2 G oundwater Plan 11 WA 11.83 0 5
NY  10.90 0 10

M 10. 90 0 10

3 G oundwater Plan 11 WA 11.83 0 25
NY  10.90 0 45

M 10. 90 0 45

1 Fungi ci des Pl an | VA 0.0 0 0
NY 0.0 0 0

M 0.0 0 0

2 Fungi cides Plan 11 VA 0.0 0 0
NY -13.06 -20 83

M -13.06 -20 58

3 Fungi cides Plan 11 VA 0.0 0 0
NY -13.06 -20 83

M -13.06 -20 58

Cont i nued. ..
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Tabl e E- 2 (continued)

Fi xed costs:

Scenari o Action

| -3 SARA Title Il
Section 302-304

| -3 Encl osed Cabs
| -3 Under ground Storage Tanks
3 Lead Phasedown

| npact

cost = $50/covered farm
Assuned | /3 of all farns
cover ed.

Cost = $2,500. Assuned
[/3 of all cabs nust be
encl osed.

Some farms may incur costs
due to Underground Storage
Tank regul ati ons, however,
due to the significant

anmount of wuncertainty as to
whet her specialty crop farms
woul d have covered UST' s.
These costs were not included.

Under a total ban of |ead
in gasoline for agricultural
use, farmers having gasoline
powered tractors, conbines,
and trucks may incur a cost
to rebuild the val ves.

This cost woul d be approxi-
mately $1,000 for a conbine
and a truck, and $750 for a
tractor. These costs were
not included in the budget
anal yses for apple producers.

1/ Cost per acre (1986%)
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_ Table E-3
Potential Inpacts for Selected Potato Producers

Variable Cost: First Year Inpacts

Scenari o Acti on Region Cost |/ Yield(% Acres(%

1-3 EDB Cancel l ation WD 16. 80 0 2.2
M\ ND 18. 48 0 1.1

VE 18. 48 0 1.1

1-3 Dinoseb Cancellation WVID 8.51 0 50.0
M\/ ND 8.51 0 50.0

VE 8.51 0 50.0

[ -3 Farm Worker Safety WV ID 1.43 0 90.0
M\ ND 1.43 0 90.0

MVE 1.43 0 90.0

1 G oundwat er Plan | VW I D 0.00 0 0.0
M\/ ND 10. 00 0 3.5

MVE 11. 00 0 '1.9

2 G oundwater Plan 11 VW I D 0.00 0 0.0
M\ ND 10. 00 0 3.5

VE 11. 00 0 1.9

3 G oundwater Plan |11 VW I D 39.13 0 12. 4
M\ ND 10. 00 0 14. 6

VE 11. 00 0 7.5

1 Or ganophosphates Pl an | WA/ I D 1.00 0 74.0
M\ ND 1.00 0 74.0

VE 1. 00 0 74.0

2 Organophosphates Plan Il WA ID 5. 88 0 68.0
M\ ND 5. 88 0 68. 0

VE 5. 88 0 68. 0

3 Organophosphates Plan Il WA/ ID 7.00 -8 74.0
M\ ND 7.00 -8 74.0

VE 7.00 -8 74.0

1 Fungi ci des | WA/ I D 0. 00 0 0.0
M\ ND 0.00 0 0.0

IVE 0.00 0 0.0

2 Fungi ci des || WA/ I D 8.81 0 7.0
M\ ND 6.61 0 54.0

VE 11. 05 0 80.0

Cont i nued.
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Tabl e E-3 (continued)

3 Fungi ci des 11 WA I D -0.60 -8 12.0
M\ ND -0. 45 -8 80.0
VE -0.75 -8 80.0
Fi xed costs:
Scenari o Action | npact
1-3 SARA Title Il cost = $50/covered farm
Section 302-304 Assuned | /3 of all farns
cover ed.
[-3 Encl osed Cabs cost = $2,500. Assuned
|/3 of all cabs nust be
encl osed.
| -3 Under ground Storage Tanks Sonme farns may incur costs

due to Underground Storage
Tank-regul ati ons, however,
due to the significant

anount of wuncertainty as to
whet her specialty crop farns
woul d have covered UST's.
These costs were not included.

3 Lead Phasedown Under a total ban of |ead
in gasoline for agricultura
use, farners having gasoline
powered tractors, conbines,
and trucks may incur a cost
to rebuild the val ves.

This cost woul d be approxi -
mately $1,000 for a conbine
and a truck, and $750 for a
tractor. These costs were
not included in the budget
anal yses for potato producers.

1/ Cost per acre (1986%)
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Table E-3
Potential Inpacts for Selected Pea Producers

Vari abl e Costs: First Year |npacts

Scenari o Action Region Cost |/ Yield(% Acres(%
1-3 D noseb Cancel |l ation WA 10. 40 0 75
W 0.00 0 0
1-3 Farm Worker Safety VWA 0. 86 0 90
W 0. 86 0 90
1 Organophosphates Plan | VWA 1.00 0 30
W 1. 00 0 30
2 Organophosphates Plan 11 VWA 2.92 0 30
W 2.92 0 30
3 Or ganophosphates Plan 11 WA 3.08 0 35
W 3.08 0 35
Fi xed costs:
Scenari o Action | npact
-3 SARA Title |11 cost = $50/covered farm
Section 302-304 Assuned | /3 of all farns
cover ed.
| -3 Encl osed Cabs Cost = $2,500. Assuned
[/3 of all cabs nust be
encl osed.
1-3 Underground Storage Tanks Sonme farnms nmay incur costs

due to Underground Storage
Tank regul ati ons, however,
due to the significant

amount of uncertainty as to
whet her specialty crop farns
woul d have covered UST' s.
These costs were not included.

Cont i nued. . .
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Tabl e E-4 (continued)

Lead Phasedown

Under a total ban of |ead
in gasoline for agricultura
use, farners having gasoline
powered tractors, conbines,
and trucks may incur a cost
to rebuild the val ves.

This cost woul d be approxi -
mately $1,000 for a conbine
and a truck, and $750 for a
tractor. These costs were
not included in the budget
anal yses for pea producers.

1/ Cost

per

acre (19863%)
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Table E-5
| mpacts for

Pot ent i al

Sel ected Tomato Producers

Variable Costs:_ First Year Inpacts
Scenario Action Region Cost I/ Yield(% Acres(%
-3 EDB Cancel | ati on CA 22.65 0 2.9
FL 22.65 0 2.9
| -3 Farm Wor ker Safety CA 7.50 0 90.0
FL 7.50 0 90.0
1 Fungi ci des Plan | CA 0.00 0 0.0
FL 0.00 0 0.0
2 Fungi ci des Plan |1 CA |. 50 0 9.0
FL 20. 93 0 77.0
3 Fungi cides Plan |11 CA -3.39 - 20 25.0
FL -20.34 -20 98.0
Fi xed costs:
Scenari o Action | npact
-3 SARA Title |11 cost = $50/covered farm
Section 302-304 Assuned /3 of all farns
cover ed.

-3 Encl osed Cabs cost = $2,500. Assuned
[/3 of all cabs nust be
encl osed.

| -3 Underground Storage Tanks Some farms may incur costs

E-10

due to Underground Storage
Tank regul ations, however,
due to the significant

anmount of uncertainty as to
whet her specialty crop farns
woul d have covered UST' s.
These costs were not included.

Conti nued. ..



Tabl e E- 5 (continued)

3 Lead Phasedown

Under a total ban of |ead
in gasoline for agricultural
use, farners having gasoline
powered tractors, conbines,
and trucks may incur a cost
to rebuild the val ves.

This cost woul d be approxi-
mately $1,000 for a conbine
and a truck, and $750 for a
tractor. These costs were
not included in the budget
anal yses for tomato producers.

1/ Cost per acre (19869%)
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Appendi x F
Data Problems and Assunptions

The agricultural sector study relied on a w de range of information
sources of varying quality. This section summarizes the data
sources and briefly discusses the limtations of the data.

1.0 Basic CGop Production Infornmation

Basic crop production data was obtained from annual publications
of the USDA National Agricultural Statistics Service (NASS) where
data were available. For apples and caneberries there was not a
consistent data source. Production and price information for
appl es was obtained from USDA, while information on acres harvested
was obtained fromthe Bureau of Census. Different estimation
techni ques were used in these two sources and they were collected
in different time periods. However, apples are a relatively slow
growi ng perennial crop, so differences in tinme franes of a few
years are probably not particularly inportant. There were limted
caneberry data available in statistical publications from sone
inportant states. The production data sources used in this study
are listed bel ow

A Crop Production, Annual Summary for relevant years,
National Agricultural Statistics Board, USDA

B. Vegetabl es, Annual Summary for relevant years, National
Agricultural Statistics Board, USDA

C. 1982 Census of Agriculture, Bureau of Census, USDC

D. Non Gtrus Fruits and Nuts, Annual Summary for rel evant
years, National Agricultural Statistics Board, USDA

E. Various state annual reports of agricultural statistics
for relevant years.

2.0 Time Frames for Actions

W attenpted to project the year in which actions mght take

place and, for past actions, relied on historical information as
to when actions actually occurred. Projections for future actions
were based on an examnation of likely dates for actions to take

pl ace.
For all pesticide specific actions we projected that inpacts

woul d dissipate evenly over a seven year period as users adjusted
their practices and new pest control products becane avail abl e.
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There is sone question regarding the accuracy of this assunption
Cearly, if new technologies exist to aneliorate the inpacts of a
regul atory action, they would tend to be registered (if necessary
and they nmeet the criteria) and adopted within a seven year

peri od. In addition, the cancellation of a pesticide would
create sone incentive to replace it. However, there is no
certainty that such new technol ogies exist or if they do not
currently exist, would be devel oped, registered, nmarketed, and
adopted within a seven year tine frame. The incentive to develop
and market new technol ogies would tend to be greater for the
maj or field crops, where large potential markets exist. There
are also sone data which suggest that new pesticides would be
nore expensive than ol der ones which have been cancell ed.

3.0 Pesticide Usage Data

Quality of pesticide usage data vary wdely. There are adequate
regional (nulti state) |level usage data for nmost major field
crops (corn, cotton, sorghum wheat, and soybeans). Pestici de
usage data for barley, oats, and hay are sporadic, wth the nost
recent data being fromthe 1970's. Therefore, usage estimates
devel oped by the registrants were used for these crops. In
general, the usage data bases for nmajor field crops are designed
to be statistically reliable at the 10 percent level for the
sanpl e region. USDA has on occasion, collected statistically
reli1able state level data for selected major field crops in

sel ected states.

Specialty crop pesticide usage data are highly erratic. USDA

| ast collected pesticide usage data for tomatoes, green peas,

appl es, and potatoes in the 1970's. Latest USDA peanut pesticide
usage data are for 1982 and there are no data for caneberries.
State collected pesticide usage data were utilized when avail abl e.
However, there are no regular periodic state usage surveys.
California collects and reports all pesticide usage for restricted
use materials and conmmercial applicators. This results in usage
data which should be very reliable for restricted use materials;
but are of questionable usefulness for unrestricted use materials.

The Pesticide Program has access to sonme proprietary pesticide
usage estimates for major field crops and selected specialty

crops. However, the reliability of these estimates 1s largely
unknown. For maj or pesticides on major crops, these estinates
agree with available data collected In statistically designed
surveys. However, for mnor pesticides and specialty crops, usage
estimates obtained from proprietary sources are often inconsistent
with available statistically designed surveys.

Anal ysis of the proposed pesticides in groundwater actions required
proj ections of pesticide use at the county |evel. However, there
are no public data collected to be statistically reliable at the
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county |evel. Data provided by a contractor was used to predict
pesticide usage at the county level. However, this data base is
conposed of information drawn from avail able reports and expert

opi nion or |ocal Cooperative Extension Service personnel and is not
based on a statistically valid sanple. The Federal government

does not have data to check the reliability of any of these
estimates.

4.0 Conparative Efficacy and Costs of Alternative Controls

| nputs devel oped and cl eared by the program offices were used
for past and near actions. The rigor of these anal yses varied
consi der abl y. In sone instances, potential yield inpacts were
not investigated and a zero yield | oss was assuned. I n other
situations, rigorous analyses of the nagnitude of possible yield
| osses were avail abl e.

In general, available pesticide crop trials are not designed to
generate statistically reliable estimates of the differences in
yi el ds anong substitute chemcals. The objective of the crop
trials is to denonstrate that the pesticide provides sone control
of the pest and not to reveal how pesticides conpare with each
ot her.
For actions expected to take place further in the future (generally
beyond about one year), various sources of information were
enpl oyed. The follow ng reports generated by, or for, and cleared
by the program offices were used:

Prelimnary Benefit Analysis of EDB

Prelimnary Benefit Analysis of Toxaphene

Prelimnary Benefit Analysis of EPN

Prelimnary Benefit Analysis of 2,4,5-T

Prelimnary Benefit Analysis of Silvex

Prelimnary Benefit Analysis of Carbon Tetrachl oride

Regul atory | npact Analysis: \Wrker Protection Standards for
Agricultural Pesticides

Regul atory Inpact Analysis in Support of Rulemaking Under
Sections 302, 303 and 304 of Title Ill of the Superfund
Amendment s and Reaut horization Act of 1986

Regul atory I npact Analysis of Proposed Technical Standards for
Under ground Storage Tanks
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Regul atory Inpact Analysis of Proposed Financial Responsi-
bility Requirenments for Underground Storage Tanks Containing
Pet r ol eum

Prelimnary Benefit Analysis of D nocap
Prelimnary Benefit Analysis of Chlordi neform
Prelimnary Benefit Analysis of Ethyl Parathion
Prelimnary Benefit Analysis of Aldicarb
Abbrevi ated Benefit Analysis of Dinoseb.

4.1 Corn and Soybeans

Publications from the USDA Commobdity Assessnent of Pesticide Use
on Corn and Soybeans and Potential Bans of Corn and Soybean
Pesticides, by Craig Osteen and Fred Kuchler USDA, ERS, Agricul-
tural Econom c Report Nunber 546 as well as sone unpublished
supporting comodity assessnent data information (nmade avail able
by the USDA) provided conparative efficacy for corn and soybeans.
This provided a consistent data base which appears reasonable for
the actions proposed for the future. The commbdity assessnent data
base was constructed by obtaining expert opinion of estinmates of
product cost and yield effects due to |osses of pesticides. The
USDA has not updated this report and the estimtes are sonewhat
dat ed. In sone cases, the cost of alternatives provided in the
Commodity Assessnent was not appropriate for this analysis. In
these cases the Commodity Assessnent was supplenented with
information from the Econom c Analysis Branch (EAB) price files.
Ef fi cacy data for corn and soybeans is probably the nost reliable
of all crops considered in this analysis.

Concerns about groundwater contam nation were assumed to result
in the cancellation of both alachlor and the triazines in selected

ar eas. In reality alachlor and the triazines are partial sub-
stitutes; however, the Conmmodity Assessment never considered the
question of the loss of both alachlor and the triazines. In the

absence of any information on how production costs and yields would
change under the cancellation of both alachlor and the triazines,
we used the commodity assessnent data, which indicate the efficacy
informati on associated with the cancellation of each one, assum ng
the other remains on the market. Logic indicates that the sinple
addition of inpacts probably underestinmated the inpact of cancel-
l'ing both, but the degree of underestimation is unknown.
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4.2 Remaining Major Field Crops (Weat, Cotton, Sorghum Barley,
Cats, Hay)

4.2.1 Wieat, Barley, Qats

There was only one significant future action that affected wheat.
Yield change estimates devel oped for EPA by the registrants were
used. There was no significant Agency review of these estimates
(Benefits Estimates for Maneb, Pennwalt Corporation, Decenber
1987 & Response of the Rohm and Baas Conpany to the Speci al

Revi ew for EBDC Fungici des, Rohm and Haas Conpany, Cctober 1987).

4.2.2 Cotton

EPA policy actions assumed in this analysis have potentially
significant affects on cotton production. Estimtes of inpacts
were devel oped rather rapidly using judgnents of EAB staff nenbers.
Possi bl e actions are in areas where a nunber of alternative
control s exist. Therefore, it is likely that the estinates

devel oped are reasonabl e.

4.2.3 Sorghum

No efficacy data were available for sorghum  For herbicides it
was assunmed that the cost and percent yield changes woul d be the
sanme as those for corn since the crops, pesticides, and pest
spectra are simlar. This could be a significant Iimtation
since sorghumtends to be grown in drier and warner areas than
corn. The actual performance of the herbicides could be different
under these conditions. The inpacts of other actions were
devel oped internally based on judgenent. Qher pesticides are
of limted inportance in the production of sorghum therefore,
our estinmates are probably within reason even though not well
docunent ed.

4.2.4 Hay

Possi bl e actions were very limted. Only a small portion of the
acres planted are inpacted (less than one percent).

4.3 Specialty Crops
4.3.1 Peanuts

Most information for inpact estimates for alachlor and aldicarb
(groundwater) were available from reports previously cleared by
the program office (see above). W estimated portions of acres
that would be affected based on know edge of the soils where the
crop is grown. Industry estimates of fungicide cost and yield

i npacts were used, although they had not been subject to interna
review. Insecticide cost and yield effects were devel oped intern-
ally based on information on alternatives and possible target

F-S



pests. Although we feel reasonably confortable with estinates
for the individual actions, we feel very unconfortable with the
sinple addition as a neans of aggregating yield inpacts across
cheni cal s. This problem in addition to |lack of information on
supply elasticities for peanuts, prevented us from providing a
conplete analysis of the inpact of EPA actions on peanut growers.

4.3.2 Apples

Cost and yield inpact information provided by industry was utilized
for fungicides. Cost information for other pesticides used on
apples was estimated internally based on know edge of registered
materials and |abeled target pests. Yield inpacts were estimated
internally based on limted information on yield inpacts from

sel ected pesticides.

4. 3.3 Pot at oes

Al dicarb (pesticide-in groundwater) information was avail able

from an existing Agency study. Fungicide information was avail able
froman industry report submtted to the Agency. Remmining inpacts
were estimated internally as they were for apples.

4.3.4 G een Peas and Tonmat oes

Pesticide industry estinmates were available for fungicides.

Only limted information (primarily materials registered and

target pests) was available to estimate cost and yield inpacts
associated wth other future actions. W had sone |imted
estimates from a contract publication (wth no know edge of how
these estimates were obtained) on nbst conmmobn target pests and
usage of various materials. Yield and cost inpacts were estimated
internally with [ittle or no foundation, other than past experience
on |l arger crops.

4.3.5 Caneberries

Virtually no information was avail abl e except for pesticide
registrations and target pests on labels. This was the situation
for nost past actions as well as possible future actions. The
follow ng informational reports were used:

Abbrevi ated Benefit Analysis of D noseb (Since the dinoseb
action was still in litigation at the time inputs were
devel oped for the study, estimates of inpacts as devel oped
for the regulatory action were used for this analysis).
Prelimnary Benefit Analysis of Aldicarb

Prelimnary Benefit Analysis of Al achlor

Regul atory Inpact Analysis: Registration fees under FIFRA
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Regul atory Inpact Analysis: Data requirenents for Registering
Pesti ci des

Benefit Estimates for Maneb, Pennwalt Corporation, Decenber
1987

Response of the Rohm and Haas Conpany to the Special Review
for EBDC Fungici des, Rohm and Haas Conpany, Cctober 1987.

5.0 _Fl asticities

Price elasticities used for the major field crops were those
contained within the simulation nmodel (AGSIM. \Wile the estimated
elasticities may be subject to criticism they were generated in

a consistent manner within the sanme nodel. Price elasticities

for the specialty crops were short-run farm level elasticities

and were obtained from whatever reasonable sources were avail abl e.
These estimates of supply and demand el asticities may have been
estimated from different data bases using different techniques.

5.1 Apples

Obtained elasticities of supply froma USDA/ ERS report "An
Econonetric Mddel of the U S. Apple Market,® June 1985. El asticity
of demand estimates from K. Huang, USDA/ ERS, 1985.

5.2 Caneberries
Estimates of elasticities were not found.
5.3 Peanuts

Di scussions with economsts famliar with peanut production

(both with USDA and in major peanut production areas) indicated
that there are no reasonably reliable peanut elasticity of supply
estimates available. Elasticities of demand are from K Huang,
USDA/ ERS. However, these are questionable due to the nature of
per cei ved demand for donestic peanuts produced under quota and
addi tional peanuts (peanuts for export and oil).

5.4 Peas, Potatoes and Tonmt oes

El asticities of demand were obtained from K Huang, USDA/ ERS,

1985. Elasticities of supply for peas were obtained from Ascari and
Cunmings, International Economic Review, 1977. FElasticity of
supply for potatoes was obtained from unpublished work by G

Zepp, USDA/ERS, 1987. El asticity of supply for tonatoes was

obPal ned from Churn and Just, G annini Mnograph, 1978.
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Appendi x G
Cunul ative Probability Cost Distribution

Since we are sinultaneously examning the inpact of several EPA
policies, a fundanental issue that had to be determ ned was:

how do we define an “inpacted” farmer? For exanple, Illinois

corn soybean farners may be affected by the cancellation of severa
different pesticides, may incur insurance costs if they have an
underground storage tank that mnmeets certain criteria, and may

i ncur an expense to rebuild their tractor engine if all lead is
banned from gasoline and they have a | eaded gasoline tractor.

How many of these potential costs do we assune that the “inpacted”
farmer incurs? For each producer we examine two alternative sets
of inpacts:

' A Maximum I npact Case: In this case it is assuned that
the producer is affected by every regulation that may
possi bly affect a producer of that type.

An Average Inpact Case: In this case it is assuned,
that the producer experiences the average inpact of
producers-of that type - e.g., if 10% of all-producers

of a given type experienced a cost of $1,000, we woul d
use a cost of $100 ($1,000 x 0.10) for the average
I mpact case.

Exaninin% t hese two cases, however, only provides two snapshots
of possible inmpacts without providing the full picture of how
cost and yield inmpacts are likely to be distributed across
producers. To provide nore insight into the likely distribution
of these initial cost and yield inmpacts, we constructed a cunul a-
tive probability cost curve for each representative farmin
average financial position. The follow ng exanple denonstrates
what these cunul ative probability cost curves reveal

Suppose a given farner nmay be affected by three possible regul a-
tions, each having the follow ng associated cost and probability
of affecting a given producer:

Probability Probability

Regul ati on Cost of | npact of No | npact
$100 .70

B $200 .20 '80
C $300 .10 .90

Provided the probabilities of incurring the costs of the three
regul ations are independent, the possible set of outcomes and
associ ated costs and probabilities may be defined as:
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Regul ati ons

Affected by: Cost Probability 1/
A $100 2 1 6

B $200 126

C $300 . 056

NONE . 504

A B $300 . 054

B, C $500 014

A C $400 . 024

ALL $600 . 006

1/ Note the probability of being inpacted by Regulation A =

- P(A) x P(NB) x P(NC), where P(A) = the probability of being
affected by regulation A and P(NB), P(NC) = the probability
of not being affected by B and C, respectively.

By ranking these possible outconmes in order of cost, and adding
up the associated probabilities, we can arrive at the follow ng
cumul ative probabilities:

Requl ati ons Cumul ati ve
Affected by: Cost Probabi lity
$0 . 504
A $100 . 720
B $200 . 846
C $300 . 902
A B $300 . 956
A C $400 . 980
B, C $500 . 994
ALL $600 1.00

Then plotting the cost on the x-axis and the cunul ative probabil -
Y on the y-axis, we can use this infornation to generate the
| owi ng cunulat|ve probability cost curve:

Cunul ative Probability Cost Curve

Cumulaive Probabity




This cost curve indicates the probability of incurring a cost |ess
than or equal to a given |evel. For exanple, it indicates that
any given farnmer has a probability of .846 of incurring a cost
that is less than or equal to $200.

To shed insight into the probability that the farns examned in
this report would actually incur any given |evel of cost, we
generated a cunul ative probability cost curve for each of the
representative farms in average financial position. In the above
exanple, all of the costs were assuned to be independent. In
reality, however, this nmay not be the case. For exanple, farmers
who use a certain type of pesticide on their corn may very likely
be using the sane pesticide on their soybeans, if the pesticide
Is used on a certain pest that is found on both corn and soybeans.
In generating the cunulative probability cost curve for each
representative farm we tried to account for the correlation
anong different costs. The assunptions we used for each represen-
tative farmare outlined bel ow

I1linois corn soybean farm assunptions:

1. If a farmer is using any chemcal, then he incurs Farm
Wr ker Safety Costs.

2. If a farmer is using alachlor on his soybeans, then he
is using alachlor on his corn.

3. If a farmer is using a corn rootworm insecticide on his
corn, then he is using a triazine on his corn

4. If a farmer is using alachlor on his corn, then he is

using a triazine on his corn.

M ssi ssi ppi cotton soybean farm assunptions:

1. If a farmer is using any chemcal, then he incurs Farm
Wrker Safety Costs. _
2. If a farmer is using dinoseb on his soybeans, then he

i's using dinoseb on his corn.

Kansas wheat cattle farm assunptions:

1. If a farmer is using any chemcal, then he incurs Farm
Wr ker Safety Costs.

2. If a farmer is using alachlor on his soybeans, then he
is using alachlor on his corn.

3. If a farmer is using a triazine on his corn, then he is
using a triazine on his sorghum

4. If a farmer is using alachlor on his corn, then he is

using a triazine on his corn.

| ncorporating these assunptions into the nethod described in the
above exanple, we generated a cunulative probability cost curve
for each representative farmin each scenario (Figures G1-through
G5). Any given point on the curve nay be interpreted as the
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CUMULATIVE PROBABILITY

Figure Gla

CUMULATIVE PROBABILITY

Figure GIbh.
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CUMULATIVE PROBABILTY
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CUMULATIVE PROBABILTY

Figure G La.

Figure G 4b.
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probability that the representative farmwll incur a cost equal
to or less than a given |evel. For exanple, the curve in Figure
Gla i ndicates that the representative Illinois corn soybean farm
in Scenario 1 has a . 50 probability of incurring a discounted
present value of cost and yield inpacts (1987-1996) of |ess than
or equal to $2,000. The discounted present value of cost and
yield inpacts corresponding to the average and naxi mum i npact
cases are indicated on each curve.

If all Illinois corn soybean farnms had the same nunber of acres
of each crop as the representative farm Figure Gla could be
interpreted as the percent of farms likely to incur cost and
yield inpacts less than or equal to a given level. Since farns
wll vary in the nunber of crop acres that they plant, their
present discounted value of inpacts under any particular conbina-
tion of regulations will vary fromthe representative farm
(Recall that the representative farm does not truly represent al
farns but is only a conposite of farnms of a given type.) These
curves, therefore, are only neant to provide sonme insight into
the distribution of cost and yield inpacts for farms of a given
type but do not represent accurate cost and yield inpacts for
any particular farm (other than the average farm, or the true
di stribution of inmpacts across farns.
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Appendi x H
Recommendations for Acquiring Better Pesticide Usage Data

In this agricultural sector study, the |ack of current and reliable
pesticide usage data has limted the ability to accurately assess
the econom c inpact of EPA actions, particularly on the specialty
crops. The quality of the usage data used in t%e report is
described in Appendix F. To summarize, data for the nmmjor crops
were usually adequate only at the regional |evel. For small-area
crops, the data were old and/or of unknown statistical validity.
For no crop was information available nationw de at the county
level which is the mninmum |evel of disaggregation needed for
nmeasuring the inpact of ground water regulatory actions. The

gaps identified 1n Appendix F could affect the study results
because the measurenent of economc inpacts of EPA actions depends
on the cost and yield effects of pesticide cancellation which in
turn depend on usage data.

The agricultural sector study is only one exanple of the many EPA
anal yses that depend on basic pesticide data for accurate estina-
tion of economc and other effects of pesticide regulation.
Because this study is an excellent illustration of the difficulty
the data [imtations present, it is an opportunity to discuss
those limtations, their consequences for econonic and risk

anal yses of pesticide use, and what can be done to inprove the
situation.

As seen in the agricultural sector study, two types of basic
pesticide data are fundamental to assessing a pesticide's economc
I nportance: performance and usage. A current project in the
Ofice of Pesticide Prograns directly addresses the inconpleteness
of the performance data by strengthening data requirenments placed
on pesticide manufacturers. For that reason, the discussion here
is limted to usage data, defined roughly as the anount a par-.
ticular pesticide and its alternatives are used on a crop, how
many acres are treated with each pesticide, in which |ocations, at
what rate, and by what nethods. For the sake of brevity, the

focus is on agricultural pesticide use, although data problens
exi st wth nonagricultural use as well.

1.0 Wy Pesticide Usage Data are |nportant

The agricultural sector study is just one of several recent

speci al analyses relying on pesticide usage data. Sone of the
speci al studies could be of far-reaching inportance for future
pesticide use, for exanple, preparation for the Agency's En-
dangered Species Program and targeting of water wells for the
national groundwater nonitoring program For risk/benefit analyses
on individual pesticides and for other regular pesticide assess-
ments (e.g., exenptions for |ocal use), usage data and perfornmance
data form the foundati on upon which scientists and econom sts

build their quantitative estinmates of a pesticide' s inportance.
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Wthout conplete information, often the case with small area
crops, analysts nmust rely on educated guesses, adding uncertainty

to their final conclusions. In the recent case of the herbicide
di noseb, usage information on alternatives was not readily
avai l abl e and anal ysts had i nadequate tinme to gather it.- This

| ack of data contributed to a successful |egal challenge by
growers of some small crops, causing EPA to exenpt those crops
from the suspension decision already made. Furthernore, usage
data are an integral part of exposure assessnents, which in turn
play a key role in deciding whether a pesticide is placed in
Speci al Revi ew.

2.0 Current State of Usage Data

The agricultural pesticide usage data currently available are
very uneven in quality and coverage. For the major crops such as
corn, soybeans, cotton, and wheat, current surve¥ data are
avai l able from USDA and private sources and are likely to be
collected periodically in the foreseeable future. | nformati on on
major crops falls short of OPP' s needs because it often excludes
m nor producing areas and are often not disaggregated to a snal
enough geographic level. Considerably greater problens occur
with small-area crops, for exanple, there has been no publicly-
avai l abl e survey of pesticide use on citrus since 1977. For the
specialty crops studied in this report as well as the whole
spectrum of fruits, vegetables, and other crops, usage data are
rarely what they need to be: current, reliable, disaggregated at
least to the state level, and publicly avail able.

3.0 Reconmendations for Acquiring Better Data

The Benefits and Use Division (BUD) of the Ofice of Pesticide
Prograns has nmade a concerted effort to upgrade its usage data,

but is often met with budgetary constraints. BUD recently
estimated that it would cost $3 million to acquire adequate

survey usage data on crops and nonagricultural sites of inportance
to OPP. That expenditure would be needed every three or five years.

However, the Ofice of Pesticide Prograns is not the only organi-
zation needing pesticide usage data, and the list is grow ng
because of hel ghtened concern about pesticide health and environ-
mental effects, for exanple groundwater contam nation. O her
organi zations which recently used pesticide usage data are:

Departnent of Agriculture, _

EPA O fice of Drinking Water, Non-Point Source Branch,
EPA O fice of Gound Water Protection,

i ndi vidual registrants,

Food and Drug Adm nistration,

Nat i onal Agricultural Chem cals Association,

* % X X F X
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* state environmental, water quality, and public health
prograns, and _
* U S Ceological Service, Water Resources Division.

For sonme of the options that follow, a cost-sharing arrangenent
bet ween EPA and other interested organizations could make the
data acquisition far nore affordable.

Bel ow are possible options for generating better pesticide usage
data. Each has different costs and benefits.

1. Conduct a set of jointly-funded periodic surveys of
pesticide users

Each set would cover certain sites, such as major
crops, small area crops, crops in certain regions,
pesticide-intensive crops in areas of groundwater

vul nerability, or nonagricultural sites. A different
group of sponsoring organi zations would fund each set.
Fees woul d be charged to non-sponsoring users.

2. Set up cost-sharing between EPA and states to conduct
surveys
This is a nore limted version of option # . In-order

to receive EPA funds, states would have to design the
surveys to neet certain specifications so the data.
woul d fit EPA's needs. This mght be the nost efficient
approach for small crops.

3. “Socialize” private data collection services
These services currently poll farnmers nationw de on
pesticide usage. EPA and-other interested parties
could contract to conpletely fund the data collection
in order to be able to control the survey nethods and
site coverage; and to ensure the data is public.

4. Attach questions to existing USDA surveys currently
used for other purposes

This is already being done to a |imted extent; the
new questions would be much nore detail ed.

5. Attach questions to the U S Census of Agriculture

The Census currently asks farners questions on all

crops as well as usage of pesticide in broad categories.

To be useful for nost EPA anal yses, additional questions

YDU|F be added that are detailed at the active ingredient
evel .
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6. Require data fromregistrants

Registrants are required to generate pesticide toxicity
and performance data to support pesticide registrations.
| f usage data were also required, the cost to the
government would be lower than with other options,

t hough there could be problens with confidentiality.

7. A conbi nation of the above

Exi sting USDA surveys cover only a subset of the crops

rel evant to EPA. Pesticide usage questions, could be

attached to those surveys while data on remaining

%{opsdcggld be collected jointly by a consortiumas in
an .

An interagency conmmttee conposed of EPA, USDA, FDA, and DA,
meets on occasion to share pesticide usage data. To date, there
has been no joint funding of data. Wrking through the commttee,
the OPP Benefits and Use D vision and the OPPE Ofice of Policy
Anal ysis have begun an initiative to acquire better data.

4.0 Sunmary

There is a clear need for nore detailed, precise estinates of
pesticide usage, both agricultural and non-agricultural. Recent
renewed interest in pesticide-related environmental and health
probl ens has increased the nunber of organizations needing such

I nf or mati on. Because there are many hundreds of different
pesticidal active ingredients and hundreds of different crops and
nonagricul tural sites across the country, acquiring_ high qualit%
information on a regular basis is expensive. Yet without it, the
accuracy of econom c valuation of pesticides is uncertain. If
such accuracy is deenmed inportant enough, sone increased effort

w |l be needed to acquire the necessary data.

There are several ways to generate better usage data. Detail ed
questions could be attached to existing surveys designed for other
pur poses, EPA could require the data fromregistrants, or a consor-
tium of interested private, federal, and state organizations

could be formed to share the costs of new surveys. Since there

is a wde variety of use sites, a different arrangement m ght be
made for different types of sites.

Each approach would differ froma cost-benefit standpoint. To
the extent EPA can pool resources with other users of pesticide
data, costs can be [owered. The benefit of better data wll be
greater efficiency in the assessnments of pesticide use, a higher
quality of analysis, and subsequently, nore informed decisions on
pesticide regulation.
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