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ABSTRACT:
RECREATIONAL IMPACTS of the CONSERVATION RESERVE PROGRAM:
A BREAK-EVEN APPROACH

The Conservation Reserve Program (CRP) achieves supply control, income
and improved environmental quality by paying farmers to substitute vegetative
cover for crops on highly erodible land. The CRP has important economic
impacts from the perspective of farmers and from the perspective of the
regional economy. This study evaluates the CRP from each perspective.

Previous studies of the CRP estimated the negative effects of reductions
in crop production and the partially offsetting positive effects of payments
to farmers and expenditures on vegetative cover. This study analyzes the
additional positive economic impacts of increases in recreational activity
stemming from improved environmental quality. A break-even approach was used
to analyze the impacts of recreational activities which are anticipated, but
whose precise magnitude is unknown. It was found that break-even levels for
regional employment and income could be achieved if farmers received break-
even payments of $65/acre and if CRP-induced increases in recreational
spending were $5-10/acre.

Previous studies treat compensation paid to farmers in different
manners, resulting in large variations in estimates of the program's impacts.
This study presents a consistent method of dealing with the economic impacts
of environmental and social programs, such as the CRP, whose objectives
include decreased output with compensation for producers.

This study is based on the RP in Virginia, but the analysis of economic
impacts of the CRP is also applicable to other regions, with appropriate

adjustments for local conditions.
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RECREATIONAL IMPACTS of the CONSERVATION RESERVE PROGRAM:

A BREAK-EVEN APPROACH

INTRODUCTION

The Conservation Reserve Program (CRP), was established unc - the Food
Security Act of 1985. ' The CRP has as its objectives supply control, farmer
income support and improvements in environmental quality. These objectives
are achieved by providing compensation to farmers for substituting permanent
vegetative cover (cover) for row crops on highly erodible land. 2 Cover on
former cropland, and consequent reductions in erosion-related pollution,
should lead to on- and off-farm improvements in wildlife habitat and water
quality. In turn, improved environmental quality will potentially enhance
wildlife-based and water-based recreational opportunities and lead to
increased expenditures on recreational activities.

While the CRP was not designed to achieve specific regional economic
objectives, there has been a great deal of interest in the economic impacts of
the CRP on rural communities. These impacts include the negative effects of
CRP-induced reductions in crop production and the partially offsetting
positive effects of payments to farmers and the economic activity generated by
establishment, maintenance and harvest (in the case of trees) of cover.
Previous studies of the economic impacts of the CRP by Broomhall and Johnson,
Martin et al., Mortensen et al., and USDA (1989) have, however, ignored the
positive regional economic impacts of CRP-induced increases in recreational
activity. These increases in recreational activity have the potential to
offset some of the economic disadvantages caused by reduced crop production

(Harmon).
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It is important to explore the economic trade-offs between agricultural
production and environmental quality-based amenities 1ike recreation. Due to
their higher come elasticity, the demand for environmental quality-based
amenities is growing faster than the demand for agricultural products in the
U.S. (Runge; Crosson). This differential rate of growth will have important
implications for future land-use patterns and property rights arrangements.

Furthermore, previous economic impact studies of the CRP have treated
the compensation paid to farmers inconsistently, resulting in over- or under-
estimation of the program's impacts. Given the great deal of interest in
economic impacts of the CRP, it is important that accurate and consistent
bases for analysis be established.

CRP-induced increases in recreational activity are anticipated but, to
date, their precise magnitude is unknown. The critical issue in such cases is
whether it is reasonable to expect the beneficial impacts to offset the
negative impacts and leave the regional economy no worse off. A break-even
approach is used in this study to quantify the level of beneficial activity
needed to exactly offset the reductions in economic activity due to the
program.

The specific objectives of this study are to:

(a) develop an accurate and consistent basis for treating the
compensation paid to farmers for reduced production,

(b) demonstrate the use of a break-even approach when the relevant
policy issue is the level of activity necessary to offset negative economic
effects of the program,

(c) analyze differences in break-even levels from the perspective of

the farming sector, and the regional economy, and
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(d) estimate the level of increased recreational activity needed to
exactly offset the otherwise negative economic impacts of the CRP.

This study is based on the CRP in Virginia, but the analysis is also
applicable to other regions, with appropr ite adjustments for local
conditions. The break-even analysis is also applicable t ot} ~ programs
with environmental and social objectives that entail the reduction of existing
levels of output and the provision of compensation to producers (e.g., the

proposed Clean Air Act).

THE CRP_AND ENVIRONMENTAL QUALITY

The basic strategy of the CRP is to provide farmers with additional
incentives to substitute cover for crop production on highly erodible soils.
Farmers voluntarily enter into a bidding process with the U.S. Department of
Agriculture (USDA) requesting an annual "rental” payment as compensation for
losses related to reduced crop production and the maintenance costs of cover.
> If the USDA accepts the bid, farmers are provided with half the expenses
for establishing cover and annual payments for the duration of the ten-year
contract. Acceptable cover practices include introduced or native grasses and
legumes, grass filter strips, trees, and wildlife habitats. To Timit negative
economic impacts on rural communities, only 25% of a county's cropland may be
enrolled in the CRP (unless the USDA grants a waiver).

Harvesting, grazing or any other commerc 11 use of the cover is, in
general, not permitted during the CRP contract period. However, consumptive
(hunting and fishing) and non-consumptive (birdwatching, wildlife photography,
hiking and picnicking) recreation is permitted on retired CRP land. Retired

CRP land tends to enhance wildlife habitat and recreational opportunities on
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adjacent meadows, wooded areas and waterways. é

Therefore, farmers might be
able to supplement their income by renting land for recreational activities.

In addition to on-farm benefits, cover also reduces erosion-related
pollution that impairs water-based recreation (swimming, fishing, boating and
waterfowl hunting). Where CRP enroliments of erodible cropland are high, the
downstream quality of streams, estuaries, lakes, bays and wetlands should be
enhanced. This should, in turn, lead to increases in recreational activity on
waterways and surrounding areas.

Ribaudo (1989a, 1989b); Langner; Ribaudo et al. (1989); and Ribaudo et
al. (1990) predict significant increases in wildlife-based and water-based
recreational activity resulting from the CRP. Ribaudo et al. (1989) estimated
that a fully implemented 45-million acre CRP should generate about $10 billion
in natural resource benefits in the U.S. About forty percent should come from
improved wildlife habitat (not including non-consumptive recreation) and about
forty percent from improved surface water quality (including recreational
fishing and other non-recreational categories related to damage from
sedimentation, but not including recreational boating and swimming or
commercial fishing). According to Ribaudo et al. (1989), and Ribaudo et al.

(1990) there should also be CRP-induced environmental benefits from increased

soil productivity, improved air quality and improved groundwater quality.

VIRGINIA AND THE CRP

A major concern of the Commonwealth of Virginia is water quality in the
Chesapeake Bay, one of the ost important ecosystems in the U.S. The
Chesapeake Bay supports numerous recreational activities and its adjoining

wetlands are important habitats for migratory birds and waterfowl (Phillips




5
and Shabman). Cropland contributes about two-fifths of the nitrogen and about
one-tenth of the phosphorous non-point pollution in the Chesapeake Bay (Ligon
et al.). Virginia has used the federally funded CRP to complement existing
state programs designed to improve water quality in the Chesapeake Bay.
However, CRP enrollment levels ave been low in areas that are major
contributors of cropland-based pollution to the Chesapeake Bay.

To encourage increased enrollment in targeted areas, Virginia instituted
changes in the CRP bidding process. 1In 1988 Virginia's CRP bid pool was
broken down into three sub-state pools with maximt acceptable rental rates of
$70 and $60 per acre, respective /, for two areas in the hesapeake Bay
watershed targeted for intensive control of erosion-related pollution from
cropland, and $55 per acre elsewhere in the state. In addition, beginning in
1989, the Virginia Division of = i1 and Water Conservation offered enroliment
bonuses to farmers in the Chesapeake Bay watershed.

In Virginia a total of 910,000 acres are eligible for the CRP (740,000
acres if the 25% enrollment limit per county is imposed). Through the ninth
CRP sign-up which took place in 1989, only 76,200 acres had been enrolled, at
an average annual payment of about $52/acre. The average CRP payment for the
first six CRP sign-ups was about $49/acre. In the ninth sign-up the average
payment increased to about $60/acre and 10,500 acres were enrolled, with a

high proportion in targeted areas of the Chesapeake Bay watershed.

ECONOMIC IMPACT ANALYSIS OF THE CRP
Enhanced recreational opportunities resulting from the CRP will have
both economic value and economic impacts. Ani ysis of the CRP by Ribaudo

(1989a, 1989b); Langner; Ribaudo et al. (1989); and Ribaudo et al. (1990)
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provide estimates of the economic value to primary users of recreation
(recreationists), but do not consider the market value of the economic
activity that is generi ed. This activity includes the supply of goods and
services to recreationists. These are known as the economic impacts of
recreational activity.

Even though non-market benefits and costs are assigned dollar values in
the analysis of economic value (e.g., benefit/cost analysis), they are not
included in economic impact analysis. Economic impact analysis measures only
the changes in economic activity actually transacted in the marketplace.
Input-output (I-0) models are the most frequently used analytical framework
for economic impact ana]_ysis.5 There have been several economic impact
studies of the CRP including studies by Broomhall and Johnson, Martin et al.,
Mortensen et al., and USDA (1989).

None of these studies devoted sufficient attention to the unique
features of the CRP -- a program designed to educe existing output levels by
providing compensation to producers for their losses. This paper proposes the
following principles when analyzing the econ ic impacts in such cases. Given
these principles, the adequacy and consistency of other analyses can be
assessed.

(1) since certain economic agents in the target sector (in this case
farmers) are compensated by the program for their reduced level of employment,
the measurement of change in relevant regional employment should exclude
induced reductions in their employment,

(2) since other economic agents in the target sector (in this case
hired labor) are not compensated for their reduced level of employment, this

employment loss should be included in the measurement of relevant employment




change,

(3) since compensated economic agents receive a transfer payment which
they spend, = e measurement of change in regional income should include the
transfer payment and ' suing expenditures in the regional economy, and

(4) since the objective of the program is to reduce outf . in one
sector, criteria related to changes in regional output should exclude the
consequent reductions in the target sector output.

When introducing a scenario in I-0 analysis, one can either change the
demand for outputs in the target (producing) sector, or change demand for
inputs from backward-linked input-supply sectors. The latter approach
essentially excludes direct effects of the scenario on output, employment, and
income in the target sector. The study by USDA (1989) used the former
approach, thereby focusing on the directly impacted crop sectors. By choosing
this approach the USDA (1989) study overestimated ne¢ tive employment impacts
by including employment losses of compensated farmers, a violation of
principle (1) above. In contrast, by focusing on economic impacts in input-
supply sectors, the studies by Broomhall and Johnson, and by Mortensen et al.
excluded employment losses of farmers, but underestimated the negative
employment impacts of the CRP by also excluding the impacts on hired farm
labor, a violation of principle (2).

The income i1 act of the CRP includes b the payment to farm
households and the income generated by subsequent consumption expenditures of
farm households. USDA | 189) overesti ited negative income impacts by
ignoring the initial incc e impact of CRP transfer payments from the USDA to
farm households, a viol ion of principle (3). In contrast, Martin et al.

correctly included the econ( ic impacts of income being both received and then




being spent as household expenditures.

The studies by Broomhall and Johnson, Mortensen et al., and USDA (1989)
each violated principle (4) by interpreting e negative impacts of the CRP on
total gross output as a measure of regional economic well-being. Total gross
output should not be the focus when assessing regional economic impacts of the
CRP because farmers are being paid to reduce output.

The analysis in this study presents a consistent means of measuring the
economic impacts of the CRP, and other environmental .nd social programs whose
objectives include decreased output with comp. sation provided for selected
economic agents. Figure 1 compares the framework of analysis used in this and

other economic impact studies of the CRP.

METHODS

This section on methods begins with a sub-section on the assumptions used for
the I-0 analysis and is followed by a sub-section describing the break-even
approach.

Assumptions Used for the I-0 Analysis

Like Broomhall and Johnson, Martin et al., and USDA (1989), the U.S.

Forest Service's I-0 model, IMPLAN Version 2.0 (Alward; Palmer and Siverts)
was used for the economic - )jact analysis. The Il LAN I-0 model's database
consists of a national technology matrix, disaggregated to the county level,
based on the economic interrelationships of 528 sectors in 1982. ¢ For this
study, the IMPLAN I-0 model was aggregated ir 38 sectors. Sectoral
aggregation was based on the allocation of changes in final demand, sectors
directly affected by CRP-induced changes in final demand were left

disaggregated. For the analysis, Virginia's counties were aggregated into a




single state-wide unit.

Using Type II multipliers, economic impacts of the CRP -- changes in
final demand -- w« 2 calculated - terms of total gross output, total income
(divided into property income and employee income) and employment. 7

The an: ysis is based on a represent ive year of the CRP, and the
following economic impacts were considered: 8

(a) Reduced crop ~-oduction. Like USDA (1989), gross revenues per
acre were used to introduce changes in final demand directly into the

9

respective crop production sectors. To d e, Virginia CRP participants have

retired acreage producing at about 90% of the state-wide average (USDA, 1989).
1 Following Shoemaker, it was assumed that farmers continue to enroll
acreage with below average yields, although igh erodibility does not

" It was assumed that there

necessarily imply low productivity (Heimlic .
was no "slippage" (no intra-farm or inter m transfer of resources that 1y
offset the reduced economic activity) althot , in practice, there might be
some diversion of resources to other economic activities.

Due to the low level of participation in USDA commodity programs by
Virginia farmers, especially in the Chesapeake Bay watershed (Ligon, et al.),
it was assumed that producer prices (not deficiency payments) reflected prices
received by farmers. Possible CRP-induced forfeiture of income from other
government support programs were not considered. 12

(b) Maintenance of Vegetative Cover. It was ass :d that annual
maintenance costs of cover were $5/acre (Virg ia ASCS). Changes in final

demand for cover were introduced via an aggrega d sector consisting of the

hay ar pasture, and grass seeds sectors.

(c) CRP payments (household expenditures). Lo 2s in net farm income
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resulting from reduced crop production are implicitly part of (a) above. CRP
payments are an income transfer frc the U | to households designed to
compensate farmers for these income losses, and are introduced into the I-0
model as changes in consumption final demand by farm households. 3 IMPLAN's
breakdown of household consumption expenditures was used to allocate changes
in final demand. For the baseline analysis the annual CRP payment was as med
to be $60/acre (the state average in the most recent CRP sign-up). The net
increase in household expenditures was assum to be $55/acre ($60 minus $5
spent on cover maintenance).

The econ ic impacts (a), (b) and (c) were all considered in previous
economic impact studies of the CRP. This analysis also considers economic
impacts related to CRP-induced increases in | :reational activity. Two
sources of recreational expenditures were considered, rental payments by
recreationists to farmers, and expenditures on goc ; and services by
recreationists in the regional economy. In both cases the level of economic
activity is unknown, necessitating the use of a break-even approach.

(d) Rental payments by recreatic sts to armers. Far ers might be
able to supplement their income by renting their land for recreational
activities. There has been an apparent rise in the amount of hunting activity
in several southern states and numerous annual hunting leases have been
contracted for $10 and more per acre (Doane's). Miller and Bromley surveyed
about ha f of the Virginia farmers enrolled in the CRP in 1988, and three-
fourths of the respondents indicated they would ike to ~ove wildlife
habitat on CRP-enroll land. One-tenth of the respondents indicated they
wot 1 lease their land if their price were met (half of which would lease for

$5 or less per acre). Respondents that did lease he¢ -~ land for cash, charged
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an average of $2/acre/year. It was assumed that farmers spend income from
rental payments according to the same expendi ‘es patterns as income from
crop production and CRP payments.

(e) Recreationists' expen tures on )ods and services. Another source

f recreational expenditures is money spent by recreationists on goods and
services. IMPLAN (and most other I-0 models) es not include an economic
sector called recreation or tourism because these sectors are not defined in
the Standard Industrial Classification (SIC) or in the national I-0 accounts
on which most I-0 models are based. The recreation and tourism sector is,
instead, a composite of a number of sectors. A recreationist typically
purchases goods and services from the six broad categories presented in Table
1. The shares in Table 1 are the assumed expenditure pattern of a
"representative" recreationist in Virginia. These categories and shares are
similar to recreation-specific expenditure patterns cited by Walsh.

Increases in recreational e enditures in a large area such as a state
do not necessarily indicate new infusions of ecc mic activity. They might

rely represent the substitution of one economic activity within the state
for another. For I-0 analysis the important distinction is whether or not the
spending is "new spending" in Virginia. Therefore, this analysis only
considers expenditures from non-Virginia residents, or from Virginia residents
who had previously purchased recreational activities elsewhere.

Figure 2 summarizes the direct economic npacts of the CRP. Figure 2a
shows economic flows without the CRP (the loss of which are negative impacts
of the CRP), while Figure 2b shows the eco mic impacts with the CRP (the
CRP's positive impacts). Note losses (gains) to agricultural supply sectors

from crops (cover), the countervailing effects on sumption sectors and the
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intro ction of recreation-based sectors and the government in Figure 2b.

Description of the Break-even Approach

To perform traditional economic impact analysis, an I-0 model requires
data on anticipated changes in final demand. Occasionally, the level of
anticipated economic activity is not known. Break-even analysis enables us to
measure the level of one type of economic activity needed to offset the
negative economic impacts from another economic activity. The break-even
analysis used in this study is a relatively simple procedure that can be used
when there is a lack of data on anticipated changes in final demand.

The standard formulation of an [-0 model is:

X=AX+Y (1)
where X is an nxl vector of sector gross output, A is an nxn matrix of
technical coefficients, Y is an nxl vector of final demand, and n is the
number of sectors. The solution to this system of equations is:

X=(I-A7"Y. (2)

This allows us to calculate sectoral output if sectoral final demand is known.
The term (I - A)™' is the matrix of multipliers (Leontief coefficients). We
can denote the multiplier matrix as M, therefore:

M=(I-A)", and (3)
substituting equation (3) into equation (2) gives:

X=MY. (4)

If the objective is to calculate the break-even vi 1e of a particular
sector's final demand, that is, to calculate a value y;. which will generate a
total gross output X (where * indicates the | eak-even levels, lower case
indicates a scalar and bar indicates the sum of a vector), then proceed as

follows.
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Premultiplying both sides of equation (4) by the unit vector gives:

X=MY, (5)
where M is the vector of total gross output m tipliers and X (a scalar) is
the value of total gross output. If the ith element of Y is set equal to y,.
and all
other elements set to zero, then:

=AY, (6)
or:

X =My , (7)
where M. is the total gross output multiplier for sector i. Since M. is

a scalar, the break-even level of final demand for the ith sector is:

o =X /W (8)

Similarly, break-even values of income and employment in sector i can be
calculated by multiplying y,. by the respective ratios of income and
employment to output in sector i. This is equivalent to dividing X in
equation (8) by the income coefficient or employment multiplier.

The break-even procedure used in this study is, i essence, the reverse
of the standard formulation of the I-0 model. In this alternative formulation

we solve for the necessary changes in Y required to achieve a given level of

X. 16

RESULTS

The following section on results begins with a sub-section on the baseline
analysis, and is followed by sub-sections on the break-even analysis from the

farmer's perspective, and the break-even analysis from a regional perspective.
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Baseline Analysis

The baseline analysis assumes a $60/acre CRP payment and does not
include the economic impacts from increased recreational activity. Type II
total gross output (TGO) and employment multipliiers, and total income
coefficients were derived for each CRP-induced economic activity (see Table
2). The TGO and employment multipliers, and total income coefficient for
recreational expenditures are larger than for crop production. This is due,
in part, to the larger local labor component in consumption-oriented sectors
(with a high proportion of services), compared to the larger proportion of
"leakages" for inputs in goods-producing sectors.

Economic impacts were calculated by combining the TGO and employment
multipliers, and total income coefficients with the CRP-induced changes in
final demand. The regional economic impacts of enrolling 1,000 acres in the
CRP in Virginia were estimated to be the following: TGO decreased by
$206,650; employment decreased by 0.35 jobs, and total income decreased by
$12,970. Rest ts of the baseline analysis are presented in Table 3.

The calculation of total economic impacts in Table 3 represents the
major difference between this study and previous economic impact studies of
the CRP. The findings in USDA (1989), for example, are comparable to the sub-
total economic impacts in Table 3. The sub-total economic impact on
employment was a decrease of 1.9 jobs per 1,000 acres enrolled in the CRP.
However, this decline in employment includes on-farm labor (the -2.9 jobs in
row A, column 4). Since farmers enrolled in the CRP are being paid not to
work, their employment is appropriately deducted when calculating employment
impacts. On the other hand, since there is no compensation paid to hired farm

labor and input-supply sectors, their employment losses are negative impacts




15
of the CRP.

In the Tast column of Table 3, the total income impact is adjusted to
reflect the transfer payment to farm households in compensation for income
losses due to reduced crop production. The total income impact includes both
the initial transfer payment to farm households ($60,000 in row D) and the
income impact generated by the subsequent consumption expenditures of farm
households ($41,415 in row C).

Break-even Analysis: Farmer's Perspective

The baseline analysis was based on the approximate existing conditions.
The following analysis focuses attention on the farmer's break-even
perspective. Here the analysis will search for the level of CRP payments
and/or rental payments by recreationists to farmers needed to offset the
negative income impacts from reduced crop produc ion.

Because of the lack of information on the specific crop budgets of
potential participants in the CRP, the IMPLAN I-0 model's database was used to
conduct this break-even analysis. IMPLAN's input-output coefficients
distinguish between property income and employee income. IMPLAN's property
income coefficients in the crop production and cover sectors are defined as
returns to farmers for labor, management and capital, while the employee
income coefficients are defined as payments to hired farm labor.

According to the coefficients in the IMPLAN model, an average farmer
enrolling in the CRP for an annual $60/acre rental payment would not receive
full compensation for income foregone from red ed crop production (Table 4).
This conclusion is consistent with the low level of CRP enroliment in
Virginia. CRP enrollment in Virginia was ex 2mely low prior to the

implementation of separate bid pools that targeted areas in the Chesapeake Bay
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watershed with increased maximum allowable rental rates to $60-70/acre.

The break-even CRP payment, in terms of farmer income, is calculated in
Table 4 to be almost $65/acre ($64.3). In theory, a farmer should be
indifferent between earning property income from crop production, from CRP
payments, and from rental payments by recreationists. The $65/acre break-even
point for farmers could be achieved, for examj 2, by a $60/acre CRP payment
and $5/acre hunting lease, or other pecuniary combinations adding up to
$65/acre. In addition, farmers might consider non-pecuniary benefits such as
t  utility from personal wildlife-based recreation benefits and utility from
of f-farm improvements in recreational opportunities. Therefore, CRP-induced
recreational opportunities could effectively lower the break-even point of CRP
payments to farmers.

Break-even Analysis: Regional Perspective

Althour the farmer's break-even payment for income compensation was
calculated to be $65/acre, from a regional p spective there are still
negative econ ic impacts in terms of TGO, employment and income (Table 5).
When farmers receive a $65/acre payment (from y combination of CRP payments
and rental payments from recreationists), how much "new spending" on
recreational expenditures must be generated to offset the negative regional
economic impacts of each acre enrolled in the CRP? The break-even levels in
Table 5 are: $118/acre for TGO, $9.6/acre for employment and $5.6/acre for
income.

The break-even for TGO is considerably hii er than = e respective break-
even levels for employment and income. The TGO bre. -even is only presented
for the sake of comparison, because as noted previously, for this analysis the

TGO break-even should not be an accepted measure of regional economic well-
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being. On the other hand, the break-even points for employment and income are
importar indicators of regional economic well-being. As indicated in 1ible
5, the break-even for employment and income will be achieved if farmers
receive $65/acre and CRP-induced environmental quality improvements can
generate an extra $5-10/acre of new final demand for recreation. '

Of course, there are many ways to achieve break-even levels of
employment and income. One way is to further increase the level of CRP
payments to farmers. The regional break-« 2n points of employment and income
were calculated to be Cl. payments of about $80/acre and $70/acre

respectively. '

Alternatively, any combi ition of CRP payments and rental
payments by recreationists to farmers that totalled $70-80 would allow the
region to break-even. Also, other combinations of CRP payments, rental
payments by recreationists, and expenditures by recreationists could achieve
regional break-even levels of employment and income. However, this break-even
analysis does not consider the distributional impacts on firms or individuals.
For example, some retailers might lose business from reductions in certain

economic activities, whereas other retailers might gain from increases in

other economic activities.

CONCLUSIONS

This paper quantifies the amount of increased recreational activity
resulting from CRP-induced improvements in environmental quality necessary to
offset the negative economic impacts of the CRP in Virginia. According to the
analysis, the break-even for employment and income can be achieved if farmers
receive $65/acre and CRP-induced environmental quality improvements can

generate an additional $5-10/acre of "new spending" on recreation.
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Alternatively, any combination of CRP payments, rental payments by
recreationists, and expenditures by recreationists that totalled $70-80/acre
could achieve regional break-even levels of employment and income. Levels of
this magnitude seem highly feasible and in many parts of the state quite
likely.

The economic impacts of the CRP were assessed from the perspective of
farmers and from the perspective of the regional economy. The income-
generating potential from recreation on farmers' land might make enrollment in
the CRP more attractive and could thereby lower the required level of USDA
payments to CRP participants. From a regional perspective, if increased CRP
enrollment is accompanied by increased on-farm and/or off-farm recreational
activity, then there is a potential to offset negative regional economic
impacts from decreased crop production.

This paper highlights the need for special attention to the
interpretation of results when using an I-0 model to analyze the economic
impacts of an income transfer program that pays producers not to produce.
Employment impacts should exclude employment losses of compensated producers
(and include employment losses of hired farm labor) and income impacts should
include the initial income impact of the income transfer, and total gross
output impacts should not be the focus of attention.

Surveys by Ligon et al., and by Miller and Bromley have found that many
Virginia farmers lack adequate information on the CRP, including its
existence, eligibility requirements and benefits. Furthermore, many farmers
were not aware of potential recreation-based benefits from the CRP. Lack of
information is a major obstacle to increased farmer participation in the CRP

in Virginia and probably throughout the country. In order to increase
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enrollment in the CRP, farmers should be provided with information on the
pecuniary and non-pecuniary benefits from enhanced recreational opportunities.

Since the magnitude of anticipated CRP-induced recreational activity was
unknown, this paper used a break-even approach. A break-even approach can
provide policymakers with important info1 ition on the feasibility of
offsetting negative economic impacts of one activity or program with another.

This paper points to the need for additional research on the multiple
environmental and economic impacts of the CRP. It is crucial to determine the
levels of additional recreational expenditures generated by land enrolled in
the CRP. The relationship between the location of land enrolled in the CRP
and the location of areas benefitting from increased environmental quality and
enhanced recreational opportunities needs more attention. Better data on the
breakdown of recreational expenditures is also required to improve the
accuracy of the economic impact estimates.

For a comprehensive analysis of the potential environmental and economic
impacts of the CRP, the impacts of improvements in soil productivity, air
quality, groundwater quality, and commercial fisheries need to be considered.
These additional environmental and economic impacts could also be analyzed
using a break-even approach.

It is suggested that this type of economic impact analysis, preferably
at a more disaggregated sectoral and county level, be applied to assist states

target the CRP towards environmental and economic objectives.
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ENDNOTES:
| Sources of general information on the CRP and Virginia-specific data

were: USDA (1989); USDA (1990); Virginia ASCS; and Ligon et al.

2 "Farmer" is the person who controls property rights for the income
generating capacity of the land, and has decision-making authority with
respect to enrollment in the CRP.

3 See Shoemaker for details on the bidding process which is administered
by the Agricultural Stabilization and Conservation Service (ASCS) of the USDA.
4 According to Langner, wildlife potential varies regionally and is
determined by the type of cover and land-use practices on adjacent areas.
Wildlife habitats usually consist of a mixture of native grasses and
herbaceous species that provide wildlife with cover and food. Wildlife
populations associated with farmland include pheasant, quail, rabbit, deer,
along with other small mammals and ground-nesting birds.

5 Input-output (I-0) analysis is a general equilibrium approach based on
an accounting system of intersectoral purchases and sales. I-0 analysis
assumes: fixed proportion (Leontief) production functions, no input
substitution, homogeneous sector output, and no resource constraints.
Economic impacts can be divided into: (i) direct economic impacts- the gross
revenues received by producers for final purchases of goods and services by
consumers, government and exports, (ii) indirect economic impacts- the
expenditures on factors of production, "backward-1linkages" to input supply
sectors affected by the direct economic impacts, and (iii) induced economic
impacts- the subsequent impacts resulting from income received by economic
agents during the direct and indirect impacts which are, in turn, spent on

other goods and service. Type I multipliers measure direct plus indirect
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economic impacts and Type II multipliers measure direct plus indirect plus
induced impacts.
6 IMPLAN Version 2.0 is based on input-output ratios from 1982, and when

applying the model all prices must be in 1982 prices. In the text, prices

are given in 1989 prices using the CPI, with 1982=1.00 and 1989=1.275.
7 Type II multipliers were used because they appropriately assume that
some portion of new income received by households is spent, thereby creating
induced impacts in the economy. A1l of the previously mentioned economic
impact studies of the CRP also used Type II multipliers.

8 This analysis addresses the annual recurring economic impacts of the CRP
and, does not include the establishment or termination costs of the CRP.
According to Ribaudo (1989a), enhanced recreational opportunities resulting
from the CRP-induced improvements in environmental quality might lag behind
cover establi ment.

9 Corn, soybeans and wheat accounted for about nine-tenths of Virginia's
row crop acreage in 1987, and about two-thirds of Virginia's CRP eligible
acres were planted to these crops in 1982. It was assumed that cropland with
these crops were enrolled in the CRP, in proportion to their respective shares
of CRP eligible acres. Average gross revenues per acre were calculated using
average yields and average real producer prices for the 1982 to 1987 period
(Virginia Agricultural Statistics). Based on crop | igets, it was assumed
that 80% of the employment in crop production (and cover maintenance) was by
farmers, 20% ' hired labor.

10 CRP data sets in USDA (1989) are ASCS est. lished yields attached to
each farm's crop acreage bases for commodity p grams, and not a precise

characterization of either the crops or the productivity of the lands actually
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retired.

11 According to Shoemaker, the bidding process of the CRP reflects a
pattern of enrollment in which lTower quality land with the lowest opportunity
cost goes into the program.

12 Shoemaker noted that as an alternati , it can be assumed that any CRP-
induced forfeiture of income from other government support programs was
compensated for by increased commodity prices resulting from 1e supply
control objectives of the CRP.

13 Farmers receiving CRP payments were asst :d not to change their
expenditure patterns nor take their CRP payments and migrate from Virginia.
artin et al., and Broomhall and Johnson address the potential economic
impacts of out-migration by CRP participants.

14 Johnson and Kulshreshtha addressed a similar issue of calculating final
demand when a sector's output is constrained or otherwise predetermined.

15 The lower break-even point for incc @ relative to employment indicates
that recreational expenditures have higher returns to employee and property
income (wages plus profits) per person employed than expenditures for the
combined CRP-induced changes in crop production, cover maintenance and
household expenditures.

16 Break-even levels of final demand were calculated using the benchmark
values of TGO, employment and income for ! j/acre, and the TGO and employment
multipliers and total income coefficient for household expenditures (Table 2).

The break-even calculations were:

Employment $80.6 = $65 + [(0.25)/($1/. 04)] x 1.275(CPI), and

Income $70.6 = $65 + [($4.2/0.753)] .
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Figure 1. Coaparison of the Frasswork Used in This Study

and Other Studies Analyzing Economic Impacts of the CRP
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Figure 2.

Figure Za

Figure 2b

Flow of Regional Econosic Ispacts of CRP
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Table 1. Travel Industry Generated Receipts in Virginia, 1985

Recreation and Tourisa Related Sector Share of Receipts

Food Services

Lodging Places

futoacbile Transportation

Public Transportation

Entertainsent/Recreation

Misc. Retail Stores

161

13

9%

81

Source: Virginia Statistical Abstract, 1987.

Table 2.

TYPE 11 Total Gross Dutput (T60) and Employsent Multipliers,

and Total Income Coefficient per $1 Change in Final Demand {FD)

Economic Activity

Total
160 Eaploysent Income
Nultiplier  Multiplier Coefticient
{$ of TGO {# of jobs {$ of income

per $1 FD) per $1,000,000 FD) per $i FD}

Crop Production
Maint. of Vegetative Cover
Household Expenditures

Recreational Expenditures

1,55 19.6 0.617
1.51 ' 16.2 0.589
1.46 20,4 0.733
1.69 3.4 0.751




Table 4, Break-even Analysis of CRP in Virginia: Farmer’'s Perspective

7able 3. Economic Iepacts of the CRP in Virginia: Baseline Analysis

Econosic Ispacts Calculated per 1,000 Acres in 1989 Prices

Program Final 160 Eaploysent Total
Component Jemand (FD) Incone
$ $ § of jobs $
{4 {2) {3) (4) {3
A. Reduced Crop Production -190,000 -294,500 -2.9 -117,230
B. Maint. of Vegetative Cover +3,000 +7,350 +0.1 +2,845
C. Household Expenditures +33,000 +80,300 +0.9 +41,413
SUB-TOTAL (A+B+C) -130,000 -206,650 -1.9 -72,970
D. Income Transfer +60,000
E. Compensated Fara Eaploysent Losses +1.35

TOTAL ECONOMIC IMPACTS
$60/acre CRP Payment (A+B+C+D+E)} -130,000 ~206,630 -0.3% -12,97¢0

Notes:
1. 760, Employsent and Total Income calculated by multiplying FD by respective sultipliers and coefficient {Table 2).
2. Compensated Fara Employaent Losses calculated as: [(13)x{0.8)/19.6]x{2.9), where 13 jobs out of 19.6 jobs
per $1,000,000 of Final Desand for crop production are on-fars, assuse B0Y% operator labor, aultiplied by 2.9 fros row (A},

Program Final Farser
Component Demand (FD) Incose
$ $
{1) {2) {3)
A. Reduced Crop Production ~190 -60.8
B. Maint. of Vegetative Cover +3 +1.5
D. Income Transfer (Baseline) +33 +33

Economic Ispacts per Acre Calculated in 1989 Prices

TOTAL ECONOMIC IMPACTS (baseline)
$60/acre CRP Paysent (A+B+D) -130 -4.3

BREAK-EVEN for FARMER INCONE

F. Incose Transfer {Break-even) +59.3 +39.3

TOTAL ECONOMIC IMPACTS (Break-geven) -123.7 0
$64.3/acre CRP Payment (A+B+F)

Notes:

1. Property Income for (R) and (B) calculated by aultiplying FD by their property income sultipliers, 0.32 and 0.30.
2. Income Transfer for property incose calculated as CRP payment minus $3/acre cost of saintaining vegetative cover.




Economic Parageter that is
Basis for
Break-even Analysis

(1)

Break-even Analysis of CRP in Virginia: Regional Perspective with Recreational Activity

Econosic Impacts per Acre Calculated in 1989 Prices

BENCHMARX VALUES
Based on $65/acre CRP Paysent

Eaploysent Break-even (8%)

Break-even Total Bross
Final tput {T50) Employment Total
Deaand (FD) Incone
$ H § of jobs $
(2} {3} (4) (3)
-125 '9.4 -0,2 -4.2
Total Gross Output Break-even (3) +118.0 +199.4
+9.6 +0.25
+9.6 +4.2

Total Incoae Break-even {333}

BREAK-EVEN ALBORITHMS:

{1) Total Sross Output (T60):
Break-even Value for =z
Change in Final Demand

for Recreational Expenditures

($3) Eaployment:
Break-even Value for =
Change in Final Demand

tor Recreational Expenditures

(33%) Total Income:
Break-even Value for =
Change in Final Demand

tor Recreational Expenditures

Bencheark Value of
160 from CRP

160 Multiplier for
Recreational Expenditures

Bencheark Value of
Esploysent from CRP

Eaployment Multiplier for
Recreational Expenditures

Bencheark Value of
Total Income from CRP

Total Income Coefficient for
Recreational Expenditures

760 and esploysent multipliers, and income coefficient from Table 2.

x 1,000 x 1,278 (CPI).
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