NBER WORKING PAPER SERIES

ENDOGENOUS PARTICIPATION IN AGRICULTURAL SUPPORT PROGRAMS
AND AD VALOREM EQUIVALENT MODELLING

John Whalley

Randall M. Wigle

Working Paper No. 2583

NATIONAL BUREAU OF ECONOMIC RESEARCH
1050 Massachusetts Avenue
Cambridge, MA 02138
May 1988

Earlier versions have been presented to an Agricultural Policy Modelling
conference at University of Western Ontario, May 1987 and an NBER Applied
General Equilibrium Conference at Stanford, March 1988. It has alsoc been
presented to seminars at Guelph; Western Ontario and Purdue. We are
grateful to conference and seminar participants for their comments, and to
Tom Hertel, Bob Thompson, Karl Meilke, and Tom Rutherford for stimulating
discussion. The research reported here is part of the NBER’s research
program in International Studies. Any opinions expressed are those of the
authors and not those of the National Bureau of Economic Research.



NBER Working Paper #2583
May 1988

Endogenocus Participation in Agricultural Support Programs and
Ad Valorem Equivalent Modelling

ABSTRACT

This paper argues that a price wedge treatment of
agriculitural supports can seriously misrepresent their welfare
and quantity effects. We make our point by focusing on pre-198%
US wheat programs, but features of programs in many other
countries lead to comparable problems with the ad valorem
approach. This line of argument raises questions over the
current approach in the multilateral trade negotiations of
negotiating on producer subsidy equivalents (PSEs), or some other

subsidy-like measure.

John Whalley Randall M. Wigle

Centre for the Study of Centre for the Study of
International Economic Relations International Economic Relations
Department of Economics Department of Economics
University of Western Ontario University of Western Ontarioc

London, Canada, N6A 5C2 London, Canada, N6A 5C2



I. Introduction

Numerical models of the effects of domestic agricultural support
programs usually treat them as subsidizing productidn, in effect introducing =
series of ad valorem digtortions or price "wsdges" between foreign and
domestic pricas.z The purpose of this paper is to argue that a price wedge
treatment of agricultural supports can seriously misrepresent their welfare
and quantity effects. We make our point by focusing on pre-1985 US wheat
programs3, but features of programs in many other countries lead to comparable
problems with the ad valorem approach.4 This line of argument raises
questions over the current approach in the multilateral trade negotiations of
negotiating on producer subsidy equivalents (PSEs), or some other subsidy-like
measure.

The essence of the argument in the US wheat case is that since commodity
programs are voluntary, producers who receive deficiency payments must also
comply with acreage limitations. Farms who are already participating in
support programs will increase output if price supports increase. But at the
same time, previously non-participating farms will be encouraged to enter the
program if price supports increase, and they will set aside land which was
previously in use. Thus, rather than simply subsidizing output, the program
as a whole may have production incentive or disincentive effects, depending on
the relative strength of the price effects for farms already participating,
and the land set-aside effects for new program participants.

It is, therefore, misleading to represent these programs as equivalent
to an ad valorem subsidy which unambiguously increases output, as is done in
price wedge mcdels. The welfare costs of support programs will be mismeasured

by an approach using an ad valorem treatment, since the resources idled as a



result of the szet-zzides are not explicitly modelled. What is needed to
capture the effects of programs on output and welfare is to explicitly model

the program participation deciszion of farms.

Generating unambliguous analytical results from models with set-azsides

and endogenous participation decisions iz something that the existing

ne simple gqualitative analytical results. ¥owhere, to our ¥nowledge, are the

We use a numerical genersl equilibrium model5 in which set-asides are
explicitly modelled, along with endogenous participation decisions of farms.
We use data for 1981 to which we calibrate the medel. Thiz allows us to
anzlyze the joinit impact of US price supports and set-zsides on US wheat
output, and caliculate the gocial cost of these programs.

Our numerical results show, in contrast to what is predicted by
conventional price wedge models, that removing price supports for wheat given
1981 program characteristics reduces rather than increases output, because of
the impact on participation decisions and associated set asides. Comparing
our welfare evaluations of the social cost of program supports to those
obtained using the same data in a traditional "price wedge" model, shows that

results are sharply different.



II. US Wheat Programs and Program Participation

Supports for producers of wheat (as well as corm, grain sorghum, oats,
barley, and rye) in the US are largely provided through Commodity Loans and
deficiency payments. These jointly have the effect of raising prices received
by farmers.

Under the Commodity Loan Program, the Commodity Credit Corporation
(CCC)6 makes non-recourse loans to farmers using commodities (wheat) as
security, stored either on the farm or in commercial warehouses. These loans
mature on demand, but on or before the loan's maturity date farmers have the
option of regaining possession of their crop by paying off the loan plus any
accrued interest, or forfeiting the farm or warehouse-stored commodities to
the CCC as full payment of the loan. This component of price supports
effectively operates through the setting of the loan rate.

Deficiency payments are based on the difference between the target price
and the higher of the national average market price and the loan rate. This
difference is multiplied by the established yield of each farmer's land to
determine his total deficiency payment. Prior to 1985 established yields were
typically re-calculated using a five-year moving average of preceding years
yields on a farm-by-farm basis. Under this system, subject to a lag, higher
yields imply higher deficiency payments. In effect, marginal output receives
the support (target) price. One of the major changes in the 1985 Farm Bill is
the attempt to "decouple" deficiency payments from
output by fixing established yields.

Acreage set asides coexist with these two methods of price support asra
condition for any farm receiving support. To receive deficiency payments on

their harvested acreage, or to gain access to non-recourse loans, farmers are



required to reduce their planted acreage by a specified percentsge of their
base acresage.

The zim of these sat-zszide requirement

thought Lo be genersted by the price suppo

deficiency payments, loans, and set-asides on
z 5

reducing planted acraage. To assess the net effect, it is neceszary to

analyze farm perticipation decisions.
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then farm i will chose not to participate in the set-aside program, and will

only participate if the inequality is reversed.



Farms differ in a range of characteristics, including the crop in which
farms have a comparative advantage, land quality, and the ease with which land
and other inputs can be substituted. Typically, for any given levels of
target and market prices and set-aside rates, it will pay some farms to
participate and others not.8

1f farms are ranked by th~ir relative profits from participating and
non-participating and are indexed by the subscript i, the distribution of
participant and non-participant farms is desribed by the relative profit

functions as represented by Figure 1. Changes in program parameters, such
w

as P and A, will shift these relative profit functions, changing the number
T

of participant farms. This emphasizes the importance of capturing endogeneity
of program participation in any modelling of the impacts of agricultural
supports.

The 1985 Farm Bill (which we do not analyze here) differs from the 1981
program in several ways. - The 1985 Farm Bill attempts to decouple production
decisions from target price by fixing established yields at historical
values. In this way, producers neither gain nor lose future deficiency
payments by changing current yields. Since the acreage base for wheat is
frozen new producers cannot gqualify for the program benefits. And while in
previous programs, land set-aside had to be left fallow or be assigned to some

other conservation use, some of the set-aside acreage can now be planted to

other crops.g
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UB, we use 3 numerical genersl equilibrium model of global tra

The United States wheat zector is assumed %fo ba made up of 2 number of
participating and non-participating farms in the model. As an analytical
convenience, we assume that farms differ onl ¥ in the elasticity of
substitution between land and non-land inputs in production. We thus sbstract
from differences in land guality across farms, location {znd thus
transportation costs in shipping crops}, and differences in comparative
advantage across crop types between farms.

The preduction technology for each farm type, i, is assumed tc be

constant returns, and to take the CES form,

- i '1*[ i
g =B |&L + (1l -8 z (2)
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where gi is the output of farm type i, L, and Z, are land and non-land inputs,
i i

é is a share parameter, B 2 units term taken to be identical across

i
iz the elasticity of substitution between inputs.

all farms, and o =
i 1+R,
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wheat-producing land (L) and other inputs (Z) are assumed to be the sole
inputs in the production of wheat.

Since acreage available to each farm, Li' isvfixed, producers face a
two-level optimization problem. They must first compare their profit under
participation in the commodity program (including any set-aside provisions),
to their profit outside the program. Given their participation decision, they
then optimize on non-land inputs and outputs.

The profit functions from participation and non-participation are given

by (3) and (4):

P w - - Z -
a =P y(1-x)L-P Z + T, (3)
i T i i i i

- WS- z "
v =P y L -P Z (4)
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where:

N
w. is the profit of farm i, assuming it does not non-participate in
i
support programs

P
w. is the profit of farm i, assuming it does participate in support
i
programs

Pw is the free (world) market price for wheat

w
PT is the US target price for wheat

¥y., ¥, are the optimal yields under non-participation and participation
i i

decisions, respectively
L is the total acreage available for farm i
i

P% is the price of other inputs

Z , Z are the total amounts of other inputs used under non-participant
i i
and participant decisions respectively
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* is the proportional set-aside requirement
and T, is the lump sum “paid diversion™ received by farm i (equal to the

rental velue of 2 pre-specified proporticn of land set aside when

ving with zebt zside requirements).
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Given the program parameters P and », and knowing the market price
of wheat Pw, and the input price PZ,Tit is possible %o solve for the



optimal yields and input demands under participation and non-participation.
This allows for a comparison of the two profit functions (3) and (4), and a
determination of the participation decision.:. This, in turn, allows input
demands and outputs to be calculated.

Whether farms choose to participate in any configuration of program
supports and set asides depen’s on the level of program supports, the way
marginal cost functions change as land is idled to comply with set asides, and
the lump sum costs that set aside requirements cause. We assume that the
elasticity of substitution between inputs across farms is uniformly
distributed over a pre-specified interval. Farms with higher elasticities of
substitution have higher average yields, and, given that land is a fixed
factor for each farm, these farms have more shallowly sloped marginal cost
functions. The parameter values we use in the model along with the data to
which the model is calibrated, imply that low elasticity (high yield) farms

participate in program support, while high elasticity farms do not.

The Remainder of the Model

As indicated above, this treatment of the US wheat sector has been
introduced into a multi-country general equilibrium structure of the global
grain market, used by Trela et al.. (1987) to analyze the effects of global
policy interventions in grains. This model uses the same ad valorem
equivalent approach which we criticize here, and our modification of the
earlier treatment of the US is aimed at highlighting the pitfalls of ad
valorem modelling that we discuss above. Also,. proceeding in this way allows
comparisons between the approach used here, and a more conventional "price
wedge"” approach to be made for comparable data.

Thirteen countries or blocs10 of countries are identified in this

earlier model, with wheat and other goods as the only produced commodities.

Demands in each region are based on utility maximizing behaviour with a single



national consumer assumed who receives all the income originating in the
country. This consumer faces domestic consumer pricez in making

consumption decisions, but the country as a whoie satisfies trade

W, . u P 3 . .

P uk?Kk-ng‘#Xk k=i,...,13 47
o

where 7 is the world price of wheat denominstsz¢ in terms of other goods

(whose price is unity), Ck is consumption of wheat in country k, gk iz
. < P
production of wheat in country &, and ¥ and X are country X's congumption
¥ %

and production of other goods.
Production in 21l regions (all regions other than the US in the present
model) is specified fhrough 2 constant elasticity of transformation (CET)

function between whest and other goods where 5k is the share parameter

1
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in the CET function, and is the elasticity along the transformation surface.
Distortions in the wheat sector in these countries are modelled in ad valorem
equivalent form, typically as ad valorem subsidies which produce a difference
between producer and consumer prices within the country.

In the present modified model, a CET function is used in the US to
. N » s 2 N p
degcribe the economy's production possibilities for other goods (XUS) and

non-land inputs into wheat production (2US).
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where & is the share parameter the CET function, and ¢ =
Us

is the elasticity along the transportation surface, as in equation (2). The
separate treatment of price supports and set asides as modelled above also
enters the model.

Equilibrium Solution cf the Model

The equilibrium structure of this extended model involves three prices;
those for wheat, other goods, and non-land inputs into wheat production in the
Us. There are three associated market excess demand functions. The first two
prices affect behaviour in all regions captured in the model, inciuding the
US, the third price only affects behaviour in the US component of the model.

In regions other than the US, the relative price of wheat in terms of
other goods, along with the ad valorem domestic subsidies or taxes allows
production and consumption of these two goods to be calculated using the first
order conditions for utility and profit maximizing behaviour. Xnowing
producer prices in the country (given by world prices gross of any distortions
at producer level), z tangency to the production frontier can be found. The
country will then trade along a world price line, such that a tangency of an
indifference curve and a domestic price line is fgund on the world price line
through the production point. Solving for production and consumption
behaviour in this way implies the net trades for each region in wheat and
other goods.

In the case of the US, information on the prices of non-land inputs into
wheat and other goods allows outputs of these two goods in the US to be
determined from the first order conditions from profit maximization subject to

the CET production frontier. The prices of wheat and non-land inputs also
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Dste on Production, Conzumption, ond Trede in Whest, and Domestic
Prices Used in Calibrating the Hods|
(7981 data in value terms)
Consumption, Production and Trede Datal. (Al! values are In
$ billions.)

&
ion . Production Consumption Ei;c‘:r‘e‘s
JUSTK 155 s 6.9
Cansds 3.4 0.6 2.8
Argentinz i.3 9.7 0.6
Brazil 0.4 0.4 5.0
Tther America 0.7 3.6 -2.9
China 9.7 1.7 -2.0
Japarn D .G 0.9
Other Asia 12.6 13.4 ~0.8
EEC 6.7 8.3 2.4
Other Europe & Oosenia 4.4 8.4 4.7
Austreiis 2.4 0.4 1.8
4.5.5.R. 14.7 5.9 2.2
Africs i.5 2.9 -1.4
dorid 72.7 77.%

i
Production deta is from FAD Production Yearbook 1985. (i979-8§
averages}; Trade dets Iz from FAQ World Trade Yearbook 194

198 Dumestic Price Deta (in US$ per meiric ton)

Producer Congummr
! {
Prices Pricas
5.4, 164.02
Cansde i82.2
3
Arganting 2%.9
Brazil 3i%.0
Gther Amsrice 220.4
4
Ching i64.0
Japsn 979.0
Gther Asia 235.5
5
£EC i68.5
[
Other Europs & Ocmanie 164.0
Austratisa 1%2.¢
$.5.5.8. 123.0
Africe 227.8

t
Uniess otherwise notwd, the source for this price dete is Lattimore (1982).

[

Producers price for non progrem participants.
From Cirioc (1986).

B

Ho dats {set to ™worid™ pricej.

L]

EC intervention price. Sources Agriculturel Situstion In the Conmunity (19815
and Yeerbook of Agricultura!l Statistics (1981}, both published by Eurostst.

6
Data used for Hew Zesiend.
7
Producers® price date usad.

8
Aversge ot data for Kenya, Egypt, Morocco, South Africa, and Higeris.
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allow for solution of program participation decisions for all the farm types
in the model, using equations (3) - (8). This allows both the use of non-land
inputs, and the returns to land for al; farm types to be calculated. Knowing
the value of production of other goods and non-land inputs, and the return to
land for all farm types, allows aggregate income and hence US demands for
other goods and wheat, to be determined.

Aggregating across the US and all the other countries or regions in the
model yields the market demands for wheat and other goods. Summing production
across all countries yields total supply, and hence excess demand for wheat
and other goods. The third excess demand is given by the difference between
the demand for non-land inputs into wheat summed across all farm types, and
output of ZUs from the tangency to the CET production frontier in the US.

The model thus generates a system of three excess demands involving
three prices. Equilibrium occurs in the model when a zero is found for all
three excess demands. The model is solved using a modified Newton method; for
which the experience has been that convergence is rapid.

Iv. Data, Model Calibration, and Elasticities

We use the model for counterfactual equilibrium analysis, by calibrating
the model to a 1981 microconsistent equilibrium data set, and then computing
counterfactual equilibria for a variety of policy changes. The global
component of the model has been calibrated to the 1981 data set using the
inverse function method outlined in Mansur and Whalley (1984).  This involves
solving for values of share and scale parameters in the CES and CET functions
so as to produce data on quantities demanded and produced as solutions to

optimising behaviour at 1981 equilibrium prices.



Prior to implementing these procedures, walues of substitution
elssticities in the CES and CBT functions need to be specified. we usze
estimates reported by Valdes and Zeitz {1985} for supply and demand elssticity
estimates for whest by country, and values of the slasticities of substisuiion
are chosen to reproduce these.

The main feztures
procedure zre displaved
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paid Lo non-participantz, rather than target prices.

To use the inverse function calibration method to determine parameters

for the wheat production functions for the US compsonent of the model
ve necessary to know acresge, input use, yieids, an

1t

o
>

on between inputs for farms of all ifypes
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of this form avzilable.

We therefore iteratively search across combinations of the wheat

production function parameters, 4, B, znd the mesn value of Ri until ths
following three conditions are meb:
(1) The US production of wheat from farm optimising behaviocur equals

the value of production in the microconsistent data set.

(iiy Hon-land inputs used in the production of wheat as 3 result of
optimising behaviocur equal the value of inputs appearing in the
microconsistent data set.

(iii} The endogenously determined participation rate equals the observed

1981 rate of 42 percent.
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We thus determine values of these parameters such that optimising
behaviour by farmers iz consistent with the obzerved data.
We then assume that the substiitution elasticities across farms, Ri are

spread over an interwval, with s stepsize somewhat at 0.065. This distribution

of Ri leeds to. = mean supply elasticity of whest of .78, in line with
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consensus estimates used elsewhers. Thig ¢.0

4

in subsequent

parameters across farms allow an endogenous participation rate Lo be

determined which matches the 1981 observed value of 42 pers

Table Z reporis both some of the cther data we use in implementing these
procedures, along with the substitution elasticities by farm class and implied
own: price elasticities of wheat supply by farm type. The dats on program

characteristics are presented largely. to provide an indication of the

e

differences beitween market prices, locan rates and targe: pricez and in a
footnote we indicate how these have changed in recent vesrs. The set-aside
rate, k, used in the model is the 1981 value of 15 percent.

An issue of some controversy in the agricultural economics iiteratur@iz
has been the degree of "slippage” in commodity programs, and it is woerth
indicating how this was handled in the data and the model. Slippaze indicates
therextent to which a 1 percent zcresge reduction in the program due, szy, to
participation in set asides, leads to a smeller than 1 percent reduction in
both planting and yields. Slippage reflects the response of farmers to a
number of substitution margins in response to set aside requirements. These
include more intensive use of remaining land, setting aside the least

productive of the land they have available for cultivation, and planting all

land and then subsequently plowing under the least productive
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Table 2

Data on the U.8. Wheat Sector Used in Calibrating the Model

1. Wheat Programme Acreage

2. Value of non-land inputs

into wheat production

3. 1981 participation rate

4, Farm Types

&N O

Elasticity of
Substitution
Ri

0.31
0.38
0.44
0.50
0.57

3
B. 1981 Program Support Levels

(Prices are $US per bushel.)

W N M

Glaser (1986) p. 85.
Estimate based on U.S.D.A.
Coyle et. al., p. 16.

1
90.6 Million Acres

2
$6.84 Billion

42%

Own Price Elasticities
of Wheat Supply by
Farm Type

Q.45
0.60
0.78
1.02
1.32

Target price
Market price
Loan rate

Paid diversion

Set-aside requirement

3.20

5%

15%

information for Illinois.

Comparable data for 1986 are $4.38 for the target price, $3.30
for the market price, and $2.40 for the loan rate, showing the
large increase in programme supports occurring through the 1980s.
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once the realized yields on the various parcels of lanéd is known. The
"slippage” from farme altéring their input use in response to land being idled
as a result of sef asides is captured in the model, but these other effects
are not. To the extent that increased cultivation of non-idled land is the
largest source of slippage, making no special modifications to the medel to

take account of these other factors seems to us a reasonable way to

proceed.
v. Comparing Ad Valorem and Full Program Modelling of US Wheat Market
Intervention

In this section, we report results from the model on the effects which
would follow from elimination of both US price supporis and set-aside
requirements for wheat using 1981 data. We contrast the results from our
model when programs are represented in "full form™, that is incorporating ths
endogencusly determined participsiion decision ss set out in the preceding
section, with those produced by a comparable modsl in which their effects zre
modelled in ad valorem equivalent form. The differences between both
production and welfare effects of eliminsting program supports and set asides
are large, emphasizing the point we make in the introduction to our paper,
that ad valorem equivalent modelling of the effects of these programs can be
highly misleading. We also explore the sensitivity of medel resuliz to
elasticity values and other parameters.

Because of the sharp escalation of program supports in recent years, we
have chosen to dramatize our model results by using the estimates of ad
valorem equivalent for wheat support programs represented as the producer
subsidy equivalent (PSE), reported in recent USDA publication {1987) rather

than the actual levels of program supports for 1981 in our microconsistent
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equilibrium data set. The PSE for wheat is defined by the USDA as "the
revenue required to compensate producers if existing government programs were
eliminated”, which the USDA estimates for wheat %o be in the range of 0.25 to
0.49 (ibid. p. 29). This PSE estimate thus suggests that the value of US
programs to producers is between one-quarter and one-half of the gross
domestic value of production. This includes deficiency payments, paid
diversion and the commodity loans program.

We have used the minimum of this USDA range in modelling the effects of
US intervention in the wheat market, first treating these commodity programs
as equivalent to an ad valorem producer subsidy. When modelled in this way,
these programs have an unambiguously positive effect on production, even
though our earlier discussion suggests the net effect of commodity programs is
ambiguous. This is because of the offsetting effects of set-aside
requirements, and production incentives associated with program benefits.

With the programs modelled explicitly, as in earlier sections, the
results could hardly he more different. This is shown in Table 3. When
modelled as ad valorem subsidies, eliminating the programs causes US output to
fall and the world price to rise. wWhen the policies are axplicitly modelled
to capture changing participation decisions and acreage set asides, the
opposite result occurs. Our estimated PSE is low, and increasing it to the
middle of the range suggested by the USDAs calculations would only serve teo
increase the disparity in results between the two approaches.

Under explicit program modelling, output rises when programs are
abolished because the increase in production from the extra acreage planted'
more than offsets the fall in production due to the decrease in prices

received by producers originally in the program. In the ad valorem subsidy
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Table 3

Effects on Production and Welfare from Elimination of U.5.

Price Supports and Set Asides for Wheat

When U.5. Intervention is Modelled As:

(23
Full Commodity Program
with Price Supporis and

(1}
Producer Subsidy
Eguivalent
% Wheat Production
in U.5. -1G.3
% World Price +9.1%
%  Rental Value of
Land Used for Wheat
Production H/A
% Change in U.S5. Welfare 6.5%

as 2 % of the Valuse of
Wheat Production

% Change in Production in Other Countries:

Canadsa
Argentina
Brazil

Other America
China

Japan

Other Asia
EEC

Other Burope & Oceanis
Australia
USSR

Africa

.

.
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World

Szt Agides
+1.3%

-1.11
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* WYelfare is measured as the Hicksian EV in millions of $US
(1980) and calculated as a proportion of the original value of

production at world prices.
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case, the output of the US wheat sector must fall when the subsidy is
eliminated so long as the world price does not rise by more than the subsidy.

Other implications follow from the results. When support programs are
explicitly modelled, budget expenditures of over one quarter billion have s
remarkably small impact on land rents. This is because the idled resources
impiied by acreage set-asides act as lump sum taxes on program participants.
Budget expenditures of $264 million are initially associated with annual land
rents of $4,281 million. Elimination of program supports reduces Program
costs to zero, but only reduces annualized returns to land by $75 million, or
less than 2 percent.

&4lso, the effects of program elimination are 4ifferent zcross farms.
Farms that were previously participating experience a loss of program
benefits, plus a decrease in world price. Farms who were not initially
participating only experience the effects of the lower world price. Land
values thus fall by 3.3 percent for the most-likely-to-participate class of
farms, but by only 1.1 percent for the least-likely-to-participate.

Furthermore, the elimination of set-asides and paid diversion generates
a sizeable welfare gain for the US, and the world as a whole. The world
welfare gain ($245 million) corresponds almost precisely to the value of the
land originally idled under the set-aside program ($253 million). Results in
Table 3 suggest that while adverse terms of trade effects from abolition of US
programs do occur, they are not large enough to offset the welfare gains
associated with eliminating the waste of domestic resources.

In all numerical modelling, the implied effects of policy changes depend
on both the structure of and the underlying parameter values used in the

model. In the present case, we can be reasonably sure that the qualitative
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ffects on output and welfare from removing program supports when modelled as
ad valorem subsidy form will not be sensitive to model specification.
However, the gqualitative effects when programs are explicitly modelled do
depend on the parameter specification, since the cutput response will depend
on both the elasticities of substitution betwsen land and other inputs, and
the elasticity of transformation between agricultural inputs and
non-agricultural goods.

Some sensitivity anaivses of the resulis reported in Table 3 zre
presented in Table 4. Results under ad valorem equivalent treatment are not
thet sensitive to model respecification. 411 of the signs of changes in
response to program elimination are preserved. Perhaps somewhat surprisingly,
when programs are explicitly meodelled results are alsc not qualitatively
changed by using these alternative re-specifications of the model.

This seems to give more support to the hypothesis that, at
least in the pre-1985 period, the set-aside features of commodity
programs in the US more than offset production incentives
associsted with increases in target prices.

vI. Summary and Conclusions

This paper stresses the pitfalls involved in modelling domestic
agricultural support programs in ad valorem equivalent form, 1llustrating how
in the use of US commodity programs for wheat, payments to producers who
participate in programs are linked to non-merginal reductions in total acreage
pianted. High support prices which might appear to subsidize production can
thus also increase participation in support programs cutting acreage planted,

and potentially reducing output. Ad valorem modelling will miss these effects.
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Tadble ¢

Sensitivity of Results on the £ffects of US Progarme Supports for What to Model Pacamsters
Sensitivity of Results to Model Specification when US Interventisn Modelled in Ad Valorem Equivalent Form

4
Central “High" Supplyl “Low™ Supplyl “High" duuﬂd1 "Low" demang=

Case Flasticities Elastjcitias Elagticitiag
% 5 U.S.
roduction ~16.3 -17.8 -5.0 -11.7 -5.2
T 4 Wocld
Production -0.8 -0.9 -0.8 -1.2 ~0.5
% & World
Price +9.1 +10.5 +7.0 +6.9 +10.8

% & U.S. Welfare
Relative tc Wheat
Production 6.5 7.7

w
=3

5.4 7.3

B “"High" and “Low" mean that the specified slasticities of substitution in production
and demand are (respectively) doubled, and halved in all countries.

Sensitivity of Results to Elasticity Specification when US Programme Supports zre Explicitly
Hodelled

Elasticity of
Supply Elasticities Demand Elasticities Elagticity of Transformation Substitution in

in all regions in all regions betwean non-land inputs & farm production
Lentral other than the US other goods in the US in tha US
1 1 1 1 1 1 1 1
Lagze High Low High Low High Low High Low
% & U.S.
Production 1.3 1.4 1.2 1.5 1.2 1.0 1.6 1.2 1.4
% 4 World
Production c.1 0.1 0.1 0.2 0.1 0.1 2.1 0.1 a.1
% 4 World
rice -1.1 ~0.8 -1.2 -2.8 ~1.3 -0.% -1l.4 -1.0 -1.2
% 4 U.S. Welfare
Relative to Wheat
Production 1.4 1.6 1.2 1.6 1.2 1.6 1.2 1.5 1.3
% & Rental Value
¢f Land ~1.¢6 ~1.2 1.8 -1.2 -1.9 1.5 ~1.7 -i.1 : ~2.1

“ High" and “Low" elasticity configurationg involve 2ll specified elagticities deing set equal to twice and ocne-haif
{respectively) of the central case estimate used in all countries. In the cage of the US elasticity of transformatian,
there is no corresponding eslasticity in other regione in the model. Since the distribution of farmg is specified by
the mean slarticity of substitution between land and other inputg, and the associated range, these configurations can
be summarized in terme of the implied supply elasticities for wheat.

Wheet Supply Elasticities

Mean Minimum Maximm
Low 0.47 0.22 0.85
Central Cage 0.78 0.45 1.32

High 1.14 0.70 1.87



23

A numerical general equilibrium model built and calibrated to 1981 data
suggests that, when fully modelled, US commodity program can have a positive
effect on producer incomes, and a2 negative effect on total production, which
is opposite to the effects which would be portrayed by ad valorem equivalent
models. The model azlso serves to highlight the {perhaps obvisous) wastefulness
of commodity programs which involve unemployment of productive rescurces

tion for income support. This is reflectad

{acreage ss=t-asides) as z
in the relatively small reduction in land rents brought about by abolition of
commodity programs in the model simulations.

Similar features occur is commodity programs in other countries, auch as

"

ice support program, znd so the use of ad valorem equivalent

measures of the effects of agricultural programs obviously needs to be more
widely questioned. This same point also carries over into the current
international trade negotiations in the Uruguay Round where much of the
technical work is focused on the construction of ad valorem-like measures

(producer subsidy equivalents, or PSEs) as negotlable instruments.
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ENDNOTES

(%)

See, for example, Chisholm and Tyers (1985), Valdes and Zeitz (1980), and
Frohberg et al. (1987).

We concentrate on pre-1985 programs, because of changes in support
programs in the 1985 Farm Bill. These weakened but, as we discuss below,
by no means removed the features we stress here.

These include the 'acreage gquotas' used by the Canadian Wheat Board to
iimit grain deliveries to wheat pools. One can argue that the major
constraint on grain production is the transpertation system, and these
quotas merely ration access to shipment facilities. Price supports to
dairy farmers in the EEC have, since 1984, been accompanied by quotas.
Again ad valorem equivalent modelling of the price support component
alone will be misleading. Also, rice producers in Japan must comply with
acresge diversion requirements in order to qualify for high support
prices paid by the government (see Yasuo (1987) and Naraomi and Takamitsu
(1987). Another complex situation is the differentisal exchange rate
facing farm exporters in Argentina (see the description in Cirie

{1987}).

See the exposition of applied general equilibrium modelling techniques in
Shoven and Whalley (1988).

This is a government-owned and operated corporation established in 1933
to stabilize and support farm incomes and prices.

Farmers also receive diversion payments to cover part of the foregone
earnings on idled land. These apply to required diversions and to
voluntary (extra) acreage diverted to approved conservation uses. The
sum of deficiency and diversion payments is capped at $50,000 per farm
under the wheat and feed grain programs combined, although this is rarely
a binding constraint for wheat producers since until recently there were

no restrictions on subdividing acreage covered by the programs.
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13.

14.
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In periods when price supports {and loan rates} have been high, such as
in the late 1970s, a sharp growth in stockpiles of wheat and fzed grains
nhas occurred.  Further policies beyond acreage reductions have then been
used for stockpile management. One such programme wag the
Payment-In-Kind (PIK} programme introduced in 1983.  Under this
programme, farmers who agreed to reduce their acreage by betwsen 10 and

0 percent more than the amount required to be eligible for loans,

[N

purchases, and payments were compensated by the government. in-kind, i.e.
by payment of commeditles out of its own commodity reserves.

4lso, the mcre that yields vary across the land on any individusl farm,
the more attractive is the program, since the lowest yield land can be
diverted from production.

Subject to limitations that aim to avoid gluts.

The assumption that only Ri {or equivalently si} variesz by farm class
also generates a distribution of yields across farms.

To simplify the czlculations we make with the model, we calculate
solutions to farm optimization problems for five elasticity values, and
interpolate over a range of elasticities of substitution between land and
other inputs.

United States, China, Australia, Canada, Japan, USSR, Argentina, Other
Asia, Africa, Brazil, EEC, Other America, Other Europe & Oceanis.

Valdes and Zeitz estimate is 0.80.

See Garst and Miller (1985} for example.
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