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A COMPUTABLE GENERAL EQUILIBRIUM ANALY SIS OF
MEXICO’SAGRICULTURAL POLICY REFORMS

by Rebecca Lee Harris?
ABSTRACT

Since the late 1980s, Mexico has liberdized its agricultura sector, moving from a system of
price supports, producer subsidies and consumer subsidiesto aless digtorting schemein which
market forces play a greeter role. Coinciding with these agrarian and food policy reforms, the
government has implemented the PROCAMPO system of direct payments to farmers.

Thereisageneral consensus that a direct payment program has the potentia to be more
efficient than a system of subsidies and supports. At the same time, there is widespread
agreement that other policies need to be put in place to assure protection of the economicaly
vulnerable segments of the population. Within this context, this paper uses a computable generd
equilibrium (CGE) modd to andyze the regiona, household and economy-wide effects of
switching from the old system of price supports and subsdies to the new system of
PROCAMPO payments. A CGE model of Mexico is congtructed with four rura regions and
one urban region and a high disaggregation of the agricultural and food sectors. It dso includes
15 households, defined according to region and income leve to permit arich analyss of
digribution effects.

Theinitid experiment congsts of removing the PROCAMPO payments from the base year
(1996) and adding back the subsidy and support scheme as it existed in 1993, the year before
PROCAMPO began. Then two policies are tested under an exchange rate depreciation to see
how each policy regime reacts to adverse shocks.

The smulations demondrate that in a atic Stuation, lump sum payments are preferred to the
system of subsidies and price supports. In the event of a negative externa shock, the
smulations suggest that the old system performs better in terms of output and rura incomes.
However, urban households are worse off, and their Size in tota population may make thisan
unattractive policy.

#The author is grateful to Sherman Robinson and Sam Morley for vauable comments.
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Introduction

Since the late 1980s, Mexico has liberdized its agriculturd sector, moving from asystem
of price supports, producer subsidies and consumer subsidiesto aless distorting schemein
which market forces play agreater role.! Prior to the debt crisis of 1982, the economy was
characterized by import substitution and trade protection and an active role of the State in the
overadl economy. The agricultural sector was a0 subject to heavy date intervention, with the
objective of providing inexpensve and abundant food to the urban sector. A state-owned
marketing agency, CONASUPO, was created in 1965 to purchase staple foods at artificialy
high producer prices and sdll the final goods (ie. tortillas and bread) to consumers at artificidly
low consumer prices, with the government paying for the difference. In addition, poor urban
families could receive free corn tortillas, while free milk was available to poor rurd families.
Farmers benefited not only from the CONASUPO price supports, but also from input and
marketing subsidies aswell as from import controls.

The 1982 debt criss marked the turning point in Mexico's economic history, forcing the
government to re-think its traditiona role in the economy.? After afailed first attempt at
gructurd adjusment in the mid-1980s, the government initiated the more comprehensive
Economic Solidarity Pact in December 1987. The Pact included fiscal and monetary discipline,
an incomes policy viaa price and wage control agreement, public sector reform, and trade
liberdization. The (unilatera) commitment to freer trade led to lower tariffsin al goods and the
remova of import permit requirements for amost al agriculturd commodities by 1989. At the
same time, a new domestic agrarian reform program was announced, with the god of reducing
date intervention and increasing the role of agriculturd markets. Since then, the Sate-owned
agricultural agencies have greatly diminished in Sze and scope, including the phase-out of
CONASUPO, and government involvement in price determination has been virtudly diminated.
Other changesin agricultura policy included a mgor land reform of the gido land tenure
system,® enacted in 1991, and the Alliance for Agriculture (Alianza para el Campo) program
of 1995, which offerstechnica support to farmers.

A primary reform — and the focus of this paper — was the shift from distorting price
supports to direct payments to farmers. This 15 year program, known as PROCAMPO, was
introduced in 1994 to gradudly diminate the price support policies for grains and oilseeds. To

This section draws from OECD (1995) and various Attache Reports from the Foreign
Agricultural Service of the U.S. Department of Agriculture.

?For athorough background on the economic reforms following Mexico's peso crisis of 1982,
See Lustig (1998).

3See de Janvry, Gordillo and Sadoulet (1997) for a complete description and analysis of the
gjido reform.



assg farmers with this price adjustment, they now receilve PROCAMPO payments based on
historical acreage of nine basic crops;* since the payments are not based on current output
levels, they are less distorting than the price supports. Although larger farmers will receive the
greatest levels of support by definition, subs stence farmers who could not benefit from the price
supports under the old system — because they did not market their production — are also able
to access the payments. In fact, for the 1995 crop year, 88 percent of PROCAMPO recipients
were farmers who owned less than five hectares of land, and they collected about haf of the
total payments. Subsistence farmers (cultivating less than two hectares and producing low-yidd
maize and beans) comprised 65 percent of digible recipients and collected about a quarter of
total payments”

Thereis an extensve body of research on Mexican agriculturd reforms, particularly in the
context of the North American Free Trade Agreement (NAFTA).° Whilethereisagenerd
consensus that adirect payment program has the potentid to be more efficient than a system of
subsidies and supports, there is dso widespread agreement that other policies need to be put in
place to assure protection of the economicaly vulnerable segments of the population. Indeed,
as Lustig (1998) observes, aprimary reason why rura poverty increased after the 1994 peso
devauation (which in theory could help agricultura producers through increased exports), was
that there were no socid safety netsin place. Sadoulet, de Janvry and Davis (1999) recognize
the potentid multiplier effect of PROCAMPO payments, but show that this potentid cannot be
redlized until liquidity congtraints (such as weak property rights, poor accessto rurd credit) are
resolved and technical assistance is provided to modernize agriculture.”

Although much of this literature comes on the heels of the 1994 cris's, very little has been
written about the extent to which the old system hel ped insulate rura

*These crops are: maize, whest, beans, rice, sorghum, soyabeans, safflower, cotton and barley.

®t should be noted, as pointed out in Sadoulet, de Janvry and Davis (1999), that PROCAMPO
IS not a pure compensatory program, since all producers get paid at the same per hectare rate,
regardless of their losses. Nor isit apure welfare program, since PROCAMPO is not targeted
specificaly to poor farmers. Nonetheless, it provides a Sgnificant source of income to farmers,

especidly poorer ones.
®For areview of early studies on agriculture and NAFTA, see Joding (1992).

"Thisissue was raised before NAFTA’simplementation aswell. Levy and van Wijnbergen
(1992) suggest that the resources freed from price reform be used to enhance rura productivity
through investmentsin land and irrigetion systems.  de Janvry, Sadoulet and Gordillo (1995)
note smilar concerns prior to NAFTA’simplementation, with a particular focus on the gjido
sector.



households from externa shocks vis a vis the new system.® The paper will andyze the effects
of switching from the system of price supports to the PROCAMPO payments in Mexico to
examine two issues. (@) is the new system indeed more efficient than the old? and, (b) isthe new
system as effective as the old in protecting the rurd poor from externa shocks? These
questions will be addressed in a computable genera equilibrium (CGE) modd, in order to
andyze the regiond, household and economy wide effects of the changein Mexico's agriculturd

policy regime,

A CGE modd of Mexico is constructed with four rurd regions and one urban region and
a high disaggregation of the agriculturd and food sectors. It dso includes 15 households,
defined according to region and income level. The moded includes the PROCAMPO payments
in the base year, whichis1996. Theinitid experiment conssts of removing the PROCAMPO
payments and adding back in the subsidy scheme asit existed in 1993, the year before
PROCAMPO began. It is expected that the distortionary policies of 1993 will lower welfare
under “norma” circumstances. However, this judgment may change if the economy is
subjected to an externd shock. Hence this study aso tests the two policies under an exchange
rate depreciation to see how each policy regime reacts. The CGE mode permits an analys's of
the two programs in terms of income distribution, welfare effects, rural versus urban impacts,
and macroeconomic changes.

The next section describes the underlying data framework of the model, which comes
from asocia accounting matrix (SAM) of Mexico. The third section describes the CGE modd,
with aparticular focus on the distinguishing characterigtics of the modd. The agricultura policy
amulations and their resuts are presented in section four. The find section makes some
concluding remarks about the policy implications of the smulations.

II. Data base and SAM Description

The CGE modd used in this andysis relies on asocid accounting matrix (SAM) of
Mexico, based on 1996 data.’ The SAM accounts for al income and expenditure transactions

80ne exception is Burfisher, Robinson, and Thierfelder (2000), who view direct payments as an
ingrument for reducing risk, as well as a cushion againg externa shocks.

*The data used in constructing the SAM include: “ Sistema de Cuentas Nacionales de México,”
INEGI, 1998, for national accounts data and other macro data; Informe Anual, Banco de
México, 1996 for macro data; SAGAR, 1996 for data on crop yields and land utilization;
Encuesta Naciona de Ingresosy Gastos de Hogares, INEGI, 1994, for household income and
expenditure data; GTAP database for import and export data. The input-output coefficients
come from a 1985 input-output table. For a complete description of the SAM used in this
model, see Harris (Forthcoming).



of al sectors and indtitutions in the national economy, and thus serves as the underlying data
framework for the CGE modd.™® The data were first collected as a national SAM, which was
then divided into 5 regions. The mode is able to capture differences among the regionsin terms
of production and consumption patterns, in a“top-down” gpproach: rather than having
complete regiona SAMs, the mode regiondly disaggregates production and factor markets as
well as households.

The mode includes four rurd regions, North, Centra, Southwest and Southeast, which
produce only primary agricultural products™ Thereis one*nationa” urban region, which
comprises dl of the urban areas of Mexico, regardless of geographical location. The urban area
produces processed agricultural goods and other goods and services. Table 1 showswhich
dates arein each rura region. Generdly, the North region produces more high-vaued
agriculture, in particular fruits and vegetables, much of which is exported. Agriculture
production relies on more irrigated land use, and households are wedlthier. The Southeast
region is poorest, more of the land used is non+irrigated, and there is less commercid farming.
The Central and Southwest regions are a mixture of the first two, with arange of subsstence
and commercia farming and agricultura technology. These two areas dso produce the largest
amounts of basc grains and beans.

The SAM (and CGE modd) permits the regiondization of agriculture. Each rurd region
produces 6 agriculturd activities: maize, whest, other grains, beans, fruits and vegetables, and
other crops. The modd dlows for multiple production activities to produce one nationa
commodity. For example, dl four rura regions produce the maize activity, which is supplied to
adngle nationd maize commodity market. Thusthere are 24 agriculturd activities but 6
agricultura commodities. A given sector’s production is differentiated among the regions
according to output levels and technology (in terms of factor and input usage). The
livestock/forestry/fishery sector is not regionalized, due to data limitations. The urban region
produces 15 goods, including processed agriculturd goods, for atota of 39 activitiesand 21
commodities. Table 2 lists the sectors used in the model.

There are 4 types of non-agriculturd labor: professond, white-collar, blue-collar, and
unskilled/informad (referred to in this paper as unskilled), and four agricultural labor categories,
differentiated by region. The agricultura activities only employ agricultura Iabor and norn-
agriculturd activities do not use any agricultura labor. Each rurd region uses two types of land,
irrigated and nortirrigated, for atotal of 8 land types. There is one capitd category, used by al
sectors. The model may be thought of as medium-term in nature, snce labor and land are

OFor adetailed discussion of SAMS, see Pyatt and Round (1985).

UThe definition of "rurd" used in thismodd is somewhat different from the sandard. Herethe
urban-rura cutoff is st a 15,000 individuas.



mobile across sectors, but capita is not.

Each region has 3 classes of households, defined as poor, medium or rich.> The
delinegtion among categories comes from nationa data such that the poor are those in the
lowest 40% income bracket of the entire country, regardless of location, the medium earn the
next 40% of income and the rich households earn the top 20% of income. In thisway,
digributiona impacts of different scenarios can be observed among income groups aswell as
among theregions. The rurd regions get |abor income from al labor types, didtributed
according to nationa survey data. Poor rura households recelve 45% of the agriculturd returns
to dry land in their region, while medium rurd households receive 55% of dry land income. All
of theirrigated land payments go to the rich households. The land returns (to dry land) for the
livestock/forestry/fishery sector are split among the medium and rich rural households. Rurd
households aso receive capitd income indirectly through enterprises. Thisincomeis calculated
asthe resdua between income and expenditure. Urban households do not receive any income
from agricultura labor; the other |abor categories distribute payments to the households
according to shares given in the nationd survey. Urban households do not receive any land
income, and, liketheir rurd counterparts, receive capital payments via the enterprise account.

Household consumption patterns aso come from the survey data. Rura households
have home consumption of the agricultural goods produced in their respective regions, dl other
goods are bought on the nationd market. All households save according to parameters
estimated from household survey data

The government and the enterprise account already aluded to are the other domestic
inditutionsin the SAM. The government, which is nationd, collects seven types of taxes: a
vaue-added tax, a producer tax, an export tax, a salestax, an import tariff, apayroll tax and an
incometax. It recaivestrandersfrom the rest of the world and provides transfers to households
and enterprises. The rest of the world account provides transfers to households, buys Mexico's
exports, and sdlsitsimports.

With the data for the SAM coming from so many disparate sources, it is not surprisng
that itsinitid congtruction was neither balanced nor corsistent. The SAM was therefore
ba anced using maximum entropy techniques to incorporate prior knowledge in a condgstent
13
way.

“Note that a household is defined as afamily unit, therefore permitting a household to earn
labor income from severd labor categories.

3For discussion on this technique, see Robinson et al (2000).



[11. Description of the CGE Modéel

The computable generd equilibrium modd used in this sudy follows the sectoral and
socioeconomic structure of the SAM described above. The CGE modd is neo-classicd in
Spirit, with agents responding to price changes. The modd is Wdrasian, determining only
relative prices. Product prices, factor prices and the equilibrium exchange rate are defined
relative to the consumer price index, which serves as the price numeraire. The country is
“amdl” in the sense that it takes world prices as given. Following agenerd description of the
standard features of the model, this section gives amore detailed explanation of some sdient
characterigtics of the modd: namely, labor migration behavior and the agricultura policy
component. A complete listing of the model equations is presented in Table 3.

The production technology is a nested function of constant eadticity of subgtitution
(CES) and Leontief functions. At thetop level, domestic output is alinear combination of vaue
added and intermediate inputs. Vaue added is a CES function of the primary factors of
production (the land types, labor types and capital mentioned above) and intermediate input
demand is determined according to fixed input-output coefficients. The commodity output isa
composite of different activities, which are imperfectly subgtitutable: thus this framework adlows
multiple activities to produce one commodity, as discussed in the SAM description. Producers
decide to supply their output to either the export or domestic market according to a constant
eadicity of transdformation (CET) function, which permits some degree of independence from
internationa prices. The composite consumption good is a CES function of imported and
domesticaly produced commodities. This aggregation, known as the Armington function,
permitsimperfect substitutability, and therefore, two-way trade, between imported and
domestically produced goods.

Households receive income from factor payments (land, labor and capita payments) net
of factor taxes, government transfers, and transfers from the rest of the world. They consume
goods according to alinear expenditure function (LES), purchasing goods from the market as
well as from home production (in rurd areasonly). They dso pay taxes on their monetary
income and save a share of thelr total income. Enterprises serve as the conduit between the
capita factor account and the other ingtitutions (households, government and rest of the world).

They receive capita income minus capital payments to the rest of the world, aswell as
government transfers. Enterprises transfer that payment, net of depreciation and taxes, to
households. Government income isthe sum of al taxes: direct taxes on households and
enterprises, vaue-added taxes, producer taxes, import tariffs, export taxes, socia security taxes
and sdlestaxes. The government consumes commodities according to fixed shares (given in the
SAM) and a'so spends money on transfers to domestic indtitutions, and the three agricultura
policies: the input subsidy, the price subsidy, and the PROCAMPO payment. Red government
expenditure, red investment and foreign savings are dl held fixed. Land and labor are mobile,
while capitd is sectordly fixed, to give the modd a medium-term time horizon.



A. Labor Migration

The mode is structured to alow labor migration between the rura regions and the urban
region (in ether direction), with athreshold effect of wage differences. Agriculturd laborers
from the four regions can migrate to the urban unskilled labor market and vice versa. Typicaly
in CGE models alaborer's decision to migrate is based on the wage differentia between what
heis currently earning and what he would potentialy earn if he moved. In thismodd, there are
bounds on the earnings differentid, ingde of which the laborer will not move. This specification
captures the fact that there may be athreshold effect on migration: it islikdly thet, within arange,
changes in wages will not induce alaborer to move until the wage differentid reaches some
threshold.** Migration can occur in both directions if the wage differential between agricultural
labor (in agiven region) and the urban unskilled labor increases beyond a certain point,
agriculturd laborers will migrate out of their rurd region. If the wage differentia shrinks below a
lower bound, unskilled laborers will migrate to the rura region. This modd captures net flows
of migration between any two regions and implicitly includes cross-region migration (for
example, a migrant might move from his regiona agricultura |abor market to the urban labor
market and from there to a different regiond agricultura labor market).

Asseen in Table 3, the equations for [abor migration are set up as a mixed-
complementarity problem, in which the wage differentials are written as inequdities and linked to
the migration variables in complementarity dackness conditions. Equation (40) defines the initial
average wage of afactor asthe total payment to the factor across sectors divided by the total
supply of the factor. Equation (41) describes the relationship between the wages of two
different labor categories: theinitial average wage in one labor category™, AVWF 4, is equa to
awage differential, WGDFL, 4 1a0p, PIUS & bounded variable, DWG, 4 1a0p, Multiplied by theinitia
average wage in the other labor category. In these smulations, the comparison is between the

“While this analysis does not explicitly take into account expected wages, asin a Harris-
Todaro framework, or any other factors of the migration decision, such as preferences, urban
crowding, distance from family, etc., these may be implicitly captured by the threshold effect. It
should aso be noted that this study assumes that potentia migrants only look at returnsto the
margin, and so the PROCAMPO payments will not affect the decison to migrate. In redlity, the
effect isambiguous. If potentia migrants view the payment as a guaranteed source of income,
then they might be more likely to leave the farm for an urban sector (or U.S.) job. On the other
hand, if agricultural workers regard the payment as a support to their agricultural wages, then
they may be more likdly to stay on the farm. See Burfisher, Robinson and Thierfelder (1994)
for different treetments of the relationship between transfers and migration.

BIn this study, agricultura |abor is defined by region, thus “labor category” refers to the set of
labor types including four separate agricultural labor types, one from each rura region.



agricultural wage of a given region and the urban unskilled wage. In the base, DWG, 4 janp
equas zero by assumption and thereis no migration. If, as aresult of asmulation, the wage
differentiad changes, then DWGa,,a0p Will @S0 change in the opposite direction to keep the
equation balanced. For example, suppose initidly the average agricultura wage is 1.0 and the
average unskilled labor wageis 2.5. Thusthe wage differentid ratio is0.4. Now, if thereisan
increase in unskilled wages to 3.0, theratio fals to 0.33. DWGxp,anp Will now egqud -0.17 in
order to maintain the equdlity of the initid average wages.

Equations (42) and (43) further elaborate on the bounds for DWG, a0 Hereitis set
to be between -0.01 and +0.01, which, in this setting, can be thought of as a one percent
change (positive or negetive) in the wage differentia ratio. The complementary dackness
conditions for these equations are aso presented, showing that as long as DWG, 4 1a0p remains
within its bounds, migration will be zero. If DWG 4,0 hits either of the bounds, then there will
be migration. |f DWG,a,0p reaches -0.01, there will be positive migration out of the rural area

If the wage differentid increases, DWG,a,a0p COMpensates by becoming negative. If it reaches
the bound, the wage differentid has grown enough to induce migrants to leave the rura region.
Smilarly, if DWG ap,a0p reaches +0.01, this sgnifies that the wage differentia has reached a
threshold that induces urban migrants to move to the rurd region.

Equation (44) adds up dl of the migrants that could enter or leave alabor market.
Equation (45) adds (or subtracts) that figure from the total labor supply of the category, to get
the new labor supply after migration. Equation (46) ensures that the net sum of migration among
categoriesis zero. If thereis apositive migration from the rurd areato the urban ares, there is
“negative’” migration from the urban areato the rurd area. Of course, in thisandyds, there are
four rura areas, so the sum of the rurd migration should equd the negative sum of urban
migration.

B. Agricultural Policy

In this study, two specific agriculturd policies are modeled: price supports for producers
of four agricultura commodities (Maize, Wheat, Beans, and Other Grains) and input subsdies
ondl agriculturd activities. Consumer subsdies are implicitly included as an input subsidy:
producers of processed goods - Wheat Flour, Maize Flour, and Dairy Manufacturing -
receive a subsidy, which lowersthe price to consumers. The input subsidy isused asan
indrument which lowers the cost of production and isincluded in the value-added price
equation (equation 7). The price support is modeled using the MCP specification to dlow for
inequalities and a complementary dackness varidble: if the price of the targeted commodity fals
below the given floor, then the government pays a subsidy to support the price. A third policy
must be included in order to make the price floor comport with government gods, namely, an
import quota must be instated for goods subject to the price floor. Otherwise, imports will
further depressthe price of these goods. This policy isdso modeled as amixed-
complementarity problem, since the import quotawill only "kick in" if thereisan increasein

8



pressure to import (relative to the base).

The equations for these policies are described in Table 3. In equation (47), the price
target, PXTARGaq, IS defined over the set of targeted commodities, ctarg. PXgag, Whichis
the output price for both domestically sold and exported goods, must be greater than or equa
to the target price. Aslong as PXqaq exceeds the floor price, the linked variable, PXSUBayg,
representing the government subsidy rate, is zero. If thereis downward pressure on PXgag
such that it equals the lower bound, PXTARGa, then the government pays the subsidy to
support the price, and PXSUBuaq becomes positive.  Note that PXSUB g isdso included in
the definition of PX; (equation (4)), lowering the output price, and PXSUB g must be
accounted for in the equation on government expenditures (equation (34)), in which the
government pays the subsdy for each unit QX which is marketed.

Theimport rationing scheme is described by equation (48). Defined over dl rationed
commodities, cmprem, in this modd, it restricts imports as follows. Imports, QMerngen CaNNOE
exceed the targeted amount, QMBA Runprem, Which is set &t the base level. 1f QManpen €quals
the bound, the import premium, TM 2amprem, becomes positive. TM 2gmprem IS @S0 added into
equation (1), describing the price of imports. In addition, an equation must be included in the
model to collect the import premium, seen in equation (49). The premium income, YPREM, is
equd to the premium, timesthe level of imports, times the price of imports. Y PREM mugt then
be included the equation for inditutions incomes (equetion (24)).

V. Smulations

The base year of the CGE modd is1996. In thisyear, PROCAMPO paymentswerein
effect for digible rura households and most of the dismantling of the agriculturd price supports
and subsidies had been accomplished. The smulations presented here compare the 1996 status
quo with the system of agriculturd protection from 1993, the year before PROCAMPO started.

In the runs which include the policies from 1993, the PROCAMPO payment is removed, and
the equations for the agriculturd policies described in the previous section are implemented. In
particular, a price floor is effective for Maize, Wheat, Beans and Other Grains, and these
goods are adso subject to an import quota. In addition, al raw agriculturd activities (Maize,
Wheat, Beans, Other Grains, Fruits and Vegetables, and Other Crops — for each region
— and Livestock) and three processed agricultural activities (Dairy, Wheat Manufacturing
and Maize Manufacturing) receive input subsidies™® The amounts of the protection are given

®|nput subsidies refer to two types of distorting subsidies according to the OECD (1995): (1)
"Reduction of input cogts," including capital grants, interest concessions, and reductions on the
cogs of irrigation, feed, breeding improvement, seeds and machinery. Thisis gpplied to al
crops, livestock and dairy. (2) Dairy, Wheat Manufacturing and Corn Manufacturing aso
receive subsidies on the purchase price of raw intermediate goods, which as mentioned earlier,
represent the consumer subsidies.



in Table 4. These numbers were ca culated based on the relative amounts compared to 1996,
gnce not dl of the policies were fully dismantled in thet year.

The first smulation starts from the base-run of the 1996 mode, in which the
PROCAMPO payments are in place and most of the agricultural subsidies and supports have
been reduced subgtantidly. Then the system of subsidies and supports asthey existed in 1993
is added to the modd, while removing the PROCAMPO payments, to get a genera idea of how
the economy was prior to liberdization. This gsmulation is done firg without dlowing for
migration, to get a clearer understanding of the mechanics of the systems, and then it is
performed with internal migration. The next section evauates the two programs under an
exchange rate devauation, to see the different ways that the economy reacts. For ease of
presentation, the system of price supports and subsidies will be referred to as the 1993
system.”

The smulations performed by the CGE modd result in counterfactud equilibriawhich
can be compared to the base run equilibrium. In thisanadyss, the equivdent variaion (EV)
measure is used to see how each household' s welfare changes in the different scenarios. This
study will dso pay atention to changes in red income for each household, which do not
necessarily move in tandem with EV. For example, if an exogenous changeraisesa
household’ sincome but aso induces inefficient consumption, EV will be negative. Income
changes are adso useful to trace the second-round effects of an exogenous change.
Complementing the effects on income and EV are the effects on wages and the factor markets.

Indl of the experiments, real government expenditure, red investment and foreign
savingsare dl held fixed. Thusdl changes in asorption come from changes in consumption.
The government budget is kept neutra, so that the government surplus or deficit does not need
to be added into the welfare analysis.’

A. PROCAMPO vs. the 1993 System

Theremovd of digtorting subsidies and price floors is expected to have an expansonary
effect on the economy as awhole: switching to the PROCAMPO system should lead to amore
efficient alocation of resources by consumers and producers. Within the agriculturd regions,
production should move away from the protected products and toward the other crops. The
move to amore efficient compogtion of agriculturd production should cause agricultural wages
to fal, leading to rurd-urban migration. All in dl, welfare should fdl for rurd dwellers, who get
lower incomes and pay more for food products, and it is expected to rise for urbanites, whose
income sources increase and who spend relatively smaller portions of their budget on food

anyway.

Otherwise, a program may look welfare enhancing to a household without considering the
ramifications of increased an government deficit.
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1. No Migration

The firg asmulation set compares the PROCAMPO scenario with the system of price
supports and subsidies. The 1993 system is more costly than the PROCAMPO program
(raising the government deficit from 12 billion pesosto over 62 hillion), so the differenceis
made up by raisng the income tax rate proportionately for al households. The income tax may
be thought of aslump-sum (ie., non-digorting) in nature, Snce there is no explicit modding of
leisureinthemodd. Intheinitid run, the experiment does not dlow for migration, in order to
more eadly sort out the effects of the policy changes, and then migration is put in as well.

The PROCAMPO policy has adightly expansonary effect on the macroeconomic
indicators compared to the 1993 system, with real GDP and absorption rising by over 1
percent. Thisleadsto an appreciation of the exchangerate. Due to the closure rules, red
government spending, redl investment and foreign savings stay fixed.

Because this Smulation has many components changing Smultaneoudly, it is useful to
ingpect the effects of each instrument independently before proceeding with the full anadyss of
the sectoral changes. Firdt, the effect of removing the input subsidy on domestic supplier prices
(PD,) isambiguous if it isimposed on more than one product. If the subsdy isonly removed
from the raw agricultura activities (ie, Maize, Wheat, etc.), then the resulting outcomeis
graightforward: the higher cost of production leads to a higher producer price, which trandates
into a higher commodity price. Thisaso harms the processed good associated with the
protected raw good (ie., Maize Manufacturing and Wheat Manufacturing). However, if the
subsidy is aso removed from processed food activities, asisthe case in this study, then the
processed good demands less of the raw product as an intermediate good. The net result is that
the raw good experiences an decrease in its price, even though it has been harmed from the
removd of theinput subsidy. The processed goods (Maize Manufacturing, Wheat
Manufacturing and Dairy) do experience price rises due to the remova of their input
subgsdies.

In the 1993 amulation, the price floor is specificaly imposed on the average output
price (PX.) of Maize, Wheat, Beans, and Other Grains.*® When the price floor is removed
for the PROCAMPO experiment, it lowers PX; on these goods as well as on dl other
agricultural goods. The reshuffling of output which results from removing the price floor leads to
amore efficient redlocation of agricultura factors (ie., agriculturd labor and land) which lowers
the prices of those factors. Thusdl raw goods which use agricultura factors face lower factor
costs, which leads to the activity price decreases. In the absence of other policies, the good
which is harmed from the price floor remova decreasesiits production as a result, which may

8Recdll that this policy is accompanied by import rationing for the affected commodities.
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drive up the domestic producer price (PD.). Sincethistrandatesinto a higher composite
commodity price (PQ.), the processed activities which use that good as an intermediate input
will face higher cogts and thus a higher activity price (PA).

When these two policies— the input and producer subsidies and the price floor— are
jointly removed from the above mentioned products, dl raw agricultura products experience
decreasesin their output price. However, only Maize and Wheat decrease in production.
Thelr rates of protection in the 1993 system are higher than those of the other raw goods (and
their demands as intermediate products are greater) so when the protectionary instruments are
removed, resources flow away from these two crops toward the other crops. The reaction of
the composite commodity price, depends on the interaction of supply and demand.”® Inthe
case of Maize, the price rises because of a shortage, but the other crops prices decrease. Of
the processed goods, Manufactured Wheat and Manufactured Corn decrease in outpt,
because less of the raw good is available to them and their subsidies disappear. Their output
prices and composite commodity prices increase, astheir input subsidies are removed. All other
processed goods increase in output because of the increase in production of their respective
intermediate goods.

In terms of regiona impact, the switch to the PROCAMPO policy lowers output in the
Maize and Wheat sectors everywhere, since these are the products with the greatest producer
price decreases. In thisfull employment modd, these decreases imply that some regions will get
aboogt in their production of other goods, including other sectors whose protection has been
removed. For example, in the Southwest and Southeast, Bean production rises, and Other
Grains production increases everywhere. The crops which did not receive protection from the
price floor, namely, Fruits and Vegetables and Other Crops, dso experienceincreasesin
output. In the urban regions, Wheat Manufacturing and Maize Manufacturing suffer from
the decreases in the raw outputs, but other processed goods sectors ultimately raise production
due to the increasesin their raw inputs. Overdl, this redllocation of production, combined with
the postive effects of an appreciation of the exchange rate on non-tradables, causes urban
production to improve.

On net, total agriculturd production rises because of the more efficient redllocation of
resources. The reshuffling of production causes downward pressure on dl agricultura factor
prices. Agriculturd labor wagesfal in dl regions, from 20% in the Centrd region to 27% in the
Southeast over the base. Dry land returns decrease everywhere, from 30% in the Southeast to
47% in the Southwest, reflecting the dry land intengity of the formerly protected crops. Irrigated
land decreasesin vaue in dl but the Southeast region, the one region in which Wheat (whichis
irrigated land intengive) actudly increasesin output. The genera expansion of urban production
causes al urban labor categories to experience dight increases in wages. Professonad and white

*The composite commodity price, PQ,, will aso be affected by the import price — depending
on the Armington eadticities. However, the directiond changes till follow those of PD..
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collar wages benefit the mogt, with raises above one and a half percent each.

Graphs 1 and 2 show the income changes and equivaent variation measures for
households following the policy change. All rurd households get lower incomes when the 1993
system is removed and the PROCAMPO poalicy isimplemented. They suffer from the
decreased land and |abor returns, with the rich North households losing the greatest amount
nationally, of more than 22% over the base. The other rurd dwellers dso lose, though those
who rely more on urban factor income (for example, the rich in the Southeast) see dmost no
changein income. Inthe urban area, where dl labor returnsincrease, al households gain
dightly, from a0.2% increase in income for the poor and up to 1.1% increase for therich. In
welfare terms, most rura households see adecline. Therurd rich in the North see the biggest
decrease in equivaent variation (EV) as a percentage of their income, dmost 2%. However,
the rurd rich of the Southeast experience an increase in EV, suggesting that athough their
incomes are fdling, they are better off from an efficiency point of view. Thisisnot surprising
given that in the base they consume very little of the protected goods. All urbanites have a
positive EV. Overdl, the sum of EV across households is positive, reflecting the move from a
digtorting to ardaively non-distorting system.

2. Migration

When the PROCAMPO system is smulated and migration is alowed, the economy
expands by even more. The policy lowers agriculturd labor wagesin dl four regions, thus
gtimulating migration to the urban unskilled labor sector. 820 thousand laborers migrate to the
urban sector, with dmost 420 thousand leaving agriculture in the Southeast and 250 thousand
from the Southwest. The increase of amost 14% of the unskilled labor force (and about 3.5%
of thetota urban labor force) due to migration causes a greater expansion of urban output. Red
GDP and absorption each rise by over 2 ¥/%%.

The consequences at the micro level are positive in most respects, compared to the
gtuation of no migration. The influx of agriculturd laborersinto urban activities cushions the fdl
in the agricultura wage that occurs in the Situation of no migration, but the change is il
negetive: agricultural wages fall over the base case by nearly 11%.% All land typesin dl regions
experience a grester decrease in their returns compared to the no-migration scenario. Thisis
because there are now fewer workers per land area. In the urban area, the unskilled labor wage
decreases because there is now a bigger supply of workers following the in-migration. Whereas
the unskilled labor return rose without migration, it now fals by about 10%. All other labor
types experience dightly greater increases than when there was no migration. Thisis because
with more unskilled labor, al productive sectors see an increase in output, which then increases

“Note that by construction, when migration isin place, wages are constrained to
change by the same amount for al recaiving factors (ie., in Equations 41-43, DWG;a, a0 has the
same bounds — in percentage terms— for dl factors).
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their demand for the other labor types.

When migration is alowed, results at the household leve vary. Rich urban households
experience even greater improvementsin income. Even though they are hurt from the decreased
unskilled labor wage, the gainsin the other |abor categories are enough to compensate them for
the loss. On the other hand, urban poor, who receive one-fifth of ther factor income from
unskilled labor, are worse off compared to the no-migration Stuation. In the rurd aress, the
results are mixed. All households in the Southeast, where out-migration is highest, now receive
higher incomes compared to the 1993 system. The rich households benefit in particular because
of their heavy reliance on professond, white collar and blue collar wages. Householdsin the
Centrd region lose even more when there is migration, because of a grester reliance on
unskilled labor income. Other rural households who have decreased incomes under
PROCAMPO are lill better off compared to the no-migration scenario because the decrease in
agriculturd wages is dampened.

The effect of dlowing migration on EV per household does not necessarily pardld the
income changes, as seen in Graphs 3 and 4. It is noteworthy thet for the poor and medium
households in the Southeast, the EV is negative even though their income changes are positive,
reflecting their preference for the protected consumption goods. Similarly, dl urban households
have positive EV's, even those with negative income changes. All households have an improved
(if not positive) EV as a percentage of income compared to the no-migration scenario,
suggesting that the policy-induced migration complements the remova of distortions even more.

B. Devaluation

In this section, a 20% devauation isimposed on the mode. The effects of the
devauation are compared under the 1993 system and the PROCAMPO program. In both
scenarios, migration is alowed between the urban unskilled laborers and the agricultura
laborers. Since the devaluation leads to an increase in agricultura exports, the agriculturd |abor
wage will rise (relative to the unskilled wage) enough to induce unskilled workers to migrate to
the rural aress.

A devduation causes an increase in exports and a decrease in imports. Thus while
production rises, absorption fdls, as do the other macroeconomic indicators. Within agriculture,
thereis a shift from production of basic grains to export crops, such as Fruits and Vegetables
and Other Crops.
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1. Devaluation under 1993 System?

Under the 1993 scenario, adevaluation leads to a greater increase in output than under
the PROCAMPO system. Asaresult, the other macroeconomic indicators, while till declining,
do not fal as much. Agricultura output increases by more (3.3% under the 1993 system,
compared to about 1% under the PROCAMPO system) because of the protections, while
urban output increases more (1.4% compared to 1%) because fewer workers migrate to
agriculture,

Within agriculture, not dl price supports are il in effect when there is a deva uation.
Since prices of exports rise with the deva uation, the output price of most goods rises above the
price floor. However, in the case of Maize and Beans, the floor priceis ill abovethe
equilibrium output price, and so the price subsidy remainsin effect. Nevertheless, the price
floor does not necessarily increase output of the good for which it is binding when thereisa
devauation for the following reason: When there is a devauation, for a nonprotected good,
the output price rises by more than input costs, and so output increases. In the case of abinding
price floor, however, the output price Stays the same, while input costs do rise. This causes
output to actually decrease, as occurs in the Mai ze sector, while Beans increases by less than
1%. Wheat and Other Crops aso decrease production because their price increases — garting
from the high price floor — are not as drametic as those of the export crops. Asaresullt,
resources are freed for the high export crops, and indeed, Fruits and Vegetables and Other
Crops experience increases in production of 7% and 36%, respectively.

Highly exportable urban industries a so increase their production following the
devauation. Processed Fruits and Vegetables and Other Food enjoy increases directly from
the deva uation, which makes them more competitive aoroad. Light Manufacturing and
Consumer Durables a so take advantage of the devauation, with production increases of 17%
and 15%, respectively. Not surprisingly, the non-tradable sectors, particularly the service
industries and Commer ce, Communications and Trade, contract as resources flow out of
these sectors into the tradable sectors.

The devauation causes workers to migrate from urban unskilled jobs to agricultura
labor, snce the wage differential between them narrows. The influx of workers actudly causes
agriculturd wages to fdl. Even without migration, they would only increase dightly, because of
the shift in production toward more irrigated-land intensive crops (such as Fruits and

!Note that the 1993 scenario starts from a different base than the 1996 scenario. In order to
perform the devaluation under the 1993 scenario, firg the 1996 base run is solved with a fixed
exchange rate and no migration. From here, the mode is solved with the 1993 policy in place.
Thissolution is considered the base for the devauation smulaions. Thus comparisons between
the two policy regimes in this section are made by looking at percentage changes from their
respective bases.
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Vegetables) at the expense of [abor intensve ones. Instead most of the gains from increased
agriculturd production go to land returns, both because of theirrigated-land intensity of export
crops and the fact that there are now more laborers per hectare of land. In the urban areas, the
benefits resulting from the dightly increased output are destined to capitd returns, while the
labor intensity of the non-tradable goods hurts dl 1abor factors, especidly professona and
white collar workers.

Except for the Centrd rurd rich (who derive 40% of their income from irrigated land) all
househol ds experience a decline in income following the devauation. All types of labor returns
fdl, and the increases in land and capita returns are not enough to compensate any of the
households.

2. Devaluation under PROCAMPO

With the PROCAMPO policy in place, the macroeconomy is hurt more from the
deva uation than under the 1993 system. Absorption falls more (9.4% compared to 8.5%)
since exports do not respond as much asin the 1993 system and consumption declinesby a
greater percentage. Output increases in both the rural and urban areas, because export demand
increases, but by less than in the 1993 system.

Inthe rurd aress, there is ardative shift in production from basic grain production
(Maize, Wheat, and Other Grains) toward the exportable crops, particularly Fruits and
Vegetables and Other Crops. However, in the PROCAMPO scenaio, in which Maize and
Bean production can respond to market forces, these two crops have dramatic price increases,
and o they increase their production (by lessthan 1% for Maize, but by 19% for Beans). Asa
result, fewer resources are free to move to the high export crops, so that they do not increase
by as much asthey do in the 1993 scenario. The net result isan increasein totd rurd
production of about 1%, which is less than the increase in the 1993 system. Asin the 1993
system, other urban industries which are highly exportable experience increases in production.
Light Manufacturing (increasing 17%) and Consumer Items (15%) stand out in particular.
Again, the non-tradable sectors experience decreases in production following the deva uation.

Compared to the 1993 system, the PROCAMPO program is worse for the non-
migrating urban factors but better for dl other factorsin dl locations. Because agricultura
production does not experience the same dramatic shift toward irrigated-land intensve
production as in the old palicy, returnsto agricultura labor rise. This causes an even larger
increase in migration to the rura areas, which raises the returnsto dl land types, and by a bigger
percentage than under the 1993 system. Asaresult of the out-migration from the urban aress
and ensuing scarcity of unskilled laborers, unskilled wagesrise -- indeed, these wages would fall
in the absence of migration. Asin the 1993 system, the other |abor categories experience wage
decreases, while capitd returnsrise.
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Graph 7 shows that most households are worse off following the devauation. The Rich
householdsin the North and Central areas are the exceptions, gaining from the increased land
returns. The other rurd households il [ose income because, dthough they receive higher
returns to agricultural labor and land, they rely more heavily on urban-based factors for their
income. Compared to the 1993 system, however, many of the rurad households lose less
income, particularly those who rely heavily on unskilled wages. The urban households dso
experience income losses from the evaluation, but the decrease is lower for the poor and
medium households under PROCAMPO. Urban rich, who do not benefit as much from
unskilled wages, experience adightly larger decline in their incomes under PROCAMPO.

These changesin factor income do not tell the whole story, since the effects of
consumption possibilities are not taken into account. A comparison of the ratios of EV to base
income by household associated with the two policy regimes (Graphs 6 and 8) shows that in
fact, the urban households see very little change in welfare, while most rural households actudly
fare better under the 1993 system. Thisis due to the protectionist policies which help cushion
the drop in income for rurd consumers.

V1. Conclusons

This paper uses a CGE modd to compare the 1993 system of agricultural supports to
the less distorting 1996 system. In the absence of exogenous shocks, the newer system is
better for the economy. All macroeconomic indicators increase, and even the agricultura sector
experiencesincreases in output. Because of the strong linkages between rura production and
urban production, the urban sector dso benefits from the policy. Although the 1993 system
should protect the rura households, because they are so dependent on urban sector wages for
income, some are ultimately better off when the new policy isimplemented.

When the economy is subjected to a negative externa shock, the prognosisis not so
clear. The exchange rate shock smulated in this sudy negates the inefficiencies of the 1993
system, by funneling resources from the protected crops toward the export crops. Although the
macroeconomy is generdly better off with the 1993 system following the shock, urban
households may be worse off. Given their Szein the overdl population, reverting to the
protectionist 1993 system would be politicaly and socidly infeesible.

Neverthdess, asthe 1994 currency crisis in Mexico showed, some government
intervention is needed to provide a safety net for the most economicaly vulnerable groups,
particularly in the countrysde. With thet in mind, the Mexican government announced a new
anti-poverty program, PROGRESA (Program of Hedlth, Education and Nutrition) in 1997. The
program is essentially a conditiona cash-transfer program whereby households receive money if
they enrall thar children in school and ensure adequate atendance and/or if family members
adhere to a pre-determined schedule of vidtsto hedlth centers. Not only isthiskind of program
less digtorting for the economy as awhole, and to the rura population in particular, it dso hasa
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built-in *“ human capita” component which may help bresk the cycle of poverty.

The smulations highlight severd features of the modd. Firg, it is obvious that a nationa
shock can have different implications for different regions of the economy. The exchange rate
deval uation impacts the entire economy, but those who can take advantage of increased export
capability, such astherurd Central households, are not as adversdly affected. The model dso
underscores the wide diversity of income sources of rura households. While thismay help
cushion their incomes during times of agricultura downturns, the heavy reliance on off-farm
income implies that they have a vested interest in the performance of the urban economy.

Findly, any judgment on the digtributive effects of the either program must include the
cavedt that the disaggregation of the SAM is not enough, and may be hiding what is happening
at the lowest end of the income spectrum. It may be that the very poorest agricultura
households rely much more on rurd labor and less on urban factor income. This would suggest
that they would benefit from policies that protect the crops on which they depend the most for
their income (as wdl as consumption). Such a system would have to ensure that those without
high participation in the market economy would be able to take advantage of its assistance.
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Table 1. Regionsin CGE Model

1. North 3. Southwest
-BgaCdiforniaNorte -Nayarit
-BgaCdifornia Sur -Jdisco
-Sonora -Cdima
-Sindoa -Michoacan
- Chihuahua -Estado de Mexico
-Coahuila -Digtrito Federa
-Nuevo Leon -Guerero

-Morelos

2. Centrd
-Durango 4. Southeast
-Zacatecas -Veracruz
-Aguascdientes -Oaxaca
-San Luis Potos -Chigpas
-Guanguato -Tabasco
-Queretaro -Campeche
-Hiddgo -Y ucatan
-Tlaxcda -Quintana Roo
-Puebla
-Tamaulipas
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Table 2. National Sectorsin Model

Maize

Wheat

Beans

Other Grains (Sorghum, Barley)

Fruits and Vegetables

Other Crops (Tobacco, Hemp, Cotton, Cocoa, Sugar, Coffee, Soy, Safflower, Sesame and

Others)

7. Livestock/Forestry/Fisheries (Bovines, Goats, Sheep, Bees, Poultry and Others, Forestry and
Fisheries)

8. Dairy

9. Prepared Fruits and Vegetables

10. Wheat Manufacturing

11. Corn Manufacturing

12. Sugar Manufacturing

13. Other Processed Foods (Coffee Manufacturing, Processed Meats, Oils and Fats, Feeds, Alcohol,
Beverages and Others)

14. Light Manufacturing (Lumber, Wood, Peper, Print, and Cigar Manufacturing, Soft Fiber Textiles,
Hard Fiber Textiles, Other Textiles, Leather, Appardl)

15. Intermediates (Chemicas, Synthetics, Rubber, Glass, Cement,Fertilizers, Other Chemicds, Qll
Refining, Oil and Gasoline, Petrochemicas, Cod, Iron, Non-Ferrous Metd, Sand/Gravel,
Minerds)

16. Consumer Items (Pharmeceuticas, Soaps, Plagtic, Metal Furnishings, Household Appliances,
Electronic Equipment, Automobiles and Parts)

17. Capital Goods (Metal Products, Metal Manufacturing, Non-Electronic Machines, Electronic
Machines, Other Electric Goods, Transportation Materids, Minerd Manufacturing, Iron
Manufacturing, Non-Ferrous Meta Manufacturing, Others)

18. Professiond Services (Professiona Services, Education, Medicd, Finance/Red Estate, Public
Adminigtration and Defense, Electricity, Gas and Water)

19. Other Services (Other Services, Restaurants

20. Congtruction

21. Commerce, Trade and Transportation

oSk wphE
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Table 3. Equations of CGE Model
(A liging of the sets, variables and parameters follows this table)

PRICE BLOCK

(1) PM, = PWM on X 1+tm, +TM 2, ) XEXR

(2) PE, = PWE (1-te, ) EXR

(3) PQ_x1-tq, )>QQ_ = PDD »QD_+ PM_ QM _

(4) PX, QX .= ( PDS,, *QD, + PE>QE .,) {1- PXSUB,)

(5)PDD, = PDS,

(6) PA, = § 0., XPXAC,

(7) PVA, = PA (1- ta, ) +insub, - § ica, ¥Q,

(8)CPI= § cwis, ¥Q,

(9 DPI = § dwts, DS,

cd

SUPPLY AND TRADE BLOCK

1
r

[

OO\,

é
(10QA,=a’&d df >QF; [
ef

L

___ é Jurd .
(1)WF, SWFDIST, , = PVA,X1-tva, )8 % di, QF 1oy i QF [+?
éf ]

(12)QINT = diica,, XQA,
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Table 3, continued

(13) QXACa,c = qa,c ><QAa - é QAH a,h)

(14 QX =a’ >a( = QXACIE)

(15) PXAC ¢ = PX >a'°‘°>(adapc >Q><AC;L,°C)" Dd® QXACE

(16)QX = al {dLsQET + (1-d, QD] =

(17) QX cen&cd = QDcen&cd

éx o & - dt GU e
(18)QE,_ = QDC&&::)ESCQ o
ceﬂ

1
(19) QQcm& cd =a (?m& cd >[de§<Cd Cm;n%gd (1 dcm& cd ))QDCmf?(n%sid] rgm&Cd

(20) Qannorcdn = QD cnnorcdn

1

%DDD cmé& cd 0 & dcm&cd d‘ipﬁgm&w
g U
PM e cd ﬂ el dcm&cd a0

(21) QM cmé& cd QDcm& cd

INSTITUTION BLOCK

(22)YF, = a WF, >WFDISTf 2 QF ¢,

(23)YIF 4= shif id,f >[YFf “trrows ><EXR] >(1' tff)

(24)YI aYlFld f + a TRII idjidp +tr|d gov+ trldrOW EXR+ a Shprern:mprem XYPREM

cmprem

cmprem

(25)TTINS,, = DTAXADJ tins,, {1+ DTINS 501,
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Table 3, continued.

(26) TR, = shii,, ., X1-SADJ xmps, ) X1-TTINS, )™M,

@7)TRII, ,, = shii,, f (1-SADJ xmps, ) {1-TTINS, ) %HM, +YHA ]

(28)YD, = (1-SADJ »mps, ) xg(l- & shii,,,) {1- TTINS,) xYHM, + YHAhB
e ins u

(29) PQc >QH ch — PQc )gcr?h + bcr,nh )(YDh - é PQcp >gcn;1h - é PA. >9;h)
cp a

(30) PA XQAH ,,, = PA >g!, + b!, {YD,- 3 PQ, 87, - A PA, 0",.)
c ap

(31)YHA = § PAXQAH ,,

(32)YHM, =V, - YHA,

YG = TTINS, M, +§ tva, PVA_ >QA,

id a

+§ ta, PA QA +(§ tm,, XQM_, PWM__ ) EXR

a

(33) )
+(§ te, QE.. PWE, ) EXR

ce

+a YF o, + 8t PQQQ, +1r ., 0, EXR
f c

(34)EG= d PQ *QG, t+ § triue T Qinsub, + § PXSUB. T & PROCAMPO:rs

id a ins

(35) QG, = GADJ »qg,

(36) GSAV = YG-EG

(37)QINV = IADJ>qinv.

(38) INVEST= § PQ, { QINV,+ qas, )
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Table 3, continued.

SAVINGS = § SADJxmps, {1-TTINS, ) #VI,,

(39) " _
+ 8 SADJ xmps, o (1-TTINS, ) *HM, + YHA |+ GSAV + FSAV sEXR
h

LABOR MIGRATION EQUATIONS

& WFDIST, >wf xQF, ,
(40) AVWF, =-=

é QFf,ap
ap
(41) AVWFIab = g/VGDFLIab,Iabp >(1+ DWGIab]abp )HXAVVVFIabp
DWG,. ... £001,
(42) smigrmig
MIGL1£0
DWG, ... > 001
(43) Gsmlg.rmlg 00 1
MIG13 0

(44) MIGRUsmlg = é (- MIG]‘sm'g,rmig - MIstmig,rmig)

rmig

(45) QFS,, =QFSQ,, +MIGRU,,

(46)§ MIGRU,, =0

lab

AGRICULTURAL POLICY

PXTARG £ PX
(47)

PXUB .2 0

ctarg

ctarg ’

QM BARmrem 3 QMcmprem’
™2 30

cmprem

(48)

26




Table 3, continued.

SYSTEM CONSTRAINT BLOCK AND DEFINITIONSOF MACROECONOMIC
AGGREGATES

(499QQ,=QINT + § QH., T QG, T QINV, + qds,
h

(50)QFS,= § QF ,,

(51)§ PWM QM .+ § tr

cm f

row, f

= & PWE_ QE .+ § trinsrowT FSAV

ins

(52) SAVINGS= INVEST + WALRAS

(53)TGDP = TCON + INVEST + TGOV + TEXP - TIMP

(549 TCON= § PQ, QH ., + § PA, QAH ,,
ch ah

(55) TEXP = § QE . XEXRPWE,,

ce

(56) TIMP = § QM sEXR$PWM ,,

cm

(57) TGOV = § PQ, xQG,

(58) TABS= TGDP + TIMP - TEXP

(59) INVEST = INVSHRXTABS

(60) TGOV = GOVSHR XTABS
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Table 3a. Sets, Variables and Parameters of the CGE Modd!.

SETS

AAC global set

(SUBSETS OF AAC)

a Activities

¢ Commodities

cm(c)

cnm(c)

ce(c)

Imported Commodities
Non-imported Commodities
Exported Commodities

cne(c) Non-exported Commodities

f Factors
Labor Factors
Land Factors

lab(f)
ld(f)

ins Institutions (domestic and rest of world)
id(ins) Domestic Institutions

h(ins)  Households
en(ins)  Enterprises
PARAMETERS
as shift parameter for CES activity production function
a¥x shift parameter for domestic commodity aggregation fn
ad shift parameter for Armington function
a. shift parameter for CET function
b th LES marginal budget shares for home consumed goods (activities)
b 21 h LES marginal budget shares for marketed goods (commodities)
cwis, consumer price index weights
d%a share parameter for CES activity production function
hyd share parameter for domestic commodity aggregation fn
d? share parameter for Armington function
di share parameter for CET function
dwts, domestic sales price weights
g Z’h LES subsistence minima for home consumed goods (activities)
g :h LES subsistence minima for marketed goods (commaodities)
iCa a intermediate input ¢ per unit of activity a
MPSins marginal propensity to save for domestic institution
pO0Lins 0-1 parameter (1 for ingtitution with variable tax rate -0 for others)

procampo;,s PROCAMPO payment

gbardst.

inventory investment by sector of origin
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gbarg. exogenous (unscaled) government demand

ghbarinv, exogenous (unscaled) investment demand

gmbar import quota

r ic domestic commodity aggregation function exponent

r g Armington function exponent

r : CES activity production function exponent

re CET function exponent

shifiq ¢ share of domestic institution id in income of factor f
Shifig,idp share of domestic ingtitution id in post-tax post-savings income of ingtitution idp
supernumy,  LES supernumerary income

ta, producer tax rate

t€e export tax rate

tf; tax per physical unit of factor f

g ac yield of commodity ¢ per unit of activity a

tinSins direct tax rate on institution ins

tmc tariff rates on imports

tm2, premium rate on imports

tQe sales tax

tri aac transfers from institution or factor ACC to institution i
tva, value added tax for activity a

VARIABLES
AVWF average wage of factor f

CPl consumer price index (PQ-based)

DPI index for domestic-sales producer prices (PDS-based)
DTINS change in domestic ingtitution tax share

DTAXADJ direct tax scaling factor
DWGtj, wage differential bounds

EG government expenditure

EXR exchange rate

FSAV foreign savings

GADJ government demand scaling factor

GSAV government savings

IADJ investment scaling factor (for fixed capital formation)

INVEST total investment value
MIGRU: migration flows of factor f

MIGL; sending migration

MIG2 ¢ negative sending migration

PA. output price of activity a

PDD. demand price for com'y ¢ produced & sold domestically
PDS. supply price for com'y ¢ produced & sold domestically
PE price of exports

PM, price of imports

29



PQ. price of composite good ¢

PVA, value added price

PWE world price of exports

PWM ¢ world price of imports

PX. average output price

PXAC,¢ price of commodity ¢ from activity a

PXSUB, commodity subsidy (slackness variable)
PXTARG; commodity price target

QA. domestic activity output

QD. domestic sales

QEcn exports

QFa demand for factor f from activity a

QFS factor supply

QG, government consumption

QH. 1 household consumption demand

QINT, intermediate demand for ¢

QINV, fixed investment demand

QM imports

QQc composite goods supply

QXc commodity output

QXAC, output of commaodity ¢ from activity a

SADJ savings adjustment variable for dom. inst'ons
SAVINGS tota savings value

TRI ip transfers to domestic ingtitution i from domestic ingtitution ip

TTINSs total direct tax on institution ins

WALRAS  savings-investment imbalance (should be zero)
WF; average factor price (rent)

WFDIST;, factor market distortion variable

WGDFLs;, — wage differential between factor f and factor fp

YDiqg expendable income

YF; factor income

YG government income

YHA, own household consumption/income

YHM, marketed income

Ylins income of (domestic non-governmental) institution i
YIFins income of institution i from factor f

Note: A bar over avariable indicates that the variable is exogenously fixed.
A "p" added to a set symbol indicates an alias.
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Table 4. Rates of Input Subsidiesand Price Floors

Good? Input Subsidy Price Floor
(mark-up over base)

Maize 0.11 1.74
Whest 0.02 1.56
Beans 0.02 1.60
Other Grains 0.02 1.20
Fruits& Veg 0.02
Other Crops 0.02
Livestock 0.07
Dairy 0.06
Whesat Manuf 0.20
Corn Manuf 0.15

*Price floors are gpplied on commodities, while the input
subsidies are applied on activities.

Source: OECD (1995) and Burfisher, Robinson and Thierfelder
(1994).
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Graph 1. Per Capita Income Changes by Household Switch

to PROCAMPO Policy - no migration

Graph 2. Equivalent Variation by Household Switch to
PROCAMPO Policy - no migration
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Graph 5. Per Capita Income Changes by Household
Devaluation under 1993 Policy

Graph 6. Equivalent Variation by Household Devaluation

under 1993 Policy
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