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Introduction and Background
 

The economy of Peru during the postwar era was directed 

according to an import substitution industrialization strategy; 

and since the mid 1960s, it has experienced myra iad of policy 

interventions that have attempted to further isolate it from 

international economic forces. Th-':; study measures the effects 

of trade policy on the structure of relative prices and on 

households' food and non-food expenditures and real incomes. 

Time series data on, urices were used to estimate the 

incidence of trade policies ol the structure of relative prices. 

These orices and other time series data from the national uroduct 

and income accounts have been used to estimate supply 

elasti.i ties for value added in three agricultural subsectors and 

for the manufacturing sector. The effects of changes in relative 

prices were traced to their impact onl the expenditure patterns 

for five popula tion groups by means of econometric estimates of 

the demand systems for consumption expenditures for the five 

population groups. The three components (incidence of trade 

policies on relative prices, supply analysis, and income and 

expendture analysis) were integrated by means of a simulation 

program to compute the effect of alternative trade policies ol 

relative prices, sectoral outuut, households' real income, and 

households' expenditure patterns. Th! computations measure short 

to medium- term adjustments, because important aspects related to 

. actor mobility are not considered in the inaalysis. 
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Various economic events have had direct and indirect
 

effects on the incomes and expenditures of different population
 

groups in Peru. A process to develop the industrial sector 

through selective protective tariffs and an array of non-tariff 

barriers gained impetus at the end of the 1950's and has 

continued to date. Additionally, a land reform process was 

initiated in the 1960s and was intensified after 1968. During
 

the 1970s the government attempted to restructure the 

agricultural sector in several ways, including land 

redistribution and increatsed parastatal intervention in the 

marketing of food commodities. it was expected that this would 

improve incomes for the rural population and increase the 

productivity of the agricultural sector. Price controls and 

direct i-nvolveiilent by oarastatals in food markets, including 

significant subsidization of imported grainis, were an attempt to 

maintain low food prices, particularlv for urban households. 

While factor mar'ket interventikns were designed to aid the 

producers of agricultural products, increasing consamer subsidies 

were necessary to maintain domestic prices at low levels when 

international prices for agricultural commodities rose Sharp.y in 

the mid-1970s; during this period market incentives for food 

production deteriolrated so much that the sowing of !ood crops in 

irrigated lands had to be mandated. 

With the increased intervention into the marketing of food 

commodities, 
unofficial markets evolved and the parastatals were
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only able to deliver small quantities of food to urban areas.
 

This process apparently led to increased requirements for food 

imports, primarily of wheat, maize, beef, milk and dairy 

products.
 

While attempts "*!. restructure the agricultural sector were
 

intensifie after 1968, 
the import substitution industrialization
 

strai-egy virtually isolated 
the manufacturing sector from 

intern;!i onal competition. The central hypothesis of this study 

is that the effects of the import substitution policy on the 

structure of relative pr'ices dominated the effects of the direct 

agricultural price policy as influences in determining the 

patterns and levels of agricultural output and of food 

expenditures. 

Trade Policy and the Structure of Relative Prices
 

Trade or commercial policy for Peru in the last four decades 

has been implemented through a complex structure of tariffs, 

auota restrictions, and other protective mechanisms (non-tariff 

barriers). Such attempts to protect a particular sector of an 

economy can generate important and perhaps unintended effects on 

the other (unprotected) sectors of the economy. Protection 

raises the price of the protected importable, and this in turn 

causes substitution away from the protected goods to all other 

goods in the econom Domestic costs of production of the non­

protected goods may _ncrease, if the protected iinportableF. are 
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factors of production in the non-protected sectors. The extent 

by which the relative price in each of the unprotected sectors 

adjusts in response to the induced changes in consumptiorn and 

production are of incidence the
o2 


protection policies on the rest of the economy.
 

measures the industrial
 

in the case of unprotected exportables, in the absence of
 

subsidies or taxes, the domestic price (in 
local currency) is
 

given by the world price converted at the prevailing nominal 

exchange rate. Any induced increase iln domestic demand and/or 

reduction in supply can only be accommodated by a decline in the
 

real exchange rate (defined in terms 
of the price of tradables
 

relative Lo the price of non-tradables)
 

in the market for non-tradables, any increase in demand and
 

decaine in output induced 
by the structure of protection will 

create upward pzressure on the market-clearing price for non­

tradables. This increase in the pirice of non-tradables is the 

mechanism by which the real exchange rate declines. 

In the case of non-protected tradables (importables and 

exportables), there are two passible effects: one, an 
increase
 

in imports (or reduction of exports) and two, a decrease in the 

relative prices of these goods through the appreciation in the 

price of non-tradeables (and induced decline in the real exchange 

rate) Thus the non-protacted import-competing sectors will be 

taxed as a result of Lhe industrial protection strategy directed 
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at a particular import-competing sector. in the example of food
 

imports, the domestic producers of foods that compete with
 

imported foods are affected by their higher costs of production
 

and by the lower real exchange rates. As a result of these two
 

effects, more of these foods would be imported and less would be
 

produced domestLcallv. The lower real prices and the 
reduced
 

output wou.d imply lower revenues to the sector, and higher unit 

costs would imply lower incomes to producers.
 

in the case of non-tradable foods 
(e.g. roots and tubers in 

Peru), the induced substitutions would generate upward pressure 

on prices as deman-d increases and supply declines. This rise in 

the price of noz--traded food stuffs would in turn induce further 

increases in the demand for tradable foods, i.e. it would further 

increase tiiz forv i'ports. if these weredemand food imuorts 

forthcomi-g, they would put downward pressure on the price of 

non-traded foods. final on theThe result price of non-traded 

foods would depend on the substitution uossibilities in 

consumption and production between traded foods, on the evolution 

of international prices for imported foods, and on the trade 

regime for tradab..e foods.
 

Analytical Framework
 

The analytical framework for assess.ing the food consumption 

effects of agricultural pricing and trade policies is based on 

assumILptions for a small open economy, i.e. one that faces given
 

international prices foi± the goods in which it trades. The real 
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sectors of the economy are classified into two major sectors-­

agriculture and the rest of the economy. Within each of these, 

there is one subsector whose output is not traded internationally 

and the other subsectors produce internationally Lradable 

commodities (exports or those that compete with imports). in 

any given setting the classification of economic activities into 

each of these categories would be a matter of policy relevance, 

dictated in part by the relative size of each subsector. For the
 

analysis to be presented, the most relevant issue is the 

existence of at least one sector iLn the economy that is, in 

principle, not traded internationally. For Peru, thz 

participation of a large portion of the population (urban and 

rural) in the services sectors constitutes the non-traded sector 

outsfide of agriculture; these economic activities include 

construction, transportation, clerical work, domestic services, 

and importantly among many others, the provision of marketing 

services for agricultural and food commodities. 

in general, the agricultural sector may or may not include a 

non-trade sector. The existence of such a sector would be 

predicated by nataral barriers to international trade for some 

commodities and their relative contribution to the national 

economy. Roots, tubers, legumes, and horticultural crops are 

considered as nct-traded in Peru. in contrast, these same 

commodities are tradable in Peru's northern neighbor, Ecuador, 

because for Ecuador most of these are traded substantially with 

Colombia and to a lesser extent with Peru. 
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Peru also produces mineral products for export, and in some 

cases the performance of the entire economy may be determined to 

a large extent by the performance of the mineral-exporting 

sector. in this study, the performance of this sector is assumed 

to be given by its sectoral policies and international prices, 

an3 thus is assumed not to be affected by economic policies for
 

the other sectors, particularly those for agriculture. 

Furthermore, the effect of the mineral sector on the rest of the 

economy did not change substantially during the period under 

study. For other countries that have experienced major booms ir1 

mineral exports, these effects could be substantial through the 

phenomenon known as "Dutch Disease". 

Under the above broad assumptions, the romenclature and 

symbols for the analytical framework are defined as follows. The 

letter "a" denotes agriculture; the letter "n" denotes the rest 

of the economy (not agrIcult.ure). The traded subsectors in each 

sector are denoted by "x" for exports and "Im" for import­

competing. The non-traded subsectors are denoted by the letter 

"h" for "home goods" The letter "Z" denotes production in 

value- added terms, and the letter "C" denotes consumption in 

final household expenditure terms. 

The "value added" produced by the agricultural --actor is 

given as: 

(L) Zag = Zah + Zax + Zal, 



the sum of value added by the agricultural non-traded, the 

agricultural export-producing, and the agricultural import 

competing sectors. 

Consumption in the form o.E final household expenditures is: 

(2) C = Cah + Cax + Cam + Cnm + CnhI 

the sum of aggregate household expenditures on agricultural 

products, and non-agricultural products. Final consumption
 

expenditures on agricultural products (e.g. food expenditures)
 

are valued at retail prices, and these include the value of
 

manufacturing (e.g. processing and packaging) and services (e.g.
 

marketing) . The retail price of food includes the wholesale
 

price (farmgate) of agricultural commodities, the price of
 

manufactured goods (as inputs into +-e roduction and processing
 

of food), and the ,ce
of non-traded services, (e.g. marketing).
 

Symbolically a price index for food can be expressed as:
 
(3) EP(reta'l) = aaEPa + unmEPn1 + UnhEPnh it 

where aa' an1, anh represent weights (based on value) of 

agricultural products, manufactured goods, and non-traded non­

agricultural services in the value of final consumotion 

expenditures on food. 

1"The letter E denotes logarithmic differentiation, i.e. 
E = dLn, and EP can be interpreted as a pitoportional change. 
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The prices of non-agricultural home goods (services) and 

protected importables (manufacturing) affect the prices of foods 

in two ways--as inputs into the production process and, 

importantly, as components of the farm to retail price spread. 

Retail food prices can be affected in different ways by policies 

that affect the prices of agricultural goods, manufactured goods, 

and non-tradable goods and services. A policy that favors 

manufactured goods versus agricultural goods may produce smaller 

than anticiuated reductions in the retail price of food since the 

effects of "protecting" industry would offset the effects of 

cheap food policies (at least in part) because the protected 

goods and non-traded services form part of the mazrketing margin 

for food piroducts, and these latter prices will tend to increase. 

The other prices in the analyses are the relative wholesale
 

prices for the agricultural comjnodities and for the import­

competing (protected) non-agricultural commodity. The domestic 

prices of the tradable commodities are the product of 

international prices, the nominal exchange rate, and any taxes or 

subsidies, i.e.
 

'
(4) pD = RoP (i+t),
 

° 
where R is the nominal (or official) exchange rate, P t is the 

c.i.f. (fob for exportables) world price of the particular
 

tradable commodity, and t is a proportional tax or subsidy on
 

that commodity.
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The pricing structure for the analysis consists of wholesale
 

(farngate) and retail prices, given in relative terms with 
the 

price of non-agricultural non-tradeables as the economy's 

numeraIre. Wholesale relative prices in log differential form 

are given by: 

Non-Traded AgriLculture: 

(5) E(P ,/P1 , = E(Pa / n ), 

Exportable Agriculture:
 

(6) E (PaxiP) E (Pax* /Prh) Etax ++ E(R°/Pnh) 

import Competin-g Agriculture:

/P "'" r Rw/Pnh= 


(7) 	 E(PaamPnh) = "(Pare i'nh) + "tam + E(RO/Fnh) and 

Manufactured import Competing: 

E (Prm/'P. .) E( + + iPnh) 

The Log differentials of the retail iorices are given by: 

Non-Traded Agriculture: 

( ) 	 f = nm /_nh) EtT11fl E (Ro 

(9) E(Pah./.prlx aah-E i 12 

Exportable Agriculture:

'io 'P )R = Ctax :'( /
 

(10) E=ax/ n11 aax - ax/ nh) + ani, axE (PnminI) ,
 

import Competing Agriculture:
 

(ii) 	 E(Pai/PiI) R = aME (Pam/P1 n) + In,anE(Prnrpnh) , 

and Manufactured import Competing: 

(12) E (PnI/Prjh)R = E(PIln/Pn1h) 

2Non-traded agr-culttural goods are sold in forms not 
involving industrial processing. 
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The structure of 	 relative prices shows how the retail prices 

for food can be affected dir-,tLy by the tax/tariff structure 

resulting from trade policy and indirectly by the effect on the 

real exchange rate (E(R°/Pnh)). The net result of all these 

price and tax (subsidy) effects cannot be readily predicted since 

some of the effects would move in opposite directions. Changes 

in these relative prices will affect the composition and size of 

households' expenditure on foods and non-foods directly, as well 

as through the effect of th,,e price change on the households' real 

income, and the 	 effects of the price changes on labor incomes as 

pioduction adjustments respond to the new structure of relative 

prices.
 

The Price of Agricultural Non-traded Goods
 

The relative prices of non-traded goods are determined by 

the domestic eauilibrium. The demand function for aggregate 

household expenditures for agricultural non-traded goods is given, 

by:
 

Mah+(13) ECah yEY 71ahE(Pah/iPnh ) + 1ah~axE(?axR/Pnh) + 

( P n m / ­'Jah, amE (Pan R/Pnh) + VIah, ni nh ) 

where the j's are respectively the income, own price and cross 

price elasticities of demand for the non-traded agricultural 

commodity. The corresponding supply relationship is given by: 

(14) 	 EZah = SahE(Pah/Pnh) + SahaxE(Pax/Pnh) + 

Sah, amE ( P a m / p nI)h + P n h )Sah,nmE(Pnin/ 
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where the S's are the supply and cross supply elasticities for
 

the non-traded agricultural commodity. The equilibrium price is
 

determined by setting ECah = EZah and solving for E PahiPnh ) e ,
 

For the supply analysis, data from national accounts and
 

from agricultural production statistics were used to disaggregate
 

the national income in value-added terms inkto the following
 

components:
 

(15) Z =Zah + Zax + Zam + Z1 1 + ZRM + Znh
 

where 	Z = GDP, and Zag = Zah + Zax + Zam is value added by the 

-3agricultural secto. .	 the exporting subsector
r Znx is 
 of non­

agriculture (primarily minerals); Znm is the protected 

manufacturine- sector; and Z.nh are the non-tradables in the non­

agriculture subsector (urban-based services, - -mmerce, 

governimrent, etc.). 

Table 1 presents the direct and c;'oss supply elasticities 

for the three agricultural. commodity groupings and for 

manufactured goods. The elasticities wer'e estimated as a system 

3 Sectoral output for agriculture (Z.), Manufacturing (Zn) 
and Exportables (Minerals; Znx) were taken directly from the 
official national income statistics publications (INE, 1983). 
The non-traded sectoral output was computud by residual (Znh -
GDP - Z - Z Zn).. Agricultural value added (Za) was 
further disaggregated into exportables (Zax) , importables (Za ,)
and non-traded (Za) . Zax was estimated by summing the domestic 
value of outpuL fur uuttUoi, sugar, coffee, wool, and minor 
agricultural exports and then subtracting a proportional amount 
for the value of non-domestic factors used in their production.
in a similar fashion, Zain was estimated from the domestic value 
of the production of rice, wheat, beef, milk, and maize. The 
value added in non-traded agriculture was calculated as a 
residual b subtracting the computed values of Zax and Zam from 
agricultural r-DP, Zag. 
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with maximum likelihood techniaues and a Nerlove (1958)
 

specification for each supply equation. TI-h relative prices of
 

all tradables were treated as exogenous (i.e. given by world
 

pr.tce6 and the trade and exchange r'ate polic.ies) , and the 

relative price of rion-traded agricultural goods was treated as 

endogenous. All prices wore relative to the numeraire Pnh" 

Table 1. Maximun Likelihood Estimates of Supply and Cross-Supp-y 
Elasticities for the Peruvian Econany
 

1950-1982
 

Prices 

Sectoral Ag. Ag. Ag.
Value Added Hove Gcxods ExDrxtables importables Mari-factu-ing 

Ag. Haice Gcx, 0.390 -0.489 0.143 -0.554 

Ag. Exoortables -0.197 0.909 -0.304 0.408 

Ag. importables -0.650 -0.Oii 0.597 0.437 

Manufacturi-a -0.268 -0.093 0.219 0.438 

Source: Sigma One Cozpration, Estimates fran Annual Time Series Data. 

The system of elasticities Which were estimated does not 

reflect factor market adjustments, particularly in the labor 

market; it is based on "exogenous" product prices on the 

assumption that these reflect world prices and institutionally 

determined d.istortions. The system of supply equations should be
 

considered the result of estimating a set of r'educed form 

eauations, because important endogenous relationships are 
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excluded from the structure; accordingly, no symmetry conditions 

are imposed on che parameter estimates. The estimated 

elasticities represent inedlum to short-run adjustments of output 

in response to changes in relative prices; as such, they are not 

adjusted for' the effects of induced factor marke. adjustments or 

technical innovation. These elasticities, nevertheless, are 

useful for assessing the directions of changes in output in 

response to changes in the structure of relative prices, and for 

assessing approximate magnitudes of the short to mid-term 

responses to the tr--ade and price policy instruments under study. 

Analysis of Consumer Expenditures
 

The aggregate consumption expenditure series for the five 

commodity gioup.±cgs were computed by adding imports or 

subtracting exports as appropriate and by allocating part of the 

manutacturirn and non-traded non-agricultural GD? to each 

subsector so as to eauate the output shares from the national 

accounts data for 1973 to the expenditure shares reported in the 

ENCA survey (Amat y Leon and Couronisy, 1981). The specific 

computations were as follows:
 

Consumption Expendi tures:
 

(16) Ca 1 = Zah + bah, n-lZnh 

(17) Cam = Zam + zMam + amninm am,nhZnh 

where Zam food imports given by the official trade 

statistics, amyn] represents the food processing subsector of
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the manufacturing sector, and pam,nh represents the services 

sectors contribution to food processing, marketing, etc. The 0I3s 

are given in Table 2 and were computed by matching the ENCA 

expenditure patterns to national accounts by use of the input­

output data for 1973, reuorted in Reardon (1984).
 

Table 2. Proportions of Sectoral Value Added for the 
Manufacturing aped Services Sectors which are
 
incorporated in Final Consumption Expenditures 
for Foods in 1973. 

Non Agricultural Sectors
 

Food items 
 Non-traded 
Manufactaring (services) 

inuo.t Cometing 	 .043 .151 

xuor tables 	 .005 .045
 

Non-Tr-ded 0.0 
 .130
 

Source: 	 ComuUtations from Amat y Leon and Curonisy (1981),
 
INE (1983), and Reardon (1984).
 

Similarly,
 

(18) Cax = Zax- ZXax + ax,nmZn + ax,nhZnh 

comrutes the value of domestic expenditures on agricultural 

exportables by subtrauting exports and adding the manufacturing 

and services components of the final consumption expenditures. 

in the case of the latte two commodities, the manufacturing and 

service comonents are neceLs;sary to account for final 

exuend Ltures. Consequently, the flnal consumption expenditures 

for mar,-lfacturing and services have to be adjusted downward to 

15 



reflect that a portion of 
the output of these sectors is consumed 

as part of the "spread" between faringat, and retail food pri.ces. 

The expe.nditure series thus created and the corresponding 

relative orices were used to estimate econometrically a system of 

demand equations using a procedure described in Swainy and 

Binswanger (1983) for transcendental logariLthmic demand 

functions. The following statistical specification was used:
 

+(19) 	 pi = az bic Log (C.) + b 2 Log (C.) 2 + ETij Log Pj 

for i,j = ah, ax, am, nm, nh and 

C. = ECi	 , and pi = Ci/C. 

The 	 neoclassical condditions of demand were imposed to yield: 

a) 7 = 0 for all i, 

b) rij 	 =r i 

c) the nh equatiorn is redundant,
 

d) the price.' are relative to Pnh"
 

These conditions are eithe_ required, a fortiori, e.g. 

condition c) , or were imposed in the estimation. The demar.,d 

elasticities, are estimated from the statistical parameter 

estimates as follows: 

The direct (own) price demand elasticities: 

(20) FCi/EPi = Tii/'i + - 1 

The Cross price demand elasticities: 

(21) ECi/EF j Tizi9i + 9 j 

The income elasticities: 

(22) 71iy =bc + 2bic Log C./gi + 1 
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The translog specification was chosen because it represents 

a flexible demand system (at least locally), and because the 

formulas for the demand parameters are functions of the estimated
 

coefficients (7ij , biC) and of the budget shares (equations 20 

through 22 ) . This latter 	 feature permits the estimation of 

demand parameters for different population groups. The budget 

shares (pi) from Table 3 and the estimated statistical parameters 

were used to compute a system of demand elasticities for each of 

the five population groups as presented in Table 4. 

Table 3. 	 Distritution of Households, and Aggregate Consu.tion Among 
Five Population Groups and T1hxir Correspoi-ding Experiture 
Patterns for 1972'1973. 

inciiine Di-iribation 

?rowo'tio,, 
Pouulation of National 
Group Consrumption 

(by group) 

Lima Upper 
Half 	 25.5 


Lima Lower 
Half 	 8.5 


Sierra 
.Rural 24.0 

UrIan 
Non-Lima 30.0 

R ural 
Non-Sierra 12.0 

Prouortion 
of Country's 
Households 

(population) 

10.05 


10.05 


40.4 

25.5 

14.0 


Exuenditure Patterns 

Agricultural Non-Agricultural 

Non- Expor- inport- import- Non-
Traded table CoIncetiLng Goifet ing Tra&d 

12.0 6.0 17.0 38.0 27.0
 

15.6 9.9 28.2 20.2 26.1
 

30.3 6.3 25.0 18.3 20.1 

i8.6 8.0 27.7 25.4 20.3 

20.6 5.7 29.1 20.6 24.0 

Sources: Amat y Leoni (1981), Amat y Leon and Curonisv (1981), ari, National 

Account Data. 
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Table 4. Matrices of Qsr- and Cross-Price Elasticities for Consuner
 
Expernitures by Population Group in Peru, 1950-1982
 

Non-Ag. Non-Ag.
Incne Ag. Hsne Ag. Ag. imort- Non-

Elasticity Goods Exportable imortables Ccmpeting Tradeables 
(ah) (ax) (am) (r.) (Ih) 

Lima Upper income 

Ag. Hone Goods 0.868 -0.764 0.019 0.004 0.407 0.479
 
Ag. Extortables 0.768 0.039 -0.799 0.196 0.645 0.619
 
Ag. imyortables 0.678 0.069 0.512
0.003 -0.678 0.097
 
Non-Ag. imp.-Conet. 1.274 
 0.128 0.i0i 0.228 -0.841 0.387 
Non-Ag. No-Traded 0.918 0.213 0.138 0.061 0.547 -0.989 

Lima Lower H.. 

Ag. Eone Goods 0.898 0.068 0.220
-0.755 0.154 
 0.427
 
Ag. Exportables 0.859 0.107 -0.815 
 0.298 0.362 0.478
 
Ag. Imuor'tables 0.806 0.105 0.281
0.085 -0.627 0.162
 
Non-Ag. ip. -Coret. 1.518 
 0.171 0.177 0.392 -1.221 0.487
 
Non-Ag. Non-Tra( 0.906 0.250 0.178 0.172 0.370 -0.997
 

Sieira RdiEa 

Ag. ?-inoze Goods 0.946 -0.651 0.047 0.1920.184 0.265
 
Ag. aEcowrtables 0.779 0.225 -0.802 
 0.275 0.434 0.515
 
Ag. hihportables 0.780 0.069 0.271
0.223 -0.648 0.065
 
Non-Ag. Tim. -Coipet. 1.573 
 0.319 0.149 0.37. -1.285 0.427
 
Non-Ag. Non-Traded 0.996 0.440 0.178 0.089 
 0.427 -1.201
 

Other Ur'lan 

Ag. Hone Cxxl-s 0.915 -0.739 0.054 0.2700.170 0.355 
Ag. Exwrotables 0.826 -0.814
0.125 0.297 0.451 0.481
 
Ag. impOrtables 
 0.802 0.114 0.086 -0.631 0.334 0.114 
Non-Ag. imu. -CoIMret. 1.413 0.197 0.142 0.365 -1.083 0.395 
Non-Ag. Non:-Traded 0.835 0.300 0.176 0.143 -i.i000.457 


Other Rural 

Ag. Houe Gcods 0.923 -0.726 0.033 0.194 0.221 0.365
 
Ag. Exportables 0.757 -0.795 0.482
0.121 0.318 0.609 
Ag. linuortables 0.811 0.138 0.063 -0.621 0.283 0.142 
Non-Ag. imp. -Coznet. 1.508 0.221 .134 0.398 -1.208 0.459 
Non-Ag. Non-Traci3 0.903 0.310 0.143 0.170 -1.0040.390 


So ur'ce: S~im C Corporation Estinates frarn Time Series Data 
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Measuring the Incidence of Industrial Protection on Relative
 
Prices
 

The effect of the foreign trade regime on relative prices is
 

measured relative to the prices that would have prevailed in 

agriculture and non-agriculture under a more "neutral" trade
 

regime. The degree of openness (or lack thereof) of the economy 

is measured by the "uniform equivalent tariff". 

As in many other countries, the system of protection 

prevailing in Peru during the i960s and 1970s consisted of import 

duties, quantitative restrictions, and export subsidies, such as 

y Certificado de Reintegro Tributario (CERTEX) which was created
 

in 1969. Furthermore, thiese duties, quantitive restrictions, 

non-tar-iff barriers, dnd export subsidies varied among products. 

Accordingly, the estimation of the incidence of the trade 

policies requires the estimation of a uniform tariff (T') 

equivalent to a hypothetical ad valorem tariff which would be 

necessary to produce the existing structure of domestic relative 

prices. Such a "uniform equivalent tariff" would result in tile 

same volume (but not ccimposition) of trade, in the absence of 

adjustments in the nominal exchange rate or in nominal price of 

home goods . In other words, during the period under 

considerati.on, the eauivalent uniform tariff would have 

restricted the demand for imports and adjusted the supply of 

exports by the same amount, in volumne of trade, as did the actual 

trade r estrictions (See Sjaastad, 1981). 
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The urocedure for the estimation of T' is as follows: 

(23) 	From P = x = PItRo(l+t)/Px*Ro(!+s) = 

R°where is the nominal exchange rate, 

(24) T = (i+t)/(i+s) and 

(25) P* = Pm*iPx*, 

where refers to world prices, the following 

ratio is obtained: 
(26) P11iPx (+t) /(i+s) Px* !+T '--,.q /Px* ,1 PIT 

where (i+T') = T rep3laces the actual set of trade inter'ventions 

represented by (i+t) and (i+s). The nominal exchange rate, R° , 

is in both the numcrator and denominator in (24) and (27), and 

thus is cancelled out. From (27) above, by logarithmic 

diffe-rentiatio n, we get: 

(27) 1/.('Px) = E(l + T') + E(-m iPx*), that is, 

(2-S) E(i + T')- = E(PIII i x )) - E(' III / P x  
"P) 

tbe change in the uniform equivalent tariff is the difference in 

the changes in the domestic terms of trade vis a vis the 

international terms of trade for a country's importables relative 

to its exuortabiLs. 

Assuming that a value of To ' is known in a base period, Ti ' 

can be esti.1nated from: 

(20) E(i + T') = ln(i + TI') - I(i + To') 

where 

(30) 	 _ eE(i + T') (1 + TO )] -

Starting with a known value To', the entire serles T,', T 21 , 

T, I , can be calculated. 
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in equation (28), E(I + T') is the variable that expilains 

the changes in the actual volume of trade not explained by 

changes in the international terms of trade (Pm. /Px ) and by 

other shifters of the demand for imports and supply of exports. 

This concept can be used to estimate T' econometrically when 

P? / P is not available. A reduced form for the excess demand for 

importables (import demand) can be expressed as a function of the 

two relative prices (Pro and Px), the level of aggregate reaJ 

production (national income expressed as Z), and aggregate real 

expenditare (C) 

(31) InM = a0 + ailn(pi/Px) + a 2 ln(PhiPx) + a3 lnZ + a4 1nC, 

where M is a quantum index of imports and Ph equals the price of 

non-tradables (For a more detailed presentation ste Sjaastad, 

1980b).
 

Coefficients a 3 and a4 should not be treated as output and 

expenditure elasticities for imporables, because M reflects 

production as well as demand, as it refers to an excess demand 

(for imports) and not to the demand for importables. Similarly, 

the excess supply of exportables (export supply function), is 

specified as: 

(32) InX = b 0 + biln(PmiPx) + b 2 ln(Ph/Px) + b 3TnZ + b 4 1nC. 

Using the condition of equilibrium in the home goods market, 

and after some substitution, equations (31) and (32) can be 

exressed as 

(33) 1nM = V0 + VIIr,(Pm/Px) + 2 nZ + u 3 I1nBT + P41n(M-X) 
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and
 

(34) inX = 	 ×0 + Xn ×2 n z +x 3 InBT + × 4 ln(M-X), 

where M (X) equals the value of imports (exports) in domestic 

currency at external prices, and BT equals the trade balance as a
 

fracti.,n of national income. 

Equations (33) and (34) are not independent, as (M - X), the 

differp?.,:,- between the two dependent variables, appears as an
 

independent variable in both equations. Thus only one equation
 

can be estimated.
 

The difficulty with estimating equation (33) is that data on 

P)/_x are not usually available. (if they were available, then 

eauation (28) could be used directly to obtain E(I + T'), and 

there would be no -reed to estimate equations (33) or (34). 

Replacing P /P in equation (34) with P 'px , and assuming that 

the residual can be attribted to the difference between PI/., x 

and PmiPx yields: 

(35) 	 InM = V0 + V!iln,(P7 , ) + v21nZ + u3lnBT + 

4n(M-X) +U, 

assuming 	that
 

=
V11-1(Pil tiPx )+ 	UM ji1n(PmijPx) 

or
 

UMiui = ln(P 1/iPx) - ln(PIn*/Px) 

Q1' 

t
(36) dUM/ 	 = E(Pn1/Px) E (Pil*/Px*) 
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From equation (38),
 

(37) E(I + T') = dUMI i. 

Thus, equation (35) must be estimated to obtain the 

estimated parameter P. and the series of residuals UM. Then, the 

series on annual changes in UM, dUM, is used to obtain the series 

on a-inual changes in in(1+T'), E(I+T'), from equation (37). 

The import demand equations used in this analysis for Peru 

were estimated by regression analysis using annual data for the 

period 1940-83. The regression coefficients for relative prices, 

income, and import/export ratio are quite stable and significant, 

while terms of trade and balance of trade were not. The 

evolution of the uniform equivalent tariff (T) for Peru is 

presented in Table 5. it indicates a drastic "closure" of the 

economy to international trade during the late 1960s and the 

1970S. 

Table 5. Uniform Equivalent Tariff (T),
 
Peru, 1949 -82a
 

Year Percent
 

1949-53 5.4
 
1954-58 29.9
 
1959-63 71.2
 
1964-68 133.0
 
1969-73 256.0
 
1974-78 381.7
 
1979-82 91.3
 

Note: aAnnlual averages. A base value of
' for 1948 equal to 6 percent was 

obtained from Nogues (1985) 
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The analysis of the incidence of trade regimu and exchange 

rate policy presented here for a "snall" open economy is based on 

a framework initially suggested by Dornbusch (1912) and later 

popularized by Sjaastad (1981). The excess demand for 

importables (Me), excess supply of e-portables (Xe), and excess 

demand for home goods (He) are assumed to depend only on relative 

prices (PRi/Ph, Px/Ph) and real income, where P' Px' and Ph 

represent the domestic nominal prices of importables, 

exportables, and home goods. The domestic relative prices can be 

expressed as a function of world prices (pil and Px ) , the 

nominal exchanige rate (R ° ) , tariffs (t) , and export subsidies 

(s): 

(38) 	 P A'h = (Rcj/-P ) P (i+t) 

(39) 	 .(?/- ) x (1-s) 

and therefore 

(40) 	 PmiPx = Pi (i+t)/(i+s) 

where R0 /P h represents the real exchange rate. In the short run, 

of course, the existence of large domestic stocks could alter 

this relationship, such as in equation (38) after a devaluation. 

Assuming 	 that expenditure equals income and the Balance of 

Payments (BOP) is zero, equilibrium in the home goods sector 

implies that Hd = Hs, where Hd is the demand and Hs the supply of 

home goods. After disulacement from equilibrium, and holding 

income, capital, labor and technology constant, a new equilibrium 

is reached where: 
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6m) (71X )(41) ( - 1n E(PM/P h ) + - e'x) E(Px/P h = 0 

where ij1m and 71x represent the demand elasticities for home goods 

with respect to price of importables and exportables, 

respectively, and 6 m and 6x are the corresponding cross supply 

elasticities. 

Given world prices, the incidence of a change in trade
 

barriers on exportables is given by:
 

(42) E(Ph) - E(Px) = (EP1 I - EPx) 

(43) W = (7in - 6jmj)i( (&' - m) + (x - 6K)), with 0 < w < 

The the incidence parameter, w, consists essentially of 

substitution relationships. 

Let d reiresent the change in the nominal price of home 

goods; then, as shown by Sjaastad,
 

(44) d =wt + (1 - w)s,
 

that is, w distributes the effect of the protective tariff 

between home goods and exportables. 

The nominal distortion introduced by trade policy consists 

of (t - s), where (t - s) = (t - d) + (d - s), where (d - s) 

represents the proportion of the "distortion" shifted in the form 

of an implicit tax on producers of exportables. Government 

policy determines the size of (t - d) but cannot determine how 

this is allocated between import-competing activities and 

exports. 
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Equation (42) leads directly to the statistical
 

sDecification for estimating w.
 

(45) in(Ph/Px) = a + wln(Pn/Px) 

which can be estimated using ordinary least squares. Following 

the examples of Garcia (1981) for Colombia and Bautista (198<)
 

for the Philipines to capture the effect on agricutural exports, 

and disaggregating importables into agricultural and non­

agricultural (e.g. manufacturing), this study has estimated the 

following equations: 

For agricultural exportabLes;
 

(46) JTI(P1h/_ax) a + (iax Tn(Pnmi ax ) + Wnx lth (Pnx/Pax)
 

and for agricultural importables,
 
(47) 11(n/ P) = a + .am ln(P L ) + Wx in(


nm/-1pa Px Pare)
amf 


where Pnh is the nuieraire for the structure of relative prices, 

the price index for non-agricultural home goods (e.g. services). 

Table 6 oresents the regr-ession estimates for equati ons (46) and 

(47) . 

These results can be used to compute the effects on the 

relative prices o- the agricultural tradables. Partial 

differentiation of eauation (46) and (47), holding Pnx and Px 

constant, respectively, yields:
 

(48) E(Pnhi/Pax) Wax E(Pnm/Pax) and 

(49) E(Pnh /Pa.) = Walm E(Pni/Pam 
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Table 6. 	Statistical Estimates of Disaggregate Trade 
Incidence Parameters for Peru (1966-83)
(Using nc-,tbly data and Cochrane Orccutt Technique) 

Agricultural Agricultural 
importable Exportables
 

intercept -0.139 -0.113 
(-1.14)* (-0.73) 

Wa U.5619 
(15,7) 

Wax 
0.6680 
(18.7) 

0.1852 
Wx (5.5) 

0.0657 
Wnx (2.7) 

R2 0.96 0.97 

Durbin-Watson i.95 1.96 

Rho 0.99 0.99 

n 	 215 215
 

The numbers in parentheses are t-statistics. 

The effect of a change in the uniform equivalent tar-iff on 

the rel;"ive price structure, with Pnh as numeraire, is obtained 

algebra..ally:4 

4 Consider EP1 h -Eax Wax [Ep 1 - EPax ) 

(I - w Ia)EPax = - Wax EPni + EPn 

(I - Wax)EPax - (I - Wax) EPnh - Wax EPnm + Wax Enh 

(1 - Wax) E(Pax/Pnh) = - Wax E (Pnm / h) 

E(Pax/Pnh) = - Waxi(i - Wx) E(Pri/?nh ) 
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(50) E(Pax/Pnh) - ax/ - wax) E( Pnh) 

(51) E(Pain/Pnh) = - Warn!(1 - Wain) E(PjaiPh) 

Sjaastad (1961) introduced the concept of "trzue protection" 

as the increase in the price of the protected importable relative 

to the price of home goods arising from an increase in the 

uniform equi valent tariff, T = E(PniniPniE(T)) = (I - w)T'i(! + 

wT'). To illustrate the use of the disaggregaLed oinegas, wax and 

Wain, consider an increase in the uniform equivalent tariff that 

results in an increase of 10% in true protection. The estimated 

values for Wax and wia frl-om Table 6 imply a "tue" tax of 19.4 

pet, cent oi aqrjcultur:L exportables and a tax of 12-7 percent on 

agricultu-ral ru -,o-'tabies -relative to the prce of non­

agricultaral 1.ome goods. 

The Simulation Exercise
 

A computer simulation program was developed (Appendix A) to 

perform coirparative static analyses. The exogenous variables 

used iLn the simulation were: T, the change in "true protectiLon"; 
EPam , the proportional change in the index of world onicec of 

importable foods; and EPax , the proportional change in the index 

of world prices of exportable crops. in the simulation analyses, 

trade pol.icy scenarios are represented by setting a value for T' 

as a change of the policy from a baseline penviod. Agricultural 

pricing policy is represented by the values of EP am and Pax*, 
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if these are set to zero, a perfect isolction (price contr'ol 

policy) of domestic agricultu al markets flrom world marke:ts -s 

achieved; if these two indices arti' tie-t at thte observed changes in 

world orices during the time interval from the basline to the 

period untder analysis , then " f ree" trade in ag ricu Itura) 

commodi ti es is imil led. Pruolutional deviations from these "free 

trade" Levels r--epr--sent different degrees of net orotection. 

in t he&simulatIUn analysis, the industrial protection 

scenarios are represented by giving a value to a measure of the 

presuned "anti-tade bids" relative to a more neutral, foreign 

trade regime. The degree of openness of the economy to trade was 

measu :.ed Ly the U1 i1 ! 1 Tal ff E Civa .e ,t ( T ) , and the 

simulations measured the effects of a change of the p.ci .y fr'om a 

bastline nr i od. 

Two policy scenarios were developed for each of two time 

eariods : 

a) 	 the effect of industr'ial o'rotection in the oresence of 
price controls for agricultural tradables, and 

b) 	 the industrial protection policy with f'e.e trade for 
Peru's agricultural importables and exportables. 

The two e-riods selected each begin i n, the 1964-68 

quinquennium, and differ in the ending periods. These are: 

a) 	 1969 to 1973, a period of r'auid increase in the level 
of industrial protection and a high degree of market 
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intervention- of the early periods of the military
 
governments (1969-73);
 

b) 	 1978 to 1992, a period which included an attempt at 
trade liberalization of the industrial urotection 
strategy.
 

Through these comparisons it is possible to evaluate the 

effects of the extr'me attempts undertaken in the early 1970s to 

"close" the Peruvian economy to manutactured imports ai-,l to 

isolate domestic prices from world price movements, versus what 

might have occurred under the policies of the base period (1964­

68). Even d'aring the base period, as shown il Table !, the 
PeruviLan i.,!dustrial sector received a substantial increase in 

protectioil. The average equivalent tariff for the base period 

:.ost- to 133 prcent fr'om the ave age of the earlie five years of 

71.2 u~rcent. The average for the next five years (1969 to 1973) 

neadl doubic:. to 256 percent. This perJiod coincj.ded with a uigh 

degree of in:tervention in the marketing of agricultrAl poroducts 

(particularly food products) . The simulations Dn the trade 

regime consider an inczrease in T from a base value of 133 uerceint 

in 1964-68 eciual to a) 123 	 (to 256 percent inpercent 1969-73); 

b) a reduction in T' of 42 perceint (to 91 percent in 1976-82). 

The Effects of industrial Protection
 

The aggregate effects of the industrial protectioni policies 

for 1969-73 ci-e opresen ted in Table 7 at real price effects 

measure=d relative to an index of non-agricultural noritraded goods 

a nd services. During thie ueniod 1969 to 1973, the industrial 
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Table 7. 	Proportional Effects* of industrial Protection and
 
Alternative Price Control 
Policies on the Production 
and Consumption of Agricultural Products in Peru for 
the 1969/73Period Relative to a 1964/68 Baseline 

Po, y Ins tr.uments 

Proporatiunal industrial Protection 
Changes in the 

Outuut Vaible. s With Price Control Without Price Control 

Retail Price indices 

Non-Tradable Foods 	 - 2.9 - 2.6
 
imuorLable Foods - 2.5 1.6
-

Manufactnr'ed Goods 18.2 	 18.2
 

Aggregate 	 Consumption 
Expendl tures 

Non-TradabeI. Foods 3.5 3.2
 
imortab. . 4.5 3.8
Foods 

Agricultural Prtoduction 

Non-Tradable Foods 	 3.2 2.9
 
impuortable Foods - 6.5 - 3.8
 
Exportable Products -17.4 
 -16.9
 

Producer Pr1i ce
 
indices
 

Non-Trwadabae Foods - 2.9 - 2.6
 
Importable Foods -28.0 -23.2

Export Products -37.6 	 -35.4
 

:Effects ere ,o:ioortional changes relative to what would -have 
happened under the: same price conrtr'ol and subsidy policy, but 
with the uniform equivalent tariff of the ase-inc uriod. All.. 
price indices are I'elat ive to the price index for non­
agricu.itural home goods and services. 
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protection instrumen,
ts would "i--aVe caused the relative price of
 

manufactured goods 
to rise by 18% ("true p,"otection") and induced
 

a modest redaction in the retail urice of food. Regarding 

agricultural producer, prices, the industrial protection policy 

would have reduced the real price of exportables in agriculture 

by appox.rmately 35% and of import competing products by 

zipproximately 25% as a result of the decline in the real exchange 

rate. Non-tradable (traditional) agriculture would have 

experienced real prices approximately 2% lower. 

Relative to the effects of the indust--cl protection policy, 

on the agricultural producer prices, the effects of the direct 

agricultural pr icing policies were relatively minor. The price 

control policies further reduced producer prices approximately 5% 

for tradable agricultur:e, and had a small impact (less than 1%) 

for 1on-trIadable dgriculture. Tile effect of the Druducer onlce 

contr-ols alone was barely perceptible at the retail price level, 

but the combined effect of all the uolicies was to make non­

traded rord considenablv more expensive t-an imported food, in 

relative teimis. The main effects are a consequence of the 

:rdustrlal puroLectioi policy rather th.an the agricultural price
 

contr-ol Doi',-ies. For this period, the hyputhesi 
s on the
 

dominance of the industrial protection policy appears verified.
 

The taxation of tradable agriculture via the industrial 

protection uoilcv auarently caused a major shift of resources 

out of agriculture and a minor shift within agriculture towards
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production of ron-tradables. While the domestic production of 

non-tradable agricultural products in:reased by about three 

percent the domestic production of import competin,g foodstuffs 

declined by about fi';e percent; domestic self sufficiency was 

thus reduced. The mjor effect of the industrial protection 

uolicies was to reduce the output of exportable agriculture by 

more than 159. Overall agricultural output stagnated as a 

combined result of the trade ard agricultural policies. 

The iiidustrial protection policy per se and the price 

control oolicv induued a sma.,1 positive increase in aggregate 

food COnScmtiOn, between three and four percent for the indirect 

effects of the industr'ial ur'otection policy alune aid an 

addition:il hlif peruent for effects of the price co-,.trol policv 

on1, aglricultu7ir im!uo'tab-es. 

TChe indust'ial p-rotection policy, all other things equal, 

would have beverelv affected the balance of agricultural trade. 

As a result of the indirect taxation of exportable agriculture, 

the product ion of exDo't crops would have dec ined by 

apouroxamatelv 17%. The production of import competing 

agricultrural products also would have declined and their 

consumution would have increased. 
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Distributional Effects of the industrialization Policy
 

The food consumption and income distribution effects of the 

price changes which would have resulted from the industrial 

protection 	 policy, alone, for the five year period 1969 to 1973, 

relative to conditions in the previous five years, are presented 

in Table 8. The simulated effects on labor incomes are computed 

as if no adjustments had yet taken place in the labor market. 

Table 8. 	 Distributional and Consuntion Effects* of itylhstrial Protection and 
Agricultmual Policies in the Period 1969/1973 Relative to a Baseline in 
tle Period 1964/1968 

Agricultual Pr'ice Policies 
Powulatio___ 
Groupj 	 With Price Conrols Without P'ice Controls 

Foodx Food 
II conie Cornsupt ion inconl Consumution 
Effects Non-t_,aded Importable Effects No-traded importable 

Upper incne 	Lima - 3.7 + 6.1 + 7.7 - 3.6 + 6.5 + 8.3 

Lower Incoire 	Lima - 5.7 + 0.4 + 0.9 - 5.5 + 0.6 + 1.6 

Sierra Rural - i.i + 3.7 + 4.2 -1 L.3 + 3.5 + 4.6 

Urlan Non-Limia - 2.9 + 3.8 + 4.2 - 2.7 + 4.0 + 4.8 

Rural Non-Sierra -10.7 - 4.4 - 3.2 -11.2 - 4.8 - 3.1 

*All effects are measured as percentage chaiges from the economic "cojiiarative 
static" values which woald have urevailed in the absence of the policy chai es; 
these e:ffects abstract f-rom diamic adjustment effects, g-Lowth, weather ai-i 
investnent. 7he non-t-idid coIrmodities are traditional foods, e.g. potatoes,
vegetables, siall animal species, Ad,-ean grains, etc.; the importable foods are
 
orimai- ly wheat based roducts, rice, urocessed milk, beef ai-A t:e like.
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All these effects are not, therefore, the long-run general
 

equilibrium effects would result
that from intersectoral factor
 

mobility. As such, the results serve primarily to 
illustrate the 

direction and apuroximate magnitude of the adjustments in 

production and consumption necessary to absorb the induced 

effects from the changes in relative urices arising from 

increasing levels industrial otectionof p. and from the 

intervent iu-rs on agricultural product markets. 

The major and dominating result presented in Table 8 is that 

in terms of food expenditure, the upper half of the income 

distribution of Lima benefitted the most from all of the 

policies. In terms of food consumpt.ion, the poorL in Lima 

benefitted very little from the industrial protection policies. 

All consumers in the country were made worse off by the
 

industrial protection uolicies because the price of non-food 

items rose significantly .-:id retail food prices moved very
 

little. This shifted consumption towards food for the population
 

as a whole and the upper income househ.olds i Lia increased 

their consumption of 
food by relatively and absolutely more than
 

any other group. 

According to this analysis, the combined effects of the 

pcolicies were to sig!lificantlv reduce the incomes of the rural 

coastal and jungle dwellers, relative to the rest of the 

Uouulation. Apparently, the Lima upper income and rural Sierra 
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populations benefitted relatively more 
from the lower food prices
 

than did the rest of the opulation, because they have relatively
 

high budget shares for food and within food for the tradeable 

foods (e.g. wheat, rice, milk, beef, etc.) In terms of the 

d-£.tribution of income, the Lima upper income and rural Sierra 

populations would have increased their share of a smaller 

national income slightly and the other groups' shares would have 

declined even more. it is important to remember that the Sierra 

rural population had household 'Thcomes equal to about one-fourth 

of the Lima uouer income potlation. After 1973, their relative 

income was slightly better, but their absolute income was even 

lower. The rural producers of agricultural tradables were 

iunished the most by the trade and agricultural policies. 

That the richer Li ma dwellers were able to capture 

absolutely and relatively more of the available foods than were 

the roor in Lima results from several facts. Principal among 

these are that the income effects tended to favor the rich as 

owners of factors of oroduction in the protected sectoir and as 
consumers of importable (rather than non-traded) foods. The 

absolute gains result from the fact that the per capita incomes 

of the 'icLh, were three times the average incomes of the poor 

(Table 3) . The relative gains result from the relatively high 

income and price elasticities in the upper income households' 

demand for importable foods (Table 4). it is important to point 

out that under this simulation, the relatively modest increases 

in food consumption in the presence of substantial producer price 
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declines, result, in part, because marketing margins tended 
to
 

increase (as an induced 
effect of the industrial orotection
 

policies).
 

The Effects of Trade Liberalization (1979/82)
 

After 1978, Peru began an approach towards freer trade than 

had orevailed in the ureceed ing teln years. The post 1978 period 

is known as "The Cr:i*sis" Th economic conditions in Peru during 

this period were affected by a multiplicity of interacting 

effects from economic, political and ecological disruptions. it 

is therefore difficult to ascertain the causes of the economic 

prolems which have plagued Peru in the post 1978 period. ome 

attribute the oroblems to the turn towards trade liberalization 

and have promoted a return, to selective protection of productive 

sectors, exchange rate and othe price controls, and other 

efforts which implicitly call for greater isolation of the 
Peruvian economy f-om conditions in world markets. The apparatus 

developed for this study cannot be used to resolve this debate; 

what the analysis provides, however, is an assessment of the 

degree to which trade liberalization, as manifested on one 

determinant of the real exchan-ge rate, has helped or hin1dered the 

food consumption, income distribution and agricultural production 

situation.
 

The scenarios for the analysis of the effects of trade 

liberalization are based on the changes that would have occurred 
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if the policies pursued after 1978 had been pursued throughout 

the uost 1968 time period. Specifically, the policy change 

involves a reduction of the uniform equivalent tariff from 133; 

to 91.3%. The orice scenarios are based on the agricultural 
prices that prevailed in world markets in the 1978/82 time 

period. The focus of the analysis is on the effect of trade 

liberalization; the rice scenarios are principally used for the 

test of the central hypothesis. 

Aggregate Effects of Trade Liberalization
 

Table 9 uresents the "aggregate" effects of the turzn towards 

liberallzatio,. With a reduction iLn protection, imported 

manufactur-,ed goods would have driven the prLce of all 

manufactured goods down-, and consumers would have substituted 
towards such goods and away from food stuffs. The rce of 

industrial (manufactt.red or imported) goods would have been: 

reduced auproximcitely 17.4- in-, real terms. 2n the absence of 

price cont:.ols, the trade liberalization effects and the fall in 

world prices for foodstuffs would have reduced the price of food 

at retail between one and five percent. For agriculture, under 

the "free trade" solution, there would have been a very small 

(around 1%) increase in aggregate food expenditures. Price 

controls, on the other hand, would have prevented producer prices 

for food from dropping and would have maintained exportable 

prices at least 20% higher in real terms than under "free trade"; 

the retail price of non-tradable foods would have risen. This 
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protection of tradable agriculture would have extracted resources 

from non-tradable agriculture, particularly for the production of
 

tradable foods.
 

Table 9. 	Proportional Effects* of "Trade Liberalization" and 
Price Control and Policies on the Production and 
Consumption of Agricultural Products in Peru for the 
1978/82 Period Relative to a 1964/66 Baseline 

Policy Instruments 

Liberalization of Industrial Protection
 

With Price Control Without Price Control 

Retail Price indices 

Non-Tradable Foods 	 2.5 
 -
importable Foods 1.5 	 ­ 4.5 
Manufactured Goods 	 -17.4 
 -17.4
 

Aggregate 	 Consumptior,. 

Non-Tradable Foods - 3.1 0.9
 
importable Foods - 3.7 1.4
 

Agricultural Production 

Non-Tradable Foods - 3.1 0.9
 
importable Foods 3.6 
 -14.2
 
Exportable Products 	 16.2 
 8.5 

Producer (Real) Price
 
indices
 

Non-Tradable Foods 2.5 1.i
 
Importable Foods 22.1 

­

-11.8
 
Export Products 33.8 	 13.3
 

*Effects are proportional changes relative to what would have 
happened under the same price control and subsidy policy, but 
With the uniform equivalent tar'iff of the baseline period. All 
price indices are relative to the price index for non­
agricultural home goods and services. 
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In a separate analysis (Franklin, et al. , 1983), it was 

shown that the subsidy equivalent of the price control policy was
 

captured by the producers of tradable foods, primarily rice. By 

1983, Peru was spending approximately $100 million in food 

subsidies. The reported calculations indicated that 

approximately $49 million were going to producers, $14 million to
 

the richer half of the Lima population, $13 mil'ion to the poorer
 

half of the Lima population, and the rest to the rest of the 

country. The subsidy was required because Peru was attempting to 

isolate its food-poroducing subsector from lower international 

pr-ices; i- 1982 the effective rate of protection for rice was a 

positive 12%. D.ring the trade liberalization period, direct 

agricultural olicies aooeared to be more effective than durar!-,g 

the industrial protection period when direct rnce poLi.cies were 

swamped by the deleterious effec'-- of the industrial policy. 

Consumption and Distributional Effects of Trade Liberalization
 
(1979 to 1982)
 

The food consumotion and distributional effects under this 

hypothetical set of scenarios are presented in Table 10. A 
reduction iL the uniform equivalent tariff, oositive nominal 

protection to producers of tradable agriculture were the policies 

oursued by Peru during this time period. 
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Table 10. 	 Consumtion and Distributional Effects* of Trade
 
Liberalization in Peru: A Ccniarison of 1979/1962
 
Relative to 1964/1968
 

Agricultural Price Policies 
Pc )ulation
 
Group With Price Cont--ols Without Price Controls
 

Food Food 
iicon-e Consunption Income Consumption 
Effects Non-traded imx rtable Effects Non-traded importable 

Upper Inoayie Lima + 3.5 - 5.9 - 7.3 + 4.5 - 2.4 - 2.8 

Lower incoiie Line + 5.4 - 0.4 - 0.9 + 7.4 + 3.0 + 3.9 

Sie'I'a RLu-ral + i.i - 3.5 - 4.1 + 2.0 - 1.5 - 0.4 

Urlan Non-Liir + 2.8 - 3.6 - 4.0 + 4.5 - 0.5 - 0.5 

Rural Non--Sierra +10.2 + 4.2 + 3.0 + 6.0 + 1.6 + 2.6 

*All 	effects ale measuzred as percentagp charges from the econoimdc "coirrarative
 
static' values which would have prevailed in the absence of the policy charges;

these effects abstract from dyairdc adjustment effects, growth, weather ar-d

investme. 

The income distribution effects of t",.e trade liberalization 

would have been progressive within the urban populations, i.e. 

the urban poor would have gained more in relative terms than the 

urban rich of Lima. Within the rural population, the relatively 

better off coastal and jungle rural populations would have gained 

.'relative to the highland population. The positive protection of 

tradable agriculture would have accentuated this latter effect, 

because the production of tradables is concentrated in the 

coastal and jungle areas, while the highland populations produce 

and con.sume non-tradables but also consume tradable foods 
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substantially. As consumers of tradable 
foods and produce-s of
 

non-tradables, the Sie-rra rural populatLon wouJ.d have been
 

negatively affected by the higher relative prices 
fo tradable
 

foods arising from the price control policies that kept -ice,
 

wheat, milk, and other tradable foods above world market prices.
 

From a nutr-,itional and distributional point of view, trade
 

liberalization across all sectors would have been genel'ally 

beneficial. The persistent poverty of the highlands would still 

reauire specific policies and instruments beyond those considered 

in this study. A recent study (Parzilldn et al., 1937) which was 

based on the 1984 national nutrition survey concluded that:
 

The number of children under six year~s of age with 
ch.onlc i,alnutlition exceeded one million, and 
auroximatelv a qua. telr of a mnilfo,,n Pe.uvian chid.dren 
were severely stunted and underwefight fur their ages 
and at high risk uf severe 2illnuss orl death. 

Approximately sixty uercent of the households with 
malnoulshed child-en were engaged in agiuitural 
product ion and agr icu Litur-dl wage work forl t:hei r 
livelihood. The Ir economic outout in terms of product 
and labor, effort was insufficient to urovf.de them 
adeauate diets, housing, sanitation, water and access 
to ureventive and curative heaiLth services. TheJIr. pcor 
health and diets in turn prevented them from 
participating more fully in the economic processes of 
the society. For the long roun, the solution is to 
reverse (and perhaps compensate for) the long standing 
arid continuing bias against agric-ultur'e and labor,
particularly in the highlands. Such reversal of policy 
and of developmental str'ategy does not seem to be 
forthcoming, and even if it were,, it would not solve 
the uroblems of the households whose conditions of 
extreme povery would prevent their, response to improved
economic incentives. Direct nutritional interventions 
must be undertaken urgently to assist these households. 
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Summary 

Efforts to close the economy of Peru to the conditions in 

world markets- during the 1970s distorted the structure of 

incentives agaixu-it dgr u~ltUze .s a whole. Avevage real producer 

prices for agrultural pruducts decined by more than the 
induced iicz'eases in the domestic price of manugactured goods. 

At the .etai level, the decline in food prices was modest, so 

that uibaj. consumezrs and some rural dwellers (particularly in the 

Sierra) would have increased their cLnsumption ,f all foods by 

modest amounits. Uuuer income urban dweller~s benefLtted more in
 

relative anK dbtolute terms than did the rest of the country with 

-resject tu food consumot ion. The imriurovements in food 

consumtiun by these Sroups would have come at the expense of 

cornsumu i on by u coastal sinceCa dwel lers aggregate 

disappearance data shows a slight declii, e in total food 

availability in t'he 1970s in cor.oarison to the 1960s. 

The deteriorating incentives to agriculture arose 
 inmarly
 

through the decline of the real exchange rate as a result of the
 

rise in the Doice of non-tradables induced by the protective
 

inst'uments for the industzial sector. As a result of the
 

deterioration of agricultural incentives, 
export perfornance
 

declined for the agricultural sector and food i:.ports were
 

increasingly required. 
 Midway through the decade, subsidies on
 

tradable foods were 
u.:-ed to isolate domestic markets from rapid
 

increases in the internatitnal orice of cereals. 
 Later, when
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ilnternational prices declined, the subsidies were increasingly 
captured by domestic uroducucs of certeals u.ma.ly rice) 

There hacs been a general misconception about the natiIre of food 

subsidies in Peru in that they wert, not din.euted at consumers but 

rather resulted from pcirastatai dkeLicits. During the industrial 

protection ueriod the subsidies tended to be absorbed by the 

parastatals as part of their operating costs. 

Thu evolution of the uniforin equivalent tariff suggests 

that, during the 1960s and 1970s, the Peruvian economy became 

more closed, witi incr-eases in restrictions on trade. The real 

elchne rate underwent a majoL and Dersistent decline after the 

1960s, -,educing the ofutbiit of ji,uduuinc:g tradables vis-a-

Vis .to:-rdudabis. Rec-ve' didL not begin until the late 1970s 

af t . s-'les U. maju , devL-uiAtio1n and tl-e instittLion of a 

crawlintg peg regime; this policy was terminated in 1985 and 

conditions sLmiLar; to those of the mid-seventies prevall at the 

time of this writing.
 

Declines in the long-run real exchange rate have been 

particularly harmful for the production of agricultural tradables 

in developing coantrnies, slowing their production and speeding up 

increases in the domestic consumption of tradables (imported 

cereals and expoLtables), reducing the contribution of 

agriculture to growth and to the balance of payments, and making 

developing countries more dependent on imported food. it is 

importart to recognize, however, that a falling real exchange 

44 



rate is not necessarily a sign for a devaluation. The external 

accounts of a country could be in equilibrium at a low real 

exchange Y.ate, because of re trictionti on imports or larger 

inf]lows of capital, including foregIgn assistance. A result would 

be that agriculture, together with exportables in general, would 

be taxed impiuicitly. This penalty on agilculture is inherent and 

lasts as long as industry is highly protected. it cannot be 

eliminated by better management uf other areas of economic 

policy. 

For the oeriod studied in Peru, the changes in relative 

prices induced by the trade and agricultural policies caused non­

traded ag l(ultura uroduuts to become relatively more expensive 

than tradable (imported) foods. As a result, therie has been a 

major ihl ft in t! diet away from traditlonal foods to food 

product aci~dte from trcdable or imported food stuffs. This impact 

is most obvluus among highland dwellers whose diets have changed 

most drastically. 

The p-incinal effects on food consumption and income 

distribution have arisen from the restrictive trade policies that 

were oursued r'ather thaan from direct Urnct policies for 

agriculture. Price controls may have shielded tradable 

agricultuae from fli-ctuatLuns in world markets, but any benefits 

for either farmers or consumers were more tlan offset by the 

deterioration of real personal incomes that arose from the trade 
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restrictions. Even urban dwellers ,..served declines in their 

real incomes during the 1970s. 

Regarding trade liberalization, it is difficult to blame the 

real effects of the iiberalLzation on any deteriorat-on of food 

intake by the poor in Liima ur elsewhere in the country that has 

been reuorted duiIng the 1980s. i1 'Lt, it would appear that 

freer trade would have neutralized any possible deleterious food 

consumpt ion impacts that could have arisen thein move to 

liberalization, becluse world prices for food droppingwere 

dur ing the of iber'alation. 1
ouiud trade H-d iternational 

prices been allowed to' tr'nsi selves, ?u2:-uvian agriculture 

would Ilave shiftud to expoul table puruut; and .nou- rdtIdbil..A, with 
a net uositive effect on the balanc of agri:ultuI'a] trade evet 

thoucl mOt'e- food would hlavel ben i1iwiuted. Fr'om di tibutloii 

uOint of view, trade liberaization thioughuot the economy, 

inciudig agricaltarue, WOUId Have 'be.l ratlhe: 2,eutaI wi th 

resoect to the t-istin distribution uf i~ncome. The move towards 

liberalization ;se cannot be blamed on any apuarent 

deterzioration of incomes and food consumption which has been 

observed recently.
 

The analysis of tha-s study ended in 1982. Since then, Peru 

has exper'ienced a severe shuck frnom the ,Iimatic effects of "El 

NiKio" ill 1983, a deteioration in the wur7ld o),'ioes for its 

exUor tables, a return .to re:tr.ictive trade &dL oxulange rate 

DoIL.I.e, as well as inucreasing political ar. civil strife. All 
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these recent events exacerbate the impoverishment of the Peruvian, 

population that was aggravated by the trade policies of the 1960s 

and 1970s. 
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Appendix: 	 Description of the Trade Policy Simulation
 
Program.
 

The Darametel.s 	 are given as fullows: 

i. incide.nce Parameters Wain and wax which are used to 
measure the implied taxation through real exchange rate effects 
on the relative urices of agricultural importables (am) and 
exportdbles (ax), respectively.
 

2. SuDDlv Elasticity Mati1x S where i, j = am, ax,
 
h, r1m. A fifth sector is nh1 , non-traded Ion-agr.L-uult_,Lr (e.g.
 

services) whose resource use and production is solved by residual 
to equate siinulated aggregate value added to realized (actual) 
value added (GDP) , to thus preserve consistuncy with the 
assumiptionsuiuer. which tine W's were estiiiated.
 

3. Rteltlvu Reti.il -rice Weights (aI." which give the
 
orouortio"in of a retail pince for'_ua couiinnditV I in tHrins of the
wholesdie prices of other coLIfrLUdities e.g. for i = in then j
 
am,rin beudcuse rPam Q E 	 E1in *,an These
 
weights weret solved from matching 1973 national DrodLIct and
 
iiouMe c:cu.tttind tli 1973 inuUt/outout matrix to the ENCA
expeinditc.e data as described earlier.
 

4.... 
 ud Sv., tem: 	 i,,* ,, ± 
-- i ii n' -s	 g ou-r

Iue i.. : : _. . U11)L 1, ofUlf the iI:om 
-

u.Is tniutioin in Lima, 
e t st---a Usd t,ec dflU 7. a.e the jiVe sels of 

DemD andiUIce e&stticitils Y wh!ich were estimatedandMdlte -D 

ecu±1oyet~ic:lAv with yvarlV time series data from -950-1982, and 
the buget lai es of mUci_,iuommodity for each groOup as published 
by Areal y L ot,. (1981). 

5. CCJ:uJuCtion Shares for each uooulat Lon group
rep'esenting the share of aggregatu expenditures (in 1972/73)
(6k) allocated to the five commodity groupings, derived from ENCA 
data. So that the aggregate demand matrix is given on an element 
by element basis as 

D-.=wD.e k and =6 k w 6 represents 
J k D adi-L whe 

the share of aggregate expendi tures represented by each 
population group (Table 3).
 

6. Ldbor Market Coefficients AI the sectoral labor shares
 
i = am, ax, ah, i1, nIiI were coiuputed from the i73 input-output 
matrix as reported by Reay'don (1934) (Appendix -.. e 1). Thus 
changes in labor incomes for e~ch group are coinputed as: 

ELk i k (SP') wher-e Q:­

are the coefficie:its for distributing sectoral wage bills 
to the 
popu.lation groups. These were also developed from Reardon's work 
(Appendix Table 2), S is the matrix of supply elasticities and P'
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is the vector of proportional changes in the relative riIces. 
Append-ix Table 1 also presents the structure of the Peruvian 
economy in 1973, the year that serves as the "pivotal" point for 
the 	 comua)arative static calculations in the simulation program. 

The simulation program solves the following eqations by 
Gauss - Siedel iteration: 

a) Relative Producer Prices for Agricultural Tradables:
 

E(ainirih) -' EPam - [wami(i - 'ami)] 

EPaxiPnh = EPax* - [wax/(' wax)]- .
 

b) Relative Retail Prices for Agi-icultural Tradables:
 

E(PR/a i-) = 'ajE ( p ain P nh ) + "am, r inE m i h ) 

E ( R /P axE( axiPnh) + uax, ,nE( PiP11 ) 

c) 	 income Effects for each population grouu: 

EYk -gtkEP + ELk for each group, where pk is the 
vector of budget shares correspo.ditg to each 
poualation g-coup. P is the vector of price 
cihan-iges computed in the previous steps, and El-­
are 	tle wage bill effects. 

d) 	 Ecuilib;rium P'iuu for Non-TI-adable A-riculture: 

EPah (,)ah,yEY + Zih.p - - Sah~EPj) 

(Sah,ah 	 )- ah 

e) 	 Consumption Effects oii a commodity by commodity basis 
for each uooulatLon g-r'ouD 

EC i k 7.kE - + )Zj D i jkEPR 

1 -j aCA-L 



Apper-liix Table i. Structure of the Peruvian Economy in 1973 

(Percentage Shares Excluding Minerals) 

Agricultural Sector
 

Non-t'aded 'home) 
Exportable 
import-Competing 

Non-Aricultural Sector 

imoort-CometLng 
Non-traded 


Derived from National 

Value Labor 

Added Force 


7.62% 12.76% 

1.22 4.52 

4.04 7.04 

32.40 25.08 
54.72 50.60 


Share of Labor's
 
National Share in
 
Wage Bill Output
 

7.85% 84.3%
 
2.78 61.0
 
4.33 49.6 

21.82 37.7 
63.22 65.8
 

except for labor cost shares which were derived from Reardon 
(1984).
 

Arxendix Table 2. Distributional Coeff.cients for AssLgndng Labor Factor 

Product and Income Account data (INE) 

Population Group 

Lina Upper Half 
Lima Losr Half 
Sierra Rural 
Urban Ot-her 
Than ,ihna 

Rural Other 
Than Lima 

Source: Derived 

Shares 

Non-Traded 

0.00 
0.00 
0.70 

0.00 

0.30 

fran Reardon 

of Sectoral Value Added 

Agricultural 

Exportables 

0.15 
0.00 
0.00 

0.08 

0.77 

(1984).
 

Importables 

0.00 
0.00 
0.50 

0.00 

0.50 

to Personal incone 

Non-Agr-icultural 

import Non-
Cnpeting Traded 

0.52 0.54 
O.i0 0.10 
0.04 0.03 

0.34 0.33 

0.00 0.00 
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