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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 a myriad of policy
interventions that have attempted to further isolate it fronm

international economic forces, This study measures the effects

of trad

ol
e

olicy on the structure of relative prices and on

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

Time series data on prices were used to estimate the
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incidence of trade policies on the structure of rel: prices,

vroduct

4

and other time series data from the nationa

[

These price

4

and income accounts have been used to estimate SuUpp

b4

elasticities for value added in three agricultural subsectors and

for the manufacturing sector. The effects of changes in relative

prices were tr

VY]

ced to their impact on the expend:ture pvatterns
for five population yroups by means of econometric estimates of
the demand systems for consumption expenditures for the five

population grouvs,. The three components (incidence of trade

policies on relative prices, supply anaiysis, and income and

brogram to compute the effect of alternative trade policies on

‘elative

od

t

rices, sectoral outputs, householids' reail income, and
households' expenditure patterns. Tha computations measure short

to medium- term adjustments, because important aspects related to

L

actor mobility are not considered in the analysis.,
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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 1i968. During
the 1970s the gcocvernment attempted to restructure the
agricultural sector in several ways, including land
redistribution and increased 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 involvement bv bvarastatais in food markets, including
significant subsidization of imported grains, were an attempt to

maintain low food prices, particulariv for urban households.

R

While factor market interventions were designed to aid the

| N

producers of agricultural vroducts, increas ng consumer subsidies

were necessary to maintain domestic prices at low levels when
international prices for agricultural commodities rose sharply in
the mid-1970s; during this period market incentives for food
production deteriorated so much that the sowing of food crops in

irrigated lands had to be mandated.

With the increased intervention into the marketing of food

comnodities, unofficial markets evolved and the parastatals were



only able to deliver small gquantities 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 ‘i restructure the agricultural sector were
intensifisd after 1968, the import substitution industrialization
strategy virtually isolated the manufacturing sector from
intern:iional competition. The central hypothesis of this study

i

w

that the effects of the import substitution policy on the
structure of relative prices dominated the effects of the direct
agricultural price policyv as influences in determining the

patterns and levels of agriculturail output and of food

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,
quota restrictions, and other protective mechanisms (non-tariff
barriers). Such attempts to protect a particular sector of an
economy can generats important and perhaps unintended effects on

the other (unbrotected) sectors

C

f 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 economy Dome

[

tic costs of production of the non-

protected goods may _ncrease, if the protected importables are



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 consumption and
production are measures of the incidence o7 the industrial

protection policies on the rest of the economy.

In the case of unprotected exportables, 3in the absence of
subsidies or taxes, the domestic price (in locail currency) is
given by the world price converted at the brevailing nominal

exchange rate. Any induced increase in 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

ve {0 the price of non-tradables).
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In the market for non-tradables, any increase in demand and
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n output induced by the structure of protection wilil
Ccreate upward pressure on the market-clearing price for non-
tradables. This increase in the price of non-tradables is the

mechanism by which the real exchange rate declines.

T

In the case of non-protected tradables (importables and
exportables), there are two pessible 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
brice of non-tradeables (and induced decline in the real exXchange

b
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rate) . Thus the non-protected import-competing sectors wij

taxed as a result of the industrial protection strategy directe
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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

[¢]

ffects, more of these foods would be imported and less would be
produced domesticallvy,. The lower real prices and the reduced
output would 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 demand increases and supply declines. This rise in
the price of non-traded food stuffs would in turn induce further
increases in the demand for tradable foods, i.e. it would further
increase the demand for food lmports. I

forthcoming, they would put downward pressure on the price of

result on the wvrice of non-traded

<

fina

H
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non-traded foods.
foods would depend on the substitution possibilities in
consumption and production between traded foods, on the evolution
of internationali prices for imported foods, and on the trade

regime for tradable foods.

Analytical Framework

The analytical framework for assessing the food consumption
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‘urali pricing and trade policies is based on

assumptions for a small open eccnomy, i.e. one that faces given



ectors 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 tradabie
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,
tor. For the

dictated in part by the relative size of each subs

w
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analysis to be presented, the most relevant issue is the
existence of at least one sector in the economy that is, in
principle, not traded internationally. For Peru, th=

participation of a large portion of <ihe population (urban and

rural) in the services sectors constitutes the non-traded sector
outside of agriculture; these economic activities inciude
construction, transportation, clerical work, domestic servi ces,

and importantly among many others, the provision of marketing

2 a

services for agricultural and food commodities.

-

In general, the agricultural sector mav or may not incliude a
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non-trade sectior The existence of such
bredicated by nataral barriers to international trade for some
commodities and their relative contribution to the national
economy. Roots, tubers, legumes, and horticulturai Crops are
considered as nct-traded in Peru. In contrast, these sanme
commodities are tradable in Peru's northern neighbor, =Zcuadour,
because for Ecuador most of these are traded substanti ally withn

Colombia and tu a lesser extent with Peru.



Peru also produces mineral products for export, and in sonme

cases the performance of the entire economy may be determined to

Y

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 brices,

-

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

C

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 in
mineral exports, these effects could be substantial through the

phenomenon Rnown as "Dutch Disease.,
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Under the abov roa sumptions, the nomenclature and

symbols for the analvti £

ai framework are defined as foliows. The

(@]

letter "a" denotes agriculture; the letter "n" denotes the rest
of the economy (not agriculture). The traded subsectors in each
sector are denoted by "x" for exports and "m" 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 sactor is

given as:

™
Il
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the sum of value added by the agricultural non-traded, the
agricultural export-producing, and the agricultural import

competing sectors.

Consumption in the form of final household expenditures is:

+ C + C_ + C + C

(2) C=2=¢C ax am nm nh’

the sum of agygregate household expenditures on agricultural
broducts, and non-agricultural products. Final consumption
expenditures on agricultural products (e.g. food expenditures)
are valued at retail prices, and these include the valiue of
manufacturing (e.g. processing and packaging) and services (e.g.
narxeting). The retail price of food includes the wholesale
price (farmgate) of agricultural commodities, the price of

tured goods (as inputs into *the vroduction and processing

(9]

manuia

of

+h

ood), and the price of non-traded services, (e.g. marxeting).

Symbolically a price index for food can be eXpressed as:
, ® L= - . . ap i
(3) EP(retaii) qBFq T apynEPpy T oanpEPpp T

«np rebresent weights (based on value) of
agricultural products, manufactured goods, and non-traded non-
agricultural services in the value of finail consumption

expenditures on food.

Y

-

The letter E denotes logarithmic di

ifferentiation, i.e.,
E = din, and EP can be interpreted as a p:

oportional change,

[0)]




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 cumponents 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 gocds,
and non-tradable goods and services. A policy that favors
manuractured goods versus agricultural goods may produce smaller

than anticipated reductions in the retail price of food since the

"protecting” industrv would offset the effects of

h

effects o

least in part) because the protected

ct

cheap food policies (a

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

Py

prices for the agricultural commodities and for the Import-
d) 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™ (1+1),

where RY is the nominal (or official) exchange rate, P* is the

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

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

that comodity.



The pricing structure for the analysis consists of wholesale
(farmgate) and retail prices, given in relative terms with the
brice of non-agricultural non-tradeables as the economy's
numeraire. Wholesale relative prices in log differential form
are given by:

Non-Traded Agriculture:

(5) E{P

! \ = ‘,:! D 13 » o
(6) E(P4n/Phy) E(Pgy /Pyp) + Etgyy + E(RY/Phy),
Import Competing Agriculture:
- - ‘D V- =D * oo R . B(RO /P . s
(7) E(P 40/ Ppp) E(Pam /Ppp) 7 Etyy + E(RY/Pu,), and
Manufactured Inport Competing:
P w4 = o(e ¥ Lo L w00
(8) L(rnm/r“h) “(‘nm /’nh) T J:‘tnm + E(R /Pnh)'

The Loy differentials of the retail prices are given by :

1 (D (P /P : E(P. /P
(i0) (P, axEB(Pax/Fpp) + o, ax® (Pnm/Pan)

E(P

[
[y
=1
g

VRO ™ o) -+ 'D
a0/ P ) @B (Pan/Ppp) - %nm, am i/ Prn)

a
and Manufactured Import Competing:

“ v R
(i2) E(Ppm/Pun!

E(P.../P
E{Ppm/ Pup) -

2Non-traded agricultural goods are sold in forms not
K S >

involving industrial wroces




The structure of relative prices shows how the retail prices
for food can be affected directly by the tax/tariff structure
resulting from trade policy and indirectly by the effect on the
real exchange rate (E(RO/Pnh)). The net result of all these
price and tax (subsidy) effects cannot be readily przdicted since
some of the effects would move in opposite directions. Changes
in these relative prices will affect the composition and size of
houschelds' expenditure on foods and non-foods directly, as well
as through the effect of the price change on the households' real

ncome, and the

C
4

ffects of the price changes on labor incomes as

[

production 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 eguilibrium. The demand function for aggregate
household expenditures for agricultural non-traded goods is given
by
R/

111

(13) Can = Wah,yEY + 1ahE(Pan/Ppn) + Ugh, axE(Pax /Pppl +

Tah,amE{Pam /Ppn) * Tan, ne® (Pran” /Ppn) -
where the y's are respectively the income, own price and cross
brice elasticities of demand for the non-traded agricultural
commodity. The corresponding supply relationship is given by:

(14) EZah = SanE(Payn/Ppp) Sah,axE(Pay/Fnp) +

Sah,amE(Pam/Pnh) + Sah,nmE(an/Pnh)'

[y
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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

S o - 2 ) - - s - - ™ - -~ b} s I o] / €
determined by setting EC,y, EZ,p and soiving for E(P4y/Ppy) e

For the supply analysis, data frem national accounts and
from agricultural production statistics were used to disaggregate
the national income in value-added terms into the following

components:

(15) Z = Zgn *Zax T Zan tZny t Zpy t Zpp
where Z = GDP, and Zag Zoh t o Z2ax T Zy, 1s value added by the
agricultural sector?, Z,x 1s the exporting subsector of non-

-~

agriculture (prcimarily minerals); Zym 1s the protected

manufacturing sector; and Z,, are the non-tradables in the non-
agriculture subsector (urban-based services, ~-mmerce,
government, etc.).

Tabie 1 presents the direct and cross supply elasticities

for the three agricultural commodity groupings and for

[N

manufactured goods. The elastic

[
14}

ties were estimated as a systen

Sectoral vutput for agriculture (Zaf)' Manufacturing (an)
and Exportables (Minerals; an) were taken dilrectly from the
official national income statistics publications (INE, 198 ).
The non-traded sectoral output was computed by residual (Zhn
GDP - Z_. Zoam an). Agricultural value added (Zag) was
further disaggregated iInto exportables {Zgx )+ importables (Zam)
and non-traded (Zab)' yA was estimated by summing the domestic
value of outpuit for coiton, 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, Zgyp Was estimated from the domestic value
of the production of rice, wheat, beef, milk, and maize. The
value added 1in non-traded agriculture was calculated as a
residual b, subtracting the computed values of 2oy and Z from

- . am
agriculturai rDP, Zag'



lihood technigues and a Nerlove (1958)

[t

with maximum 1ik

o

pecification for =ach supply equation. The relative prices of

11 tradables wers treated as exogenous (i.e. given by world

o\l

prices and the trade and exchange rate policies), and the
relative price of non-traded agricultural goods was treated as
endogenous, All prices were relative to the numeraire P

nh-

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

1850-1982
Prices

Sectoral Ag. Ag. Ag.

Value Added Fore Goods Exportables Importables Marufacturing
Ag. Hane Goods 0.290 -0.489 0.143 -0.554
Ag, Exportables -0.197 0.909 -0.304 0.408

Ag. Importables -0.650 -0.011 0,597 0.437
Marnfacturirg -0.268 ~0.093 0,219 0.438

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

The system of elasticities which were estimated does not
reflect factor marke! adjustments, particularly in the labor
market; it is based on "exogenous" product prices on the
assumption that these reflect world prices and institutionally
determined distortions. The system of supply egquations should be
considered the result of estimating a set of reduced form

use important endogenous relationships are

a:

edquations, bec

i3



excluded from the structure; accordingly, no symmetry conditions
are imposed on the parameter estimates. The estimated
elasticities represent medium 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-tern

responses to the trade and price policy instruments under study.

Analysis of Consumer Expenditures

The aggregate consumption expenditure series for the five
commodity groupings were computed by adding imports or

subtracting exports as appropriate and by allocating part of the

h

manufacturing and non-traded non-agricultural GDP to ea

subsector so0 as to eguate the output shares from the national

o]

accounts data for 1973 to the expenditure shares reported in the

ENCA survey (Amat y Leon and Couronisy, 1981i). The specific
computations were as follows
Consumption Expenditures:
(18) Cah = zah + ﬁah,n‘nznh
(17) Cam = Zap * zMam v Bam,nmznm M ﬁam,nhznh
where ZMam represents food imports yglven by the official trade

represents the food processing subsector of

a

m, nm

i4



the manufacturing sector, and Bam,nh represents the services
sectors contribution to food processing, marketing, etc. The 8's
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, reported in Reardon (1984).

Table 2. Proportions of Sectoral Value Added for the
Manufacturing and Services Sectors which are
Incorporated inr Final Consumption Expenditures
for Foods in 1973,

Non Agricultural Sectors

rood Items Non—-traded
Manufacturing (services)
Inpourt Conmpeting .043 .151
Zxporlavies .005 .045
Non-Traded 0.0 .1i30

Source: Computations from Amat y Leon and Curonisy (1981),
INZ (1933), and Reardon (1984).

Similarly,

] _ _ X . s .
(i8) Cax = Zax Z * Bax,nmnm T Pax,nhZnh

computes the value of domestic expenditures on agricultural
exXportabies by subtracting exports and adding the manufacturing

and services components of tihe final consumption expenditures.

in the case of the latter two commodities, the manufacturing and
Service components are necessary to account for finail
expenditures. Conseguently, the final consumption expenditures

for manifacturing and services have to be adjusted downward to

i5



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

as part of the "spread" between farmgate and retail food vrices.

The expeaditure series thus created and the corresponding

reiative price

U

were used to estlimate econometrically a svstem of

~

demand eguations using a procedure described in Swamy and

W&
[

Binswanger (19383) for transcendental logarithmic demand

functions. The following statistical specification was used:

(19) py = a; + biC. Log (C.) + b2 Log (C.)2 + ZTij Log Pj
for i,j = ah, ax, am, nm, nh and
C. = ZCi, and ui = Ci/C.

. - g

The neoclassical conditions of demand were imposed to yield:
a) Y7y.. = 0 for all i,
b) T-'j = Tji'

¢) the nh eguation is redundant,

d) the prices are relative to Phh -

These conditions are either reguired, a fortiori, e.g.
condition c¢), or were imposed in the estimation. The demand
elasticities are estimated from the statistical parameter

estimates as follows:

The direct {(own) price demand elasticities:

(20) ECJ/IEPi = Tll/[.l.i + #.1 - 1

The Cross price demand elasticities:
(21) Eci/E?j = Tij/ui + #j

The income elasticities:
(22) Niy = biC. + ZbiC. Log C./u; + 1



The transiog 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 bijc) and of the budget shares (equations 20

(Tij’
through 22). This latter feature permits the estimation of
demand parameters for different population groups. The budget
shares (ui) from Table 3 and the estimated statistical parameters
were used to compute a system of demand eiasticities for each of

the five population groups as presented in Table 4.

Table 3. Distribution of Households, and Aggregate Consumption Aoy
Five Population Grows and Their Corresponding Expenditure
Patterms for 1972/i973.

Incane Distrilbution Bxperditure Patterns

Agricultural Non-Agricultural

Proportion  Prowportion
o 4

Population of National of Country's  Non- =por—-  Inmport- Dinport- Non-

Group Consumption Households Traded table Competing Competing Traded
(by group) (wopuwlation)

Lima Upper

Haif 25.5 i0.05 2.0 6.0 i7.0 38.0 27.0

Lima Lower

Haif 3.5 i0.05 15.6 9.9 28.2 20.2 26,1

Sierra

Rural 24.0 40.4 30.3 6.3 25.0 i3.3 20.1

Urban

Non-Lima 30.0 25.5 i8.6 8.0 27.7 25.4 20.3

Rural

Non-Sierra i2.0 i4.0 20.6 5.7 29.1 20.6 24.0

Sources: Amat y Leon (i$81), Amat v Leon ard Curonisy (1981), and National
Account Data.



Table 4. Matrices of Own- and Cross-Price Elasticities for Corsuner
Expenditures by Population Grow in Peru, 1950-13962

Non-Ag. Non—Ag

Incane  Ag. Huane Ag. Ag. Inport- Non-
Elasticity Goods Exportable Importables Canpeting Tradeables
(ah) {(ax) {&m) (rin) (nh)

Lima Upper Income
Ag. Hone Goods 0.368 ~-0.764 0.01s 0.004 0.407 0.479
Ag. Exportavles 0.768 0.039 -0.799 0.196 0.645 0.619
Ag. Importables 0.6738 0.003 0.069 -0.678 0.512 0.097
Non—-Ag. Imp.-Conpet. 1.274 0.128 0.101 0.228 -0.841 0.387%7
Non—-Ag. Non-Traded 0.918 0.213 0.138 0.061 0.547 -0.989
Lima Lower Half
Ag. Dome Goods 0.898 -0.755 0.068 0.1i54 0.220 0.427
Ag. Exmortables 0.859 0.1i07 -0.815 0.298 0.362 0.4738
Ag. Inmportanies 0.806 0.085 0.105 ~0.627 0.23:2 0.1i62
Non-Ag. Imp.-Compet. 1.518 0.171 0.177 0.392 -1,221 0.437
Non-Ag . Non-Traded 0.506 0.250 0.178 0.172 0.370 -0.997
Sierra Rural
Ag. Zome Goxds 0.943 -0.651 0.047 0.ic4 0.192 0.265
Ag. Exwortavles 0.779 0.225 -0.302 0.275 0.434 0.515
Ag. Importables 0.78C 0.223 V.069 -0.6438 0.271 0.065
Non—-Ag. Imp.-Conpet, 1.573 0.319 0.149 0.373 -1.28 0.427
Non~Ayg. Non-Traded 0.996 0.440 0.178 0.03% 0.427 -1.201
Other Urkan
Ag. Hone Gouds 0.91i5 -0.739 0.054 0.i70 0.270 0.355
Ag. Exportables 0.3826 0.225 -0.81i4 0.297 0.451 0.4381
Ag. Importables 0.802 0.114 0.0c86 -0.632 0.334 0.114
Non-Ayg. Imp.-Comet. 1.413 0.197 0.142 0.365 -1.083 0.385
Non-Ag. Non-Traded 0.3835 0.300 0.176 0.143 0.457 -1.100
Other Rural
Ag. Home Guods 0.923 -0.726 0.033 0.194 0.221 0.365
Ag. Exportables 0.707 0.i21 -0.795 0.3138 0.482 0.609
Ag. Importables 0.3811 0.133 0.063 -0.621 0.233 0.1i42
Non—-Ag. Imp.-Conpet. 1.508 0.221 ©.134 0.3S6 -1.208 0.459
Non-Ag. Non-Traded 0.903 0.310C 0.143 0.1i70 0.390 -1.004

Source: Sigma Or:e Corporation Estimates fran Time Series pData



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

1s measured by the "uniform equivalent tariff",

As in many other countries, the system of protection
prevaliling in Peru during the 1960s and 1i970s consisted of import

duties, dguantitative restrictions, and export subsidies, such as

in 1969, Furthermore, tisse duties, guantitive restrictions,

non-tariff barriers, and export subsidies varied among vroducts.

policies requires the estimation of a uniform tariff (T')
eguivalent to a hypothetical ad valorem tari
necessary to produce the existing structure of domestic relative
prices. Such a "uniform eguivalent tariff" would resuit in the

same volume (but not ccomposition) of trade, in the absence of
adjustments in the nominal exchange rate or in nominal brice of
home goods. In other words, during the pveriod under
consideration, the edguivalent uniform tariff would have
restricted the demand for imports and adjusted the supply of
exports by the same amount, in volume of trade, as did the actual

trade restrictions (See Sjaastad, 1981).


http:considerati.on

The procedure for the estimation of T' is as follows:

(23) From P = P, /P, = P "RO(1+t)/P, "RO(i+s) = 27
where RY is the nominal exchange rate,

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

(25) P" =P, /Px",
where = refers to world prices, the following

ratio is obtained:

’ - 7 — - o4l *l L * — - ] ™ *lv-\ *
{20) P).n/PX = (.LTL)Pm /(.LTb)PX = (i+T )-_m By
where (i+T') = T replaces the actual set of trade interventions

represented by (i+t) and (i+s). The nominal exchange rate, RO,
is in both the numerator and denominator in {24) and (27), and

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

cro Tin ¥
ELPy SPy )
tlie change in the uniform eguivalent tariff is the difference in

<
=
[{4]
+
=
(11]

in the domestic terms of trade vis a

—
o
T
C
-
'
ok

(&)
T
v

international terms of trade for a country's importables relative

to its exportables.

0

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

car be estinated from:

(29 E(I - T') = In(1 + Tl') - In(i + To')
where
(30) Tl' = [eE(l'i- T') e +TO')] - 1.

Starting with a known value Tg', the entire series T.', T,'

d.

« o+ T,', can be calculat

i
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In equation (28), E(1 + T') is the variable that eXplains
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

able. A reduced form for the excess demand for

[

P /Py is not avai
importables (import demand) can be expressed as a function of the
two relative prices (P, and P.), the level of aggregate real
production (national income expressed as Z), and aggregate real
expenditure (C):

(31) in¥ = ag + ailn(Pm/Px) + azln(Ph/PX) “+ aalnz + a4lnC,

where M is a guantum index of imports and Py, equals the price of
non-tradables (Fer a more detailed presentation see Sjaastad,

1980b).

Coefficients ag and a, should not be treated as outpul and

ities for impor.ables, because M reflects

@]

expenditure elasti
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

+ b ln(?m/PX) + bzln(Ph/Px) + bsan + b4lnC.

Using the condition of eguilibrium in the home goods market,

and after some substitution, equations (3i) and (32) can be

(33) inM = vg T ulln(Pm/Px) + uzan + uslnBT + vé4in(M-X)



and
{34) inX = xg + xlln(Pm/Px) + lenz +x 31nBT + xéln(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

fraction of national income.

Equations (33) and (34) are not independent, as (M - X), the
differsvc: 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, are not usually available. (If they were available, then

T

egquation {28) could be used directly to obtain E(i + T'), and

there would be no need to stimate edguations (33) or (34).

T
w

bl > ’ L4 - . ~ a2 3 LI | *I * — et —. S 9 . =
Replacing P /P, in eguation (34) with P /PX , and assuning that

L 3 o 2 ® / *
the residual can be attributed to the difference between P m/?2

X
— e oY ID - b I
and ? /P, yields
[ =4 T.Nl = . -'U. p :7:[: *\ . il . ~ +
({35) inM vg T V.L’Lll("ln /¢ } * volnZ + v31nBT
uéln(M~X) + UM
assuming that
Q.. P * lp * . - — 31 P IP
vidn(Py /Py ) 4 Uy = viin(Py/Py)
or
U = In(P, /P,) - In(p, /P *
Up/vy = In(P, /Py n{ey, /Py )
or
d bd
) — ~ s — 'r:‘ }3
(36) AUy/v, = E(P,/Py) - E(P,"/P,").
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From eguation (38),

mt

(1 + T ) = dUM/ul-

w
w1
[o)]

Thus, egquation (35) must be estimated to obtain the
estinated parameter v, and the series of residuals Gy. Then, the
series on annual changes in Uy dUM, is used to obtain the series

on a.unual changes in In(1+T'), E(1i+4T'), from eguation (37).

The import demand equations used in this analysis for Peru
were estimated by regression analysis using annual data for the
period i940-83. The regression coefficients for relative prices,
income, and import/export ratio are guite stable and significant,

trade and balance of trade were not. The

+h

while terms o
evoiution of the uniform eguivalent tariff
vresented in Table 5. It indicates a drastic "closure" of the
economy to international trade during the late 1960s and the

1870s,

Table 5. Uniform Equivalent Tariff (T),
Peru, 1949-52%8

Year Percent
i949-53 5.4
1954-538 29.9
1959-63 71.2
1964~-63 i33.0
i969-73 256.0
1974-78 181.7
1979-82 91.3

Note: @annual averages. A base value of
m 1

Io,' for 1948 equal to 6 percent was
obtained from Nogues (1985).
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The analysis of the incidence of trade regime and exchange
rate policy presented here for a "small" open economy is based on
a framework initially suggested by Dornbusch (1972) and later
popularized by Sjaastad (1981). The excess demand for

importables (M%), excess supply of exportables (X€), and excess

)

demand for home gocds (HY) are assumed to depend only on relative

: e o ! =) 1y ] s - " g o
brices (2,/Py, P /Py) and real income, where P+ Py, and Py

represent the domestic nominal prices of importables,
exportables, and home goods. The domestic relative prices can be

a . L) . R - * _—
expressed as a funciion of world prices (P, and Py, )., the

nominal exchange rate {(R9), tariffs (t), and export subsidies

(s):

_ #

(38) /P (Ru/rh) Py (i+t)

(39) Pg/Py = (RY/Py) B (i-3)
and therefore

(40) Po/Py = By /P, (1+t)/(i+s)

where RC’/Ph represents the real exXchange rate. In the short run,
of course, the existence of large domestic stocks could alter

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

Assuming that expenditure eguals income and the Balance of

Payments (BOP) is zero, eguilibrium in the hone goods sector

implies that #9 = §%, where #9 is the demand and K the supply of
home goods. After displacement from eguilibrium, and holding

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

is reached where:
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(41) (ny = &) E(Py/Pp) + (ny - &y) E(Py/Py) =0

where 7, and Iy represent the demand elasticities for home goods
with respect to price of importables and exportables,
respectively, and € and €y are the corresponding cross supply

elasticities.

Given world prices, the incidence of a change in trade
barriers on exportables is given by:
(42) E(Py) - E(Py)

A ’

(43) w = (Hm - esm)/'((nm - &m) + (7’}{ - &x)), with 0 < w < 1.

C

The the incidence parameter, o, consists essentially of

substitution relationships.

Let d represent the change in the nominal price of honme
goods; then, as shown by Sjaastad,
(44) d = ot + (1 - w)s,
that is, o 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)
reéresents the proportion of the "distortion" shifted in the form
of an implicit tax on producers of exportables. Government
poliicy determines the size of (t - &) but cannot determine how

this is alliocated hetween import-competing activities and

25



Equation (42) leads directly to the statistical
specification for estimating w.
(45) ln(Ph/PX) = a + wln(Pm/PX)
whicn can be estimated using ordinary least squares. Following
the examples of Garcia (19$81) for Colombia and Bautista (i98<)
for the Philipines to capture the effect on agricutural exports,
and disaggregating importables into agricultural and non-
agricuitural (e.g. manufacturing), this study has estimated the

following eguations:

For agricultural exportables;

(46) AP /Pay) = @ F wgy (P /Pay) + wpy In (Pro/Poy),
and for agricultural importables,
(47) In(Ppy/Payl = & + wgy In(Pr/Pay) + Wy IN(P /Py,

where Puh is the numeraire for the structure of relative prices,

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

Table 6 presents the regression estimates for equations (46) and

(47)

These results can be used to compute the effects on the
relative prices o: the agricultural tradables. Partial
differentiation of eguation (46) and (47), holding an and PX
constant, respectively, vields:

(48) E(Pn/Pay) = wax E(Php/pay) and
(49) E(Pnn/Pam) = wam E(P/Pay

26



Table 6. Statistical Estimates of Disaggregate Trade
Incidence Parameters for Peru (1966-83]
(Using mcnthly data and Cochrane Orccutt Technigue)

Agricuitural Agricultural
Importabie Exportables
intercept -0.139 -0.113
{-1.14)* (-0.73)
ar U.5€19
} (15.7)
0.6680
Wax {(i8.17)
0.1852
wgg (5.5)
0.0657
Ynx (2.7)
R2 0.96 G.97
Durbin-Watson 1.95 1.96
Rho 0.9¢% 0.88
n 215 215"

* The numbers in parentheses are t-statistics.

The effect

@)
s
W
O
oy
o]
=
<
1)
(&

in the uniform equivalent tariff on
the rela“ive price structure, with P.h a@s numeraire, is obtained

algebra";ally:4

Consider EP iy —EPax = Way [Ean EPaX)
(1 = 0gy)EPuy = = wgy EPpp + EPhy
(1 = way)EPyy - (1 - Way) EPpp = 7 owgy EPpp o+ owgy =Pnh
(1 = wgy) E(Puy/Ppy) = - Yax E(Pny/Ppy)
E(Pax/Ppp) = = waye/ (1 - 0 X) E(Pn,/?ny)
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(50) E(Pay/Ppp) = = wayu/ (1 = wyy) 2(Pyn/ Ppp)

(51) E(Pam/Prn) = = ogn/ (1 = og4y) E(P i/ Ppy) -

Sjaastad (1981) introduced the concept of "true protection"
as the increase In the price of the protected importavie relative
to the price of home goods arising frowm an increase in the
uniform equivalent tariff, = E(an/Pnh/E(T)) = (i - w)T'/{(1 +
wT'). To illustrate the use of the disaggregated omegas, w,, and
consider an increase in the uniform equivalent tariff that

Yam’

results in an increase ¢f 10% in true protection. The estimated

and w, from Table 6 imply a "true" tax of 19.4

values for w. am

ax
pev cent on agricultural exportables and a tax of i12.7 percent on

agricultural importables relative to the wrice of non-

agriculitural home goods.

The Simulation Exercise

A computer simulation program was developed (Appendix A) to
perform corparative static analyses. The exogenous variables
used in the simulation were: T, the change in "true protection”;
the proportional change in the index of world prices of
importablie foods; and EP , the proportional change in the index
of world prices of exportable crops. Iun the simulation analyses,

for T!

r+
T

rade policy scenarios are rewpresented by setting a vaiu
as a change of thc policy from a baseline period. Agricultural

* *

- . g D
and Pax

1

pricing policy is represented bv the values of EP
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if these are set to zero, a perfect isolation (price control

poliicy) oi domestic agricultural markets from world markets :is

ved; if these two indices are sel at the observed changes in

worlid prices during the time interval from the baseline to the

period under analysis, then "free" trade in ayricultural
commodities 1is implied. Proportional deviations from these "free
trade” levels represent different degrees of net protection.

in the simulation analysis, the industrial protection
scenarios are represented by giving a value to a measure of the

i3] -

presumed "anti-trade blas" relative to a more neutral, fo

bte

(&N

‘elgn
trade regime. The degree of openness of the economy to trade was
measured by the Uniform Zguivalent (T'}), and the

simuletions measured the effects of a change of the policy from a

~
-

WO bolicy scenarios were develowed for each of two time

veriods:
a) the effect of industrial protection in the presence of
price controls for agricultural tradabies, and
b) the industrial protection policv with free trade for
Peru's agricultural importables and exportables,
™

The twu periods selected each begin in the 1964-638

hese are:

joF

quinguennium, and differ in the ending periods.

a) 1969 to 1973, a period of rapid increa 1
of industrial protection and a high cdegree of marke

29



intervention of the early periods of the military
governments (1969-73);

luded an attempt at

b) 1976 to 1982, a period which inc
Iindustrial protection

trade liberalization of the
strategy.

Through these comparisons it is possible to evaluate the
effects of the extrems attempts undertaken in the early 1i970s to
"close" the Peruvian economy to manuractured imports and to

isolate domestic prices from world price movements, versus what

68) . Zven during the base period, as shown in Table i, the

Peruvian industrial sector received a substantial increase in

protection. The average eguivalent tariff for the base period
wose Lo 133 percent from the average of the earlier five vears of
71.2 percent. The average for the next five years (1969 to 1973)

learly avubled to 256 vercent. This verio

cuincided with a :igh

t~
jo

degree of intervention in the marketing of agricul
(particularliy fcod products). The simuliations on the trade

regime consider an increase in T from a base value of 133 percent

in 1964-68 equal to a) 123 percent (to 256 vercent in 1%$6%-73);

b) a reduction in T' of 42 rercent (to 9i percent in i13786-82).

(1]

The Effects of Industrial Protection

LR}

The agygregate effects of the industrial protection

= IR}

for 1965-73 are vresented in Table T a

3

effects

2
[ NN
Cr
19

a

i
-
I

br
measured relative to an index of non-agriculitural nontraded goods
and services. During the period 1569 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 19865/73Period Relative to a 1564/628 Raseline

Folicy Instruments

Proporatiunal Industrial Protection
Changes in the
Output Variavles With Price Control Without Price Control

Retall Price Indices

Non-Tradavle Foods - 2.5 - 2.6
Importable Foods - 2.5 - 1i.6
Manufactured Goods ig.2 ig.2
Aggregate Consumption
Expenditures
Non-Tradavlie Foods 3.5 3.2
Importable Fouds 4.5 3.8
Agricuitural Production
Non-Tradable Foods 3.2 2.9
Importable Foods - 6.5 - 3.8
Exportable Products -17.4 -16.9
Producer Price
Indices
Non-Tradablie Foods - 2.5 - 2.6
Importable Foods -28.0 -23.2
Export Products -37.6 -35.4
TEIffecls ere proportional changes relative to what would have
happened under the same price control and subsidy policy, but
with the uniform equivalent tariff of the base. ine beriod. All
price indices are relative to the price index for non-
agricultural home goods and services.



protection instruments would have caused the relative price of

manufactured goods to rise by 18% ("true protection") and induced
a modest reduction in the retail price of food. Regarding
agricultural producer prices, the industrial protection policy
would have reduced the real price of exportables in agriculture
by appbroximately 35% and of import competing products by
approximately 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 industrial protection policy,

on the agricultural producer prices, the effects of the direct

agricultural pricing policies were relativelv minor. The price

-

control policies further reduced producer prices approxinately 5%

%

for tradable agriculture, and had a smail Inpact (less than 1i%)
for non-tradable agriculture. The effect of the producer price

-, L]

price leve

{9
[.J

controis alione was barely perceptible at the retai

but the coumbined effect of all the bolicies was to make non-

ar
Cu

traded food considerably more expensive than imported food, in

relative terms, The main effects are a conseguenc of the
industrial protection policy rather than the agricultural price
control policies. ror this period, the hypothesis on the

dominance of the industrial protection policy appears verified.

The taxation of tradable agriculture via the industrial
brotection policvy apparently caused a major shift of resources

out of agriculture and a minor shift within agriculture towards
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production of non-tradables. While the domestic production of
non-tradable agricultural products in-reased by about three
percent the domestic production of import competing focdstuffs
declined by about five wvercent; domestic self suificiency was
thus reduced. The major effect of the industrial protection
volicies was to reduce the output of exportable agriculture by
more than 15%. Overall agricuitural output stagnated as a

combined result of the trade and agricultural policies.

The industrial protection policy per se and the price

;

control policy induced a small positive increase in aggregate

P4

food consumption, between three and four percent for the indirect

effects of the industrial protection volicy alione and an
additional half percent for effects of the price ccutrol policy

on agricuitural Importables.

Thne industrial

[
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cther things equal,
would have severely affected the balance of agriculitural trade,

As a result of the indirect taxation of exportabie agriculture,

the production of export crops would have dec” ined by
approximatelyvy 17%. The production of inpvort competing
agricultural products also would have declined and their

consumption would have increased.
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Distributional Effects of the iIndustrialization Policy

The food consumption and income distribution effects of the
price changes which would have resulted from the industrial
brotection policy, alone, for the five vear period 1969 to 1973,

relative to conditions in the previous five years, are praesented

|

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

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

Table 8. Distributional and Consumption Effects* of Industrial Protection and

Agricultural Policies in the Period 1969,/1973 Relative to a Baseline
the Pericd 1564,1968

Agricuitural Peice Policies

Pomulation
Group With Price Conlrols Without Price Controls
Food Food

Incone Consunption Incone Corsumption

Effects =XNon-traded Importable Effects Non-traded Importable
Upper Incane Lilma - 3.7 + 6.1 + 7.7 - 3.6 + 8.5 + 8.3
Lower Incowe Lima ~ 5.7 + 0.4 + 0.9 - 5.5 + 0.6 + 1.6
Sierra Rural - 1.1 + 3.7 + 4.2 -~ 1.3 + 3.5 + 4.6
Urban Non-Lima - 2.9 + 3.8 + 4.2 - 2.7 + 4.0 + 4.8
Rural Non-Sierra -i0.7 - 4.4 - 3.2 -il1.2 - 4.8 - 3.1

in

*All effects are measured as percentage charges from the economic "conparat ive
static" values which would have vrevailed in the absence of the policy charges;
these effects abstract from dynamic adjustment effects, growth, weather ard
investment. The non-traded comnodities are traditional foods, e.g. potatoes,
vegelables, small animal species, Andean grains, etc.; the importable foods are
primarily wheat based vroducts, rice, vrocessed milk, beef ard the iike.
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All these effects are not, therefore, the long-run general
equilibrium effects that would result from intersectoral factor
mobility. As such, the results serve primarily to illustrate the
directicon and approximate magnitude of the adjustments in
broduction and consumption necessary to absorb the induced

effects from the changes in relative price

()]
e}

arising from
increasing levels of industrial protection and from the

interventions on agricultural product markets.

The major and dominating result presented in Table § is that
in terms of food expenditure, the upver half of the inconme

distribution of Lima benefitted the most from aili of the

policies. In terms of food consumption, the poor in Lima
benefitted very little from the industrial protection policies.
All consumers in the country were made worse off by the

industrial protection wpolicies because the price of non-food

items rose significantiy and retail food prices moved very

+
7]

little. This shifted consumption towards food for the population
as a whole and the upper income households in Lima increased
their consumption of food by relatively and absolutely more than

any other group.

According to this analysis, the combined effects of the
policles were to significantly reduce the incomes of the rural
coastal and jungle dwellers, relative to the rest of the
population. 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 pobulation, 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
distribution 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 popuiation had household incomes equal to about one-fourth
of the Lima upper income porulation. After 1973, their relative
income was slightly better, but their absolute income was evenh
iower. The rural producers of agricultural tradables were

punished the most by the trade and agricultural policies.

Thalt the richer Lima dwellers were able to capture
absoliutely and relatively more of the available foods than were

the poor in Lima results from several facts. Principal among

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

1

owners of fact

C
w

r tor and as

C

of oroduction in the protected se

consumers of importable (rather than non-traded) foods. The
absolute gains result from the fact that the per capita incomes
of the 2ich were three times the average Iincomes 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 substantiail producer price
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declines, result, in part, because market ing margins tended to
increase (as an induced effect of the industrial protection

policies).

The Effects of Trade Liberalization (1979/82)

After 1978, Peru began an approach towards freer trade than

had prevaiiled in the preceeding ten years. Th

[1d]

bost iS78 period
is known as "The Crisis'". The economic conditions in Peru during

this period were affected by a muitiplicity of interacting

&

effects from economic, political and ecological disruptions. It
is therefore difficult to ascertain the causes of the economic
rrolilems which have plagued Peru in the post 1978 period ome
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sectors, exchange rate and other price controls, and other

Peruvian economy from conditions in world markets. The avparatus

degree tou which trade liberalization, as manifested on on

determinant of the real exchange rate, has helped or hindered the

food consumption, income distribution and agricultural production
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situa

The scenarios for the analvsis of the effects of {trade

liberalization are based on the changes that would have occurred



if the policles pursued after 1978 had been pursued throughout
the post 1968 time period. Specifically, the policy change
involves a reduction of the uniform eguivalent tariff from 133%
to 61i.3%. The price scenaricos are based on the agricultural
prices that prevailed in world markets in the 1976/82 time

period. The fccus of the analvsis is on the effect of trade

liberalization; the price scenarios are principally used for the

test of the central hypothesis.

Aggregate Effects of Trade Liberalization
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liberalization. With a reduction in protection, imported
manuractured goods would have driven the price of al:i

nsuamers would have substituted

C

manufactured goods down, and ¢

reduced approximaltely i7.4% in real terms. In the absence of
brice controls, 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 "Ifree trade” solution, there would have been a very smail
(around i%) 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
brices at least 20% higher in real terms than under "free trade";

the retail price of non-tradable foods would have risen. This




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 1964/68 Baseline

Policy Instruments

Liberalization of Industrial Protection

With Price Controil Without Price Control

Retail Price Indices
Non-Tradable Foods 2.5 - i.1
Importable Foouds 1.5 - 4.5
Manufactured Goods ~-17.4 -17.4

Adggregate Consumption

Non-Tradable Foods - 3.1 0.9

Inportable Foods - 3.7 i.é
Agricultural Production

Non-Tradable Foods - 3.1 0.9

Importable Foods 3.6 -i4.2

Exportable Products i6.2 6.5
Producer (Real) Price
Trndices

Non-Tradable Foods 2.5 - 1.1

Importable Foods 22.1 -11.8

Export Products 33.8 i3.3
*Effects are proportional changes relative to what would have
happened under the same price control and subsidy policy, but
with the uniform equivalent tariff of the baseline period. All

brice 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 eguivalent of the price controil policy was

(13}

captured by the producers of tradable foods, primarily rice. By
1983, Peru was spending approximately $1i00 million in food
subsidies. The reported calculations indicated that
approximately $49 million were going to producers, $i4 million to
the richer half of the Lima population, $i3 million to the poorer
half of the Lima population, and the rest to the rest of the
country. The subsidy was reguired because Peru was attempting to

isolate its food-producing subsector from lower intern

-

tiona

o]

brices; in 1982 the effective rate of protection for rice was

fu

positive 12%. During the trade liberalization period, direct

agricuitural policies appeared to be more effective than during

the industrial protection period when direct price policies were
swamped by the deleterious effec - of the industrial policy.

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

The food consumption and distributional effects under this
hypothetical set of scenarios are presented in Table 10. A
reduction in the uniform eguivalent tariff, positive nominal

protection to producers of tradable agriculture were the policies

pursued by Peru during this time period.
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Table i0. Consumption and Distributional Effects* of Trade
Liberalization in Peru: A Cunparison of 1979/1982
Relative to 1964,/1968

Agricultural Price Policies

Pepulation
Group With Price Cont-ols Without Price Controls
F—‘S F--.‘I

Income Consumption Income Consumption

Effects Non-traded Importable Effects Non-traded Importable
Upper Incane Lima + 3.5 - 5.9 - 7.3 + 4.5 - 2.4 - 2,8
Lower Income Lima + 5.4 - 0.4 - 0.6 + 7.4 + 3.0 + 3.9
Sierra Rural + 1.1 - 3.5 - 4,1 + 2.0 - 1.5 - 0.4
Urban Non-Lima + 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 are measured as percentage charges from the economic conmparative
static" values which would have prevailed in the absence of the policy charges;
these effects abstract from dynamic adjustment effects, growth, weather ard
investment.

The income distribution effects of twe 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
velative to the highiand population. The positive protection of
tradable agriculture would have accentuated this latter effect,

because the production of tradables is concentrated in the

1]

coastal and jungle areas, while the highland populations produc
and consume non-tradables but also consume tradable foods
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substantially. As consumers of tradable foods and producers of

non-tradables, the Sierra rural population would have been

ek

negatively affected by the higher relative prices for tradable
foods arising from the price control volicies that kRept rice,

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

From a nutritional and distributional point of view, trade

liberalization across all sectors would have been generally

require specific policies and instruments beyond those considered

in this study. A recent study (Parilldn et al., 1987) which was

fes]

based on the 1984 national nutrition survey conciuded that:

The number of children under six vears of agye with
chronic malnutrition exceeded uvne million, and
approximately a guacrter of a million Peruvian children
were bth‘“e_Ly stunted and underweight fur their ages
and at high risk of severe illness or death.

ApproxXximately sixtly percent of the households with
maincurished children were engaged in agricultural
production and agricultural wage work for their
iiveiihood. Their economic outwvut in terms of product
and labor effort was insufficient to provide then
adeguate diets, housing, sanitation, water and access
to preventive and curative health services. The;r pcor
heaith and diets in turn prevented them from
participating more fully in the economic prULUbbes of
the soclety, ror the long run, the soiution is to
reverse (and perhaps compensate for) the ionyg standing

¢

and continuing bias against agriculture and labor,
particularly in the highlands. Such reversal of policy
and of developmental strategy does not seem to be
forthcoming, and even if it were, it would not solve
the problems of the households whose conditions of
exlreme povery woulda prevent their response to improved
economic incentives. Direct nutritional interventions
must be undertaken urgently to assist these households.

4
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Summary

Efforts to close the economy of Peru to the conditions in

Ha

world markets during the 1970s distorted the structure of
incentives against agriculture as a whole. Average real vproducer

rices for agricultural products declined by more than the

induced increases in the domestic price of manufactured goods .
At the retall level, the decline in food prices was modest, so
that urban conswners and some rural dwellers (particularly in the
Sierra) would have increased their consumption uf all foods by
modest amounts. Upper income urban dwellers benefitted more in
relative an? absclute terms than did the rest of the country with

n food

[N

respect Ltu fooud consumption. The improvements
consunmpltion by these groubs would have come at the expense o
consumpvlion by rural covastal dwellers since aggregate

disappearance data shows a slight decline in total food

a
<
Q
[N
[
a
c
fuly
4
e
~
<
[N
o
~
i
(T
-
[%e]
=1
(@]
4]
[%N
]
<
'S
[
[
[N
(0]
C
=
-+
C
+
T
[
(o)
9]
@)
/4

The deteriorating incentives to agricuiture arose primarily
through the decline of the real exchange rate as a result of the
rise in the price of non-tradables induced by the protective
sult of th

instruments for the industrial sector. As a r

[11]
[11]
1]

[oH
[

eterioration of agricultural incentives, export performance
declined for the agricultural sector and food imports were

increasingly reguired. Midway through the decade, subsidies on

tradable foods were used to

[

solate domestic markets from rapid

increases in the internaticnal price of cereals. Later, when



international prices declined, the subsidies were increasingly
captured by domestic producers of cereals (primerily rice).
There has been a general misconception about the natare of food
subsidies in Peru in that they were nct directed at consumers but
rather resulted from parastatal deticits. During the industrial
vrotection period the subsidies tended to be absorbed by the

parastatals as part of their operating costs,

sts

[14]

The evolution of the uniform equivalent tariff sugg
that, during the 19605 and 1970s, the Peruvian economny becanme
more closed, with increases in restrictions on trade. The real

exchange ratle underwent a major and persistent decline after the

1960s, reducing the profitaviliity of vroducing tradables vis-a-
vis non-tradables. Recovery did not begin until the late i970s

after « series of major develiuation and the institotion of a
Crawling peg regime; this policv was terminated in 1985 and
conditions similar to those of the mid-seventies prevail 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 countries, slowing their wroduction and speeding up
increases in the domestic consumption of tradables {imported
cereals and exportables), reducing the contribution of
agriculture to growth and to the balance of payments, and making

-

developing countries more dependent on imported food. it is

=t

important to recognize, however, that a fall ng real exchange
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rat

[11]

is not necessarily a sign for a devaluation. The externail

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

rate, because of reslrictions on imports or larger

T

Xxchang

o

inflows of capital, including foreign assistance. A result would
be tnat agriculture, together wilh exportables in general, would
be taxed implicitiy. This penalty on agriculture is inherent and

lasts as leng as industry is highly protected. It cannot be

(%

eliminated by better management of other areas of economic

policy.

n Peru, the changes in relative

[

For the periovd studied

prices induced by the trade and agricultural po

~

icies caused non-

[ 3]

traded agricultural producls to become reilatively nore expensive
than tradable (inported) foods. AS a result, there has been a
major shift in the dietl awav from traditional foods to food

products made {rom tradable or imported food stuffs. This impact

els have changed

=n

is most obvious among highland dwellers whose d

most drastically.

The principal effects on food consumption and income

[y
¢
IR
T
o
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were pursued rather than from direct vrice pol

ed tradable

jo

agriculture. Price controls mav have shiel
com Tfluctuations in worid markets, but any benefits
for either farmers or consumers were more than offset by the

deterioration of real personal incomes that arose from *he trade
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restrictions., Even urban dwellers . oserved declines in their

real incomes during the 1970s.

14z

tion, it is difficult to blame the

a
(]

Regarding trade liber

R

veralization on any deterioration of food

-4
=t

real effects of the

intaxe by the poor in Lima or elsewhere in the country that has
veen reported during the 1980s. in fact, it would apwear that

freer trade would have neutralized any possible deleterious food

consumption impacts that could have arisen in the move to

liberalization, because world prices for food were dropping
during the period of trade liberalization. Had international

brices been allowed Lo transmit (hemselves, ‘eruvian agriculture
Wwould have shifted to exportable vroducts and non-tradabless, with
a4 net positive effect on the balance of agricaltural trade even
though more food would have been imworted. From a disteibutional
point of view, trade liberalization throughout the economy,

including aygriculiture, would have been ralher neutral with

respect o the existing distribution of income. The move towards
liveralization per se cannot be blamed on anv avparent

deterioration of incomes and food consamption which has been

observed recentlv.

analiysis of t

T

Th 1is study ended in 1982. Since then, Peru

has experienced a severe shock from the climatic effects of 23
Nifio" in 1983, a delerioration in the wourlad orices for its

exportables, a return to restrictive trade and exchange rate

policies, as well as increasing political arn civil strife. All



these recent events exacerbate the impoverishment of the Peruvian
population that was aggravated vy the trade poiicies of the 1960s

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

The parameters are given as follows:

1. incidence Parameters Wgy and ey, which are used to
measure the implied taxation through real exchange rate effects
on the relative prices of agricultural importables (am) and
exportables (ax), respectively,.

2. Supply Elasticity Matrix I =7, where i, j = am, ax,
ali, nm. A fifth gector is nh, non-trdaded non-agriculture {e.g.
services) whose resource use and production is solved by residual
to equate sinulated aggregate value added to realized (actual)
value added (GDP), tou thus wvreserve consis stency with the
assumptions under which the o's were estimated

3. Relalive Retail Price Weights v ;5 Which give the
proportions of a retail price for a commedity i in terems of the
wholesale prices of other commodities e.g. for i = am then j o=
dm,_u)‘n brecause E-'_”E’am;h:'L‘:“'L = dmldm" am ° an,nmEPm . These
welghts were sovaved [rom matching 1973 national product and
incolne accounts and tlt: 1973 input/soutput matrix to the ZINCA
expenditure data as described earlier,

4, Deliand  Svs Leny R P41 X = population grouwps
identifier e.g Loer hall of Lhe iju(:unu:- alstribatien in Lina,
jowsr nail, slerra z‘u.r‘dl, eltc., and "'Uizk’ are the five sets of
Demand Falrices D and income elasticities 7Y which were est’mated
ecoiomelricalliy with vearly time series data from 31356-1982, and
the budyel shazes of each commodity for each grouw as wublished
by Amat v Leon (1%81).

5. Consumblion Shares for each poupulation group

representing the share of aggregate expenditures (in 1972/73),
(6y) 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.. = U4, D..X and 5. =
D.; RN Dlj and iy ¥é

K, where 5k represents
the share of aggregate expendi
population group (Table 3).

ures represented by each

6. Laborp Market Coefficients A; the sectcral labor shares

i = am, ax, ah, nm, nh were computed from the 1973 input-output

matrix as reported by Reardon (1i$84) (Apvendix .. . ue 1). Thus
changes in labor incomes for each group are computed as:

] . A

ELX = 2.¢%. (SP') where ¢.%

A Jd. Y

th

ulia
21

coefficients for distributing sectoral wage b
ion groups. These were also developed fr
ix Teble 2), S is the matrix of supply elast
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is the vector of propcrtional changes in the relative prices.
Appendix Table 1 also presents the structure of the Peruvian
aecol ony in 1973, the year that serves as the "pivotal" point for
the comparative static calculations in the simulation progran.

The simulation program solves the following eguations by
Gauss - Siede]l iteration:

a) Relative Producer Prices for Agricultural Tradables:

¥

E(Pyn/Ppp) = EPgy - Lwgy/ (1 a1 T
b4
bl =] 4 = P - r —- L]
2Pa%x/Pnn EPax logx/ (1 way)l .
b) Relative Retail Prices for Agricultural Tradables:

E(PR. /P ) = u. E(P.. /Puy) + E(P. /P 1)

am’ *nh am am’ *nh ‘am, nm nm’ * nh

- R ’ . fo) /P

E(F 4%/ Ppn) UauE(Pay/Ppy) + Uax, nmE(Pnp/Pan)

¢) Income Effects for each bopulation group:
h] b A h]

EYK = - u®EP + ELX, for each group, where p®¥ is the
vector of budget shares correspording to each
povulation ygroup, P is the vector of price
changes computed in the previous steps, and E1F
are the wage bill effects,

b = | TV 4 . . . . e .
EPah Wlal, y=* ™ ZJ“ahJ j Ljsah,j“PJ)

(S

ah, ah Tal, ah

e) Consumption Effects on a commodity by commodity basis
for each vopulation group

- .k = - .K"!VK . . k R
EC 7. RY + }‘JDJJ EPJ



Apper:lix Table 1. Structure of the Peruvian Economy in 1973

(Percentage Shares Excluding Minerals)

Share of Labor's

Value Labor National Share in
Added Force Wage Bill Output
Agricultural Sector
Non-traded ‘home) T.62% 12.76% 7.85% 84 .3%
Exportable i.22 4,52 2,78 61.0
Import~-Competing 4.04 T.04 4.33 49.6
Won-Agricultural Sector
Inmport-Competing 32.40 25,08 21.382 37.7
Non-traded 54.72 50.60 63.22 65.86

Derived from National Product and Income Account data (INE)

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

Apoendix Table 2. Distributional Coefficients for Assigning Labor Factor
Shares of Sectoral Value Added to Personal Incone

Agricuitural Non—-Agricultural

Import Non-
Population Growp  Non-Treded Exportables Importables Canpe ting Traded
Lima Upper Haif 0.00 0.15 0.00 0.52 0.54
Lima Lower Haif 0.00 0.00 0.00 0.10 0.10
Sierra Rural 0.70 0.00 0.50 0.04 0.03
Urkan Other
Than Lima 0.00 0.08 0.00 0.34 0.33
Rural Other
Than Lima 0.30 0.77 0.50 0.00 0.00

Souwrce: Derived fran Reardon (1i984).
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