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EXECUTIVE SUMMARY
 

This report summarizes a study which explored the effects of 
agricultural pricing policies on food consumption in Peru and th, 
interaction of those policies wi th Import Substitution/ 
Industrialization development strategy during the 
last thri.
decades. Spec fi cally, the study identifies the food consumption 
effects of agricultural poIicies for five population grotips 
(three urban and two rural) within the context of economy wide 
relationships between agriculture and the rest of the economy. 

The following conclusions emerge from the results of the 
study: 

1) In the late 1 96 0 's and throughout the 197U's protection 

of thp industrial sector was very high; 

2) Protection of the industrial sector affected real 
exchange rates and caused an effective taxation of 
agri cu1 tu re; 

3) 	 Real producer prices for agricultural products declined;
 

4) 	 As a result, consumption of all foods increased by
 
modest amounts;
 

5) 	 The deterioration in the real exchange rate reduced 
agricultural exports 
and more food imports were
 

required;
 

6) 	 Subsidies which were 
paid through marketing parastatals
 
contributed to increase consumption 
of imported foods,
 
and, when world prices declined, the subsidies were 
captured in part by domestic rice producers.
 

7) 	 Upper income urban dwellers benefitted at the expense
 
of rural coastal dwellers, and increased their food
 
consumption 
of food more in relative terms and absolut,
terms. 

8) 	 With the changes in the relative prices of locally
 
produced versus imported foodstuffs, the diet has
 
shifted from traditional local foods to imported
 
foodsuffs. This change has 
been most marked in the
 
highlands.
 

During the late I960's and thoughout the 7 0's tariff and
 
non-tariff protection of the industrial sector in Peru was raised
 
to extremely high levels by 
an array of tariffs, quantitative
 
restri ctions, import 
licensing and outright prohibitions. In
 
this study, mainstream and contemporary economic analyses have 
been used to measure the induced taxation of agriculture which 
arose through the effect of the industrial protection policy on 
the real exchange rate. 



Timeu series data on prices were used to estimate, the
incidence 
of trade 
policies on the structure of relative pricesunder general equi liHrium conditions. Time series data from thenational product and 
income accounts were 
UsOd to estimate the
structure of production (supply elasticities) an d the resourc(alIlocatioon consequences of the resulting structure of relativeprices. The effects of changes in 
relative prices, 
in turn, were
traced 
to their impact on the consumption patterns for 
the
population groups by 

five
 
means of 
econometric 
estimates 
of the
 

determinants 
of consumption.
 

Summarv 
of Results
 

Efforts 
to close the economy of Peru to the 
conditions 

world markets during the 

in
 
decade of 
the seventies distorted the
structure 
of incentives against agriculture as a whole, andaverage real producer 
prices for agricultural products declined
drastically. 
At the retail level 
however, the 
decline in foodprices was modest because retail 
nrices include services and
manufactured components whose prices rose as a result of thetrade 
policy interventions. 
As a result 
urban consumers some
roral 
dwellers (particularly 

and 

in the 
Sierra) increased their
consumption of all foods by modest amounts. Upper income urbandwellers benefitted more in relative and absolute terms than 
did
the rest of 
 the country wi th 
respect to 
 food intake.
improvements Thein food intake by these higher income groups came

th, expense 
at 

of intake 
bv rural 
coastal dwellers.
 

The deterioration of incentives to agri cuturet aroseprimarily through 
the decline 
of the real exchange rate as a
result of the 
rise in the price of non-tradeables 
which was
induced by the protective instruments which favored theindustrial sector. As a result of 
reduced incentives, export
performance declined 
for the agricultural sector and food importswere increasingly 
required. Subsidies which were under thecontrol of parastatals, further incre ased the need for foodimports. 
 Midway through the decade, thi subsidy on food was usedto isolate domestic markets from rapid increases in theinternational 
price of cereals. Later, when internationalprices declined, the subsidies were increasingly captured by
domestic producers of cereals 
 (primarily rice). 

The changes in relative prices induced by the trade andagricultural policies made home (non-traded) agriculturalproducts relatively more expensive than tradeable (imported)foods. As a result there has been a major shift in the diet away
from traditional foods to food products made from tradeable orimported food stuffs. This impact is most obvious among highlanddwellers whose diets have changed most drastically, toward 
imported foods. 

The principal effects on food consumption and incoedistribution have arisen from the restrictive trade policieswhich were pursued rather than from direct price policies foragriculture. Price controls may have shIelded tradeable 
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agriculture from fluctuations in world markets but any benefits 
for either farmers or consumers were more than off set by thedecline of real personal incomes that arose from thu trade 
restrictions. Even 
urban dwellers observed declines in theirreal incomes during the decade of the seventies. The incom .,
effects of the trade policies tended to exacerbate the existing
maldistribution of income. The use of subsidies for tradeabld 
foods only partially offset the negative income effects oftrade policy. It is also clear that the urban 

the 
dwellers with
 

higher incomes tended 
to benefit relatively and absolutely more
 
than other popu.lation groups from the effect of 
the subsidies.
 

Th: analvses on food subsidies did not include the effects
of financing the subsidy. Since the Peruvian tax system is not
 verv effective, it Is most likely that the subsidy scheme would 
have added to the fiscal deficit. In some years, the fiscal
 
requirement to finance the subsidies exceeded the deficit i.e.there would have been no deficit in 
absenc,+ of the subsidies. To 
the extent that the deficit was financed through money creation
the subsidy scheme may have aggravated inflationary pressures. If

the incidence of inflation 
 falls more on the urban poor, thenthese effects would tend to offset the calculated improvements in 
food consumption attributable 
to the subsidy scheme.
 

Regardina the trade liberalization efiorts of the 
late 70's

and early 80's, it is di f ficult to attribute to them 
deterioration of food intake by the poor 

any 
in Lima or elsewher2 in

the country. In fact it would appear that free trade would have

neutralized 
any possible deleterious food consumption impacts

which could have 
 arisen in the move to liberalization, because
world prices for food were falling during the recent period of
 
trade liberalization. 
 Had international 
prices been allowed to
transmit themselves to domestic prices, Peruvian agriculture
would have shifted to exportable products and non-tradeables with
 a net positive effect on the balance of agricultural trade.
Nevertheless, more food imports would have been needed. From a
distributional point of view, trade liberalization throughout the 
economy includin,- agriculture would have 
been rather neutral with
 
respect to the 
ei:isting distribution of income.
 

The incidence of the policies 
on the diets and incomes of

specific population groups is clearest for the early seventies.
The food consumption and income distribution effects of the price
changes which resulted from the trade policy in th, period 1969to 1973, relative to conditions in the previous five yearsIndicate that in terms of food consumption, th,' upper half of the 
income distribution 
of Lima benefitted 
the most from all of the
poli cies. 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 of f by thu
induistrial protection policies because the price o non-food
items rose significantly and food prices moved very littic. This 
shi fted consumption towards food for the popu lation as a whole
and the upper income households i n Lin a increased thei r 
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consumption of food 
by relatively and absolutely more 
than anv
 
other group. 

The combined effects of the policies wore to significantly
reduce the incomes of the rural coastal 
and jungle dwellers,
relative to the rest of the population. Apparently, the Sierra
urban and rural nopulations benefitted 
 more from the lower foodprices (in terms of income effects) than did the rest of the
population. The Ingains consumption of food resulting from thesubsidies were concentrated among the upper income groups ofLima. The most important effect Is that the overall policyframework benefitted urban consumers at a high cost to coastal
rural dwellers. Finally the results suggest that the subsidies were instrumental in shifting Sierra consumption fron traditionalpatterns to the consumption of imported goods, such as cereal 
products (noodles, bread, etc.). 

The Effects of Trade Liberalization (1979/82). 

After 1978, Peru began an approach towards freer trade than
had prevailed in the preceeding ten years. The analysis of 
the
effects of trade liberalization werf 
based on the changes that
would have occurred after 1968 if the policies pursued after
had been pursued throughout 

1978 
the seventies. 

In the absence of subsidies and price controls, the tradeliberalization effects and the fall in world prices forfoodstuffs would have 
reduced the price of food at 
retail between
 ono and five perc "nt. Under the "free" market solution therewould have 
been a very small (around 1%) improvement in the
consumption of onfood, aggregate. In this case, price controlswould have isolated Peruvian consumers from the benefits of world
price declines and in 
 the absence of subsidies would have caused 
a small decline in food consumption. On producers'the side,however, 
the price controls 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 tradu". 

Under this and
trade policy regime, the diets of the Sierra
rural dwellers would have deteriorated by about one percent and
the diets of the 
non-poor urban dwellers by 
about 2.5 percent.
Urban poor and coastal rural dwellers would have had marginally
improved diets. 
 In contrast 
to the "free" trade solution (no
subsidies), the of
use subsidies 
(with or without price controls)
would have improved food intake significantly for all 
consumer
groups, with urban
the poor 
and the ruraL coastal dwellers
 
benefitting relatively 
more than 
other groups. The improvement
in intake of tradeable foods would have generally been partially
offset by the decline 
in the intake of non-tradeable 
foods.
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1.0 Introduction
 

Over the last four decades, the majority of Peruvians have
 

experienced 
conditions 
of poverty of which one 
manifestation 
is
 
the widespread prevalence 
of chronic malnutrition, which in part
 

is the result of inadequate diets. 
 The inadequacy of 
the diets
 

of 
the urban and rural poor and the persistence of 
malnutrition
 

has been amply documented 
(The Lancet, 1949; 
Collazos 
et al.,
 
1959; Amat y Leon and 
 Curonisy, 
1981; Franklin 
et al., 1983).
 

Many explanations have been offered 
as probable causes 
for the
 
persistence 
of chronic undernutrition, 
e.g. the fragility 
of the
 

ecology, 
the susceptibility 
of the country's agriculture 
to
 
drought, high 
costs 
in the transport system, 
economic
 

inefficiencies 
in the food distribution 
system, unfavorable
 

conditions 
in international 
markets 
for Peru's tradeable
 

products, 
and disincentives 
arising from 
policies 
for agriculture
 

and the 
import substitution/industrialization 

strategies which
 

have been pursued. Undoubtedly, 
each 
of these explanations
 

accounts 
for some part 
of the nutrition problem 
for Peru.
 

This report summarizes 
a study which has explored the role 
of agricultural 
 pricing policies, and the 
 interaction 
 of
 

these with 
the policy instruments 
of the Import
 
Substitution/Industrialization 


development strategies which have
 

been pursued throughout 
the last decades. 
 The principal focus 
is
 
to measure 
the effects of commercial (trade) policy on 
the real
 

exchange rate 
as measured by 
the relative prices of 
tradeables
 
versus 
non tradeables. 
 The analytical apparatus 
is designed to
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trace the effect of changes on the real exchange rate on the
 

structure of relative prices and hence 
on consumDtion and
 

incomes. The objective is to estimate the impact of past
 

policies on the consumption of food by different population
 

groups, and from these estimates, contribute information which
 

may 	assist policy makers in identifying policies which may
 

enhance nutrition in the future.
 

Specifically, this study seeks to identify the food
 

consumption effects of agricultural policies in the context of
 

economy-wide relationships between agriculture and the rest of
 

the economy. Principal among the policy instruments of interest
 

are those related to international trade, and the structure of
 

economic incentives for productive sectors and the structure of
 

relative prices faced by the consumers. The study measures the
 

food consumption effects of policies by tracing the effect of
 

changes in orices on the food consumption patterns of five
 

population groups in urban and rural areas.
 

It is important to emphasize that this study focuses only 
on
 

one 	determinant of the real exchange rate, 
i.e. trade policy and
 

the industrial protection strategy. Other important determinants
 

of the real exchange rate, such as international terms of trade,
 

the fiscal deficit and its financing, and the management for the
 

cepital accounts of the economy may have in recent times had a
 

substantial and perhaps dominant effect on 
the structure of
 

economic incentives within Peru.
 

1.1 	 The Food Consumntion Situation Since 1950
 

Autunes de Mayolo (1981) has reported that the adequacy of
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the Peruvian diet has deteriorated since pre-Colombian times when
 

the inhabitants of Peru achieved food sufficiency through the
 

domestication and husbandry of a large number of animal and
 

vegetable species and successfully exploited the diversity of the
 

ecology to achieve food security. In the last four decades, food
 

availability appears to have been inadequate and the diversity of
 

the diet has deteriorated. The composition of the diet has
 

shifted away from proteins obtained from animal sources towards
 

carbohydrates, with cereals (and products manufactured from
 

cereals) becoming the most important sources of calories
 

throughout the country. The level of food energy available has
 

averaged less than 90 percent of the recommended level (FAO,
 

United Nations). The available evidence suggests that both rural
 

and urban populations have suffered from chronic undernutrition;
 

a report by The Lancet as early as 1949 stated that:
 

"Lima is expanding rapidly. The birth rate is high
 
and immigrants are coming in from the countryside to
 
work in new industries. But the population seems
 
to have already outgrown its food supply, its
 
housing, and its sanitary system."
 

Reports of dietary patterns from the early 1950's (Collazos
 

et al., 1959) indicate that regional diets varied greatly as a
 

function of locally available foodstuffs. For example, in 1958,
 

15 percent of the rural coastal population were consuming only
 

half of the daily recommended calories, and 16 percent and 3
 

percent of the Sierra and Selva communities, respectively,
 

consumed half or less of the daily recommended calories. For the
 

1960's and early 1970's, Reutlinger and Alderman(1979) reported
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that average aggregate calorie availability was approximately 97
 

percent of recommended levels, and that the income distribution
 

was so skewed that in 1973 more than half of the population was
 

eating food in quantities which were insufficient to meet calorie
 

recommendations.
 

Coutu and King(1966) reported that by the 1960's it was
 

clear that the national food supply was not keeping pace with the
 

growth of the population and that the cause of this situation
 

was centered more on agricultural policies than on natural
 

factors. ECIEL (Estudios Conjuntos scbre Integracion Economica
 

Latinoamericana) data for Lima indicate that in 1968 the
 

distribution of expenditures on all types of food, with the
 

exception of roots and tubers, was concentrated in the upper
 

income stratum of Lima, and the lowest quartile of the population
 

was consuming disproportionately fewer quantities of dairy
 

products, meats, fish, seafood and fruit. This maldistribution of
 

nutrients was closely linked to the fact that Lima had one of the
 

most skewed distributions of income among the cities in the
 

Americas (Musgrove, 1978).
 

The inadequacy of the diets of most Peruvians was further
 

emphasized when in 1971/1972, a national food consumption survey
 

(ENCA: Encuesta Nacional de Consumo de Alimentos) was undertaken
 

to analyze Peru's consumption and .iutritional problems. Those
 

data revealed that 44 percent of preschool-aged children were
 

classified as malnourished (Amat y Leon and Curonisy, 1981).
 

Children in rural areas showed sufficient growth retardation to
 

be classified as stunted as a result of chronic undernutrition,
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while urban children generally ap)eared to be able to recover
 

from acute episodes of malnutrition so that weights appeared
 

normal for height. The higher incidences of malnutrition were
 

found in rural areas; 50 percent of severely malnourished
 

children were concentrated in the Sierra, although only 32
 

percent of the country's children lived in this region. The ENCA
 

data revealed a greater maldistribution of incomes in the rural
 

areas than in the cities.
 

Contrary to widely held popular beliefs that rural
 

households were primarily self-sufficient subsistence households,
 

the ENCA studies revealed that even in the Sierra, rural
 

households were highly dependent on markets for their products,
 

labor, and consumption. Although rural households consumed much
 

of what they produced, and this represented a major portion of
 

their total food consumption (63.4 percent for all rural areas), 

a large share of rural household incomes was derived from off

farm labor earnings. Analysis of the ENCA data for southern and
 

central Sierra populations by Ferroni (1980) showed that "rural
 

smallholders typically need to generate a significant part of
 

their livelihood through market transactions." Rural dwellers
 

were highly dependent on the market place for about a third of
 

their food and most of their incomes, and the majority of rural
 

households were unable to produce enough food or earn enough
 

income through market activities to meet their nutritional needs.
 

M ore recent anthropological reports highlight the growing
 

importance of processed wheat products in the rural diets
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(Franklin et al., 1983).
 

A 1981 World Bank report (Thumm et al.) analyzed the changes
 

in the level and distribution of income from 1970 to 1979. They
 

found that real per capita incomes of the lowest half of the
 

distribution fell by 18 percent and real disposable incomes of
 

the urban poor deteriorated significantly during the latter half
 

of the 1970's. A continuing influx of rural workers to the
 

cities aggravated this decline in incomes. Concurrently, for the
 

rural areas total real personal income in the agricultural sector
 

declined at a rate of approximately 1.4 percent per year from
 

1970 to 1982, even though the agricultural labor force continued
 

to grow (INE, 1983).
 

Recently, there has been concern that efforts to liberalize
 

international commerce have interacted with unfavorable
 

conditions in world markets and catastrophic climatic disruptions
 

to further aggravate the food consumption situation for the urban
 

and rural poor. In 1983, field work by a team from Sigma One
 

Corporation revealed that throughout the country, diets had
 

become dependent on a few commodities--particularly rice, bread
 

and noodles--all of which are purchased in the market, even in
 

traditionally subsistence regions. Calculations with data from
 

that field work also indicate that if all income from rural wage 

work were allocated to food, only 91 percent of calorie 

recommendations could be met. It was concluded that a large 

proportion of the population was consuming diets that were 

grossly inadequate in energy, and therefore in nutrients. While 

this situation was, in part, the result of the climatic disasters 
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of 1983, it is hypothesized that the climatic crisis only
 

aggravated a long-standing problem whose origins are also to be
 

found in national economic policies and development strategies.
 

1.2 Economic, Agricultural and Food Policies
 

Various economic events have had direct and indirect effects
 

on the availability and cost of food for different population
 

groups in Peru. Apparently, Peru has followed a cheap food
 

policv for urban consumers for many years (Orden et al.,
 

1982), which may be the basis for an increased dependence on 

imported foodstuffs to satisfy urban food requirements. In 1983, 

Peru imported one billion dollars worth of food. Ostensibly, 

this cheap food policy was one instrument among several directed 

at promoting the development of an industrial manufacturing 

sector to compete with imported goods. This process to develop 

the industrial sector through policy interventions such as 

selective protective tariffs and an array of non tariff barriers 

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

throughout the subsequent decades, and even recent efforts to 

return to more neutral structures of economic incentives preserve 

strong elements of intervention in the markets , particularly 

those for foodstuffs. One purpose of the industrialization 

strategy has been to generate employment and improve labor
 

incomes.
 

Additionally, an agrarian reform process initiated in
was 


the 1960's and was intensified after the military takeover in
 

1968. During the 1970's, the military government attempted to
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restructure the agricultural sector through several
 

interventions, including land redistribution 
and increased
 

parastatal intervention in 
the marketing of food commodities.
 

It was expected that 
these approaches to economic development 

would improve incomes for the rural population and increase 

the productivity of the agricultural sector. Price controls and 

direct involvement by parastatals in food markets, including
 

significant subsidization of imported grains, 
 were an attempt to
 

maintain adequate and low 
cost food supplies, particularly for
 

urban households. While factor market interventions were designed
 

to aid the producers of agricultural products, increasing
 

subsidies were necessary to maintain domestic 
prices at low
 

levels when international prices for agricultural commodities
 

rose sharply in the mid-1970's; market incentives for food 

production deteriorated so much that the sowing of food crops in 

irrigated lands 
in the coast had to be mandated.
 

The production impacts 
of the land reforms were not
 

substantial (Caballero, 1976; Caballero 
 and Alvarez,
 

1980). Apparently, the assistance given through 
factor markets
 

was nullified by depressed product prices. 
 With their increased
 

intervention into 
the marketing of food commodities, parastatals
 

were 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, milk and dairy
 

*The notable exception being rice, which is 
almost totally
 
controlled by a parastatal marketing agency--ECASA (Enpresa de
 
Comercializacion del Arroz, S.A.).
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products. Beginning in 
1973, wheat was subsized to maintain low
 

domestic prices to the 
milling industry and to maintain fixed
 

prices for consumers. By 1980, 
direct subsidies on imported
 

foodstuffs totaled approximately 180 million U.S. 
 dollars,
 

lowering consumer prices 
on these foods by an average of 15
 

percent (Franklin, 1980). 
 Since 1969, Peru's annual food
 

subsidy budget has 
averaged approximately $100 U.S. 
million in
 

real 1973 dollars; 
the 1983 budget allocated approximately $200
 

U.S. million to subsidize food consumption. Non-controlled 

commodities 
rose in price during this time. Even with 
price
 

controls and the high level of subsidization, the index of food 

prices rose more rapidly than the consumer price index 
in the
 

latter part of the 70's. 
 The ratio of the food price index to
 

the rest of the consumer price 
index rose by nearly 30 percent
 

from 1970 to 1980.
 

The civilian government 
which was in office from 1980 to
 

1985 attempted to promote 
economic recovery by implementing
 

policies designed to liberalize trade and shift subsidies from 

imported foods to domestically produced foods, 
particularly rice.
 

In the agricultural sector, 
investments were 
directed at
 

extension 
and research services, toand there was a shift 


reliance on market 
forces and the private sector for the
 

allocation of domestic 
resources. At the same time there was a 

general decline 
in the world prices of primary commodities which
 

seriously affected Peru's import 
earnings. The previous
 

government 
and the private sector had borrowed heavily 
from
 

international sources, and in the 
80's Per has faced severe
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problems with the 
repayment of its international debt. The
 

climatic crisis of 
1983 aggravated conditions of internal and
 

external disequilibrium in the economy, which were 
in part due to
 

the "international debt crisis" 
and very low prices for mineral
 

exports. A program of "stabilization-cum-economic recovery" which
 

was begun in 
1978 was short lived at best. During the late 70's
 

and throughout the 80's, the 
economy has been stagnant and
 

dominated by accelerating inflation and 
very high unemployment as
 

measured by official statistics.
 

It is also widely believed that the move towards trade
 

liberalization has aggravated the 
problems of poverty and the
 

maldistribution of 
income. At this writing, there exist calls
 

from many political points of 
view for policy initiatives to
 

improve the food consumption situation and 
to promote rural and
 

urban employment. Among the instruments proposed are "selective"
 

protection to industries that 
can generate employment, incentives
 

for agriculture 
(producer subsidies and subsidized credit),
 

various 
appro.cheq to "exchange rate management" and a return to
 

retail price controls for basic goods. 
 It is hoped that this
 

study can contribute information which might be useful in the
 

ongoing debates on 
the issues regarding the food consumption
 

effects of such policies.
 

1.3 Overview of the Stud,
 

This study on the food consumption effects of agricultural
 

policies is based on the hypothesis that agricultural output for
 

most of the post-World War II period 
has been depressed because
 

of disincentives in agricultural pricing policies and their
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interaction with selective trade policies. During 
the late
 

1960's and thoughout the 
70's protection to the industrial sector
 

was raised to incredibly high 
levels by an array of tariffs,
 

quantitative restrictions, import licensing and outright
 

prohibitions. Recently, policies have tended 
to reverse the
 

distortions against agriculture, but within the agricultural
 

sector, even recent policies appear to have been biased in 
favor
 

of commercial rather than household-based agriculture. It is
 

hypothesized that these conditions, through their independent
 

effect on the real exchange rate, i.e. the price of non-traded
 

commodities relative to the price of 
those that are
 

internationally tradeable have resulted in a greater 
dependence
 

on imported food commodities for the urban areas 
and poorer rural
 

diets than would have occurred under a more neutral structure of
 

economic incentives. This hypothesis 
isolates one determinant of
 

the real exchange rate from others to focus on the interaction of
 

trade policy with domestic policies for the prices of 
food and
 

agricultural products.
 

The study is an empirical application of mainstream economic
 

analysis. The policy instruments of interest are those that
 

affect the structure of 
relative prices within the Peruvian
 

economy. Relative prices are 
seen as the signals that influence
 

the allocation of resources by individuals to production and
 

consumption activities. 
 The choices of individuals lead to the
 

aggregate structure of production and consumption for the economy
 

as a whole and 
to the structure of income and consumption for
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particular population 
groups. In the analyses that follow, the
 

productive side of the economy is into
divided sectors that
 

correspond to the internationally traded and non-traded
 

components of agriculture and the 
rest of the economy. The 

consumption side of the economy is divided into the real
 

expenditures on food and other consumption for five population
 

groups--the upper half 
and lower half of the expenditure/income
 

distribution in the city of 
Lima, the rural Sierra, and other
 

urban and rural populations.
 

Time series data on prices have been used 
to estimate the
 

incidence of trade policies on the 
structure of relative prices
 

under general equilibrium conditions. 
 Time series data from the
 

national product and income accounts have been used to estimate
 

the structure of production (supply elasticities) and the
 

resource allocation consequences of the resulting structure of
 

relative prices. 
The effects of changes in relative prices, in
 

turn, are traced to their impact on the 
consumption patterns for
 

the five population 
groups by means of econometric estimates of
 

the determinants of consumption 
expenditures for the five
 

population groups. The three components of the analytical
 

apparatus--incidence of Policies 
on relative prices, supply
 

analysis, and income and 
expenditure analysis--were integratLd by
 

means of a computer simulation model 
to compute the effect of
 

alternative 
poli cies on food prices, food supply, and food
 

consumption. The apparatus 
is a model of resource allocation in
 

the real parts of the economy and excludes explicit consideration
 

of monetary aspects. 
The effects of monetary policy and the rate
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of growth of the economy 
are not part of this study; the
 

conclusions of 
the study must therefore be interpreted as 
if
 

these omitted effects 
were neutral with respect to food
 

consumption, 
sectoral employment and the distribution of income.
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2.0 	 Policy Instruments and 
the Structure of Economic Incentives
 

Various policies have been used 
to modify the structure of
 

economic incentives 
 in the Peruvian economy. In this study, two
 

kinds of policy interventions are considered, those directed at
 

the economy as a w'-ole and those that 
were explicitly centered on
 

agriculture and food. The 
political economy underlying the
 

policy interventions of the post-World War II era has been
 

discussed by several authors--Thorp and Bertram, 1978:
 

Fitzgerald, 1979; Samaniego, 1979; Schydlowsky and Wicht, 1979;
 

Figueroa, 1981; and Alvarez, 
1983. Essentially, these works
 

indicate that from the 
late 	1950's through the late 19 7 0's Peru
 

has pursued policies which tended to protect import-competing
 

non-agricultural activities and which tended to 
depress the 

structure of incentives facing agriculture. At the same time, 

price controls and subsidies in the markets for food have 

attempted to foster the industrialization process by attempting
 

to lower the urban cost of living.
 

2.1 	 Internatiunal Prices and Exchange Rate Effects on
 
Agriculture
 

Peru, like other 
Latin American economies is essentially
 

open to international trade, having traditionally depended on
 

exporting primary .,)mmodities (minerals, fish products, and
 

agricultural commodities) for an important part of its 
national
 

income and employment and for almost all of its foreign exchange
 

earnings. More recently 
Peru has increased its participation in
 

international markets as an 
importer of cereal grains, vegetable
 

oils and animal products.
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The analysis in this report is based 
on Peru's traditional
 

openness to international trade 
as an exporter and importer of
 

agricultural commodities. In the context 
of relative openness to
 

international trade, country
a exports commodities in which the
 

domestic market clearing price (gross of 
transport, marketing and
 

processing costs) would seculLl' y lie below 
prices prevailing in
 

international markets, and 
imports those for which the 
domestic
 

market clearing price 
would lie above world prices in a secular
 

manner. Those commodities for which transport costs or other
 

natural rather than contrived barriers 
cause international trade
 

to be prohibitive would be essentially not tradeable. 
 Changes in
 

world market conditions, domestic 
demand and domestic costs of
 

production as well as technical innovations could cause switching
 

of these conditions from time to time, e.g. the case of rice for
 

Pe ru. 

The non traded commodities and services 
are related to the
 

tradeable commodities (exportable and importable) through the
 

possibilities for substitution 
that exist in consumption and in
 

production 
within the economy. International prices can
 

therefore affect the 
relative prices of all commodities, those
 

not traded 
as well as the tradeables. Accordingly, the
 

fundamental relationship of domestic prices to 
international
 

prices for tradeable commodities forms the core of the 
analysis;
 

it is presented symbolically as:
 

PDomestic = R°Pworld(l+t), where 

R0 
 is the nominal exchange 
rate at which trade in the particular
 

commodity would occur, and 
t is a proportional tax or subsidy
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which may result from explicit import 
tariffs (export subsidies)
 

or indirectly 
from efforts to maintain domestic prices 
at levels
 

different than the prevailing international price, e.g. through
 

price 	controls.
 

2.1.1 	 Nominal Protection and Net Protection
 

When the proportional 
tax factor, t, is positive at the
 

official exchange rate, domestic prices lie above world market
 

prices as stated 
in domestic currency. 
 This condition 
is
 

described as positive nominal 
protection; when the opposite is
 

true, i.e. domestic prices 
lie below the international 
price
 

converted to domestic currency 
at the official exchange rate,
 

nominal protection is said to be 
negative. These 
conditions 
can
 

be the result of price variability in domestic or 
international
 

markets or they 
can be 	the consequence 
of explicit domestic
 

policies.
 

Secular patterns of nominal protection can reveal insight
 

into domestic pricing 
policy for agricultural commodities.
 

Negative nominal protection 
can result from explicit taxation
 

for revenue purposes, among others, 
or from implicit taxation as
 

a consequence of export quotas 
or price controls. A secular
 

pattern of 
positive protection could reveal efforts 
to provide
 

self sufficiency or 
food security as 
well as attempts to transfer
 

income to producers of the protected 
commodities. 
Either 	pattern
 

of negative 
or positive protection can also 
result as the
 

intended or unintended consequence 
of efforts to stabilize prices
 

particularly when parastatal organizations are involved in the
 

marketing of the commodity in question.
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As the pricing equation shows, domestic 
prices are
 

computed by converting international 
prices to domestic curtency
 

at some exchange rate. Peru, 
like other Latin American countries
 

has, intentionally and otherwise, 
used exchange rate controls to
 

affect the structure of relative prices faced 
by their consumers
 

and producers of agricultural products. 
In Peru, real exchange
 

rates have fluctuated either 
as a consequence of domestic
 

economic policies, trade 
policies, deterioration in terms of
 

trade or other monetary 
and real phenomena. The fluctuations in
 

the real exchange rate affect the 
incentives for production 
and
 

consumption in opposite 
directions; an overvaluation of the
 

nominal exchange rate resulting from deterioration of the real
 

exchange rate can stimulate incre-ised consumption of nontraded
 

goods and decreased production of tradeables. Exchange rate
 

overvaluation 
causes the domestic price of agricultural
 

tradeables to 
be lower than the international price. This
 

becomes, in effect, 
a tax on the production of tradeables and 
a
 

subsidy to the consumption of 
importables and exportables. To
 

the extent that the products of the agricultural sector 
are
 

tradeable, overvaluation becomes a on
tax the agricultural
 

sector.
 

The effects of exchange rate distortions are also frequently
 

aggravated by the instruments chosen 
to attempt to manage the
 

resulting deterioration in 
the balance 
of trade such as selective
 

import prohibitions, quantitative restrictions 
on imports,
 

subsidies to non-traditional exports and 
increasing levels of
 

tariff protection to non-agricultural 
import competing
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activities. 
Such efforts 
can lead to 
further deterioration of
 

the real exchange rate.
 

When the 
degree of overvaluation of 
the exchange rate is
 

subtracted 
from the estimates 
of nominal protection, 
the
 

resulting 
measure 
of the divergence 
of domestic prices from
 

international 
prices is known 
as net protection. Net 
protection
 

thus consists 
of two components: 
 explicit pricing policies which
 

can result in 
some level of 
n.ominal protection and economy wide
 

policy which can 
result in divergence between nominal and real
 

exchange rates. These 
two components 
may be mutually re

inforcing or 
partially off-setting.
 

2.1.2 
 Factor Market Interventions and 
Effective Protection
 

Exchange 
rate management and 
factor market interventions
 

through parastatal involvement 
or through controls 
in the markets
 

for production factors also 
affect the structure 
of agricultural
 

incentives 
and have important distributional 
consequences.
 

Overvalued exchange rates, 
in the absence of 
other interventions,
 

cause imported 
factors of production 
such as machinery and
 

chemical products to be 
lower priced in domestic currency than 

they would otherwise be. It is also not uncommon that under the 
aegis of development programs 
factors of production will 
be
 

subsidized 
directly by government entities 
or indirectly through
 

supervised credit 
schemes with 
negative real 
interest rates 
(See
 

Scobie and Franklin, 1977, 
for examples). 
These interventions
 

seek to promote agricultural production 
and often the adoption of
 

yield increasing technologies; 
they become, in 
many cases, de
 

facto 
attempts to compensate through factor 
markets 
for what has
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been taxed away through the product market and through 

cvervaluation of the exchange rate. Factors will not always be 

lowei priced since they 
may also include the products of
 

protected domestic industry and these will 
be higher priced in
 

domestic markets 
than in international markets.
 

The effective rate of protection (ERP) measures 
the total
 

effect of distortions in product, factor and 
foreign exchange
 

markets that 
results 
from the overall structure of economic
 

incentives. 
 For any commodity, this structure comprises 
import
 

tariffs, export 
taxes and subsidies, price controls, quantity
 

restrictions, 
and the divergence 
of tht exchange rate from
 

equilibrium resulting in 
over or 
under valuation applicable to
 

the commodity 
or any inputs used to produce the commodity. The
 

ERP measures the percentage deviation 
of domestic value added in
 

an activity from the 
value added 
that would result under free
 

trade at international prices for all 
inputs and outputs.
 

The concept of the effective rate of protection in the
 

presence of tariffs 
has been extensively developed by 
Corden
 

(1966) and Johnson'(1969). 
 The formula for its calculation was
 

extended by Valdes (1973) 
to account for the effects of price
 

controls, quantity 
restrictions 
and nominal exchange rates. In
 

this formulation, 
the effect of the protective structure is
 

reflected 
solely in the differentials 
between domestic prices of
 

inputs and outputs and international 
(free trade) prices. While
 

explicit 
data on actual tariffs, taxes, subsidies, etc. are
 

therefore not required 
in the presence of price controls 
or
 

quantity restrictions, 
The accuracy of the estimates depends
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solely on the quality of 
price data for the relevant inputs and
 

outputs.
 

2.2 Effective Protection for Agricultural Products 
in Peru
 

Table 1 presents nominal 
 rates of protection, exchange 
rate
 

overvaluation, net 
rates of protection and effective rates 
of
 

protection 
for rice and cotton for the selected years for a
 

number of locations in coastal 
Peru. Rice production was
 

positively protected in nominal 
terms in 1965 and 
1982, while
 

effective protection was negative in 
1965 and positive in 1982.
 

The principal source of 
negative effective protection in 1965 was
 

the substantial overvaluation 
of the exchange rate (estimated
 

through purchasing 
power parity calculations) while nominal
 

protection 
was very high in 1982, reflecting a producers' subsidy
 

being paid by ECASA, the 
rice marketing parastatal. Small
 

di~fferences between net 
and effective rates for the same years
 

suggest only limited 
factor market distortions. This suggests
 

that the principal source of distortions may have been the
 

overall economic policy working though its 
effect on the real
 

exchange 
rate rather than specific agricultural pricing policies.
 

For cotton, nominal, net and effective protection rates 
were
 

negative for 
each year studied. Net 
rates of protection remained
 

between -0.35 and -0.54 throughout this period, with exchange 

rate overvaluation contributing more in 1969 and 1971 and higher
 

rates of 
nominal negative protection contributing more in the two
 

later years. This result suggests that exportable agriculture
 

was being taxed directly, in 
addition to the depressing effects
 

on prices arising 
from an apparent deterioration of the real
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Table 1. 
Nominal, Net and Effective Rates of Protection
 

for Rice and Cotton in Selected Years
 

Rice
 

Nominal Ratea Overvaluationb of 
 Net Ratec of Effective Rate
 
Region Year of Protection Exchange Rate Protection 
 of Protection
 

Lambaveque 1965 
 +0.028 
 +0.353 -0.325 -0.326

Lambayeque 1973 
 -0.359 
 +0.219 -0.578 -0.878
Lambayeque 1976/77 -0.064 
 +0.057 
 -0.124 -0.689

Piura 
 1982 +0.220 
 +0.041 +0.180 +0.124
 

Cotton
 

Nominal Ratea Overvaluationb of 
 Net Ratec of Effective Rate

Region Year of Protection 
 Exchange Rate Protection of Protection
 

Pisco 1969 
 -0.187 
 +0.285 -0.472 -0.576
Lima 1971 
 -0.080 
 +0.283 
 -0.363 -0.505
Canete 1976/77 -0.482 
 +0.057 -0.539 -0.841
Ica 1982 -0.313 +0.041 
 -0.354 -0.673
 

aNominal rate of protection (NRP) = (Domestic Producer Price/[Int'l Producer Price 
Official Exchange Rate]) - 1. 

bOvervaluation = (Official Exchange Rate - Parity Exchange Estimate)/Official 

Exchange Rate. 

CNet Rate = NRP - Overvaluation. 

Source: Sigma One Corporation
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exchange rate.
 

The above analyses suggest that 
the principal distortions to
 

agricultural incentives 
arose from the divergence of the nominal
 

from the real exchange rate, although cotton (an export crop) 
was
 

also being taxed through product and 
factor pricing. Two
 

important caveats 
are warranted, however. 
First it must be noted
 

that the 
exchange rate distortions are 
measured by purchasing
 

power parity calculations 
and may therefore differ substantially
 

if other measures of the 
real 	exchange rate 
were 	used. Secondly,
 

the calculations of 
the effective rate of protection are partial
 

equilibrium results. The results are, 
 therefore, best
 

interpreted qualitatively 
as an indication 
of the overall
 

direction and intensity of the 
distortions to agricultural
 

incentives. 
The 	next section presents a description of 
a more
 

general approach towards measuring the effect of trade policy on
 

the real exchange rate and the
on structure of relative prices 
on
 

the economy as a whole.
 

2.3 	 Trade Policy and the Structure of Relative Prices
 

Trade or commercial policy for Peru 
in the last fuur decades
 

has 	 been implemented through a complex structure of tariffs, 

quota restrictions, and other protective mechanisms such as the 

requirement for previous licensing for certain imports. 
These
 

instruments sought 
to promote industrialization 
and 	import 

substitution by attempting to protect the import competing non

agricultural. sectors 
from international competition. 
The
 

resulting structure 
of protection 
can be represented by the
 

equivalent uniform tariff, 
defined as the tariff which would have
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resulted in the 
same volume of international trade as resulted
 

from the combination of policy instruments. Table 2 presents the
 

uniform equivalent tariff estimates for various periods in the
 

post World War II era. 
 The level of implied protectiot& rose
 

steadily (in nominal terms) through the period from the 1950's 

through the 1960's and 1980's and reached extraordinarily high
 

levels in the mid-
 to late 1970's. Even the 
move towards trade
 

liberalization by 
the Belaunde government maintained the 
uniform
 

equivalent tariff 
at 91 percent in the period 1979-1982.
 

Attempts to selectively protect a particular productive
 

sector of an 
economy through tariffs or other barriers to imports
 

can generate important 
and peraaps unintended effects 
on the
 

other (unprotected) sectors 
of the economy. Sjaastad (1980) and
 

Garcia Garcia (1981) have shown how a tariff that was intended to
 

protect domestic producers of 
goods which compete with
 

importables may become a tax 
on exportables through the effect
 

that the tariff may have 
on the real exchange rate. The tariff
 

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

causes substitution 
by users of goods from the protected sector
 

away from the protected goods to all other goods in the economy. 

Consumption is thus shifted to the non protected goods and 

services. The domestic costs of 
production of the non-protected
 

goods may also increase, if 
the protected importables are factors
 

of production in the non protected sectors. 
 The extent by which
 

the nominal price in each of 
the unprotected sectors adjusts in
 

response 
to the induced changes in consumption and production 
is
 

the measure of the incidence of 
the tariff and other protective
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Table 2. Uniform Equivalent Tariff Estimate
 

Uniform Equivalent
 
Tariff Estimate
 

Year 
 (percent)
 

1949-1953 
 +5.3
 
1954-1958 
 +29.9
 
1959-1963 
 +71.2
 
1964-1968 
 +133.0
 
1969-1973 
 +256.0
 
1974-1978 
 +181.0
 
1979-1982 
 +91.3
 

Source: Valdes, 1985.
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mechanisms on the unprotected sectors of 
the economy. Goods that
 

are totally independent of 
all other goods (in consumption and
 

(production) will 
be unaffected by the efforts to protect the
 

goods produced by another sector. 
For those that are affected,
 

the incidence is a function of the 
possibilities for substitution
 

of the affected goods with 
all other goods. The hightr the
 

degree of substitution of the affected goods 
within the economy
 

the higher 
would be the incidence 
of the structure of protection
 

on the unprotected sectors 
and the policy of protection would be
 

less effective in the degree that 
other sectors are affected.
 

The processes by which this may happen are 
as follows. If
 

the protected sector produces 
manufactured goods 
for direct
 

consumption by households, the consumption of the 
protected goods
 

will decline, 
and the demand by households for "unprotected"
 

consumer goods will 
increase as a consequence of induced
 

substitution in consumption. If the 
protected sector also
 

produces goods which are 
factors of production in other sectors,
 

producers of goods 
in the unprotected se:tors 
will reduce their
 

use of the "protected" goods 
as factors of production. This will
 

cause a reduction in 
the domestic production of "unprotected"
 

goods and services 
at any given price. In the case of
 

unprotected exportables, the domestic price 
(in local currency)
 

is given by the 
world price converted at the prevailing exchange
 

rate. With world prices given by international markets, the
 

induced increase in domestic 
demand and reduction in supply can
 

only be accomodated by adjustment
an 
 in the price of non
 

tradeables and thus on the the 
real exchange rate.
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In the market for non-tradeables, the induced increase in
 

demand and decline in output 
induced by the structure of
 

protection will 
create upward pressure on the market 
clearing
 

price for non-tradeables. This increase in the price of 
non

tradeables is the mechanism by which the 
real exchange rate would
 

deteriorate. Consider that 
within any economy all prices
 

represent ratios of the value 
of goods relative to some standard;
 

these are relative or "real" prices and 
the standard is
 

frequently referred to 
as the numeraire. In an 
open economy, the
 

real (or relative) price 
of foreign exchange 
is the rate at which
 

international currency 
is converted to domestic currency relative
 

to a numeraire. 
 The numeraire 
must be an .ndex of prices of
 

goods and services, 
the value of which is determined within the
 

economy, a price index of non-traded goods for example. 
If all
 

prices in the economy including the exchange 
rate were expressed
 

in real rather than 
nominal terms relative to an index of the
 

price of non tradeables (home goods) then the higher home goods
 

prices would imply lower relative prices in all sectors and also
 

a deterioration of 
the real exchange rate relative to the nominal
 

exchange 
rate. When such conditions prevail, the nominal
 

exchange rate 
becomes over-valued unless 
it is allowed to fall.
 

If the overvaluation is 
allowed to persist, for example by a
 

policy of maintaining fixed exchange be
rates, exports would 


taxed by 
the extent of the overvaluation.
 

The above process applies also 
to the unprotected import
 

competing sector, not only to 
exportables, e.g. food imports in
 

the case of Peru. A tariff on a particular sector which 
produces
 

27
 



goods that 
compete with imports causes substitution away from the
 

protected goods, because users of the 
protected goods adjust
 

their consumption or production to use 
less of the now higher
 

priced protected goods. 
This leads to increases in demands for 

the goods by 
all the other sectors. 
 In the case of tradeables
 

(exportables and importables), 
there are two effects: one,an
 

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

in the relative prices of these goods 
through the decline in 
the
 

real exchange rate. 
 Thus other import competing sectors will 

also be taxed as a result 
of the tariff and other instruments of
 

protection to 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 

pruduction and 
by the fact that at the lower real exchange rates
 

the imported commodities are lower Thispriced than before. 

forces 
the domestic price of non-protected import competing food
 

products downward in real(relative) terms. As a result of the 

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

be produced domestically. 
 The lower real prices and the reduced
 

output would 
imply lower revenues to the sector and 
higher unit
 

costs would also imply lower incomes to producers of import 

competing food products.
 

In the case of non-tradeable 
food stuffs (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 tradeable foods, i.e. it
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would further increase the demand for food imports. If these 

imports werp forthcoming they would put some downward pressure on 

thp price of non-traded foods. The finaL result on the price of 

non-traded 
foods would deDend on the 
substitution possibilities 

in consumpti on and production between traded foods and on the 

evolutlon of international nrices for imported 
foods. The effect
 

of the structure of protection 
on the prices for non-traded foods
 

cannot, therefore, be predicted,.a priori. What can be
 

predicted by the theory 
for small open economics is that the
 

economic forces induced 
by the attempts to protect a particular 

sector from international competition would be in the direction 

of increasing the contribution of imported foods and of 

decreasing the contribution of non tradeables in the food 

consumption patterns of the population. Such a phenomenon is 

widely believed to have taken place in Peru.
 

As such, selective protection to Industrial goods could make
 

the domestic food supply more subject to the price variations in 

international markets and perhaps more costlv. Price controls
 

used as attempts to insulate domestic food prices 
from
 

internation-1 price variability 
in the presence of declining real
 

exchange rates would increase the 
taxation to domestic producers 

of tradeahle agricultural products and would cause further 

declines in the domestic supply of agricultural products (foods 

and non foods). The analyses 
of this study are directed at
 

m asuring these effects and tracing th om to the t ood con

sumptlonpatternsof 
five population 
 groups. The analytical
 

framework 
for the study is presented in the next section. 
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3.0 Analytical Framework for Assessing Consumption Effects 
in
 
Agricultural Pricing and 
Trade Policies
 

The analytical framework for 
 assessing the 
food consumption
 

effects of agricultural 
pricing policies is based 
on assumptions
 

for a small -pen economy i.e. 
one that 
faces given international.
 

prices 
for the goods in 
which it trades. 
 In the analysis, the
 
real (as 
opposed to monetary) sectors of 
the economy are assumed
 

to be clasified 
into two major sectors--agriculture 
and the rest
 

of the economy. Within each 
of these, there 
is a subsector whose
 

output is not 
traded internationally and 
others that produce
 

internationally 
tradeable 
commodities 
for export or that 
compete
 

with imports. 
 In any given setting the classification of
 

economic activities into each 
of these sectors 
would be a matter
 

of empirical convenience 
and 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 subsector in the 
economy that is, 
in principle, 
not traded
 

internationally. 
In this abstraction, 
the participation of 
a
 
large portion of the population (urban and 
rural) in the services
 

sectors constitutes 
the non-traded 
sector outside 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. 
 The agricultural sector may or 
may not include
 

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

predicated by natural barriers 
to international trade for 
some
 

commodities 
and their relative contribution 
to the national
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economy. Roots, tubers, legumes 
and horticultural 
crops are
 

considered 
as not-traded 
in Peru. 
In contrast 
these same
 
commodities 
are tradeable 
in 
Peru's northern neighbor, Ecuador,
 

because for Ecuador most of 
these 
are traded substantially 
with
 

Colombia.
 

Peru 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 abstraction, 
the performance of 
this sector is assumed to
 
be given by its sectoral policies and international prices, and
 

thus this 
sector is 
assumed 
to not be affected 
by economic
 
policies 
for the other sectors, particularly 
those for
 
agriculture. 
Such assui.ption is 
not central to 
the analysis it
 
is only made for 
the sake of "completeness" of 
the analytical
 

framework.
 

Under the 
above broad 
assumptions, 
the nomenclature 
and
 

symbols 
for the analytical framework 
can be defined as 
follows:
 
the letter "a" 
lenotes agriculture, the 
letter "n" 
denotes 
the
 
rest of Lhe 
economy (not agriculture), and 
the letters "x" 
and
 
m" denote 
the tradeables, exports (x) and import competing (m)
 

in each 
sector, respectively. 
 The non-traded 
subsectors 
are
 
denoted 
by the letter "h" 
i.e, "home goods". The letter Z will
 

denote production in 
value added terms 
and the letter C will
 
denote consumption in 
final 
personal expenditure terms. Thus the
 

basic identities in the economy are: 

Z = C + (I=S) + (m-x),
 

that is, national income 
is equal to consumption plus 
investment
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(equal to savings) and the 
balance of 
imports less exports. In
 

this abstraction questions 
of internal and external balance 
and
 

of capital stocks 
and flows are ignored; 
general equilibrium is
 

assumed to 
be restored in 
the markets 
for home goods and services
 

and in the balance of payments within 
the relevant time period.
 

For this analysis the production of interest is 
that of the
 

agricultural 
sectors,
 

Z a = Zah + Zax +Zam,
 

that is the sum of 
the value added by the agricultural non-traded
 

(agricultural home 
goods), the agricultural 
export producing and
 

the agricultural 
import competing sectors. 
 In Peru these
 

categories 
include traditional 
foods (potatoes, cassava,
 

plantains, 
other tubers, grain legumes, the Andean grains 
other
 

than wheat or 
barley, fruits and other horticultural crops) 
as
 

the non-traded commodities; plantation crops 
(sugar, cotton,
 

coffee, cacao, bananas, etc.) 
and wool as the exportables; and
 

cereals, edible oils, 
dairy products 
and meat as the import
 

competing agricultural commodities.
 

Consumption 
in the form 
of final household expenditures 
can
 

be expressed as:
 

C = Cah + Cax 
+ Cam + Cnm 
+ Cnh
 

that is, the sum 
of aggregate 
household expenditures 
on
 
agricultural 
products, and non-agricultural products. 
 Final
 

consumption expenditures 
on agricultural products 
(e.g. food
 
expenditures) will 
include expenditures 
on manufactured goods
 

(e.g. processing and 
packaging) and 
services (e.g. marketing).
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Accordingly, the retail price of food would in general be 

determined by the wholesale price (farmgate) and the price of 
manufactured goods and the price of non-traded services, e.g. 

EP(retail) = WaEPa + WnmEPnm + WnhEPnh* 
where 
w a' Wnm, wnh represent the weights (based 
on value) of
 

agricultural products, 
manufactured 
goods and, non-traded, 
non

agricultural 
services 
in the value of final consumption
 

expenditures 
on food. The 
price of home goods and importables
 

from the non-agricultural 
sectors affect 
the price of food in 
two
 

ways--as inputs the
into production 
process and, importantly, 
as
 

components of 
the farm to retail price spread.
 

The above equation is central 
to the analyses in this study.
 

It indicates that retail food prices can 
be affected 
in different
 

ways by policies that affect agricultural prices, manufactured
 

goods and non-tradeable goods 
and services.
 

3.1 Consumption Expenditures and 
the Structure of Relative
 
Prices
 

The Demand System for 
the economy can be described by 
the
 

utility function;
 

U (Cah, Cax' Cams Cnm' 
Cnh)
 '
 
which represents final 
consumption expenditures for 
each of the
 

expenditure categories 
 as the objects of choice. 
 Income and
 

the structure of relative prices 
are the determinants of 
the
 

level and composition of real 
household consumption. 
 With Pnh
 

*The letter E denotes 
logarithmic differentiation, 
i.e., E = dLn 
and EP can be interpreted 
as a proportional change 
or a price
index; ratios 
of logarithmic differentials are, 
of course, known
 
as elasticities.
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as the numeraire for the 
structure of relative 
prices, the
 

relevant price 
indices for the expenditures can be computed
 

by subtracting 
the logarithmic differential 
of Pnh from both
 

sides 
of the price index equations as follows 
(the superscript R
 

denotes retail prices)
 

E(Pah/Pnh)R=wah(EPah-EPnh) + Wnm,ah(EPnm-EPnh) + Wnh(EPnh-EPnh), 

and therefore, E(Pah/Pnh)R Wah(Pah/Pnh) ' 

since Wnm ah = 0 (by assumption i.e. agricultural home goods are 

assumed to not be used in any manufacturing process e.g. ail 

fruits and vegetables are assumed to be consumed in fresh form).
 

In similar manner:
 

E(Pax/Pnh)R = 
WaxE(Pax/Pnh) + Wnm~axE(i'nm/Pnh)
 

gives the retail domestic price of exportable foods (sugar, etc.) and,
 

E(Pam/Pnh)R = 
WamE(Pam/Pnh) + Wnm,amE(Pnm/Pnh).
 

gives the retail 
price of import competing foods e.g. cereals.
 

For Peru, the weights were 
developed from expenditure survey eata
 

and from price index and national account data. The above two
 

equations emphasize the 
point that a policy that favors
 

manufactured goods versus agricultural goods may produce smaller 

than anticipated reductions 
in the retail price of food since the
 

effects of "protecting" industry would off-set the effects of 

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

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

The fundamental prices 
in the analyses are the relative
 

prices (at wholesale) for the three 
agricultural commodities 
and
 

for the import competing non-agricultural commodity, P ahI 
nh
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,
Pax/Pnh Pam/Pnh 
and Pnm/Pnh, respectively. The domestic prices
 

of the tradeable 
commodities are the result of international
 

prices, 
the exchange rate and any taxes or subsidies, i.e.
 

PD = RoPW (1+t),
 

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

c.i.f. world price of the particular tradeable commodity and t is 

a proportional tax or subsidy on that commodity. In log
 

differential form, changes in domestic prices 
can be expressed
 

as: 
EPD = ER0 
 + EPw + 
Et,
 

an exchange rate 
effect, a world price effect and a direct policy
 

effect. The pricing structure for the analysis consists of
 

wholesale (farmgate) and retail prices.
 

(1.) Wholesale relative prices in log differential form are
 

given by:
 

E(Pah/Pnh) = E(Pah/Pnh),
 

E(Pax/Pnh) = E(Pax/Pnh)w + Etax + E(RO/Pnh), 

E(Pam/Pnh) - E(Pam/Pnh)w + Etam +E(RO/Pnh), and
 

E(Pnm/Pnh) = E(Pnm/Pnh)w + Etnm + E(R°/Pnh).
 

(2.) Retail prices are given by:
 

E(Pah/Pnh)R = wahE(Pah/Pnh),
 

E(Pax/Pnh)R =WaxE(Pax/Pnh) + wnm,axE(Pnm/Pnh),
 

E(Pam/Pnh )R = wamE(Pam/Pnh) + wnm,amE(Pnm/Pnh), and
 

E(Pnm/Pnh)R = E(Pnm/Pnh)
 .
 

The above structure of 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
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real exchange rate (E(RO/Pnh)). As an illustration consider,
 

the relative price of an importable food product in the Pam price
 

index such as bread; this domestic price has the following
 

components which are obtained by substituting equations from (1)
 

into (2): 

E(P am/Pnh)R = WamE(Pam/Pnh)W, 

the effect of changes in the world price of the basic commodity 

(say wheat grain); 

E(Pam /pnh)R = Wam Etam 

the effect of explicit taxes or subsidies on that commodity; 

E(Pam/Pnh)R = Wnm,amE(Pnm/Pnh) w , 

the effect of the world price of the manufacturing/processing 

component for the final consumption good (e.g. bread includes
 

flour milling, baking, packaging etc.);
 

E(Pam/Pnh )R = Wnm,amEtnm , the direct effect of tariffs on the
 

manufactured components; and,finally, the effect of the induced 

exchange rate distortions, 

E(P am/Pnh )R (wam + Wnm,am) E(RO/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. In the prototypical "cheap food" policy
 

in the context of an industrial protection strategy, for example,
 

E(tam) would be negative as a result of price controls or
 

consumer subsidies and E(tnm) would be positive as a result of
 

the protective tariff. Furthermore, Pnh would tend to rise as
 

previously described, and this would result in a deterioration of
 

the real exchange rate (RO/Pnh) and a further reduction in the
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retail price of 
the importable food stuff. 
This latter effect,
 

in particular, 
cannot be directly controlled by policy because it
 

is a consequence 
of the substitutability 
between products within
 

the economy. What 
can be stated clearly is that the 
price of
 

food at retail can be 
affected by changes in the international
 

prices of the 
tradeable components of final 
consumption
 

expenditure and the 
implicit and explicit 
taxes (subsidies)
 

arising out of 
the country's trade 
policy for agriculture and the
 

rest of the economy. Changes 
in these relative prices will
 

affect the composition and size of households' expenditure 
on
 

foods and non-foods. 
It is in this manner that 
the effects of
 

trade and agricultural policies are 
traced through to the food
 

consumption effect for 
different population groups. 
 As such,
 

these effects require economy wide approaches rather than 
the
 

traditional partial equilibrium approaches.
 

3.2 Measurement of 
the Incidence of Protection
 

The incidence of 
a country's international trade 
regime on
 

the structure of relative prices can 
be measured econometrically
 

by estimating the adjustments in the markets for domestic non

traded goods in response to policy-induced 
distortions 
in the
 

markets for internationally 
traded commodities. 
 The structure
 

and logic of such analysis are 
based on open-economy general
 

equilibrium models 
such as those discussed in Dornbush (1972).
 

The method 
for analysis was developed by Sjaastad (1980) and
 

refined by Garcia Garcia (1981) 
for Colombia. 
At any one point
 

in 
time, small open economy faces given international prices for
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its tradeable commodities; 
domestic policy initiatives can
 

attempt to manipulate the nominal prices of 
tradeables through
 

explicit import 
tariffs, export subsidies and through other
 

instruments of trade policy such as 
licensing requirements and
 

quantitative restrictions. As 
policy makers attempt to affect
 

resource allocation within the economy by 
imposing protection on
 

importables that compete 
with domestically produced goods, the
 

relative price of non-tradeable (or 
home) goods may rise (the
 

real exchange rate would 
thus fall) in response to higher prices
 

for the protected goods, and 
as a consequence, the unprotected
 

tradeables may be taxed (Garcia Garcia, 
1981). The extent of
 

these adjustments and the magnitude of the implicit taxation to
 

the unprotected sectors depends 
on the structures of supply and
 

demand in each sector of 
the economy and on exchange rate policy.
 

In the estimation of the incidence of trade policy for 
Peru,
 

all prices are expressed relative to the 
price of non

tradeable goods in the non-agricultural sector, e.g. non

agricultural services. A tax on imports 
causes the relative
 

price in domestic currency of 
the importables relative to 
home
 

goods to rise as imports from abroad 
are made more expensive.
 

The market for importables is not independent, however, of the 

other markets, as 
they are linked through factor markets and the
 

demand structure of the economy. Therefore, a price rise 
in the
 

market for imoortables causes excess 
demands in the markets 
for
 

non-tradeables and therefore changes in 
the relative price
 

structure in the 
rest of the economy. The principal measure of
 

incidence of trade policy 
is the proportion by which the relative
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price between exportables and home 
goods will adjust in response
 

to a policy-induced distortion in 
the market for importables.
 

The higher this effect, 
the higher the incidence on the
 

unprotected tradeable sectors. 
 Vaides (1985) 
and others working
 

at IFPRI have estimated 
the incidence of trade 
policy on the
 

structure 
of relative prices for various countries. For Peru,
 

Valdes has estimated the tax or 
subsidy factors that 
result from
 

a 100% nominal 
tariff on manufactured importables. 
 His results
 

indicated that 
the induced adjustments 
in the home goods sectors
 

would result in only 28% true 
protection for 
the manufacturing
 

sector and 
that the induced adjustment 
in the markets for non
 

agricultural home (non-traded) goods 
and services, would 
lead to
 

the following incidence 
of the protective 
tariff on agricultural
 

exportables and 
importables.
 

Incidence Parameter
 

Agricultural 
 Agricultural

Period 
 Exportables 
 Importables
 

1966/1983 
 +.66 
 +.56
 

1949/1963 
 N.A. 
 +.39
 

Source: Valdes (1985).
 

The incidence parameters for 
the 1966/1983 period (which
 

were 
estimated econometrically) 
yield the following price
 

relationships:
 

E(Pax/Pnh) = -( .66) E(Pnm/Pnh )
 
(1 -. 66) 

= -1.94 E(Pnm/Pnh) 
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for exportable agriculture; and
 

E(Pam/Pnh) = -1.27 E(Pnm/Pnh),
 

for import competing agriculture. That is, an effort to raise
 

the nominal price of manufactured goods by 10 
percent through the
 

industrial protection strategy would have 
resulted in taxation of
 

19.4 percent and 
12.7 percent for agricultural exportables and
 

importables, respectively. 
 These values suggest that a
 

surprisingly high degree of 
substitution is possible 
in the
 

Peruvian economy.
 

Trade policy in Peru during the last four 
decades proceeded
 

from relative openness until the late 50's to 
extreme attempts at
 

restricting manufactured imports during the 
7 0's as part of an
 

import substitution-industrialization strategy. 
 The instruments
 

of trade policy were many including import prohibitions on many
 

items, licensing requirements, prior deposits, exchange 
controls,
 

explicit tariffs etc. 
 As Table 2 indicated from Valdes'
 

estimates, 
the uniform equivalent tariffs (that would have
 

produced the volume of 
trade which Peru experienced) rose from
 

around 5% in 1949 
 to a high of 256% in the 1969 to 1973 period.
 

Even the so called trade liberalization efforts, early in 
the
 

Belaunde government, maintained a high 
level of protection
 

(91.3%) to the manufacturing sector. 
 To illustrate the incidence
 

of these levels of protection on the unprotected sectors, Table 3
 

presents 
the "true" tariff protection ind taxation 
to all
 

exportables which resulted from the of
structure protection and
 

from the induced adjustments by the 
rest of the economy. Valdes'
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Table 3. True rariff Equivalents and Subsidies to Exports 

Tariff Equivalents Subsidies to Exports 

1949-1953 
1954-1958 
1959-1963 
1964-1968 
1969-1973 
1974-1978 
1979-1982 

+1.4 
+6.6 
12.b 
18.2 

+24.1 
+21.1 
+14.8 

-3.7 
-17.9 
-34.2 
-49.3 
-65.1 
-57.0 
-40.0 

Source: Valdes, 1985. 
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estimates suggest that the strategy had little effoctiveness Jn 

protecting" the 
manufacturing 
sector, 
but rather that the level 
of protection achieved induced 
a high degree of taxation in other
 

sectors.
 

3.3 The Structure 
of Supply and Demand and 
the Price of
 
Agricultural Non-traded 
Goods
 

To complete the framework, the domestic wholesale and retaiU 

prices of 
the tradeable commodities are 
all specified by world
 

prices and 
the tax 
factors 
that result from the 
pol cy
 

interventions, and 
the determination of 
the relative price of
 
agri cultural home goods is given by the demand and supply 

relationships for agricul tural home goods. The constant income 
demand relationship for aggregate household expenditures for this 

commodity is given by: 

Cah = NahE(Pah/Pnh) 
+ Nah ,ax E(P ax/Pnh) + Nah,amE(Pam/Pnh 
) +
 

Nah, nm E (Pnm/Pnh),
 

where the N's are respectively the own price and cross price 
elasticities of demand for the non traded agricultural commodity. 

The corresponding supply relationship is given by:
 

Zah = SahE(Pah/Pnh) + SahaxE(Pax/ Pnh ) + Sah,amE(Pam/Pnh ) + 

Sah,nmE(Pnm/Pnh),
 

where the S's are the supply and cross supply elasticities for 

the non-traded agricultural commodities. The equilibrium price 

is determined by setting supply equal to demand: 
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E(Pah/Pnh)e = I/(Sah-Nah)[Nah ax-Sah,ax)E(Pax/ +Pnh) 

(N ah ,am-Sah,am )(Pam/Pnh) + (Nahnm-Sahnm )E(Pnm/Pnh)I 

The above expression computes 
the effect on the relative price 
of
 
the non-traded agricultural 
commodity 
as a function 
of the
 

changes in the relative prices 
of the tradeable goods, which may
 
result from changes in thp 
world prices of the tradeahles or from
 

policy induced changes 
 in the structure of relative prices. With
 
this result it is possible to assess the impact of world prices
 

and trade 
 policies on the structure of relative prices for 
agriculture and on the retail prices of food and non-food 

commodities. 
 These structures of relative prices can in turn be
 
used with suppfy 
 and demand elasticities to trace through the
 

a gricu I tura supply and food demand effects ot the trade 
policies. Table 
4 presents estimates 
of the supply elasticities
 

for agricuIt ure and manufacturing in Peru which were 
econometrically 
estimated 
with annual data 
for the period 195u

1982. Table 5 presents the demand 
structure 
for consumption
 

expenditures for the consumer groups in the Peruvian populat ion. 
The resultIng apparatus 
forms 
the basis 
for an analytical
 

framework that can be used to trace the effects of exchange rate,
 

tariffs, direct 
pricing 
and factor Dricing policies 
on the
 
structure of production 
and consumption in 
an open economy.
 

3.4 A Simulation Model 
of Resource Allocation and 
Consumption

for the Peruvian Economy
 

A computer simulation model has 
 been developed for this 

studv which explores the 
separation 
of economic 
and food
 

consumption outcomes into components which may be attributab)]e to 
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Table 4. Maximum Likelihood Estimates of Long Run
 
Supply and Cross-Supply Elasticities for the 
Peruvian Economy
 

195()-1982 

Prices
 

Sectoral Ag. Ag. Ag.

Value Added 
 Home Goods Exportables Importables 
 Manufacturing
 

Ag. Home Goods 0.390 
 -0.489 
 0.143 -0.554
 

Ag. Exportables -0.197 0.909 
 -0.304 0.408
 

Ag. Importablcs -0.650 -0.011 
 0.597 0.437
 

Manufacturing -0.268 -0.093 0.219 
 0.438
 

Source: Sigma One Corporation. Estimates from Annual Time Series Data.
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Table 5. Matrices of Wi,- and Cross-Price Elasticities for Constawr Expenditures 
by Porx1ation Group in Peru, 1950-1982 

Incaw 
Elasticity 

Ag. Home 
Goods 

Ag. 
Exportable 

Ag. 
Inportables 

Non-Ag. 
Import-

Competing 

Non-Ag. 
Non-

Tradeahles 

Lima Uprr Income 

Ag. Hone Gocds 
Ag. Fozwrtables 
Ag. Importahles 
Non-Ag. Imp.-Canpeting 
Non-Ag. Non-Traded 

0.868 

0.768 
0.678 
1.274 
0.918 

-0.764 

0.039 
0.003 
0.128 
0.213 

0.019 
-0.799 
0.069 
0.101 
0.138 

0. 034 
0.196 

-0.678 
0.228 
0.061 

0.407 

0.645 
0.512 

-0.841 
0.547 

0.479 
0.619 
0.097 
0.387 

4).98V 

Lima Lc;er Half 

Ag. Hone Goods 
•Ag. ExPortables 
Ag. Importables 
Non-Ag. ImP.-Ccmpeting 
Non-Ag. Non-Traded 

0.898 

0.859 
o.,°k6 
1.518 
0.906 

-0.755 

0.107 
0.085 
0.171 
0.250 

0.068 

-0.815 
0.105 
0.177 
0.178 

0.154 

0.298 
-0.627 
0.392 
0.172 

0.220 
0.362 
U.281 

-1.221 
0.370 

0.427 
0.478 
0.162 
0.1487 

-0.997 

Sierra Rural 

Ag. Home Goods 
Ag. Exportables 
Az. Importables 
Non-Ag. Iip.-Canpeting 
Non-Ag. Non-Traded 

0.948 

0.779 
0.780 
1.573 
0.996 

-0.651 

0.225 
0.223 
0.319 
0.440 

0.047 

-0.802 
0.069 
0.149 
0.178 

0.184 

0.275 
-0.648 
0.371 
0.089 

0.192 

0.434 
0.271 

-1.285 
0.427 

0.265 

0.515 
0.065 
0.427 

-1.201 

Other Urban 

Ag. Home Goods 
Ag. Fxportables 
Ag. bIportables-
Non-Ag. Imn.-Cmpeting 
Non-Ag. Non-Traded 

0.915 

0.826 
0.82 
1.413 
0.835 

-0.739 

0.125 
0.114 
0.197 
0.3(0 

0.054 

-4.814 
0.086 
0.142 
0.176 

0.170 

0.297 
-0.631 
0.365 
0.143 

0.270 

0.451 
0.334 

-1.083 
0.457 

0.355 

0.481 
0.114 
0.395 

-1.1(X) 

Other Rural 

Hoan Goods 
Ay,. Exportables 
Ag;,.Importables 
Non-Ag. Tmp.-Canpeting 
Non-Ag. Non-Traded 

0.923 

0.757 
0.811 
1.508 
0.903 

-0.726 

0.121 
0.138 
0.221 
0.31 

0.033 

-4).795 
0.063 
0.134 
0.143 

0.194 

0.318 
-4.621 
0.398 
0.170 

0.221 

0.482 
0.283 

-1.2(f 
u.390 

0.365 
0.6)9 
0.142 
0.459 

-1.(X)4 

Source: Signa One Corporation Estinates from Tim , Series Data. 
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changes in food prices and 
other policy variahles. There 
are
 

four components to this model: price determination, supply, 

consumption, and labor incomes. The consumption componont relates 

the level and composition of household food expenditure for five 

socioeconomic and demographic groups to their incomes, .and the 

real relative prices 
that Le,3ult from adjustments of the domestic 

economy to variations in international prices and tie trade 

policy interventions. For the personal income component, the
 

model computes the changes on sectoral "wage bills" which result 

from the adjustments of output in the 
sectors considered, and
 

adds this 
effect to the changes in a cost of living index
 

computed from the expenditure 
shares and changes in consumer
 

prices. The inputs 
to the model are the policy interventions
 

represented as actual or simulated price changes for tradeable 

agricultural ommodities and the actual or simulated change in 

the uniform tariff. The outputs are equilibrium prices of 

agricuIturaI home goods, retail prices for traded and non-traded 

food commodities, income effects and changes in th, patterns of 

food consumption. The model calculates the resulting demand for 

food imports and the balance of trade in agricultural products. 

The effects of relative price changes induced by the trade 

and agricultural policies are traced through the structure of
 

supply for the economy, and to the patterns of cor.sumption of 

f ive population groups. The demand structure for consumers was 

estimated in terms of tinal consumption expenditures using data 

from the 1972 ENCA survey (Amat y Leon and Curonisy, 1981) and 

time series data on prices, agriculturaI production and the 
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national accounts. The expenditure patterns were reconstructed
 

from national value added and 
a demand system was estimated using
 

a translog function to estimate the national demand system for
 

five commodities--three agricultural 
commodity groups,
 

manufactured commodities 
and non-agricultural home goods (Table
 

5). It was assumed 
that the exportable non-agricultural
 

(minerals) commodities produced within 
Peru are not consumed
 

directly, but 
are processed through the manufacturing sector to
 

provide final consumption goods.
 

All consumers are assumed to 
have an identical utility
 

function. Households in different subsectors exhibit different
 

consumption patterns in 
the initial equilibrium, and only the
 

different budget shares 
imply differences in the demand
 

parameters. Therefore, there exist diff
erences in the cost of
 

living for households in the different 
sectors. Prices as seen
 

by final consumers are gross 
(net) of taxes (subsidies) and gross
 

of marketing margins. Production is assumed to 
occur with not

identical Cobb-Douglas production functions 
in all sectors; in 

each sector, there are two factors of production, labor (human 

capital) and manufactured goods. With the Cobb-Douglas 

assumptions, labor incomes in aggregate are determined as a
 

factor cost 
share of the value added in each subsector. Total
 

personal 
Income is computed from changes in the structure of
 

production and changes in the "real" cost of living for each
 

group of consumers. 
The factor cost shares were derived from a
 

social accounting matrix presented by Reardon (1984). The
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distribution 
of the change in the sectoral wage bIll to the
 

population group was also derived from Reardon's (1984) work. 

The demand parameters, income elasticities 
and the matricus
 

of own- and cross-price elasticities were estimated with the 

aggregate data constructed from 
the national accounts 
and
 

allocated according to the social accounting matrix in Reardon 

(1984) to reproduce the expenditure patterns reported in Amat y 

Leon et 
al. (1981). The simulation model converts the 
structure 

of coeL.icients which were estimated by a translog model for the 

economy as a whole into group-specific demand parameters by 

applying the equations in Swamy and Binswanger (1 983). 

Consumption patterns for 
the five population groups are different
 

and change in various ways due to differences in the budget 

shares and the levels of income, not because there might exist
 

differences in 
tastes among the different population groups.
 

The model establishes the equilibrium in the agricultural 

home goods market, and uses 
that equilibrium price and the
 

exogenous price changes (world prices 
and the change in the
 

uniform equivalent tariff) to determine the changes in production 

and consumption for the economy as a whole. The 
consumption
 

patterns of each group are adjusted for the change in income 

arising from increased or decreased labor incomes which results 

from adjustments 
in domestic production in each sector and, the
 

change in real purchasing power that results from changes in 

relative prices 
at the retail level. The chatIge arising from
 

changes in labor 
incomes is allocated to each population group by 

assigning a portion of the change in value added (Table 6) 
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Table 6. Distributional Coefficients for Assigning
 
Labor Factor Shares of Sectoral Value Added to 
Personal Income
 

Agricultural Non-Agricultural 

Population Group Non-Traded 
--- ----- ---- ---- --

Exportables 
--- -- -- --

Importables 
import 

Competing 
Non-

Traded 

Lima Upper Half 0.00 0.15 0.00 0.52 0.54 

Lima Lower Half 0.00 0.00 0.00 0.10 0.10 

Sierra Rural 0.70 0.00 0.50 0.04 0.03 

Urban Other 
Than Lima 0.00 0.08 0.00 0.34 U.33 

Rural Other 
Than Lima 0.30 0.77 0.50 0.00 0.00 

Source: Derived from Reardon, 1984.
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implied by the change in output 
from 	each 
of the productive
 

sectors to each of the 
population groups 
and multiplying that 

proportion 
by the labor share (Table 7) in that productive
 

sector. 
The income change due to the change in relative prices 

is computed by computing 
a cost of living 
index that is specific
 

to each group by multiplying 
the 	change in relative prices by
 

thei r respective initial budget shares. 

Table 7 presents data which describes the structure of 
the
 

Peruvian ecnnomy and 
Table 8 presents the structure of household 

expenditures for 1973, 
a year which serves as the basis for most
 

Poruvian data, and, 
coincidentally, 
was the peak of interventions
 

of the military government. 
 These values form the pivotal point
 

for 	 the computations in the resource allocation and consumption 

model	.
 

A rough but 
not exact association 
can 	be madu between
 

productive sectors and population grnups as represented by the 

tables: sierra dwellers produce home 	 goods and import competing 

agricultural commodities 
and 	 the other rural dwe]. ]ers are 

associated primarily 
with the production of agricultural
 

tradeables, whereas the urban dwellers are associated with Import 

competing or non-tradeable activities (services).
 

The model is used to solve for equiilibrium in the market for 

agricult ral home goods by forcing it to be the sector by which 

total generil equilibrium is achieoved. The exportable sector in 

non-agriculture is totally passive; its performance is given as 

Independent of other relative prices in the economy. :\nother 

major assumption is that total resource productivity of the 
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Table 7. Structure of the Peruvian Economy 
in 1973
 
(Percentage Shares 
Excluding Minerals)
 

Value Labor 
 Share of 
 Labor's
 
Added Force 
 National 
 Share in
 

Wage Bill Output
 

Agricultural Sector
 
Non-traded (home) 
 7.62% 12.76% 
 7.85% 84.3%
Exportable 
 1.22 4.52 
 2.78 61.0
Import Competing 4.04 7.04 
 4.33 
 49.6
 

Non-Agricultural 
Sector
 
Import Competing 32.40 25.08 
 21.82 
 37.7
Non-traded 
 54.72 50.60 
 63.22 
 65.8
 

Derivpd from National Product 
and Income Account data (INE)
except 
for labor cost shares which were 
derived from 
Riordan
 
(1984).
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TahIe 8. Expenditure Patterns for Peruvian Households 
in 1973. (Percentage of 
Annual Expenditures)
 

Population Percent 

Group of 


National 

Consumption 


Limn Upoer 
Income 25.5 

Lima Lower
 
Income 
 8.5 


Sierra
 
Rural 
 24.0 


Urban 
Non-Lima 30.0 

Rural
 
Non-Sierra 
 12.0 


Expenditure Categories
 
Agricultural 
 Non-agriculturali
 

Non- Export- Import Import 
 Services
 
Traded able competing competing
 

12.0 6.0 17.0 35.0 27.0
 

15.6 9.9 28.2 2U.2 
 26.1
 

30.3 6.3 
 25.0 18.3 
 20.1
 

18.6 8.0 27 .7 25.4 20.3 

20.6 
 5.7 29.1 
 20.6 24.0
 

Computed from Amat y Leon 
and Curonisy (1981) and National
 
Account Data.
 

53
 



economy is given and the re-allocation of resourcs that woul Id 

come about as a result of removing or Increasing the structure of 

industrial protection would neither increase nor decrease total 

resource productivity. 
Growth 
in the economy is therefore
 

exogenous 
to the analysis. 
The model 
simply re-allocates 
the
 

realized 
national 
income and 
the resulting national 
consumption.
 

Implicitly, 
it is assumed that there is full employment; any 

observed unemployment occurs in the non-agricultural home goods
 

sector, 
which is frequently 
referred 
to in the Peruvian
 

literature as the Informal sector. This sector is t'l residual 

user of surplus productive resources, and it theis supplier of 

labor resources 
to the rest of the 
economy; the 
structure 
of the
 

economy therefore adjusts by moving productive resources in and 

out of the non-agricultural home goods sector and among the other 

sectors, but not by increasing total resource productivity. As
 

such, the 
model underestimates 
changes in personal income,
 

because 
it does 
not include 
labor market adjustments explicitly.
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4.0 	 Analyses and Results
 

The central focus of 
this study is 
to measure the 
effects
 

from trade and 
agricultural 
policies 
on the level; and
 

composition 
of food consumption expenditures 
by different
 

population groups in Peru. 
The analytical apparatus developed
 

and presented in 
the earlier sections has been used 
to compute
 

the income and 
food 	consumption effects 
of the trade policies and
 
other instruments 
of the import substitution 
- industrialization 

strategy 
as well 
as those effects from 
explicit agricultural
 

pricing policies such as 
price controls and 
the 	 subsidization of
 

food. The analysis captures 
the effect of 
these policies through
 
their effect 
on the structure 
of relative prices and 
of these
 

prices on the 
allocation 
of resources 
by producers and 
consumers
 

within Peru. 
 The 	policies can 
be 
simply synthesized by 
three
 

variables: 
 the estimated equivalent tariff 
from 	Table 3, the
 
actual or 
simulated 
variation 
in international 
prices for Peru's
 

agricultural exportables 
and importables and 
specific consumer
 

subsidies 
for importable foods.
 

The analyses were used 
to evaluate 
the impact of 
the high
 

levels of protection which were 
applied throughout 
the I970's.
 

These 
high 	levels of protection resulted 
in high levels of
 

taxation to 
tradeable agriculture through their 
effect 
on the
 
real 	exchange rate. 
 They would therefore 
be expected to 
have
 

significant impacts 
on the composition of 
food 	production and
 
consumption. 
 Other important determinants 
of the real exchange
 

rate, such as 
terms of 
trade, interest rates, and the 
financing
 

of 
the fiscal deficit 
are excluded. 
 For 	the 
70's 	these latter
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effects were probably secondary to 
the extreme efforts to control
 

imports of manufactured goods; for more recent times they may 

have become dominant, e.g. the international debt crisis and the 

high fiscal deficits financed 
through rapid expansion of domestic
 

credit. The analyses nevertheless capture important aspects of 

the relationships between agriculture and 
the rest of the economy
 

and are therefore more 
complete than traditional partial
 

equilibrium analyses of 
the markets for food stuffs.
 

Three policy scenarios were developed for 
each of three
 

periods of time. 
One scenario computes the effect of the 
trade
 

policies in the presence of 
price controls, another computes the
 

effects of changes in international prices for Peru's
 

agricultural 
exportables and importables, and the 
third measures
 

the effect of a 15% subsidy on importable food products. 
 The
 

periods selected, each begin in the 
1964-1968 quinquennium and
 

differ in the ending periods. The first covers 
the period of
 

rapid increase in the level of 
protection and 
a high degree of
 

market intervention of 
the early periods of the military
 

governments (1969/73). The second of these five 
year periods is
 

the 1974/78 quinquennium and the other is 
the 1978 to 1982 time
 

period. Through these comparisons it is possible to evaluate
 

the effects of the extreme attempts that were undertaken in the 

early 1970's to "close" the Peruvian economy to manufactured 

imports and to isolate domestic prices from world price movements 

versus what 
might have occurred under the policies of the base
 

period.
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4.1 	 The Effects of 
High 	Levels of Protection
 

The 	base period from 1964 to 1968 
reflected, already, 
a
 

substantial increase in 
the protection offered 
to the Peruvian
 

industrial sector by the 
trade policies of the industrial
 

development and 
import substitution strategy. The average
 

equivalent tariff for the base 
period rose 133%
to from the
 

average of the earlier 
five years of 71.2% (See Table 3). The
 

average for 
the next five years (1969 to 1973) nearly doubled to
 

256%. By comparing this latter period to 
the base period it is
 

possible to 
measure the income and food consumption effects of
 

high levels of industrial protection.
 

This period of import restrictions coincided with 
a very
 

high degree of intervention in the production and marketing of
 

agricultural products (particularly food commodities). Among the
 

interventions were price controls and 
parastatal participation in
 

food marketing. During this 
period the measured food price index
 

remained nearly constant relative to the index of 
other consumer
 

prices. Towards the end of 
the period international prices of
 

imported cereals (wheat and rice) 
 appreciated drastically, and
 

government subsidies were used to attempt to maintain the price 

of imported cereals at the 
domestic controlled levels.
 

4.1.1 	 Aggregate Effects
 

The trade restrictions 
which were applied in the period 1969
 

to 1973 caused the average equivalent tariff to rise by 123% from
 

the average over the previous five 
year period. Table 9 presents
 

a comparison of the 
trade policy and agricultural and food
 

pricing scenarios. The direct effect 
of the trade policy, is
 

57
 



------------------------------------------------------------------------

----------------------------------------------------------

--------------------------------------------------------

-------------------------------------------------------------------------

-------------------------------------------------------------------------

Table 9. Proportional Effects* of 
Industrial Protection and
 
Alternative Price Control and Food Subsidy Policies
 

on the Production and Consumption of Agricultural Products
 
in Peru for the 1969/73 Period Relative to a 1964/68 Baseline
 

Policy Instruments
 

Industrial Protection
 

With Price Control Without Price Control
 

Without With 
 Without
Proportional Changes in With

Subsidies Subsidies 
 Subsidies Subsidies
 

the Output Variables
 

Retail Price Indices
 
Non-Tradeable Foods 
 -2.9 -2.0 
 -2.6 -1.8

Importable Foods 
 -2.5 -17.5 -1.6 
 -16.6

Manufactured Goods 
 18.2 18.2 
 -18.2 18.2
 

Aggregate Consumption
 
Non-Tradeable Foods 
 3.5 3.7 3.2 
 3.4

Importable Foods 
 4.5 17.1 3.8 
 16.4
 

Agricultural Production
 
Non-Tradeable Foods 
 3.2 3.6 
 2.9 3.3

Importable Foods 
 -6.5 -7.1 
 -3.8 -4.4
 
Exportable Products 
 -17.4 -17.6 -16.9 
 -17.1
 

Producer (Real)Price Indices
 
Non-Tradeable Foods 
 -2.9 -2.0 
 -2.6 -1.8

Importable Foods 
 -28.0 -28.0 -23.2 
 -23.2

Export Products 
 -37.6 -37.6 
 -35.4 -35.4
 

* 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 price indices are relative to the price

index for non-agricultural home goods and services.
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given by relative retail price 
 of manufactured goods. The
 

induced effects on 
 the other markets are presented in four
 

scenarios; the scenarios are formed from the 
 two by two
 

combination 
 of price control and 
price subsidy policies. The
 

price 
 control policy scenario implies that 
Peru would have been
 

able to totally isolate itself 
from the movement of international
 

prices for its 
tradeable agriculture and 
 that nominal prices
 

would have 
 remained constant. 
 The scenario without price
 

controls implies that international agricultural prices 
 for
 

tradeable agriculture would have 
transmitted themselves fully 
to
 

determine the prices 
received by producers 
 at the prevailing
 

(nominal) exchange rate. 
 These are extremes 
for the policy
 

scenarios; it 
is highly unlikely that the government could have
 

made such controls effective (informal trade would 
have arisen)
 

or that international prices are 
 fully transmitted 
 to the
 

domestic economy. In the 
case of the subsidies, 
 it is assumed
 

that the level of real resources available 
to the treasury was
 

sufficient to reduce the retail price of 
import competing food
 

stuffs by 15%, 
 on average, from the 
price that would 
 have
 

prevailed under 
free trade.
 

The process for subsidization of 
fo ds was not explicit, but
 

rather an "ex-post" consequence of and
the p rice setting behavior 


marketing activities 
 of the parastatals involved. 
 The
 

parastatals would import 
food commodities or procure grains from
 

domestic producers and sell 
all of to
these millers, processors
 

and directly through stores. 
 The parastatals operated under 
set
 

prices in domestic markets 
and were 
price takers in international
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(importing) markets. 
 The "subsidies" arose 
when the parastatals
 

experienced operating 
losses. No consideration is given in the
 

analyses 
 for the means for financing the fiscal resources
 

required by the process. 
 It is therefore, assumed that the
 

incidence of the financing of the 
policy would have been neutzal
 

relative to personal 
incomes. Under these assumptions, the
 

policy scenarios are indicative of the direction in which the
 

agricultural policies 
 would hav.e added or subtracted from the
 

real price, income and consumption 
effects of the trade policies.
 

It is important to 
note also, that with rising international
 

prices, the "subsidy" would be 
captured by consumers, where as
 

with declining international prices, the "subsidy" could be
 

captured by producers. Alternatively, the subsidy could have all
 

been captured as high costs in the parastatal operations.
 

The effects are presented in 
Table 9 as real price effects
 

measured relative 
to an index of non-agricultural nontraded goods
 

and services. 
 The industrial protection instruments would have
 

caused the real price of manufactured goods to rise by 18% and
 

induced a modest reduction in the retail price of food. The
 

subsidies if effective 
could have caused a further reduction of
 

15% in the retail 
price of imported or import competing foods.
 

Regarding producer prices, 
 the trade policy would have reduced
 

the real price of exportables 
in agriculture by approximately 35%
 

and of import competing products by approximately 25%; non

tradeable (traditional) agriculture would 
have experienced real
 

prices approximately 2% lower.
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Relative to the effects of the trade policy, working through
 

the real exchange rate on the agricultural producer prices, the
 

effects of the direct agricultural pricing policies were
 

relatively minor. The 
 price control policies further reduced
 

producer prices approximately 5% for tradeable 
 agriculture, and
 

had a small impact 
(less than 1%) for non-tradeable agriculture.
 

The effect of the producer price controls alone was barely
 

perceptible 
at the retail price level, but the combined effect of
 

all the 
 policies was to make non-traded food considerably more
 

expensive than imported food, 
in relative terms. The taxation of
 

tradeable agriculture via the 
real exchange r,e effects 
of the
 

trade policy apparently caused 
a major shift of resources out of
 

agriculture and a 
 minor shift within agriculture towards
 

production of non-tradeables. 
 While the domestic production of
 

non-tradeable agricultural products 
increased by about three
 

percent, the domestic production of 
import competing foodstuffs
 

declined by about five percent; 
 domestic self sufficiency was
 

thus reduced. The major effect 
of the industrial protection
 

policies was to reduce the output of 
exportable agriculture by
 

more than 15%.
 

The trade policy per se 
and the price control policy induced
 

a small positive increase 
in aggregate food consumption, between
 

three and four percent for the trade policy 
 alone and an
 

additional half percent for the price 
control policy. Only the
 

price subsidy policy would have 
produced a significant increase
 

in food consumption; 
 about a 13 percent increase in the
 

consumption of importable foods 
 and less than one percent
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increase in consumption of non-tradeable foods would have 
 been
 

observed with 
such a subsidy policy.
 

The actual policy experience 
for Peru in the period 1969 to
 

1973 was a transition from 
the policies represented in 
the first
 

column of table 9 
to those of the 
second column. Except 
for what
 

would have been 
 the direct effect 
of an effective 
 scheme to
 

subsidize the retail price of 
importable foods, 
 the increase in
 

aggregate 
 food consumption would 
have been modest (perhaps a bit
 

more than 
 a three 
percent increase in total 
 food consumtion).
 

The major effects were those 
of the import restrictions which
 

severely affected 
the producer prices 
for all of agriculture; the
 

resulting declines in 
output were 
substantial 
 for agricultural
 

exports and about off setting between import 
competing foods 
and
 

non-tradeable agriculture.
 

Regarding agricultural trade, 
 the industrial ptotection
 

policy severely affected the 
balance of agricultural trade. As a
 

result 
 of the indirect 
taxation of exportable agriculture, the
 

production of export 
crops declined by approximately 17%. 
 The
 

production of 
 import competing agricultural products also
 

declined 
 and their consumption increased. 
 The price subsidy
 

scheme 
 would have increased imports substantially 
 since
 

consumption would have 
 increased 
 by an additional 12 to 


percent.
 

The food subsidy scheme would 
 have been 
 an effective
 

instrument 
 for reducing the aggregate caloric deficit of
 

approximately 10%, 
but would have cost approximately four'percent
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of the national income to finance. The final outcome 
 towards
 

reducing malnutrition among the poor would depend, of course, on
 

the 
 incidence of the subsidies on the food consumption patterns
 

of specific population groups and, importantly, on the incidence
 

of the tax used to finance the subsidies. f the tax were a
 

progressive tax on personal incomes and it 
 were effectively
 

administered then the subsidy scheme 
could have been an effective
 

tool for reducing malnutrition through the increased 
 consumption
 

of imported foods.
 

These aggregate estimates of the consumption effects of the
 

subsidies do not necesarily imply a major improvement in the
 

consumption of food by the poor, 
 since those effects depend on
 

the incidence of the financing of 
the subsidy and on the impact
 

of the subsidies on the consumption patterns 
of the poor viz-a

viz the consumption patterns of the not so poor. 
 The next
 

subsection presents an analysis 
oi the incidence of the various
 

policies on the incomes and 
diets of five population groups.
 

4.1.2 Incidence of Policies on Diets and
the Incomes of
 
Specific Population Groups.
 

The food consumption and income distribution effect, of the
 

price changes which resulted from the trade policy for the five
 

year period 1969 to 1973, relative to conditions in the previous
 

five years, are presented 
in Table 10. The five population
 

groups for whom the effects were computed are the upper half of
 

the income distribution in Lima, 
 the lower half of the income
 

distribution in Lima, the rural 
Sierra dwellers, the rest of the
 

urban population (which includes Coastal, Sierra and Jungle urban
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Table 10. Distributional and Consumption Effects* of Economic 
and Agricultural Policies for Per in the Period 1969/1973 

Relative to a Baseline in the Period 1964/68 

Population Agricultural Price Policies
 
Group 
 With Price Controls Without Price Controls 

Food FoodWithout Subsidies Income Consumption Income Consumption 
Effects Nontraded Importable Effects 
 Nontraded Importable
 

Upper Income Lima -3.7 46.1 +7.7 -3.6 +6.5 +8.3 

lower Income Lima -5.7 +0.4 0.9 -5.5 40.6 +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 44.8 

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

With Subsidies 

Upper Income Lima -0.3 +8.7 +20.3 +0.1 +8.9 +21.0 

Lowr Income Lima -3.3 -0.3 +12.4 -3.0 -0.1 +13.0 

Sierra Rural 
 +2.8 +4.1 
 +17.3 
 +2.7 
 +4.0 +17.7
 

Urban Non-Lima 
 +].1 +4.2 +16.9 +1.3 4.5 +17.6
 

Rural Non-Sierra 
 -6.7 -4.2 
 +9.5 -7.2 
 -4.6 +9.6
 

Source: Franklin and Valdes (1985) 

*AlI. effects are measured as percentage changes from the economic "comparative static" values 
which would have prevailed in the absence of the policy changes; these effects abstract fromdynanic adjustment effects, growth, weather and investment. The non traded carmoditiesare traditional foods, e.g. potatoes, vegetables, small animal species, Andean grains, etc.; theimportable foods are primarily wheat based products, rice, processed milk, beef and the like. 
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areas) and the non 
Sierra rural population. Since the population
 

groups and their income expenditure patterns derived from
were 


ENCA data (1971/73), the rural 
non Sierra population is mostly
 

from the rural Coast. 
 The labor income effects are simulated by
 

the use of Reardon's (1984) 
data under a constant labor share
 

assumption. The simulated effects 
on labor incomes are computed
 

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

direction and approximate magnitude in
of the adjustments 


pruduction and consumption necessary 
 to absorb the induced
 

effects 
 from the changes in relative prices arising from
 

increasing levels of industrial protection 
 and from the
 

interventions on agricultural product markets.
 

The major and dominating result presented in Table 
 10 is
 

that in terms of food consumption, 
 the upper half of the income
 

distribution of Lima 
 benefitted the most 
 from all 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 
 policies because the 
 price of non-food
 

items rose significantly and retail food prices moved very
 

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.
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The combined effects 
of the policies were to significantly
 

reduce the incomes of the rural coastal and jungle 
 dwellers,
 

relative to the rest 
of the population. Apparently, the Sierra
 

urban and'rural populations benefitted more 
from the lower food
 

prices (in terms of income effects) than did the rest of the
 

population. The gains in consumption of food re-lilting from the
 

subsidies were concentrated 
 among the upper income groups of
 

Lima. If the taxation to 
 finance the subsidies had been
 

progressive (i.e. tax the upper 
income groups more) then the
 

subsidy policies could have been an effective tool for reducing
 

malnutrition. The most important 
effect is that the overall
 

policy framework benefitted urban consumers 
at a high cost to
 

coastal rural dwellers. Finally the results suggest that the
 

subsidies were instrumental in shifting Sierra consumption from
 

traditional patterns to the consumption of imported foods, such
 

as cereal products (noodles, bread, etc.).
 

The result that the upper 
half of the income distribution in
 

Lima captured more of the consumption effects of the policies and
 

the subsidies is a major and perhaps surprising result of this
 

analysis. That the richer Lima dwellers were able to capture
 

absolutely 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
 

owners of factors of production in the protected sector and as
 

consumers 
 of importable (r-ther than non-traded) foods (See
 

Tables 7 and 8). The absolute gains result from the fact that
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the per capita incomes of the rich were three times the average 

incomes of the poor (Table 8). The relative gains result from 

the relatively high income and price elasticities in the upper
 

income households' demand 
for importable foods 
(See Table 5).
 

4.2 The Effects of Less Restrictive Trade Policies
 

The period 1974 to 1978 reflected a 
period of relaxation of
 

the severe curtailments 
 of trade which were applied in the
 

previous five years. While trade 
 restrictions 
 remained
 

substantial, 
 the equivalent uniform 
 tariff declined by
 

approximately 75 percentage points 
on average from the previous
 

period (see Table 2). 
 Relative to conditions during the 1964/68
 

period the 1974/78 period showed a 
substantial (48%) but not as
 

severe increase in the equivalent 
tariff as had been observed at
 

the start of the seventies.
 

This period coincided with 
a series of adverse factors in
 

the world economy: the first oil crises 
quadrupled the nominal
 

price of petroleum products. 
 There were widespread droughts with
 

international grain prices reaching all 
time highs. At the same
 

time, Peru suffered from the effects of drought 
 and from a
 

decline in its fishing industry. 
 By this time the agrarian
 

reform was well underway and 
many lands had changed hands to new
 

enterprise forms. 
 The analyses presented in Tables and
11 12
 

abstract from 
 all but the changes in world prices 
 for
 

agricultural commodities 
to evaluate the "pure" effects of the
 

trade policies, price control 
 policies and the subsidies on
 

foods.
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4.2.1 -Aggregate Effects 
(1974/78)
 

As in the previous section, 
the analyses 
are based on
 
comparative static effects; 
the policies of 
the 1974/78 period
 

are evaluated relative to conditions which would have prevailed 
if the trade policies of 1964 to 
1968 had 
been pursued. Table 11
 

is in the same format 
as Table 
9 and shows the aggregate effects
 
of the policies and the agrizultural price control and subsidy 

scenarios.
 

The direct effect 
 of increasing the protection to the 
Industrial 
sector 
by an increase 
in the equivalent tariff 
of
 
almost 50% would have caused a relative price increase of almost 

ten percent (9.9%) for the goods 
from the protected sector. In
 
the presence 
of price controls, agricultural 
producer prices
 

would have fallen by 19.4%, 
12.7% and 
1.4%, for exportables,
 

importables 
and non-traded agricultural goods. 
 In the absence of
 

price controls, prices would have fallen by approximately ten 
percent 
for exportables 
and one percent for importables 
in
 

agriculture. The price of agricultural non-tradeables, at the 
farm level, would have risen modestly, by a little more than one 

percent. 
 The trade policy and 
price control policy would have
 
interacted to tax agriculture and cause resources to move out of 

the sector; 
and within agriculture, 
resources 
would have 
been
 

reallocated to the non-traded sub-sector.
 

Agricultural production would have 
 declined as a result of 
the indirect 
effect 
of the trade policy and 
the direct effects of
 
the price controls. Export performance would have declined
 

regardless of the agricultural policy, since the trade policy 
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Table 11. Proportional Effects of Industrial Protection and
 
Alternative Price Control and Food Subsidy Policies
 

on the Production and Consumption of Agricultural Products in Peru
 
for the 1974/78 Period Relative to a 1964/68 Baseline
 

Policy Instruments
 

Industrial Protection
 

With Price Control Without Price Control
 

Proportional Changes 
 Without With Without With
 
in the Output Variables Subsidies Subsidies Subsidies Subsidies
 

Retail Price Indices
 
Non-Tradeable Foods -1.4 
 -0.6 1.0 1.9
 
Importable Foods 
 -0.9 -15.9 1.1 13.9
 
Manufactured Goods 
 9.9 9.9 9.9 9.9
 

Aggregate Consumption
 
Non-Tradeable Foods 
 1.7 1.9 -0.7 -0.5
 
Importable Foods 
 2.1 14.7 0.4 12.9
 

Agricultural Production
 
Non-Tradeable Foods 
 1.7 1.9 -0.8 -0.5
 
Importable Foods 
 -2.1 -2.6 2.7 2.2
 
Exportable Products 
 -9.2 -9.4 
 -3.9 -4.1
 

Producer (Real) Price Indices
 
Non-Tradeable Foods 
 -1.4 -0.6 
 1.0 1.9
 
Importable Foods 
 -12.7 -12.7 -1.7 
 -0.2
 
Export Products -19.4 
 -19.4 -9.3 -9.3
 

* 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 price indices are relative to the price index for
 
non-agricultural home goods and services.
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effects would have dominated. The price control policy would
 

have served to re-allocate food production from tradeable to non

tradeable foods. Elimination of price controls would have
 

reversed the effects, and, overall, the domestic production of
 

foods would have stagnated regardless of the explicit food
 

policies. Agricultural performance over all, would have declined
 

as a result of the trade policies even if higher international
 

prices had been allowed to be transmitted in nominal terms to the
 

domestic economy.
 

Regarding consumption, the effects of the trade policy 
were
 

modest; perhaps a two percent increase in total food consumption
 

could be attributed to the trade and price control policies. The
 

consumer subsidies, if effectively administered, would have
 

increased the consumption of importable foods by an additional
 

12%. Food imports would have increased as a result of the
 

policies. Only if higher international prices had been
 

transmitted to producers 
 and there had been no subsidies to
 

consumers would the importation of foods been likely to decline.
 

It is important to point out that under this simulation as well
 

as the previous one, the modest increases in food consumption in
 

the presence of sLubstantial producer price declines arise, in
 

part, because marketing margins tend to increase (as an induced
 

effect of the trade policies). Furthermore, much of the subsidy
 

is absorbed by the marketing margin. This suggests that a
 

substantial part of the subsidy resources were used to finance
 

the marketing parastatals.
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4.2.2 Consumption and Distributional Effects (1974/78).
 

Table 12 presents the food consumption and income
 

distribution effects 
of the economic and agricultural policies of
 

1974 to 1978 relative to conditions that prevailed during
 

1964/68. As can be seen, 
 the major effect was to improve the
 

consumption 
of the Lima upper income groups at the expense of the
 

coastal rural 
dweller; the Lima rich benefitted relatively and
 

absolutely more from the subsidies. The trade policies alone had
 

adverse effects on the income of 
the urban poor and these were
 

only partially off set by the price control and subsidy schemes
 

for food. Perhaps, a surprising result of the analyses is that
 

the highland rural population seems to benefit 
 from price
 

controls and food price subsidies 
as much or more than the urban
 

populations when 
taken as a whole. This results from the higher
 

food expenditure shares for this pupulation. With food 
 budget
 

shares exceeding 60% for the Sierra population any reduction in
 

market prices for food stuff's will be reflected as a significant
 

income increase for this population. The results serve also to
 

explain the widely observed phenomenon of Sierra dwellers' diets
 

becoming 
 more intensive on importable foods and less on
 

traditional (non-traded) foods. In the context 
of the model,
 

these effects arose in response to relative price changes 
caused
 

by the agricultural and trade policy which have 
been pursued.
 

4.3 The Effects of Trade Liberalization (1979/82).
 

After 1978, Peru began an approach towards freer trade than
 

had prevailed in the preceeding ten 
years. The post 1978 period
 

is known as "The Crisis" (Toledo, 1984). The economic conditions
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Table 12. Consumption and Distributional Effects* 
of Economic and Agricultural Policies for Peru 

(comnparing 1974/1978 with 1964/1968) 

Population Agricultural Price Policies
 
Group 
 With Price Controls Without Price Controls 

Income Consumption Income Consumption
Without Subsidies Effect Nontraded Importable Effect Nontraded Importable 

Lima Upper Income -2.0 +3.4 44.2 -2.4 +1.2 +2.7 

Lima Lower Income -3.1 40.2 0.5 -4.0 -2.1 -1.1 

Sierra Rural -0.6 +2.0 +2.3 -2.3 -0.8 0.4 

Urban Non-Jima -1.6 +2.1 +2.3 -2.1 40.2 +1.0 

Rural Non-Sierra -5.9 -2.4 -1.7 -2.0-4.0 -1.0 

With Subsidies 

Lima Upper Income +1.6 +5.9 +16.9 
 +1.3 +3.7 +15.4
 

Lima loer Income -0.7 -0.5 +11.9 -1.6 -2.7 +10.4
 

Sierra Rural +3.3 +15.4
+2.5 
 +1.7 -0.3 +13.5
 

Urban Non-Lima +2.4 
 +2.5 +15.0 +1.8 
 40.6 +13.8
 

Rural Non-Sierra -1.8 
 -2.2 +10.9 -0.06 -1.8 +11.7 

*All effects are measured as percentage changes from the econcmic "comparative static" valtus 
which would have prevailed in the absence of the policy changes; these effects abstract from
 
dynamic adjustment effects, growth, weather and investment. 
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in Peru during this period have 
been affected by a multiplicity
 

of interacting effects 
from economic, political 
and ecological
 

disruptions. It is 
therefore difficult to ascertain the causes
 

of the economic problems which have 
plagued Peru 
in the post 1978
 

period. Some attribute the problems to the turn 
towards trade
 

liberalization 
 and call 
for a return to selective protection of
 

productive sectors, 
 exchange rate and 
other price controls, and
 

other efforts which implicitly call 
for greater isolation of the
 

Peruvian economy 
from conditions 
in world markets. The apparatus
 

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

what the apparatus can provide, 
 however, is an assessment of the
 

degree 
 to which trade liberalization, 
 as manifested 
 on one
 

determinant of the real 
exchange rate, has 
helped or hindered
 

regarding the food consumption, income and
distribution 


agricultural production situation.
 

The scenarios for the analysis of the effects 
 of trade
 

liberalization 
are based on the changes 
that would have occurred
 

after 1968 if the policies pursued after 1978 had been 
 pursued
 

throughout 
the post 1968 time period. Specifically, 
 the policy
 

change involves a reduction of the equivalent tariff from 133% to
 

91.3% 
 and the price scenarios are based on 
 the agricultural
 

prices that prevailed in the 1979/82 time period.
 

4.3.1 Aggregate Effects 
of Trade Liberalization
 

Table 13 presents the "aggregate" effecrs of the turn
 

towards liberalization. 
 With a reduction in protection, imported
 

manufactured goods would 
 have driven the price of all
 

manufactured 
 goods down and consumers 
 would have substituted
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Table 13. Proportional Effects*of 
Industrial Protection and
 
Alternative Price Control and Food Subsidy Policies
 

on 
the Production and Consumption of Agricultural Products in Peru
 
for the 1979/82 Period relative to a 1964/68 Baseline
 

Policy Instruments
 

Industrial Protection
 

With Price Control Without Price Control
 

Proportional Changes 
 Without With 
 Without With
in the Output Variables Subsidies 
 Subsidies Subsidies 
 Subsidies
 

Retail Price Indices
 
Non-Tradeable 
Foods 
 2.5 3.4 
 -1.1 3.0
Importable Foods 
 1.5 -13.4 -4.5 
 -24.6
Manufactured Goods 
 -17.4 -17.4 
 -17.4 -17.4
 

Aggregate Consumption
 
Non-Tradeable Foods 
 -3.1 -2.9 
 0.9 -1.5

Importable Foods 
 -3.7 8.9 1.4 
 18.2
 

Agricultural Production
 
Non-Tradeable Foods 
 -3.1 -2.5 
 0.9 -1.5

Importable Foods 
 3.6 3.1 
 -14.2 -33.8

Exportable Products 
 16.2 15.9 8.5 
 16.2
 

Producer (Real) Price Indices
 
Non-Tradeable Foods 
 2.5 3.4 
 -1.1 3.0
Importable Foods 
 22.1 
 22.1 -11.8 -40.1

Export Products 
 33.8 33.8 
 13.3 13.3


* Effects are proportional changes :elative 
to what would have happened under
 
the same 
 price control and subsidy policy, but with the uniform equivalent
tariff of the baseline period. 
 All price indices are relative to the price

index for non-agricultural home goods and services.
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towards such goods and 
away from focd stuffs.
 

In this time period, relative to 1964/68, the price of
 

industrial (manufactured or imported) goods would have been
 

reduced approximately 17.4% in real 
terms. In the absence of
 

subsidies and price 
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. Under
 

the "free" market solution there would have been a 
 very small
 

(around 1%) improvement in the consumption of food, 
on aggregate.
 

In this case, price controls would have 
 isolated Peruvian
 

consumers 
 from the benefits of 
world price declines and in the
 

absence of subsidies would have 
caused a small decline in food
 

consumption. On the producers' side, however, the price controls
 

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-tradeable 
foods would have risen;
 

and both output and consumption declined. The 
 subsidy on
 

tradeable foods 
 would have helped to offset this effect and
 

aggregate food consumption would 
have increased by approximately
 

five percent. In the absence of the direct 
 agricultural
 

policies, the increase in food 
 intake would have
 

been 
 more modest. The increase in food intake arising from 
the
 

subsidies would have clearly 
been based on increased intake of
 

imported food stuffs.
 

The production effects, 
 tinder the most likely scenario,
 

suggest that all of 
tradeable agriculture would have 
 responded
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Positively, perhaps, 
 extracting 
 resources 
 from non-tradeable
 

agriculture. 
 The subsidies and 
price controls would have 
helped
 

produce a positive response in 
the domestic 
food sector (rice)
 

which would have 
been negative under 
a free 
trade situation.
 

4.3.2 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 14. The
 
policies that 
 were pursued 
in the period 1979/82 most 
 closely
 

resemble 
 the lower left 
hand quadrant of 
Table 14; reduction in
 
the uniform equivalent tariff, 
 positive nominal 
 protection to
 

producers 
 of tradeable agriculture and consumer 
food subsidies
 

for importable foods. 
 The upper 
right hand quadrant represents
 

the simulated 
 outcome 
 of a free trade regime for agriculture
 

during the 
move towards trade 
liberalization. 
 Under 
this latter
 

regime, 
 the diets of 
 the Sierra 
 rural dwellers would have
 
deteriorated 
 by about one percent and 
the diets of the 
 non-poor
 

urban dwellers 
 by about 2.5 percent. Urban poor 
 and coastal
 
rural dwellers would have 
had marginally improved diets. In
 

contrast 
to the "free" 
trade solution (no subsidies), the use of
 
subsidies 
 (with or without price controls) would have 
 improved
 

food intake significantly 
for all consumer groups, 
with the urban
 
poor and the 
rural coastal dwellers benefitting relatively 
 more
 

than other groups. The imptovement 
in intake of tradeable 
foods
 

would have generally been partially offset 
by the decline in 
 the
 

intake of non-tradeable 
foods.
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Table 14. Consumption and Distributional Effects* of Trade Liberalization 
in Peru: A Comparison of 1979/1982 relative to 1964/1968 

Population Agricultural Price Policies

Group 
 With Price Controls Wthout Price Controls 

Without Subsidies Income Consumption Income Consumption 
Effect Nontraded Importables Effect Nontraded 
 Importables
 

Upper Income Lima +3.5 -5.9 -7.3 44.5 -2.4 -2.8 

lower Income Lima +5.4 -0.4 -0.9 +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 44.2 +3.0 +6.0 +1.6 +2.6 

With Subsidies
 

Upper Income Lma +7.2 -3.3 +5.4 +8.7 -1.9 +13.7
 

Lower Income Lima +7.8 -1.1 +10.6 +10.2 -0.6 +19.2 

Sierra Rural 
 +5.1 -3.0 +9.0 
 40.1 
 -9.8 +12.0
 

Other Urban 
 +6.8 -3.1 +8.8 
 10.1 
 -1.9 +18.1
 

Rural Non-Sierra +14.3 4.3 +15.7 9.1 -2.5 18.2 

*All effects are measured as percentage changes from the economic "comparative static" 
values

which would have prevailed in the absence of the policy changes; these effects abstract from
dynamic adjustment effects, growth, weather and investment. 
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4.4 	 Summary of Results
 

Efforts 
 to close the 
economy of 
Peru 	to 
the 	 conditions 
 in
 
world makets during 
the decade 
of the seventies 
 distorted 
 the
 
structure 
 of incentives 
against agriculture 
as 
a whole, average
 
real producer prices 
for agricultural products declined 
by more
 
than 	the 
 induced increases 
in the domestic price 
of manufactured
 

goods. 
 At the retail level, 
 the decline 
in food prices was
 
modest, 
 so 	 that urban consumers 
 and 	 some 
 rural dwellers
 
(particularly 
 in the Sierra) would have 
 increased 
 their
 
consumption 
 of all foods 
by modest amounts. 
 Upper income urban
 
dwellers 
benefitted 
more 	in relative and 
absolute 
terms than did
 
the 	 rest of 
 the 	 country with 
respect 
 to food intake. 
 The
 
improvements 
 in food intake 
by these groups would 
have come at
 
the 	 expense of intake by rural 
coastal dwellers since 
 aggregate
 

disappearance 
 data shows a slight decline in 
the 	 seventies 
 in
 

comparison 
to the sixties.
 

The deteriorating incentives 
to agriculture 
arose primarily
 

through the 
decline 
of the real exchange rate as 
a result of 
 the
 
rise in 
 the 	 price of non-tradeables which 
was induced 
 by the
 
protective instruments 
for 
the industrial 
sector. 
 As a 	result of
 
the deterioration of 
agricultural incentives, 
 export performance
 

declined 
 for 	 the agricultural 
sector 
 and 	 food imports were
 
increasingly required. 
 Subsidies 
which were 
under 
the control 
of
 

parastatals, increased 
the need 
for food impotcs. 
 Midway through
 
the 	 decade, 
 the 	 subsidy on food was 
used 
to isolate 
 domestic
 
markets 
 from 
 rapid increases 
in the international 
 price of
 
cereals. 
 Later, 
 when international 
 prices declined, 
 the
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subsidies 
 were increasingly captured by 
domestic producers of
 

cereals (primarily rice). 
'
 

The changes in relative 
prices induced 
by the trade and
 

agricultural policies 
caused non 
traded agricultural products 
 to
 

become relatively more 
expensive than 
tradeable (imported) foods.
 

As a result there has 
been a major shift 
in the diet away from
 

traditional 
 foods 
 to food products made 
 from tradeable or
 

imported food stuffs. This impact is 
most obvious 
among highland
 

dwellers 
for their 
diets have changed most drastically.
 

The principal effects on 
 food consumption 
 and income
 

distribution 
 have arisen 
 from the restrictive 
 trade policies
 

which 
 were pursued rather than 
from direct price policies for
 

agriculture. 
 Prize controls 
 may 
 have shielded tradeable
 

agriculture 
 from fluctuations 
in world markets but 
any benefits
 

for either 
 farmers or consumers were 
more than off 
set by the
 

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

real incomes during the decade of 
the seventies. 
 The income
 

effects tended 
to exacerbate 
the maldistribution of The
income. 


use of subsidies 
for tradeable foods 
only partially offset the
 

negative 
 income effects of 
the trade policy. In general, the
 

urban dwellers
rich tended to benefit relatively and 
 absolutely
 

more than 
 other population groups 
 from the 
 effect 
 of the
 

subsidies.
 

The subsidy scenarios 
in the analyses 
did not include the
 

effects of financing 
the subsidy. 
 The financing requirements for
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the level of subsidization used 
in the analysis amounted to as
 

much as five 
percent of national income in some 
years. Since the
 

Peruvian tax system is not 
very effective, it is 
most likely that
 

the subsidy scheme would have 
added to the fiscal deficit. In
 

some years, the fiscal 
 requirement to finance 
 the subsidies
 

exceeded the deficit i.e. there would have 
been no deficit in
 

absence 
 of the subsidies. 
 To the extent that the deficit were
 

financed 
through money creation (or international borrowing) the
 

subsidy scheme may have 
aggravated inflationary pressures 
and in
 

later 
 years the so called debt crisis. If the incidence of
 

inflation falls more on the urban poor, 
 then these effects would
 

tend to offset the calculated food 
 consumption improvements
 

attributable 
to the subsidy scheme.
 

Regarding trade liberalization, it 
is difficult to blame the
 

real effects of the liberalization on food
any deterioration of 


intake 
by the poor in Lima or elsewhere in the country. In fact
 

it would appear 
 that free trade would have neutralized any
 

possible deleterious food consumption impacts 
which could have
 

arisen in the move to liberalization, because world prices 
 for
 

food were dropping during the 
period of trade liberalization.
 

Had international 
 prices been allowed 
to transmit themselves,
 

Peruvian agriculture would 
have shifted to exportable products
 

and non-tradeables with 
a net positive effect 
on the balance of
 

agricultural 
 trade even though 
 more food would have been
 

imported. From 
 a distributional point of view 
 trade
 

liberalization throughout 
the economy including agriculture would
 

have been rather neutral with respuct to the 
 existing
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distribution 
 of income. 
 The move towards liberalization 
per se
 

cannot be 
 blamed on 
any apparent deterioration of 
 incomes and
 

food consumption which has 
been observed recently. In fact,
 

agricultural 
 performance has 
improved. The 
crisis may owe 
 its
 

origins more to the 
previous attempts 
to isolate Peruvian product
 

markets from international prices 
and the deterioration on 
 the
 

balance of agricu!gural trade 
that these actions implied.
 

The foregoing is not to 
say that trade liberalization 
 would
 

have 
 been a solution to the nutritional problems 
of Peru, only
 

that closing 
 of the economy during 
 the seventies 
 may have
 

exacerbated a long standing problem, 
 the effects of which 
 will
 

require 
 a long time to reverse 
or 
 correct. Furthermore, 
 this
 

study has focused on only 
one element of a 
trade strategy - the
 

effect of trade 
policy as one 
determinant of 
the real exchange
 

rate.
 

The policies which 
were pursued 
and are being pursued in the
 
1 980's may not constitute a consistent 
set of policies in that
 
fiscal and monetary policies may hae been 
(or be) offsetting the
 

effects 
of trade liberallization. 
 In the late 
7 0's and the first
 

half 
 of the 19 8 0's, purchasing 
power parity calculations 
 were
 

used to attempt to maintain a constant real 
exchange rate. 
 Many
 

attribute 
 resulting devaluations
the which were necessary 
as the
 

cause of accelerating inflation. 
 At the same time 
 a growing
 

fiscal deficit was financed through money 
 creation, 
 and this
 

undoubtedly aggravated 
the inflation. 
 Other determinants 
of the
 

real exchange rate 
have not been 
 studied; it 
 is, therefore,
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unknown whether the exchange rate regime and internal fiscal 

credit and other policies were mutually consistent or not. Much 

needs to be learned about the conduct of economic policy in 
Peru
 

in recent times. The 
apparatus and 
the parameters of 
this study
 

should help understand the 
food consumption effects 
of economic
 

and agricultural policies.
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APPENDIX - DATA DEVELOPMENT
 

The model is based on the following national income equation 

in value added terms: 

Z= Zah + Zax + Zam + Znh + Zn x + Z nml
 

where Z = Gross Domestic Product in real terms from 
 national
 

accounts statistics: Z = Z 
 + Zax + Zam is vauLe P 'ded by the 

agricultural sector which is represented by the Gross Domestic 

Product of the agricultural sector in real terms from the 

national accounts statistics. zax is the value added by the 

exporting subsector of agriculture and was estimated as the sum 

of the values of cotton, sugar and coffee production in real 

terms with a minor adjustment in each year to account for the 

estimated value of wool and other agricultural exports. Zam is 

the value added by the agricultural subsector producing import 

competing products which was estimated as the sum of the values 

of rice, wheat, beef and milk production in real terms with 

adjustments in each year to account for the estimated value of 

corn production and other import competing products. Zah is the 

value added by the non-traded subsector in agriculture and was 

calculated as the residual from agricultural value added, Zah -

Zah - Zax - Z am. The non-agricultural subsectors are Znx, which 

is the exporting subsector and is represented by the gross 

domestic product in re.L terms of the mining and fishing sectors, 

Znm, which produces import-competing goods and is represented by 

gross domestic product in real terms of the manufacuring sector 

and Znh, which represent non-tradeables in the rest of the 
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APPENDIX - DATA DEVELOPMENT
 

The model is based on the following national income equation 

in value added terms:
 

Z= Zah + Za x + Za m + Zn h + Zn x + Z nm'
 

where Z = Gross Domestic Product 
 in real terms from national 
accounts statistics: Z = Zah + Za x + Za m is vaule added by the 

agricultural sector which is represented by the Gross Domestic 

Product of the agricultural sp'-tor in real terms from the 

national accounts statistics. Zax is the value added by the 

exporting subsector of agriculture and was estimated as the sum 

of the values of cotton, sugar and coffee production in real 

terms with a minor adjustment in each year to account for the 

estimated value of wool and other agricultural exports. Zam is 

the value added by the agricultural subsector producing import 

competing products which was estimated as the sum of the values 

of rice, wheat, beef and milk production in real terms with 

adjustments in each year to account for the estimated value of 

corn production and other import competing products. Zah is the 

value added by the non-traded subsector in agriculture and was 

calculated as the residual from agricultural value added, Zah = 

Zah - Zax _ Z am. The non-agricultural subsectors are Znx, which 

is the exporting subsector and is represented by the gross 

domestic product in real terms of the mining and fishing sectors, 

Znm, which produces import-competing goods and is represented by 

gross domestic product in real terms of the manufacuring sector 

and Znh, which represent non-tradeables in the rest of the 



economy and is calculated by residual, Znh Zn= Z - Zag - X 

Znm.
 

On the other side,
 

zc = zcah + 
 Zcam + Zcax + Zcnm + Zcnx, where Zc is total
 

absorption, which is represented by 
 Gross Domestic Product plus 

the value of imports minus the value of exports, all of which 

were extracted from the 
national accounts statistics. All values
 

on the consumption side are also expressed in real terms. Zcah 

represents consumption in the non-traded agricultural subsector 

and is equal to Zah because non-traded agriculture clears 

internally. Zcam is consumption in the import-competing
 

subsector of agriculture and was estimated as 
 the sum of the 

values of rice, wheat, beef and milk consumption, including the 

value of imports, and is adjusted in each year to account 
for the 

estimated value of consumption of oils, corn and other importable
 

foods. Zcax is consumption in the exportable subsector of 

agriculture and is estimated as the sum of the values of sugar, 

cotton and coffee consumption, excluding export values. In the 

non-agricultural subsectors Zcnm is consumption in the import

competing subsector and is estimated by adding the value of non

agricultural importables to Znm and subtracting the value of net 

capital formation. The value of non-agricultural importables was 

estimated as the value of total imports, from national accounts 

statistics, minus the value of agricultural importables Zcnh, is 

consumption in the non-traded subsector of non-agrxculture and is 

equal to Znh, because the non-traded subsector clears internally. 



Zcnx, the non-agricultura exportable subsector is calculated by 

residual Zcnx = Zc - Zcah - Zcam - Zcax - Zcnm - Zcnx. 

Price indices were formed for each of the six subsectors. 

The price index for agricultural non-tradeables was formed by 

combining the prices of potatoes (90% weight) and beans (10% 

weight). An index for agricultural importables combined price 

indices for rice, wheat, wheat flour, corn, beef, milk and oils 

and the index for agricultural exportables combined price indices 

for sugar, cotton, coffee and wool. The price index for the non

agricultural non-tradeable subsector consists of all components 

of the consumer price index except for food. The wholesale price 

index for exportables, adjusted by eliminating agricultural 

exportables, is used as the price index for the non-agricultural 

exoorting subsector. Similarly, the wholesale price index for 

importables, adjusted for agricultural importables, is the price 

index for the non-agricultural importable subsector. 

Initially, consumption expenditure shares were calculated 

using the budget and cunsumption shares for specific expenditure 

groups, including specific food groups, as presented in the ENCA 

analysis by Amat y Leon (1981) and the Ministerio de Economi,1 y 

Finanzas (1977). The shares from ENCA were aggregated into five 

consumption sectors, agricultural importables, agricultural 

exportables, non-traded agriculture, non-traded non-agriculture 

and non-agricultural importables for several different population 

groups, Peru as a whole, Lima upper income, Lima lower income, 

other urban, rural Sierra and other rural. 

(
 



The budget share for agricultural importables was formed by 

combining the shares for cereals, milk, beef, oils, alcoholic
 

drinks, soft drinks, 
 salt and eggs, and the share for 

agricultural exportables consisted of sugar and fish.
 

Agricultural non-tradeables included 
 roots and tubers, 

horticultural crops, fruits, legumes, and fresh water fish. The 

share for non-agricultural importables includes clothing, 

transportation, furnishings and a portion 
of housing and health.
 

The non-tradeables non-agriculture share includes education,
 

recreation, others, 
 and a nortion of housing and health. Final 

consumption of the exportable non-agricultural commodities is 

accounted for in the other subsectors because it was assumed that 

they were not consumed directly.
 

Population group specific expenditure shares were estimated 

from the shares presented by Amat y Leon (1981). Shares for Peru
 

as a whole could be extracted directly from the ENCA results. 

The shares for Lima upper and lower 
income groups were estimated
 

from initial income elasticity estimates 
for Lima as a whole and
 

the relative incoLe differences of each stratum from the median. 

A population weighted share 
was estimated for the other urban
 

group and consisted of the large cities and small towns (grandes 

ciudades, centros pobLados) presented in the ENCA analysis. The 

Sierra rural group was assumed to be the rural category from the 

ENCA analysis because 75 percent of the rural population resided 

in the Sierra. A combination of th-- shares from the coast and 

jungLe regions resulted in the share for the other rural group. 



The estimated value added of each subsec tor on the 

consumption side was allocated according to the social accounting 

matrix (SAM) from Reardon (1984) to reproduce the consumption 

expenditure shares for Peru as a whole from the ENCA analysis. 

Based on small differences between the shares from ENCA and the 

shares derived from this allocation for Peru as a whole, minor 

adjustments in the population group spevific shares from ENCA 

were made to yield the finaL shares. The allocation required 

distributing a portion of the value added from the importable 

non-agricultural and non-tradeable non-agricultural subsectors to 

the agricultural importable and exportable subsectors. A portion 

of the non-tradeable non-agricul tural subsector was also 

allocated to non-tradeable agricultvtre. 

A flexible consumer demand system utilizing a trans-long 

specification from Swamy and Binswanger (1983) was used to 

estimate own and cross-price elasticities and income elasticities 

for each of the five consumption subsectors. The final budget 

shares for each of the subsectors are regressed on total income, 

squared income term and the log oc each of the price indices for 

each subsector where Zc represents income. 



Table Al. National Income Data in Value Added Terms
 
by Sector of the Economy
 

Year Zah Zax Z a Znu Z Zn Z 

1190 13760. 0 9121:.4 6779.9 22930 7463 66249 12 03 
191.. 1059!.7 222-7.9 7735.4 ~2I28 8031 72269 !36069 
195 108U.) 12223. 8287.8 272 6309 7200 143M1 
19513 1279.4 10570.4 8726.2 300!3 7799 81179 151167 
1954 1_7. 2 !E7a.3 884 5 32849 1040 8400 160:6U 
1955 11801.5 12021.2 8737.3 35319 10M. 88497 166937 
195 1085. .3 11876.0 &83.8 3640) 11748 94079 17327 
!957 10733.3 12291.0 8100.7 401,24 12886 100342 18477 
1958 12146.9 127Z3.2 840.a 39049 12092 100702 185116 
1959 14923.6 12067.1 79M23 42700 12579 10 =- 19384 
1960 126i. 7 I4030.8 93. 5 49523 19170 109919 215763 
196! 14130.7 .4634.7 9485.6 53376 21651 11719 230837 
192 15274.3 14,96.7 9690.0 57763 21744 12102 249693 
1963 1b-, 7 14501.7 8916.6 6102i 23042 13243 20047 
196A I&70.8 :395!. 6 9477.5 65305 5238 146897 279140 
1963 2359.2 10379.5 8207.2 6902 24548 15680 29544 
196 24547.7 10257.2 10021.2 7498'3 27336 165226 312377 
1967 2703.3. ! 9085. 6 1046, 3 77944 28374 169978 32 
196a 23740.6 10342. 7 10903.7 79425 2985 167779 322046 
1969 26737. 1 9023.3 1291. 5 80322 2W047 177161 334406 
1970 28765.9 9761.1 13173.1 87238 32603 181054 3M596 
197'. 2903. 7 9993.5 1366E. 8 93214 31468 192895 370336 
1972 29450.6 9727. 8 123!1.7 93862 30242 200907 376501 
1973 2947:. 10495.7 11719.8 99524 29495 21183 392559 
1974 27137.7 14214.7 1229.6 110401 31518 226432 421933 
1975 26170.5 13107.2 14286.3 114959 2849 244121 441073 
1976 31739.5 8756.4 .1 7. 0 11956 30516 245533 449987 
1977 27347.9 12174.7 14779.4 114,69 36197 244780 449738 
1978 265.7 13063.1 1355.2 110026 40174 243792 447470 
1979 25936.7 14687.8 14950.6 114697 43964 251703 465939 
1980 2690.1 12768.7 12590.2 121275 44015 266219 4838 
1961 34239. 6 9479.7 1493.8 121031 42554 280435 502663 
1982 34456.3 10795.4 15078.3 1180:0 44710 281401 504451 

Zah - agricultural non-traded 
Zax -agricultural exportables 

agricultural importables
 
Za -non-agricultural importables 
Zn 
n x -non-agricultural exportables

,
 
znh non-agricultural sector
 

gross domestic product
 



Table A2. National Consumption Data by Sector of the Economy
 

Year Zc h zcax zc zc zc z c 

1950 13760.0 887.84 1004. 84! 1865.8 66249 
19,1 10591.7 3264.71 11.2.9 30040 2007.8 72269 
1952 I023.0 2231.22 :1718.0 30986 2077.3 77200 
1953 12879.4 2279.97 2037.0 31189 1949.8 81179 
194 11267.2 3321.89 :2020.3 33063 2605 84080 
195 A1801.! 272.3.92 :1994.9 37781 2637.8 8M97 c 
195 
1957 

'0850.3 
1073:.3 

05.97 
3128.26 

11080.8 
11472.2 

39927 
452E0 

2937.0 
3221.5 

94079 
100342 

Z ah 
c 

= non-traded agriculture 

1958 12146.9 2653. 90 ,959.6 4025 3023.0 100702 Za = agricultural importables 
1959 149U.6 241.59.09 116.5 3.5416 3244.8 1022 c 
1960 
1961 
1962 

1 9 .7 
14130.7 
1 274.3 

4024.27 
321.47 
2".25 

137258 
1481110 
14%8.1 

3921 
41107 
457% 

47S2.5 
5422.8 
5436.0 

10919 
117519 
12102! 

Z 

Z 

-

= 

agricultural exportables 
g 

non-agricultura. Importables 
163 !LIM.7 3275.3E :3316.3 5713 5760.5 136243 c 
1964 :8270.8 4093. 1480. A 509 .09.5&46897 Zc - non-agricultural zportables 
1955 
1966 

2393.2 
24547.7 

3455.59 
3636.03 

1331.8.1 
:4677.? 

63254 
76617 

6137.0 
634.0 

156 
ISU26 znh 

no -giutrlnntae 

1967 .1702i.: .E012 U .6149.4 28 0 7093. W 165nd7% 
1%8 2370.6 3718.0: 14977.2 74210 7.63.8 167779 
1969 26737.: 31:M79 16595.v 75037 7261.8 177161 
1970 28766.9 3W0.33 16996.1 86149 8150.8 181054 
1971 9038.7 4349.45 1796& 1 95707 7867.0 192895 
'972 29450.6 415.58 16285.4 89550 7560.5 200907 
173 29471.5 4754.62 156%.7 125497 7373.8 211853 
!974 27137.7 472.80 16507.9 155625 7079.5 226432 
1975 26170.5 3942.50 I18040.2'152355 7107.3 244121 
1976 3173M.5 4246.28 18679.:I 146393 7629.0 2455 
1977 27347.9 6O8.45 1611.7 142065 9046.8 244780 
1978 2M.7 7594.04 17934.6 1232 10043.5 24379q2 
1979 25936.7 9765.34 218&8 111816 10991.0 251703 
1980 269M. 860.37 1954.3 148797 11003.8 W219 
1981 34239.6 8709.08 20279.2 154565 10638.5 290435 
1982 30 .3 783.53 19364.8 143862 11177.5 281401 



Table A3. Relative Prices of Agricultural Non-Traded Goods
 
and Agricultural Exportablee
 

YEAR P*73 PiWR LP*R PAX73 PAXR LMXq CPI F.4TE EIRATE 

:950 1.51674 	 .o0233 0.0223 1.0579! 0.7:327 -0.33789 0.1 ,6 15.43 10.403 
AM 4.M 1.02S9 0.035a, , 0.893M -'0.11 0.:1 10.56u9 15.1
1952 1.40657 	 0.99208 -0.0079- 1.27851 0.90175 -0. 10342 0.1797 15.55 10 %a8
1M 1.46947 	 1.0603S 0.07732 1.22615 0.90150 -0.10370 0.1%.1 16.94 IL..1
19" 1.38947 1.05429 0.005 .2737 0.96771 -0.032E2 0.,067 19.69 44.940
193 1.A5364 	 1.11651 0.11021 1.20,. 0.92790 -0.07483 0.21C. 19.18 14.730
1956 .387,18 i.04289 0.04200 1.15934 0.87160 -0.13743 0.2.M 19.23 14.457
1957 1.35004 1.0095 0.0002- 1.15140 0.86105 -0.14961 0.251 19.07 14.261
1958 1.Z932 0.,94032 -0.06:53 1.1326.3 0.C4572 -0.16757 0.2646 23.40 17.473
1959 1.13661 	 0.90823 -0.096a 1.1 .39 0.8%M7 -0.1085 27.640.282 22.086
1960 1.088.I 0.90 -0.0829 1.11439 0.%2:0 -0.0M%4 0.339 27.30 23.079
1961 *.0870 0.94422 -0.05740 0.99W.3 0.86706 -0.14264 0.3450 26.81 23.287
1962. .063C5 0.9407: -0.%±112 0.947.0 0.3M) -0.17650 0.3661 26.81 23.725
1963 1.086" 0.97056 -0.0219 1.01097 0.903:4 -0.10,19 0.3874 2L.82 23.05,
1964 0,99&34 0.90635 -3.09i:U3 0.q-717 0.90710 -0.09750 0.42:24 26.82 24.3S8
1596 0.989!8 0.98090 -0.01929 0.91876 0.91108 -0.09312 0.4930 6.82 26.95 
1966 1.03989 1.048U 0.04772 0.9103. 0.91819 -0.08535 0.5352 26.82 27.052
1967 0.91446 0.95464 -0.04642 0.8973 0.93198 -0.07045 0.5967 30.85 32.20M
1968 0.98264 0.99798 -0.00202 0.89764 0.91165 -0.092!0 0.7114 38.70 39.304
1969 0,92126 0.94360 -. 05,05 0.85M66 0.87949 -0.1284! 0.7606 38.70 39.639
1970 0.84973 0.8402; -0.17410 0.93726 0.92676 -0.07606 0.7959 38.70 38.267 
1971 0.78766 0.76199 -0.,24591 0.90354 0.89703 -0.10866 0.820 38.4223. 70
1972 0,89523 	 0.827, -0.11350 0.88057 0.87799 -0.13012 0.9155 38.70 38.587
 

1.. 0.00002
1973 1.00000 00002 0.99995 0.9997 -0.00003 1.0000 3 70 38.701 
1974 1.0988 1.1.765 0. 111M 1.04345 1.06127 0.05946 1.1691 38.70 39.361
1975 1.16348 1.6 7 0.23532 0.7232 0.78672 -0.23%9 1.4438 43.79 47.632

1976 0.94613 1.01453 
 0.01447 0.77567 0.83!75 -0.18423 1.928 55.76 59.791

1977 1.158T2 1.3887. 0.32839 1.0 0 1.29418 0.25788 2,6619 84.23 100.933

1970 1...28 	 1.49999 0.40546 0.92L21 1.12604 0. 1204e 4.1974 15 .33 190. Ea
1979 1.3W537 1.5M 0.44421 0.92761 1.0930 0.08737 7.0423 224.72 264.377 
1980 1.52736 1.8793 0.6,3103 0.78001 0.96086 -0.03993 11.2115 2M.85 35.4%4 
1961 1.09337 1.357 0.30730 0.71611 0.8907 -0.1159 19.6623 42? 32 5M.206

1902 0.8314 0.94513 -0.05643 0.5M323 0.66005 -0.41544 31.5U4 787.04 8%.696
 

PAH73 - price of agricultural non-traded goods in relative terms
 
(relative to 1973)


PARR - price of agricultural non-traded goods relative to non-traded
 
non-agricultural goods (NH)
 

LPAHR - log (PAHR)

PAX73 - price of agricultural exportables relative to 1973
 
PAXR - price of agricultural exportable@ relative to non-traded
 

non-agricultural goods (NH)
 
LPAXR - log (PFAPJ 
CPI - onsumer price index 
EURAT - nominal exchange ratie 



Table A4. Relative Prices of Agricultural Importables
 
and Non-Agricultural Importablea and Exportables
 

YER A 73 M~R LP*R P'~7 PW LAM PN4I73 PHIR LPNIR LP6R 

1950 
193 
1952 
1953 
1954 
1955 
19 
1957 
1958 
19.. 

1.52381 
1.4o001 
1.3 M 
1.2490 
1.27 
1.24246 
17.!75 
1.1702 
1.172M 
1.5699 

1.02740 
0.99023 
0.93565 
0.91308 
0.93M2 
0.9518 
0.8 
0.87IS 
0.8750 
0.9245: 

.0.02704 
-0.00981 
-0.06651 
0.09093 

-0.04791 
-0.0469! 
-3-0.2360 
-0.133 
-0. 1321 
-0.07849 

1.18654 
1.290, 
!.25254 
1.10467 
:.18103 
1.2030 
1.22027 
1.085 
1. 16M 
1.2786 

0.80M0 
0.89996 
0.86343 
0.81,233 
0.89613 
0.92452 
0.91740 
0.81203 
0.85:2 
1.0175 

-0.22314 
-0.10538 
-0. :2394 
-0.2078LI 
-0.'0%7 
-0.0784 
-0.08621 
-0.208a 
-0.1534 
0.02152 

0.34303 
0.6UM 
0.23624 
0.19GL7 
0.4318 
0.53840 
0.74580 
0.75884 
0.57362 
0.6W72 

0.23128 
0.46427 
0. 1662 
0.,443 
0.30592 
0.41347 
0.56070 
0.56748 
0.42846 
0.52636 

-!.464 14 
-0.7673 
-1.79K. 
-1.9345 
-1.184 
-0.8&M 
-0.5786 
-0. 5 
--.8476 
-0.6418 

-0.04860 
-0.00472 
-0.O040i 
0.00242 
0.012 
0.03707 

-0.03197 
-0.0013 
-0.009 
-0.09469 

1S60 
196: 
192 
1963 
194 
1965 
1966 
1967 
1968 
1969 
1970 
1971 

1.17413 
1.14879 
1.1257, 

1.15M 
1.06a93 
1.06121 
0.9%S64 
1.08466 
1.11214 
0.9034 
0.96, 7 

0.99262 
0.99764 
0.919 
1°0439 
1.05M 
1.0598 
1.07036 
1.03990 
1.10 !9 
1.139!2 
0.96936 
0.98 

-0.0074.' 
-C002"6 
-).0 .IA1 
v170.u°04% 
0.05160 
0.0582 
0.0601 
0.03913 
0.0%7. 
0.1305 

-0.03:12 
-N.042a 

1.24430 
1.17780 
1.04734 
0.97957 
0.93%,' 
0.87321 
0.87262 
0.906"8 
0.94788 
0.953 
0.97 28 
0.96190 

1.05192 
1.0M30 
0.922 
0.87509 
0.85474 
0.86389 
0.88017 
0.9466 
0.9 8 
0.97594 
0.9604: 
0.97484 

0.05D62 
0.02378 

-0.07600 
-0.13343 
-0.156% 
-.. 14399 
-0.12764 
-0.05486 
-0.03803 
-0.02435 
-0.0400 
-0.02549 

0.80477 
0.8311 
0.6462, 
0.7a,1 
0. 082 
0.7770: 
0.80370 
0.7M)6 
0.9479 
1.05077 
1.11459 
0.79349 

0.6M0 
0.70627 
0.57:88 
0.70M:5 
0.7357 
0.77099 
0.8100 
0.81.17 
0.9554 
1.07625 
1.10210 
0.78778 

-.0.38M 
-0.3478 
-0.58 
-0.356 
-0.3083 
-0.2601 
-.0.M.9 
-0.2044 
-0.0455 
0.0733 
0.0972 

-0.235 

-0.06! !1 
-0.06174 
-0.07101 
-0.02707 
-0.06363 
-0.01622 

.057 
-0.03155 
0.00260 

-0.02881 
-0.12161 
-0.17162 

'972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1931 
19a2 

1.0193 
0.93 
1.00700 
1.2041 
1.033 
0.93672 
1.10000 
1.13941 
1.17967 
1.1291 
1.0047 

1.01639 
0.9997 
1.02420 
1.31052 
1.108 
1.I9 
1.34115 
1.34048 
1.45169 
1.40021 
1.1M 

0.01626 
-0.00003 
0.0 391 
0.Z7042 
0.10308 
0.16734 
0.2932 
0. 293D3 
0.37273 
0.3362 
0.17296 

1.00566 
1.00003 
1.0676 
1.03979 
1.19041 
1.47274 
1.91134 
1.95723 
1.732 
1.4340 
1.3U77 

1.0D0272 
1.0005 
1.0859 
1.13103 
1.27647 
1.76479 
2.330 
2.3MW 
2.139 
1.78336 
1.54905 

0.00271 
0.00005 
0.06240 
0.12313 
0.24410 
0.5803 
0.Swe 
0. 3406 
0.755M 
0.5751 
0.43764 

0.75462 
0.99997 
1.09926 
0.6976 
0.73434 
0.86150 
1.04732 
1.4040 
1.35EO 
0. 3464 
0.69894 

0.75241 
0.999M8 
1.11804 
0.75921 
0.80887 
!.03233 
1.27692 
1.65247 
1.6M 
1.03797 
0.7099 

-J). 2M 
-0.0000 
0.1116 

-0.2755 
-0.2121 

0U0318 
0.2445 
0.5M3 
0.5122 
0.0373 

-0.2345 

-0.08698 
-0.00000 
0.06079 
0.14M7 

-0.00491 
0.27729 
0. 72 
0.33807 
0.43743 
0.M0 

-0.07547 

PAM73 - price of agricultural importables relative to 1973

PAMR - price of agricultural importables relative to non-agricultural non-traded goods (NH)
LPA=M - log (PAMR) 
PNM73 - price of non-agricultural importablea relative to 1973
PNMR - price of non-agricultural importables relative to non-agricultural non-traded goods
LPNhXR- log (PNNR) 
PNX73 - price of non-agricultural exportables relative to 1973

PXR 
- price of non-agricultural exportable. relative to non-agricultural non-traded goods
LPH1R - log (PK) 
LAGR - log (price of all agricultural goods) 



Table AS. Budget Shares of Domestic Constumption 
for the Agricultural and Non-Agricultural Sectors
 

YEAR EX 

1950 0.2%04: 
:95 ~ 

192 0.21907, 
1953 0. 204W7 
195A 0.216M9 
19%5 0. rl/276 
1956 0.203507 
957 0.201683 

1958 0.21467 
1959 0.234270 
1960 0.214'.2 


:9: 0.217568 

192 0.29086 

1963 0.214324 

1%4 0.2:8275 

1963 0. 32509 

1966 0.22!9!7 

1967 0.224012 

1968 0.221012 

1969 0.228114 

1970 0.M 2 

1971 0.22183M 

1972 0.,977 

1973 0.20F.148 

1974 0.187450 

1975 0. 18952 

197E 0.201233 

1977 o.mm92 

1978 0.205698 

1979 0.20144 

1980 01190M3 

1951 0.201203 

19 0.2%6451 

0.0598387 0.284844 
V -M72 

0.068746 0.2636 

0.06 -5., 0.24723 

0.0771(.2 
0.070451.7 
0.07,2037 

0.0715!89 
0.0701956 
0.0691473 

0.0779=5 
0.073L:79 
0.07:!4:73 
0.0701304 

0.0727402 

0.0684815 
0.062467 
0.0637573 
0.06767:0 
0.051316 
0.0652;8' 
0.OW50 
0.22W12.o. 

0.06323M 
0.0604M 
0.0060"-4 
0.061 6. 
O.062032 

0.07359 
0.077119 
0.070*25 
0.0689760 
0.06a69:8 

4
flH EX P.) EXR EXNOm 

0. ';2"? 0.235490 


0. 28M7: 
0.2775:2 
0.2723U8 

O.M'8733 

0.276927 

0.22,978 

0.28685 

0.290542 
O.85451 

.2693ME 

0.726 

0.260030 

0.25M0 

0.25335 


0.18143: 0.215645 
A-:t3Qii .77~2 .~A~ 
0.212954 
0. 199752 

0.206950 

0.223111 

0.2251 
0.240764 

0.2157E7 
0.185704 

0.197312 

0.19286 

0.194343 

0.223480 

0 ?.0.7,03 
0. 2:7490 
0.244370 
0.248786 

0.I:QI 
0. 3436 

0,2M2.8 

.2M5: 


0.32=6 

. . 9 


0.233140 
0.2M/12 

0.237M1 

0.23178 

0.259883 

0.239381 

0.236101 
0.239153 

0.2 3.4 
0.24437 
0.254070 
0FM350. 
0.295. 
. 3319M 
0.311549 


0.26198 

0.2 5 5 

0.249P1 

0.241005 

0.291084 
0.28M' 
0.272725 

0.2"-^3' 
0.21620
 
0.2!2GM 
0.21 644
 
0.219370
 
0.217262 
0. 22.
 
0.227901
 
0. 2236% 
0.L580
 
0.229703
 
0. 2709
 
0.22.3993 
0.22:490 
0.2,: 60
 
0.21N00'3 
0.2 ,6701 
0.242346 
0.210035 
O. W0S0 

01.:7703 
020.2403
 
0.. 9-760
 
0. 0-733
 
0.203791
 
0.2%6102 
0.219577
 
0.219616
 
. 90
.
 

0.207764 
0.212978 

KXAH - budget share of agricultural non-traded goods
EXAX - budget share of agricultural exportables 
EXAM - budget @hare of agricultural importables 
EINM - budget share of non-agricultural importables 
EXNH - budget share of non-agricultural exportables 



Table A6. Budget Shares of Domestic Consumption for the Agricultural
and Non-Agricultural Sectors in Value Added Terms 

YUR KRX MLP N" 14mx KJ* MUA 

190 
19511 
19512 
1953 
J954 

0.0076728 
0.02 210,' 
O.01 2 
0.0:6:.13 
0.024032 

0.06723 
0.C874667 
0.0667712 
O.095084 
0.00194 

0.197431 
0.2.7.1,9 
0.29-68 
0. "95 
0. 

0.0162412 
0.01=53g 
0.01 5389 
O.M0 0137770 
o.020.0177.78 

0.57334 
O.551)0 . 
0.57:69 
0.573646 
o.53710 

0.118916 
A. AnIAJ 

,0060:49 
O.0910!1 
0.07680 

1955 
1956 
1957 
1958 
1959 
1960 
1961 
196, 
196 
1,964 
1965 
1966 
1967 
198 
1969 
1970 
1971 
1972 

0.0:7524A 
0.0: 73=1 
0.0:79664 
0.0:,5,4 
0.0:0.n09 
0.0217236 
0.0!637L' 
0.0. 38UO 0 
0.042016 
0.016550 
0.0129436 
0.0124,719 
0.0,07884 
0.0127378 
0.010!9" 
0.0118794 
0.025027 
0.0!:939 

0.0771693 
O.O32O 2 
O,065./9 
0.070099 
0.0631241 
0.0740939 
0.0734875 
. 067743 

0.0577387 
.060:048 

0.0495% 
0.003.462 
0. 09464 
0.0513:14 
.0.054Q460 

0.O05994 
0.01FA13 
0.0468097 

0.243064 
0.2,%951 
O.29"09 
O2 S183 
0.n07332 
0.21495 
0.205112 
0.0 . TE 
0.241 SU 
0.229774 
0.293: 
0.262W3 
0.267137 
0. &,242 
0.245339 
0.2L5 0 
0.713 
0.257397 

0.0169700 
0O0181&S5 
0.010019 
0.0177180 
0.0189371 

0.023706 
0.027M 
0.0252784 
. .0497/7: 

0.E516 
O.0,22874 
0.02.2.3-11 
0.032563 
0.0225705 
0.2037366 

O.1030010 
0.022I40 
0. 0173:4 

0. i69347 
0.58188 4 
0.376291 
0.5247 
0.04,513 
0..932M 
0.!P8963 
0.60991 
0.50740 
0. 59 l5 
0.567507. 
0.566737 
0.557279 
0.574804 
0.579088 
0.557129 
0. 
0.M4775 

0.075525 
0.067109 
0.0614 
0.071197 
0.007374 
0. 069 
0.072 0 
0.071028 
0.070774 
0.073899 
0.089744 
0.00,200 
O.0OA2 
0.03:334 
0.0873% 
0.0! 

,4640.C83645 
0.094651 

1Q7 
1914 

0.0120492 
O.OlO/ il 

0.-f-
0. V., 

45 
a 

O.&1M33 
O v .)O"M 

0.0186M6 
O:, 'I 

0.MU78 
a,i LS v,,j 

0.f7U7
0.061915 

197 0.0087274 0.0399353 0.3M725 .01573 - 0.5 05 0.057933 
1976 0.0093483 0. 0411234 0.3226 0.0167M 0.5400 0.0698770 
1977 
1978 

O0140663 
0.0181425 

0.0406737 
0.04cS4Z8 

0.317287 
O. 416 

0.020 O49 
0.0 3 

0.466 
0.583U3 

: .061076 
0.0641670 

1979 
190 

0.O22607 
0.0178910 

.0506127 
0.04078 

0.25785 
0.30.249 

0.0254374 
0.0.8694 

0.58Z3 
0.553289 

0.0600273 
0.05S0734 

1961 
19 

0.0171347 
0.0157705 

0.039!8 
0.039759 

0.303743 
0.2M 1 

0.0063 0 
0.0M4395 

. 1098 
0.564930 

0.0672600 
0.0691732 

MAH - agricultural non-traded goods
MUAX - agricultural exportables 
HUAM - agricultural Importable@ 
MIX - non-agricultural exportables 
HU -Mnon-agricultural importables= 

MMM non-agricultural uon-traded goods 



Table A7. 
 Domestic Consumption of the Agricultural and Ncn-Agricultural Sectors
 

YEAR SE2XI SEXAX SEXAX SEXNP SE.M, 

1950 298U 6924.41 32960 20994 24976 
1951 M:3 9856. 6 36Z 279.9 27245 
1952 29583 
 92.0 33 28757 29!04 
1953 329A 9743.6 40292 28258 30604 
1954 31699 11313.9 41515 30330 3:4698 
1955 33306 10951.3 43135 34680 33363 
1956 33711 11512.2 44036 36952 35468 
1957 35116 12459.6 46791 41921 378e9 
19158 36618 11976.1 47247 3N8O 3791, 
1959 40014 11810.5 48333 31719 38926 
1960 39677 14441.2 53140 3My 41439 
:961 428 14365.6 57006 37840 4 30. 
196 47113 15337.9 61385 41793 49396
 
1963 49430 .6!74.3 6222 51541 51361 
1964 53167 1794.4 67419 5249! =&3I. 
1965 6a073 1828.6 69421 58064 59132 
196 64698 19313.5 73994 71243 62290
 
167 68327 1944.9 77275 75883 64082 
1968 64511 197M 4 7%3 68737 63253 
1969 69787 1925.8 80186 69243 66790
 
1970 72763 21217.1 M5 8086 85 
1971 757 2M.6 87951 88386 72721 
1972 78271 23309.4 88760 81824 r5742 
1973 W052 24974.3 92146 116662 79869 
1974 82!61 26478. 0 98790 145315 856 
1975 85492 27251.6 10 1 140738 92034 
1976 91404 27828.2 107883 134539 9266 
1977 8689 2964e 5 10527 132469 TIM 
1978 86100 30704.5 105376 104485 91910 
1979 87101 33664.3 112290 104134 9892 
19.0 91671 3384.3 115180 140057 10036
 
1961 1023 35099. 5 120144 145313 105724 
19a2 10237 342:6.6 119126 135849 1060 

SEXAH - agricultural non-traded goods 
SEXAX - agricultural exportables 
SEXAM - agricultural itportables 
SEXNM - non-agricultural importables 
SEXNH - non-agricultural non-traded goods 



Table 	AS. Wages for the Agricultural and Manufacturing 
and Demographic Data
 

AR%73 L 'A,73 E PV LPOP E ;PA73 LJP 

1950 56.6729 3.64311 132.215 4.8843 7.24 1.M79. 859.87 .75678 
1931 M5.73CA 166005 13;.8SU 4.88! 7, 7.45 2.0M83: 755.36 L.627201952 56.4695 3.U,59 13L.471 4.90876 2.08017.66 1023.68 6.93:161953 69.6046 3.93= 13L 58 4.91675 7.88 2.06433 800.58 6.8341954 66.7655 3.025;3 135.708 4.910o5: &11 2.093:0 575.73 	 6.3564
1955 61.8!87 1.89M7 4.92741 2.222613L 022 L 33 192.±5 7.00o=1956 73.8949 4.01737 1 f.344 4 9L,,96 &59 .15060 1537.47 7.33789"97 80.2372 4.09440 :2.987 4.81208 8.84 2.179 6.W432:iA061195.8 94. 4.25 34 12L5 4.8405 9.10 2. 20,7 1511.78 7..V103 
1933 S&.535 4.259! C 131:.563 4.87946 P-.236459.36 476.21 6.16571960 85..063 4.271.95 136.5X4 4.91635 9.53 2.264U8 5M3.43 S.36M1961 89. 8!0 4.33732 39.071 4.93498 9.91 2.29354 1266.5 7.144131962 96.2:'w 4.4431 14 304 4.97863 10.-20 2.32239 1016.22 S.92381%3 913495 147. =i4.Q142 4.994?2 10.49 2.35042 151.80 7.13234194 87.54:5 4.37745 150.5" 5.040 10.8 379! 	 18"9.90 7.5"'12021965 7.844 4.333k' 133.210 5.03181 11.11 2.40783 2340.54 7.75604 

196 7. 4. "M 1"3. :30 . Ul!42 ':. 4 " 4'24 '74-' 82 7.918.1967 66.4489 4.227943 'A51.2L3 .01873 11.76 2.46470 2807.96 7.9402i19680 57. ZxA4 4.05373 141.37.1 4.95.39 2 29551?. 11 &.494 M 8.004881965 54.9151 4.02975z- 147.9W0 4.99674 1?-.46 &72&) 2908.12 7.973261970 53.7729 3.9735 151.393 5,019U 2.53:0±1082 40W0.71 8.314 3197: 54-.v734 3.981 ±51,001 5.01728 13.19 2.57946 1M 40 I.1,1731972 31.0642 4.0055 174.106 S.,5I 1354 &-60&.65 3783.82 8.238491973 61.9234 4..2600 19-.493 5. 73 13.89 2.631!7 5409.66 IL-y8.

1974 57.,337 4.V*268 207.043 5.33M3 14.24
1973 	 2.65%0 6';&762M2 4.26.90 176.897 	 S.go 745.17 14.61 2.68!7: 8280.!3 9.02:691976 65.2207 4.24758 IS8348 2503 14.98 2.70672 7718.59 8.95:391977 62.97 4.3150 140.166 4.99833 15.37 2.7324 7Z07.32 &UM61978 W2.9662 4.16787 12& 413 4.85&3!S 15.76 2.75740 6179.32 8.725%1979 70.6 31 4.4030 111.611 4.71502 16.17 2.78316 3077.49 8.678891990 7.6112 4.5r7o0 131.740 4.880 3 16.58 2.S800 550.± 8.41& 2I1901 7.2651 4.49837 125.621 4.833,27 17.01 2.U380 4484.16 8.4083a1982 P-.1923 4.236 130.5W 4.87170 2.837717.44 5057.61 8.52M6 

AGW73 	- agricultural wage

LWAGR - log (agricultural wage)
MANW73 - manufacturing wage
LHWAGE - log (manufacturing wage)
POP - country-wide population 
LPOP = log (population)
G M AC73 w expeaditures on agricultural
LGEXP - log (agricultural expenditures)
 
CAPITAL - capital
 
LCAP - log (capital)
 

Sectors 

P7TL LCAO 

O58 l0.1290 
324&0 ±0.3884 
35070 10.4651 
38107 10.54W 
3586. 10.4875 
3W8±2 20.486± 
40286 	 10.6038 

10.6938 
3990 10.,42 
35314 10.4721 
4489 10. 6985. 
44659 10.7068 
47081 i0.7596 
4S53 10.7245 
415 	 10.8.7 
53034 10.91V3 
6332m7 1:. 03Q 
644a9 11. 0733 
45149 10.7177 
46629 o0.7500 

7?04 10.7078
 
31593 10.8 2
 

17 10.&W
 
5M5 11.09:3
 

92319 11.4330 
877o3 11.384o 
76690 11.2475 
57205 10.954 
49:130 	 10.8022 
50027 10.8203 
99M 11.1±, 

81798 11.3130 
69458 11.1485 
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