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Summary. — This paper shows in Peruvian rural areas, there has been substantial
growth over the past decade in household employment outside of own-farming. At
present 51% of the net income of rura households comes from these off-farm
activities, and thus they certainly cannot be considered as "marginal.” The reasons
households diversify their incomes are several. Important is access to public assets
such as roads and private assets such as education and credit. Increasing access to
these assets will help rural households to increase their self-employment as well as

wage-employment in the nonfarm sector.
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1. INTRODUCTION



In rural Peru ailmost 35% of labor is allocated to and 51% of income comes from
economic activities outside of own-farming. This fact suggests that these off-farm
activities, once referred to as “ complementary activities,” can no longer be thus called.
These activities include activities in the nonfarm sector, including manufacturing and
services, both in self-employment (e.g., operating a small handicraft enterprise) and in
wage-employment, and in the agricultural sector in wage employment.

Despite the growing importance of these activities, very little is known about them
and on the role that they play in the income generation strategies of rural householdsin
Peru. This paper thus has two objectives. Thefirst isto analyze the determinants of rural
households’ decisions to undertake off-farm activities. We postul ate that the chosen
portfolio of activities will depend on the households access to public and private assets,
physical, financial, human, and organizational. The second isto explore the implications of
these income diversification strategies for the pattern of income distribution in rural Peru.
We find that promotion of nonfarm activity is not necessarily consonant with improvement
in the income distribution, and for it to do so, specific policy interventions are needed.

The paper proceeds as follows. Section 2 provides a brief overview of general issues
and background from the literature. Section 3 uses data from the Living Standard
Measurement Studies (LSMS) surveys for Peru between 1985 and 1997 to show the
growing importance of self-employment nonfarm activities and the decline in wage-
employment in the nonfarm and farm sectors. Moreover, 1997 LSMS data are used to
describe rural household income sources, differentiating farm and nonfarm sector and self-
employment and wage-employment. Finally, the section assesses the impact of income

diversification on income distribution. Section 4 then concludes with policy



recommendations and some hypotheses about the effects of structural adjustment policies

on the course of rural income diversification.

2. ISSUES AND REVIEW OF LITERATURE

The common view of the rural sector among Peruvian policymakersisthat of a
sector driven almost entirely by agriculture. Rural income is equated with farm income and,
even more, with agricultural income. Thus, policymakers view policies to combat rural
poverty as policies to enhance farm productivity. Most official reports produced by the
Peruvian government or by multilateral institutions such as the World Bank, as well as
others who have shaped the Peruvian agricultural policy agenda during the past 15 years,
have focused amost exclusively on agricultural development as the way to reduce rura
poverty and achieve sustainable economic growth in rural areas. Illustrations of thisway of
viewing rural poverty aleviation include include World Bank (1998), Ministerio de
Agricultura (1986, 1993) and Vésquez (2000). This view has been perpetuated by a
political system that separates rural policymaking into several sectoral ministries
(Agriculture, Industry, Mining, and Fisheries, among the most important).

Despite this narrow view, there is growing evidence in developing regions that the
rural sector is much more than just farming. Reardon et. al. (1998) summarize the evidence
regarding the nature, importance, determinants, and effects on farm households of rural
nonfarm activity in developing regions. They show the growing importance of rural
nonfarm activity that accounts for roughly 25% of employment and as much as 40% of the
incomes generated in rural Latin America. Data from other regions of the world show also

sizable income shares for the nonfarm rural sector (32% in Asiaand 42% in Africa).



Reardon et. al. (1998) also show that athough the pattern of income diversification
between farm and nonfarm activities varies sharply across regions, it is clearly linked to the
assets or endowments of rural households. Where markets often do not operatein a
competitive or efficient way, personal and institutional constraints can play an important
role in determining participation in nonfarm activities. Household wealth, private and
public asset endowments, and regional characteristics such as agroclimate can play a
critical role as they may enhance or hinder the profitability of the household endowment
base.

The literature has a so established that the composition of rural incomes changes
varies with wealth — whether analyzed at the individual, household, or regional level. for
regions and countries. This relationship is conditioned by cash or credit constraints as well
as access to infrastructure. That explains for example why equally poor areas such as West
Africaand South Asia differ in the composition of their rural nonfarm incomes.

Many studies have shown that rural households in developing countries earn more
from own-farming than any other income source. Thisis the case of most studies reported
in Reardon et. al. (1998), Elbers and Lanjouw (this volume), Reardon, Cruz, and Berdegué
(1998) and Reardon (1997). Only in afew countries, were landless peasants constitute a
sizable population, is the importance of nonfarm incomes greater than own-farm income.

Moreover, in theory, the functional income distribution of off-farm income differs
over households and regions. However, there is a dearth of datato explore thisempiricaly,
as Reardon et. al. (1998) note that few studies distinguish nonfarm wage-income and self-
employment income within nonfarm income. However, the evidence they muster shows
that nonfarm wage employment is much more important than farm wage employment

income, particularly in Africa (and less sharply in Asiaand Latin America), although the



poorer households tend to be the main ones to undertake farm wage employment, and the
farm wage tends to be below the nonfarm wage. Thereis also some evidence that there
may be a segmented rural labor market and that there are some cases (related to highly
skilled activities) for which the agriculture wage may be higher than the average nonfarm
wage.

Most analyses on income diversification in rura Peru are aby-product of the
literature on rural poverty. Studies on poverty such as that of Moncada (1996) or World
Bank (1999) have shown that alittle more than half of the Peruvian population - roughly 14
million - can be considered as poor. Regional disparities are large and increasing. Most
reduction in poverty occurring in the past decade occurred in only two zones that are both
urban: in the capital, Lima, and in the urban Sierra (mountain zone). Rural Peru maintains a
high poverty rate: two of every three rural inhabitants are poor. Gonzales de Olarte (1996)
and Escobal et.al. (1998), among others, have shown that this poverty profile can be
explained by the distinct regional allocation of human, physical, financial and
organizational assets as well as the endowment of public goods. It islikely that certain
combinations of public and private assets may enhance the opportunities of the rural poor to
diversify incomes and at the same time avail themselves of higher-skilled and better-paid
rural jobs.

Several studies have shown the importance of off-farm, or more precisely, nonfarm
activitiesin rural Peru. Figueroa's (1989) study of eight rural communitiesin the central
and southern Sierra, concluded that nonfarm activities (as noted above, those activities
outside of own-farming and farm wage employment) account for as much as 37% of total
income. Gonzales de Olarte (1996) showed for several communities of the northern Sierra

that more than 40% of net income comes from nonfarm sources.



However, the Peruvian literature lacks a detailed analysis of the determinants of
these nonfarm income patterns, and the roles that key public and private assets play in
determining them. Some research, however, has focused on the effect of specific assets,
such as human capital, productive capital or financial capital on incomes and employment
diversification in rura Peru. Valdiviaand Robles (1997) and Valdivia (1998) point out the
importance of family size and composition as well as farm size on wage employment and
earningsin rura Peru. Valdivia(1997) and Trivelli (1997) examine how credit constraints
shape the income strategies of rural dwellers. Using a standard household model, hey show
that credit availability can be an alternative to employment diversification to smooth
negative idiosyncratic shocks. Jacoby (1992), Valdiviaand Robles (1997), and Laszlo (200)
have developed formal models to analyze producer-consumer household labor supply
behavior. While Valdivia and Robles (1997) have based their estimations in a standard
agricultural household model where the separability of consumption and production
decisions hold, Jacoby (1992) developed a more structural approach to estimate the
opportunity cost of time, or shadow wages, of Peruvian rural household workers. Laszlo
(2000) examined labor supply behavior in nonfarm self-employment in rural Peru and
showed that the labor market neither uniquely nor primarily determines household earnings.
Following an approach inspired by Frisch demand analysis, the author concludes that more
education is associated with a higher probability of engaging in these activities but does
little to contribute to greater nonfarm self-employment profitability.

The determinants of participation in and returns to rural nonfarm activities include
the household' s asset endowment (quantity and quality) and its access to public goods and
services, as shown in various studies such as Reardon et. a. 1998), de Janvry and Sadoulet

(1996), and Elbers and Lanjouw (this volume). For particular activities such as skilled jobs,



particular assets are important, such as education. Some households are "pushed” to
diversify their activities off-farm if just to cope with external shocks to their own farming
(such as from drought or a steep decline in farmgate prices). Or, households may be
“pulled” into nonfarm activity because it often pays more than farming and generates cash.

A standard rural household model of the determinants of income diversification (for
either push or pull reasons) has the following features, after de Janvry and Sadoulet (1996).
The household problem is to maximize its utility subject to several constraints, among
them: 1) a cash constraint, 2) production technologies for own-farming and nonfarm self-
employment activities; 3) exogenous effective prices for tradables; 4) an equilibrium
condition for self-sufficiency of farm production; and 5) an equilibrium condition for
family labor. First-order conditions of this type of model give a system of factor supply and
demand functions, which in turn permit the determination of the labor allocation between
farm and nonfarm sectors and self-employment and wage-employment.

Reduced form equations for the model have the following form:

S..:fd;z Z. ,2,,2 ,Z zi
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where S;; represents the net income shares coming from farm and nonfarm sector activities
as well as self-employment and wage-employment; p is the vector of exogenous input and
output prices; and the z vectors are the different fixed assets that are available to the
household. Z,, represents the fixed farm assets (such as land or cattle); z., represents fixed
nonfarm assets such as experience in crafts or trade; zx represents other key financial assets
that facilitate access to credit; zy is the vector of human capital including family size and

composition (by age and gender), as well as education; z,, is the vector of key public assets



such electricity, roads, sewage, or drinking water; finally, zy includes other key assets
related to characteristics of the area (agroclimate, land quality, etc.).

Lopez (1986) showed that if time allocations between on-farm and off-farm have
different utility connotations or if there is commuting time associated with off-farm work,
the shadow price of on-farm work is endogenously determined within the household. If this
IS S0, production and consumption decisions are non-separable and we can therefore expect
to find household characteristics affecting labor allocation decisions. Thisis the reason why
income diversification equations have the specific form depicted above.

Diversification of income sources may be related to "pull” or "push” factors
discussed above. It may be limited by cash or credit constraints or by geographic
characteristics. In any case, diversification strategies will tend to be different for the poorest
as compared to the richest rural households. Reardon (1997) shows that the nonfarm
income share is much larger for rich than for poor rural African households. Reardon et. al.
(2000) show that thisisthe casein severa Latin American countries as Argentinaand
Mexico and Elbers and Lanjouw (this volume) show this for Ecuador. For Asian countries,
however, Reardon et.al. (2000) show that the evidence is somewhat mixed, with some areas
in India and Pakistan having a smaller share of nonfarm income for the wealthiest
househol ds.

Given the importance of nonfarm incomein rural areas of most developing
countries, the question of whether and under what conditions nonfarm employment
increases or decreases overall rural inequality is also an important issue. As Reardon et.al.
(2000) point out, the assertion that nonfarm employment reduces income inequality is
based on three empirical assumptions: “...(1) that the income created by such activitiesis

large enough to influence the rural income distribution (which is, as noted above, a



reasonable assumption in most developing areas); (2) that nonfarm income is unequally
distributed (an income source that is perfectly equally distributed, by definition, cannot
ater the distribution of total income); and (3) that this unequally distributed income source
favours the poor". They present evidence that none of the off-farm employment sources
necessarily reduces rural inequality. Since individual asset holdings as well as public goods
and services influence nonfarm employment, the distribution of these assets plays an
important role in rural income distribution as well as the incidence of such employment.
Hence, for example, the distribution of education can influence income distribution through

its effect on households accessto well paying nonfarm employment.

3. PATTERNS OF INCOME GENERATING OPTIONS FOR RURAL PERU

@ The data

The data on labor allocation come from three national surveys conducted between
1985 and 1997. These surveys are household surveys similar to the Living Standard
Measurement Surveys (LSMS) conducted by the World Bank in various developing
countries. These surveys provide a sampling framework that assures that they are
statistically representative of urban and rural Peru at the regional level (i.e., for the Coastal,
Highlands, and Amazon regions). This paper uses only the rural sample, comprising 2,284
households in the 1985-1986 survey, 1,338 households in the 1994 survey, and 1,191 in
the 1997 survey. The three surveys maintained the same format. Thus, consumption and
labor time allocation data can be compared over the surveys. Note that the 1996 LSMS

survey was not included in our analysis due to the small rural sample size. The data on net



income come from the 1997 LSM S survey which was the only one of the surveys that
included all sources of income.* The income module of the survey uses an income recall for
the 12 months prior to the survey. Income datainclude both primary and secondary
Sources.

We divide income into eight categories depending on whether the incomeis
generated by: (1) self-employment or wage-employment activities; b) farm or nonfarm
sector activities; and c) skilled or unskilled labor activities. Self-employment is defined as
activity that does not generate wage or salary earnings. Self-employment typically includes
petty commerce, handicraft manufacture, and machinery repair and rental.  Skilled labor
employment includes the “professionals’ such as teaching, formal commerce, and
employment as military officers. Unskilled labor includes for example unskilled operators
of simple machines, unskilled soldiery.

The data patterns and regressions weight the household observations by the
probability of the household falling in the sample frame because the observations come
from a stratified random sample. The rural areawasfirst divided in segments (coast,
highland and jungle) and each segment was further divided into clusters (a bundle of

geographically continuous households).

(b) Time allocation and Income Diversification between farm and nonfarm sector

activities in rural areas

Rural household labor time allocation over activities changed over the past decade,
with an apparent relation to the economic cycle. Table 1 shows that between 1985-1986

and 1994 there was alarge increase in nonfarm self-employment, with a notable shift from
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own-farming. The macroeconomic stabilization program in place since 1990 initially hurt
the farm sector. Real farmgate prices for most crops declined substantially during the
1990s, reducing the profitability of farm sector labor. Households increased the share of
total labor time allocated to nonfarm self-employment 15% to 25%, and the share of 1abor
to nonfarm wage-employment went from 10% to almost 13%. The importance of nonfarm
self-employment was maintained after the adjustment crisis, apparently because the relative
return to nonfarm activity had improved with the adjustment, and because of substantial
investment in rural infrastructure (roads and electrification) in the mid 1990s.

Household labor allocation patterns do not vary much over regions. We had
expected that wage employment would have a greater share in total family labor allocation
in the Coastal region because of a denser road network and better access to markets and
towns. However, Table 2 shows, using 1997 LSMS data, that there islittle difference over
regions in terms of rural household labor allocation between self-employment and wage-
employment and between farm and nonfarm sector activities. For example, the share of
self-employment labor in total labor in the Highlands is only 1% above the national average
and that of the Coast only 6% below.

Moreover, this lack of sharp differencesin allocation stands against the substantial
inter-regional variation in per-capita household incomes, as shown in Table 3, which
coincides with wage variation over regions (with higher wages in the Coastal region).
These results do not support the hypothesis of Klein (1992) of convergence in wage rates
over locations in Latin American countries, and rather suggests market segmentation. Table
3 a'so shows that between the Coast and Highland regions, labor productivity differs
sharply in the farm sector but does not differ much in the nonfarm sector. Differences in the

agroclimates and sizes of farmsin the two regions explains the farm productivity
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diffference. Wages also differ over labor categories due, as we explore further below, to
geographic characteristics and to household and individual assets such as education and
experience. The data show a premium of at least 30% for skilled labor in the farm sector
and 50% in the nonfarm sector.

Table 4 shows incomes by source. The data suggest that rural households earn much
more from nonfarm self-employment than from farm wage or nonfarm wage employment.
Thisis consistent with findings elsewhere in Latin America, such asin Ecuador as reported
by Lanjouw (1999) and Elbers and Lanjouw (this volume). Own-farm income is still the
most important source, however, and that is so for most rural Peruvian households because
most of them own a plot and land is relatively evenly distributed. We expect that off-farm
income would be higher in areas that are richer and have better infrastructure, such asthe
Coast region. Surprisingly, the data show that the share of wage employment income and
nonfarm self-employment income is actually higher in the poorer regions, the Highlands
and the Amazon regions. This suggests that diversification “push” factors are important in
poorer regions, as Reardon et al. (1998) find for African countries. However, those with
skilled labor have higher incomes than the unskilled in the Coast — but not in the Highlands
and Amazon regions. That suggests relative underdevelopment of the labor marketsin these

two regions.

(©) Income Diversification Variation over Income Strata

Income diversification variesin extent and nature with household wealth. Poorer
households tend to concentrate on the lower-pay, easy-entry agricultural 1abor market, and

less on unskilled labor-intensive non-agricultural wage-employment and nonfarm self-
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employment. Thisis due to their scant education and credit and cash constraints. By
contrast, higher income rural households with more education and fewer cash constraints
tend to pursue non-agricultural self-employment activities such as handicrafts, commerce,
tools and machinery repair, and agroprocessing. Table 5 shows that even though much of
the agricultural wage labor is supplied by the poorest rural households, thisis not true of
the nonfarm wage labor market, due to the skills required for the latter.

Despite these household-weal th differentiated patterns, the impact of nonfarm
employment on the income distribution is ambiguous. Table 6 shows Gini and pseudo-Gini
coefficients for total rural income and for the main rural income sources. Gini coefficients
have been calculated using al households for which a particular income source was
available. In contrast, pseudo-Gini coefficients where calculated for the full sample.

The pseudo-Ginis show that all income sources are more unequally distributed than
total rural income. Following Shorrocks (1983), we decomposed the Gini of total rural
income into its factor components (Sk). Our decomposition rule considers the relative
importance of each income source, the pattern of inequality of each income source
(measured by the pseudo Gini coefficient), and the correlation between different income

Sources.

_cov(Y,,Y) < 3
™ ar(y,) o A5

Where G (Yy), the "pseudo-Gini" value for income component k can be computed as

follows:
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ibeing the mean value of Y.

Using this income decomposition method we can show that incomes coming from
wage-employment are important enough to account for up to 45% of income inequality.
Wage employment income is relatively unequally distributed (showing pseudo-Ginis of
0.92 and 0.77 for farm and nonfarm wage employment incomes, respectively), but does not
appear to favor the poor because they are participating mainly in the low-wage farm labor.

This may suggest that the nonfarm wage labor market actually increases income
inequality. However, Reardon et. al. (2000) note that if an individual source of incomeis
more unequally distributed than overall income, that does not necessarily impy that this
source is contributing to overall income inequality. Thus we must note that this
decomposition exercise does not necessarily imply any causal link. For example, itis
possible that if those who are currently employed in the non-agriculture wage-employment
sector were engaged in some alternate employment activity, such as agricultural wage-
employment, then agricultural wage rates might be lower and overall income inequality
could actually rise. So then rather than raising inequality, the non-agriculture wage-
employment sector could actually be keeping inequality from rising even further. However,
the segmented nature of rural markets may well prevent this effect. This evidenceis
consistent with that reported by Reardon et. al. (1998) and Klein (1992). If that is so, based
on the inter-strata differences discussed above, we can maintain our claim that rural wage-
employment income sources are contributing very little or nothing to reduction in income

inequality.
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4. MODELING INCOME DIVERSIFICATION STRATEGIES

Following the conceptual model presented in Section 2, we divide rura income
sources into the following six categories: (1) self-employment unskilled agricultural
activities; (2) self-employment skilled agricultural activities; (3) wage-employment
unskilled non-agricultural activities; (4) wage-employment skilled non-agricultural
activities; (5) self-employment non-agricultural activities (skilled and unskilled); (6) wage-
employment agricultural activities (skilled and unskilled). However, we joined skilled and
unskilled self-employment non-agricultural activities aswell as skilled and unskilled wage-
employment agricultural activities because we did not find clear differencesin their
patterns.

The equations estimated where those representing the share of total rural incomein
each of the above four income sources. The estimation method is Tobit double-censored
estimation. The equations were estimated as a system, dropping the last equation, as
income shares must sum to one.

The determinants include: (1) location variables (regiona dummy variables,
regional land productivity, and local market size); (2) human capital variables (family size
and composition, age, gender, and years of schooling); (3) public assets (access to
electricity and roads, approximated by the distance to market); (4) agriculture-specific
assets (land and cattle); (5) non-agriculture-specific assets (wage labor experience); (6)
financial assets (access to credit). Finally, regional dummies were placed in the estimation

in order to control for regional price variations.
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Table 7 shows results. The table shows the number of |eft- and right-censored
observations in each equation as well as a likelihood-ratio test as a goodness-of-fit
indicators. Note that all equations fit the data reasonably well. Furthermore, an important
number of observations (over two-thirds) are either left- or right-censored, justifying the
estimation method.

Table 7 shows that location, and ownership of private and public assets are key
determinants of household income diversification in rural Peru. For example, in poor
agricultural zones (based on the proxy of average land productivity in the district). In effect,
the higher the land productivity of the district, hence the stronger the agricultural sector, the
greater are nonfarm income shares in overall incomes.

As expected, the ownership of fixed agricultural assets increases the share of own-
farm incomein total household income, and reduces the need for undertaking wage-
employment in the farm and nonfarm sectors. Credit access is also a key determinant of
self-employment (whether in farm or the nonfarm sectors). However, it should be noted
that nonfarm income sources relax the cash constraint as substitutes for credit or credit
constraint.

Another key asset affecting income diversification sources is human capital. The
effect of education isvery clear: the higher the education level, the lower the incentive to
obtain income from own-farming, and the greater the incentive to commit time to nonfarm
self-employment activities as well as nonfarm (but not farm) wage-employment.

It isinteresting to note that we have not found any gender bias in the income
diversification strategies of rural dwellersin Peru. Thisis consistent with the evidence
shown by Valdiviaand Robles (1997), that even though there exist gender rolesin farming,

there is no evidence of gender discrimination in Peruvian rural labor markets.
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Finally, the role of some key public assets such asrural electrification and roadsis
clearly shown in our results. Access to these public assets raises the profitability of both

farm and nonfarm activities, but especially of nonfarm businesses.

5. CONCLUSIONS

In aworld of complete certainty, where markets for all goods exist and are perfect,
labor allocation decisions tend to be driven by relative wages. However, in rural Peru, labor
markets are not perfect. Shadow wages can differ from market wages, and are determined
by the marginal productivity of labor, the price of consumption goods, time endowment,
non-labor income and private and public asset endowments. Labor allocation decisions
between self-employment and wage employment activities would then result from, inter
alia, binding constraints in the rural labor market or in the credit market or an insufficient
provision of public goods.

This paper has shown that indeed access to public goods and services together with
an adequate endowment of private assets (especially education and credit) can improve
access to self-employment non-agricultural as well as wage- employment income sources
inrural Peru.

We have also shown the importance for the rural sector of the activities that go
beyond agricultural tasks within the farm, and that this importance has increased
substantially during at least the past decade. At present, 51% of the net income of Peruvian
rural households originates from activities other than own-farming. This suggests that the
off-farm activities should certainly no longer be considered as "marginal," as they have so

often in past rural debates. Although richer households tend to rely more on nonfarm
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sources than do the poor, the latter also participate in a substantial way in the nonfarm
sector; poverty might be even more rampant were it not for these income sources.

The reasons to diversify income in rural Peru are various. A large group of farmers
complement their faring with farm wage employment and nonfarm activities due
insufficient land or cattle or farm capital. Y et another group has sufficient education, skills,
credit, and access to roads and electricity to allow them to undertake nonfarm wage
employment (such as making handicrafts, repairing and renting equipment, and commerce).
Many of these nonfarm activities are indirectly linked to the farm sector, which iswhy one
finds such high levels of participation in the nonfarm sector in the more dynamic
agricultural areas.

A better understanding of why rural households diversify income sources can help
us to assess the likely impact of recent structural reforms on rural income diversification.
During the past decade, the Peruvian rural sector has been exposed to amgjor liberalization
program. These reforms swept away much of what had been highly interventionist policies.
In addition to macroeconomic reforms, the government implemented major structural
reformsin the areas of trade policy, privatization, and the financial sector. In agriculture,
the reforms included substantial liberalization of agricultural trade, the elimination of price
controls over agricultural products, the liberalization of the land market allowing land
ownership by domestic firms and foreigners, the elimination of most agricultural input
subsidies, and a severe downsizing of most public agricultural institutions including the
Ministry of Agriculture, marketing agencies, the Agrarian Bank, and the agricultural
research service. Together with these policy reforms, there was a mgjor investment effort
undertaken in the rural areas, including rural roads, electrification, and drinkable water and

sewage systems.
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Access to some of these public services (like electricity and roads) and accessto
credit isimportant in explaining why some rural dwellers can access better income sources.
For example, more developed public infrastructure can help increase the size of rural towns
and small cities, especially in the Highlands region. Better infrastructure and denser
population drive down transaction costs and boost investment in both the agricultural sector

and the non-agricultural sectors.
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TABLE 1
Labor Allocation Of Peruvian Rural Households

(Percentage)

1985-1986 1994 1997

SELF-EMPLOYMENT 90.4 87.4 90.5
- Agricultural Activities 75.8 62.3 64.7

- Non-agricultural Activities 14.6 25.1 25.8
WAGE-EMPLOYMENT 9.6 12.6 9.5
- Agricultural Activities 4.3 6.2 4.8

- Non-agricultural Activities 5.3 6.5 4.7

Source: LSMS surveys of 1985-86, 1994 and 1997.
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TABLE 2
Regional Differences In Labor Allocation
Peru — 1997
(Percentage)

COAST HIGHLANDS AMAZON RURAL

PERU

SELF-EMPLOYMENT 84.7 91.5 89.0 90.5
- Agricultural Activities 61.3 66.7 58.0 64.7

- Non-agricultural Activities 23.4 24.8 31.0 25.8
WAGE-EMPLOYMENT 15.3 85 11.0 9.5
- Agricultural Activities 9.7 4.0 55 4.8

- Non-agricultural Activities 5.6 4.5 55 4.7
TOTAL 100.0 100.0 100.0 100.0

Source: Own estimates based on Peruvian LSMS of 1997
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TABLE 3
Average Returns By Income Source
RURAL PERU - 1997

(US$ per workday)
COAST HIGHLANDS AMAZON RURAL
PERU
SELF-EMPLOYMENT

- Agricultural Activities 15 0.3 0.6 0.4
- Non-agricultural Activities 0.8 0.7 0.5 0.7

WAGE-EMPLOYMENT
- Agricultural Activities 1.6 0.7 0.7 0.8
- Non-agricultural Activities 1.6 2.0 1.1 1.8
TOTAL 14 0.5 0.6 0.6

Source: Own estimates based on Peruvian LSMS of 1997
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TABLE 4

Net Income By Source
RURAL PERU - 1997

(USS$ per capita)

COAST HIGHLANDS AMAZON RURAL
PERU
SELF-EMPLOYMENT

- Agricultural Activities 455.5 130.3 169.7 167.0
(67.6%) (41.6%) (56.5%) (49.0%)
- Non-agricultural Activities 97.8 109.2 79.0 101.1
(14.5%) (34.8%) (26.3%) (29.7%)

WAGE-EMPLOYMENT
- Agricultural Activities 76.6 16.7 20.6 22.7
(11.4%) (5.3%) (6.9%) (6.7%)
- Non-agricultural Activities 44.3 57.2 31.0 49.9
(6.6%) (18.3%) (10.3%) (14.6%)
TOTAL 674.2 313.3 300.3 340.6
(100.0%) (100.0%) (100.0%) (100.0%)

Source: Own estimates based on Peruvian LSMS of 1997
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TABLE S
Net Income Distribution By Quintile
RURAL PERU 1997
(Row Percentages)

Self-Employment Income: Wage-Employment Income:
Agricultural Non Agricultural Agricultural Non Agricultural
Quintile (1) (2) 3) 4 2+(3)+(4)
I 70.5 20.0 4.5 4.9 29.5
I 62.8 19.7 12.8 4.7 37.2
Il 58.1 222 12.6 7.2 41.9
v 46.9 29.1 10.0 14.0 53.1
\% 45,5 32.8 4.1 17.6 54.5
Rural Peru 49.0 29.7 6.7 14.6 51.0

Note: Quintiles are ordered in increasing per capitaincome terms
Source: LSMS survey of 1997
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TABLE 6
Income Inequality Decomposition By Income Source

(Gini Index)
Sources GINI PSEUDO CONTRIBUTION GINI
GINI (%) DECOMPOSITION

Self-Employment Agricultural activities 0.5417 0.9264 7.03 0.0135
Self-Employment Non-Agricultural activities 0.6707 0.7122 47.82 0.2977
Wage-Employment Agricultural activities 0.5299 0.9249 11.53 0.0172
Wage-Employment Non-Agricultural activities 0.6150 0.7733 33.62 0.2486
TOTAL 0.5770 0.5770 100.00 0.5770

Note: Gini coefficient is calculated considering only those who participate in an activity while pseudo-Gini considers all households
Source: Own estimates based on Peruvian LSMS of 1997
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TABLE 7
Determinant Of Income Diversification: Rural Peru 1997
(Dependent variables: Income shares)

Income source:

Self-employment  Self-employment  Wage-employment Wage-employment  Self-employment  Wage-employment

unskilled agri- Skilled agri- unskilled nonagri-  skilled nonagri- nonagricultural agricultural

Variables cultural activities Cultura activities cultura activities cultural activities activities activities
Family size 0.031* -0.004 0.043 -0.267*** -0.022 0.036
.7 (-0.2) (1.6) (-3.8) (-0.9) (0.9
Age of household head 0.002 0.003 -0.002 0.005 -0.001 0.002
(0.9 (1.2 (-0.6) (0.7) (-0.3) (0.3)
Gender of household head 0.010 0.261 -0.192 0.813 -0.045 0.251
(0.1 (1.4 (-0.9) 1.1 (-0.2) (0.8)
Y ears of education (average) -0.950%** -0.532 1.575%** 4.373*** 2.274%** -0.272
(-3.0) (-1.4) (3.9 4.3 (5.2 (-0.4)
Labor Experience (years) 0.012 0.110*** 0.041 0.209*** -0.007 -0.141
1.1 (2.9 (0.3 (3.2 (0.8 (1D
Access to electricity -0.205** 0.122 0.007 0.897 0.124 ** -0.073
(-2.0) (0.9 (0.0 (1.4 (2.3 (-0.3)
Accessto credit 0.199** 0.278*** 0.475 0.494 0.532*** 0.274
(2.3 (2.6) (1.2 (1.3 (4.9 (1.6)

Livestock (in sheep equivalents) 0.972*** -0.257 -1.082*** 0.016 -0.866*** -1.055**
(6.0 (-1.3) (-3.4) (0.0 (-3.1) (-2.5)
Land size (has.) 0.356** 1.341** -0.175 0.115 -0.006 -1.183
(2.1 (2.5) (-0.2) (0.1 (-0.0) (-1.1)
Distance to the Market (Km) -0.002 0.000 -0.003 -0.006* -0.030%** 0.000
(-1.1) (0.2 (-0.9) (-1.8) (-2.8) (0.1
Local Market Size (population) 0.007** 0.005 0.000 0.014* 0.005 -0.006
(2.6) (1.5) (0.0 @7 .3 (-1.0)
Local Land Productivity (Soles per ha.) -0.011** 0.014*** 0.018*** 0.008 0.018*** -0.002
(-2.6) (2.9 (3.5 (0.7) (3.5 (-0.3)
Coast Dummy 0.641** -0.844** -1.498*** -4.207*** -1.689*** -0.730
(2.9 (-2.5) (-3.5) (-3.2) (-4.0) (-1.2)
Highland Dummy 0.902*** -1.148*** -1.057** -4,931*** -1.611%** -0.959
(2.8 (-2.9) (-2.1) (-3.3) (-3.3) (-1.3)

Amazon Dummy 0.666*** -0.723** -1.387*** -3.827%** -1.565%** -1.424%**

(2.8 (-2.5) (-3.7) (-3.2) (-4.2) (-2.6)
L eft-Censored observations 295 462 668 744 642 667
Right-Censored observations 334 70 4 1 5 22
Uncensored observations 149 246 106 33 131 89
Log likelihhod value -772.55 -670.02 -303.90 -124.17 -359.68 -359.14

Prob. ( L.R. Statistic) > chi2(35) 0.000 *** 0.000 *** 0.031 ** 0.047 ** 0.021 ** 0.024 **

Note: Thisis atobit double censored estimation. T-values in parenthesis.

The symbols***, ** * indicate that the null hypothesis can be rejected at 1%, 5% y 10% respectively.
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ENDNOTES

! Although the LSM S questionnaire is long, survey quality is assured through two visits to the households and directing different parts
of the questionnaire to the appropriate household member. The surveys generated detailed data on primary and secondary wage-
employment and self-employment activities. Although isis sometimes difficult to use data from nationwide multitopic surveysto
measure income and expenditures (due to problems related to imputation, recall, and seasonality of activities, anong other challenges),
the evolution of expenditures between 1985 and 1997 as measured by the Peru LSM S surveys tracks well the data from the National

Accounts. Moreover, Deaton (1997) notes that LSMS survey income and expenditure data are of generally good quality.
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