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1. Introduction: Understanding the characteristics of agricultural households.

This report presents an analysis of the structural characteristics of households linked to
agriculture in Chile and develops a typology of those households, emphasizing the
country’s smallholder sector and salaried workers. The ultimate objective of this typology
Is a framework that would guide the formation of development policies not only
associated with farm production but more generally with family incomes and poverty
alleviation.

The analysis primarily makes use of two sources of information regarding agricultural
household: the Agricultural Census of 1997, a good but old source for the structure of
production (and without much information on household characteristics); and CASEN
household surveys, the latest available being for 2003*. The CASEN surveys are made
every two years (of approximately 50,000) and provide information on household
characteristics, economic activity and income from all sources received from household
members.

The report first discusses in Section 2 what is presently known about the Chilean labor
force in rural and urban areas, showing the number and geographic distribution of
agricultural and non-agricultural labor force. Then, in Section 3, a family typology based
on the 1997 Agricultural Census is reviewed, which provides an overview by farm type
of farm numbers, size, and land use, the distribution by macro-regions, the tradability of
small farm production, and farm and non-farm income sources. Section 4 introduces
more recent data from the 2003 CASEN, identifying households by farm production and
salaried farm work, and household dependence on agricultural income sources. Section 5
discusses a poverty profile of agricultural households, and then turns to an econometric
analysis of household income equations, which links regional and family characteristics
to per capita family income. Section 6 then turns to a policy-matrix which presents a set
of policy options. .

2. The rural and urban labor force.

Who works where and in what sectors

The composition of the Chilean agricultural labor force has changed over the past
decades as the composition of production has changed. The agricultural labor force has
grown much slower than that of the non-agricultural force (5.5% versus 40% between
1990 and 2003). In 1990 agriculture was the sector of 17.3% of all employed, 22.8% of
all male workers and 5.4% of all female. But by 2003 agriculture employed relatively
fewer men and relatively more women: it represented 13.3% of all employed, 17.2% of
all males, and 6.5% of all females. And note that these figures do not include off-farm
agro-processing work, which mostly employs women seasonally and has grown

! Various results from the 2006 CASEN are currently being released, but the micro data is still not
available.The 2007 Agricultural Census will become available towards the end of 2007.



significantly as the composition of basic production has shifted from traditional crops.
The absolute number of men employed in agriculture increased significantly (almost
50%) following the reforms — in fact for a few years there was a reverse migration urban
to rural; but since the late 1980s this number has shown a gradual decline. By contrast,
since the early 1980s, the absolute number of women employed in agriculture has risen
about 350%.

While non-farm rural labor has grown with economic development, Chilean agriculture
still makes up the bulk of rural labor demand: in 1990 agricultural represented 73% of the
officially-defined rural labor force, and in 2003 the proportion was 65%. But
interestingly, the composition of agricultural employment with respect to hired versus
self-employed labor has also changed. Of the entire agricultural labor force, which
increased by 5.1% between 1990 and 2003, salaried workers now make up 68% — slightly
higher than for non-agriculture, a relatively high proportion compared to some other
countries. The number of salaried farm workers increased by 9.6% between 1990 and
2003. It is important to note that the proportion of salaried workers in the agricultural
labor force is highest (reaching over 80%) rate in those regions of the country that have
been home to the export-oriented horticultural boom, and their absolute numbers
increased at a much higher rate than in other regions. And in fact in those areas with
greater emphasis on traditional crop production (e.g., wheat, dairy and beef), the number
of salaried workers has declined since 1990. Moreover, agricultural tended to greater
seasonality: In 2003, of all salaried workers in agriculture, 53% of them classified
themselves as in temporary work (which includes seasonal), compared to 47% in 1994
(see Annex Table 1). For women, mostly seasonal workers, by 1994 this proportion was
already high, 72%, and increased slightly to 73% in 2003.2

Perhaps surprisingly, many persons employed in agriculture now live in urban areas
(43%), but this is geographically diverse. A total of 450,917 people are classified as
agricultural labor force living in rural areas while 337,902 are classified as agricultural
labor force living in urban areas (CASEN 2003); the rural non-agricultural labor force
amounts to 255,150 people (Table 1).

The central regions (Regions V to VII plus the Region Metropolitana), where the export-
oriented sector is primarily located, has 64% of the agricultural labor force.

A comparison of the agricultural labor force with other sectors is given in Table 2.
Regional comparisons are given in Annex Table 2.0ne can note the distribution of the
various sectoral labor forces in rural and urban areas. More importantly for policy is the
question of where the poor are and what are they doing. Poverty rates among the
workforce in rural areas are only slightly higher than in urban areas (11% versus 10%),
but poverty rates in the agricultural workforce (17%) are much higher than the average of

? The statistics cited in this paragraph and the preceding are from authors’ calculations base on data from
periodic household surveys since 1987 (CASEN — Chile’s national household survey) and employment
surveys by INE (the Chilean national statistical institute).



the entire workforce (Table 2).° It is relevant to note that according to the CASEN 2003
there are as many indigent working in agriculture living in rural as in urban areas, by the
official definition of rurality. The incidence of poverty — the proportion poor — is much
higher among the agricultural labor force (self-employed and salaried workers) than is the
case in other sectors. In fact, the bulk of the rural poor (both indigent and non-indigent) —
77% — are employed, when employed, in agriculture. The poor in agricultural activities
make up 17% of the sector’s labor force. While there are many fewer poor in rural areas
by a headcount than in urban areas, the depth of poverty is worse: 16% of all poor in
urban areas are indigent compared to 24% in rural areas. We should caution the reader
unfamiliar with the official definitions of urban and rural against thinking that all of the
urban poor are living in ghettos in large cities. In fact, while there are concentrations of
the poor in large cities, many of the poor are living in what would be regarded as small
towns in areas where agriculture is important: the 75,000 urban-living poor working in
agriculture is a clear example of this”.

Table 1. The agricultural and Non-agricultural labor force by residence and region, 2003
Agricultural Non-Agricultural Total
Urban Rural Total Urban Rural Total Urban Rural Total
| 6,946 4,760 11,706 | 148,740 3,462 152,202 | 155,686 8,222 163,908
| 6,650 1,015 7,665 182,126 1,641 183,767 | 188,776 2,656 191,432
1l 11,101 3,749 14,850 78,175 2,662 80,837 89,276 6,411 95,687
v 22,434 29,694 52,128 | 160,705 17,887 178,592 | 183,139 47,581 230,720
\Y 40,510 31,164 71,674 | 491,491 20,327 511,818 | 532,001 51,491 583,492
R.M. | 69,172 36,227 105,399 (2,502,100 41,730 2,543,830 (2,571,272 77,957 2,649,229
VI 42,856 58,969 101,825| 181,179 28,064 209,243 | 224,035 87,033 311,068
VI 31,816 78,576 110,392 | 205,024 37,142 242,166 | 236,840 115,718 352,558
VI 48,205 70,556 118,761 | 495,148 33,054 528,202 | 543,353 103,610 646,963
IX 17,440 57,811 75,251 | 187,077 25,583 212,660 | 204,517 83,394 287,911
X 31,946 73,402 105,348 | 246,944 39,936 286,880 | 278,890 113,338 392,228
Xl 4,425 3,713 8,138 26,524 2,749 29,273 30,949 6,462 37,411
Xl 4,401 1,281 5,682 53,873 913 54,786 58,274 2,194 60,468
Total |337,902 450,917 788,819 4,959,106 255,150 5,214,256 | 5,297,008 706,067 6,003,075
Source: Authors’ elaboration based on 2003 CASEN.

Region

A comment on labor legislation and rural employment

Economic reforms during the late 1970s and early 1980s led to major changes in the
composition of agricultural production, and to an expansion of export-oriented activities,
on-farm and post-harvest, which are more labor intensive, and where hired workers and

® Preliminary findings from the 2006 CASEN report a reduction in poverty in rural areas vis-a-vis urban
areas.

* The proportion of the rural population in Chile is nearly doubled is one accepts a redefinition of what is
rural incorporating population density and travel time to a major city. The analysis is presented in “Beyond
the City — the Rural Contribution to Development in Latin America” (2005), World Bank, de Ferranti,
Perry, Foster, Lederman and Valdes



seasonal workers — a large proportion women — is of growing importance.” In this
context, there are presently political tensions in Chile over proposed changes to the
design of labor regulations, especially with respect to temporary workers and
subcontracting. At the national level employment has risen only slightly over the last
eight years, most labor economist pointing to minimum wage increases, mandated and
high severance payments, and regulations hindering the creation of small and medium
firms. The debate over more stringent labor regulations is occurring at the same time that
agriculture is enduring a fall in its real sectoral exchange rate. Given the high tradability
of Chilean agriculture, the current real appreciation of the peso eventually could weaken
agricultural labor demand, especially that part which is linked to horticulture, where the
labor wage bill exceeds 60% of total costs. There is a risk to the continued sustained
growth of fruits and vegetables exports considering the increase in wages when converted
to US dollars. The labor market could be harmed by labor regulations maladapted to the
special case of rural and farm employment: seasonality, instability, fluctuating farm labor
demand. Moreover, labor regulations impact the formal market, and indirectly the
informal market, and a more efficient labor code would be consistent with incorporating a
larger share of workers into the formal market.

3. Previous information: A family farm typology using the 1997 Agricultural Census

We briefly summarize some results from a recent study of small farming unit in Chile
(sponsored by FAO and IDB) prepared by O. Melo and J. Lopez de Lerida of the
Catholic University in Santiago This study makes use of the 1997 Agricultural Census to
count the number of small farm units at the time. To ascertain the characteristics of
households in farming, the study matched surveyed farms from the Agricultural Census
with the 1996 and 1998 CASEN household surveys. Farm production characteristics
could then be associated with self-employed agricultural household. The study first
classifies small farm units as those producing on less than a certain number of hectares,
the specific size depending on agro-ecological zone, and those with less than 10
employees; such small farm units are then classified as Subsistence, Transition and
Consolidated, based on level of contracted employment. Subsistence farm units contract
no employees. Transition farm units contract labor, but have no administrators.
Consolidated farm units hire administrators. The number and sizes of these farms is given
in Tables 3a, 3b. Table 3c shows the distribution of farm types by macro-region, and
Table 3d gives some detail regarding land use.

Does the 1997 Agricultural Census identify farm families?

The reader should note that these farm units are not necessarily associated with
households that depend on farm income, or even with households that have a large
proportion of income from farming. Families with household heads or other family
members working in other activities can own farm units that are examined during the
Agricultural Census. Some farm units can be classified as large simply by exceeding the

% Foster and Valdés, 2006.



size thresholds, although they might produce little in terms of production or household
income. Using the Census as a count of family farms would likely exaggerate their
number, particularly in the case of “subsistence” and “larger” farms, as will be seen in the
discussion of the number of agricultural households using the CASEN data. The number
of farms in the small farm category from the Census is much larger than the number of
households headed by those classifying themselves as self-employed agricultural workers
in the CASEN.

Nevertheless, one can match self-employed agricultural heads of households in the
CASEN to information in the Census in order to say something about the connection
between farm structure and household income of farm families. The basic assumption is
that almost all farms are found in the Agricultural Census — it encompasses more than the
population of family farms. So that if the CASEN interviews a farmer (someone who
responds that he or she is self-employed in agriculture) at a date close to the Census, the
farmer’s production information should be in the Census. There is a very high probability
that a CASEN-identified farmer with the same characteristics as someone in the Census
(same location, the same age, same level of education, same number of household
member of various ages), would be the same Census person.

Characterizing small farms from the 1997 Agricultural Census

Adopting this classification, and with the above caveats, what can we say based on the
Census. The number of small farms units (of all classes) did not change much over the
previous thirty years, although the number of “precarious” operations (squatters and
sharecroppers) has declined significantly. In terms of crops and pasture land, on average
Subsistence farms have 17.1 hectares per farm, Transition 26.6 ha. per farm, and
Consolidated 65.9 ha. per farm. In terms of irrigated land, subsistence small farms have
1.8 ha, transition 4.0 ha, and consolidated 7.6 ha. (In terms of total national crop land:
5.2% for Subsistence, 6.3% for Transition, and 1.1% for Consolidated.) In 1997, the
share of farm production (value added) in agricultural GDP is estimated at 28%. Small
farms are geographically concentrated: 65% of Subsistence, 53% of Transition, and 42%
of Consolidate are located in the South.

Small farm unit production most often emphasized cereals (mainly wheat) and potatoes,
although Consolidated farms in the central region also produced fruits and wine grapes.
Beef and milk are also frequently produced by small holders. Importantly, Subsistence
farms are heavily concentrated in non-tradables, and Consolidated in export-orientation
(Table 5). Income sources are given in Table 4. In 1997, farm household labor income
(off-farm) was a low share of household income, ranging from 8% in Consolidated to
12% for Subsistence. This is low relative to other countries.

While there is no direct evidence available for farm household expenditures patterns,
Melo and Lopez (2006) examined household expenditures from the 1997 INE Santiago
budget surveys. Currently there is another survey currently ongoing this year. Subsistence
and Transition farm household are primarily within the second quintile, and consolidated
households in the third. Food expenditure represents for Subsistence and Transition



households approximately 40% of total expenditure, of which importables (grains and
dairy) represents 60%. Non-tradables represents 30% of food expenditures. Non-tradables
goods of all types represent 59% of all expenditures. This is probably changed since
1997, and the share of tradables is likely much higher. From these expenditure shares and
the high share of tradables, one can infer that the impact of an acceleration or
deceleration of domestic agriculture production would have a limited impact on food
prices face by these groups. Conversely, changes in world price or nominal exchanges
would tend to have a larger impact. The impact of the current higher world prices for
powder milk, corn and some other food products in recent months is already having
repercussions on retail prices for food in Chile.



Table 2. The location of economic activities in officially-defined urban and rural areas and the number of persons in poverty

by activity.
Urban Rural
. . National Extremel Extremel
Type of economic activity labor force | Labor force poor g Poor, non i, -poor | Labor force poor g Poor, non 1o poor
(Indigents) indigent (Indigents) indigent
Non-well specified activities 14,941 14,480 65 522 13,893 461 16 10 435
Agriculture 788,819 337,902 14,300 60,716 262,886 450,917 15,213 44,639 391,065
Mining 88,473 82,927 752 4,584 77,591 5,546 11 179 5,356
Manufacturing 798,478 754,999 10,415 72,493 672,091 43,479 562 2,752 40,165
Electricity, gas & water 34,214 30,811 588 1,381 28,842 3,403 21 264 3,118
Construction 514,255 481,442 12,786 58,902 409,754 32,813 647 2,494 29,672
Commerce 1,197,332 1,138,033 15,676 86,457 1,035,900 59,299 924 2,784 55,591
Transport & Communications 467,349 446,207 5,868 40,061 400,278 21,142 138 1,067 19,937
Financial Sector 412,770 405,713 2,257 12,633 390,823 7,057 47 202 6,808
Services 1,621,572 1,542,804 22,223 108,578 1,412,003 78,768 1,331 4,313 73,124
Total 5,938,203 5,235,318 84,930 446,327 4,704,061 702,885 18,910 58,704 625,271

Source: Authors’ elaboration from the 2003 CASEN




Table 3a. Typology of farms based on the 1997 Chilean Agricultural Census.

Type of farm Number of P_roportion of Proportion relative to
producers national total (%) | all smallholders (%)
Subsistence 154,820 47.6 54.4
Transition 120,626 37.1 42.4
Consolidated 8,942 2.7 3.1
Total small farms 284,388 87.4 100
Larger farms 41,127 12.6
Total 325,515 100

Source: Melo and Lopez de Lerida based on the 1997 Agricultural Census.

Table 3b. Farm sizes and total hectares by farm type based on the 1997 Chilean

Agricultural Census.

Average size Total surface | Proportion of | Proportion relative
of farm !
Type of farm operation area national total | to all smallholders
(has) (1000 has) (%) (%)
Subsistence 17,16 2.656 5,18 41,12
Transition 26,65 3.214 6,27 49,76
Consolidated 65,90 589 1,15 9,12
Total small farms 22,71 6.460 12,59 100
Larger farms 1090,29 44.80 87.41
Total 155,66 51.300 100

Source: Melo and Lopez de Lerida based on the 1997 Agricultural Census. Note that these are farms’ total
measured hectares unadjusted for difference in the land’s productive capacity. Note also that these statistics
are for farming operations under a unified management (explotaciones). They might have more than one
registered production unit (predios) treated separately by the Census and the land titling system; these
production units could be contiguous or they might be geographically separated within the same province,
but not across provincial boundaries.

Table 3c. Number and percentage of small farms by macro-zone and farm type
from the 1997 Agricultural Census.

Macro-zone Subsistence Transition Consolidated To;[:a;rfnn;all
North 10,915 8,825 622 20.362
(53.60%) (43.34%) (3.05%) (100%0)
Center 43.026 47.357 4,575 94.958
(45.31%) (49,87%) (4.82%) (100%)
South 100.879 64.444 3.745 169.068
(59.67%) (38,12%) (2.22%) (100%)
Total National 154.820 120.626 8.942 284.388
(54.44%) (42,42%) (3.14%) (100%)

Source: Melo and Lopez de Lerida (2006) from the 1997 Agricultural Census. Note that these statistics are for farming
operations under a unified management (explotaciones). They might have more than one registered production unit
(predios) treated separately by the Census and the land titling system; these production units could be contiguous or
they might be geographically separated within the same province, but not across provincial boundaries.




Table 3d. Characteristics of farms by types from the 1997 Agricultural Census.

Farm type
Subsistence | Transition | Consolidated Large
farms

Number of registered
farming units per farm 1.48 1.50 1.58 2.67
operation.
Average land size (has) 17.16 26.65 65.90 992.66
Average percentage of land
under irrigation (%) 31.83 40.62 52.52 58.09
Average area irrigated 179 401 7 64 3124
(has)
Percent of farms with
annual and permanent 83.50 74.85 76.93 72.72
crops (%)
Average area in annual and 171 334 6.69 27 95
permanent crops (has)
Percent of farms with 77.05 67.96 66.70 63.64
pasture (%)
Area in pasture (has) 1151 15.25 42.72 410.26
Percent of farms with
fallow and idle land (%) 21.91 21.47 21.45 22.01
Average area fallow and 3.43 4.62 9.62 21.09
idle (has)
Percent of farms with
forestry plantations (%) 47.53 43.93 48.08 49.80
Average Area in forestry 8.72 15.43 3200 | 1,049.77
plantations (has)

Source: Melo and Lopez de Lerida (2006) from the 1997 Agricultural Census. Note that these statistics are
for farming operations under a unified management (explotaciones). They might have more than one
registered production unit (predios) treated separately by the Census and the land titling system; these
production units could be contiguous or they might be geographically separated within the same province,
but not across provincial boundaries.



Table 4. Income sources of Chilean small farm families from a match between the
1997 Agricultural Census and 1996 and 1998 CASEN survey.

Typology
Subsistence| Transition [Consolidated All
Income source by activity smallholders
Income from production 75% 73% 77% 74%
agriculture
Cereals 32% 27% 12% 27%
Forestry 5% 7% 8% 6%
Fruit 11% 11% 25% 12%
Horticulture 15% 12% 6% 13%
Vineyards 2% 5% 12% 5%
Livestock 11% 11% 14% 11%
Salaries from farm work 4% 2% 4% 3%
Total Agriculture 79% 75% 81% 77%
Salaries from non-farm work 8% 7% 4% 7%
Non-farm self-employment 3% 5% 1% 4%
Transfers 6% 5% 9% 6%
Others 4% 8% 4% 6%
Total Non-agriculture 21% 25% 19% 23%

Source: Melo and Lopez de Lerida based on the 1997 Agricultural Census match with respondents of the
1996 and 1998 CASEN national household surveys. Non-farm income averages are from the CASEN
households matched to the Agricultural Census. The breakdown of farm income sources by crop is from all
Agricultural Census farms of the specific category.

Table 5. Proportion of total value of production (in percentages) by trade
classification and smallholder type from the 1997 Agricultural Census

Trade class of Subsistence | Transition Consolidated | All smallholders
agriculture
Exportables 17 24 46 24
Importables 39 45 35 42
Non-tradables 44 31 19 34
All products 100 100 100 100

Source: Melo and Lopez de Lerida based on the 1997 Agricultural Census.

A brief review of INDAP clients.

A 2005 study by RIMISP on credit access commissioned by INDAP surveyed 1305
clients and 736 persons from a control group. Note that INDAP clients are a subset of the
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Subsistence, Transition and Consolidated groups of Melo and Lopez de Lerida. A recent
estimate of the number of small producers who are clients of INDAP is 45,000 (although
between 2000 and 2004 INDAP services approximately 90,000 distinct individuals).
INDAP clients are heads of farm households who acquire credit for production, primarily
men, with schooling levels center around 5 to 7 years, and with an average age of slightly
above 50 years. On average INDAP clients have farms of 15 hectares, of which 19% are
year-round irrigated, and 9 of the 15 hectares are owned by the farmers and the rest is
communal land, or share or cash rental. Those with outstanding credit are on the high side
of the land distribution, and those in arrears have smaller farms (7.5 hectares, 50%
owned). Those with INDAP credit are concentrated in wheat, potatoes, barley, beans and
corn, and 58% have some livestock, and 11% produce fruit. For the family as a whole,
agricultural income represents about 63% of total income for INDAP clients with
outstanding loans, and slightly less for other clients. (See Table 36 of RIMISP). For non-
clients in the control group, farm income represents only 50% of total income. INDAP
clients on average earn an off-farm labor income that represents 25% of the total
household income; and curiously the control group outside INDAP earns both less farm
income and less labor income. In general terms, INDAP attracts clients with greater
income-earning potential.

4. Information today: The agricultural labor force using the 2003 CASEN

The reader should note that, due to the peculiarities of Chile’s definition of what is rural
and what is not, almost half of salaried workers in agriculture — many living in small
settlements — are classified as “urban.” Indeed almost a quarter of self-employed in
agriculture are classified as “urban.” This is a warning to analysts of rural and agricultural
labor markets to be careful of relying on statistics based on an official rural-urban
taxonomy. But it also points out the importance of past infrastructure investments —
mainly roads — that permit workers to commute to and from small towns, a great benefit
to families in terms of access to schools and health services.

a. Who works in Chilean agriculture and how many families depend on agricultural
income?

A graphic profile of the agricultural workforce and agricultural families is presented in
Figure 1. As of 2003 CASEN, and using the population expansion factors from
MIDEPLAN,® there were approximately 800,000 persons employed in agriculture, or
slightly more than 13% of the labor force (see Annex Table 3). Of those who declare
themselves self-employed or salaried workers in agriculture, 417,015 were heads of
household (HH), 175,515 were family members where the HH was employed in
agriculture, and 109,363 family members where the HH (when active) was not employed
in agriculture, but in some other activity. Salaried agricultural workers (household heads
and other family members) number 545,614 persons, self-employed agriculture (farmers)

® The 2003 CASEN interviewed 68,153 households of 257,077 household members, representing 4,130,404
households of 15,639,785 persons residing in the country. The 2002 Population Census was used to
calculate expansion factors in order to translate the numbers of families from the sample survey falling into
different categories of interest to aggregate numbers in the country’s population.
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number 199,053, and employers number 24,979 (the remainder are unpaid family and
domestic workers). (See Annex Table 3 for details.) The reader should not that the
CASEN questionnaire distinguishes between the self-employed and patron/employer.
This is done, in part, due to a legal distinction, employers being legally responsible for
contracts and social security payments. There is also a relationship between being self-
employed and the operation size in terms of number of workers of the establishment to
which the respondent is associated. While employers can have less than five employees,
the self-employed are not associated with operation of more than five..

Note that sons and daughters in absolute numbers make up large proportions: 36,448 for
self employed and 146,551 for salaried workers. Also for salaried workers, spouses
(mainly wives) make up a large number as well (64,311).

Annex Table 4 groups the same categories separated by macro-regions. Of the self-
employed, 58% are to found in the South (115,739). Of salaried workers, 58% are found
in the Center (315,057). The number of employers is roughly equal in the Center and
South, and small in the North. The Center has relatively larger operations relying more on
hired labor, although salaried work in the South is significant in absolute number
(173,534).

b. The target of the analysis: small farms and salaried agricultural workers.

Defining agricultural households from the CASEN survey is not a simple matter. We
begin counting agricultural households with those heads of household who declares that
he or she is self-employed, salaried or an employer in agriculture But there are many
households where the official household head is declared inactive in the work force, but
where the income sum of the earning from other household members makes up at least
50% of total autonomous family income. There are a surprising number of households
(approximately 66,000) where the official HH is inactive, but where the family income is
principally from agriculture. This could be where the official HH is retired, incapacitated,
or otherwise, but where younger or other family members are operating the farm or in
salaried agricultural work. Furthermore there are smaller, but nevertheless significant,
number of households where the head is active in some other sector, but where again
agricultural sources of other members sum to 50% or more of total autonomous
household income. There are approximately 17,000 of such households.

Summing these three groups (head declared in agriculture, head inactive but agriculture
dependent, and head active in non-agriculture but agriculture dependent) gives a total
number of agricultural households of 520,822. We wish to separate households into three
categories: salaried worker families, self-employed farm families, and patron/employer
farm families. For those household heads active in agriculture, we categorize the family
according to his declared activity. For those households whose official head is not active
in agriculture, we assign the families activity category according to the declared activity
of the main income earner of agricultural income. For example, consider a particular
household’s income is mainly derived from agriculture, and the household head is retired,
earning perhaps non-labor income, and his sons and daughters are making a living in
agriculture. If son is a salaried worker earning more from agriculture than his siblings, we
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would classify this household as a salaried worker family in agriculture. If the daughter is
a self-employed farm earning the most, then we would classify this household as a self-
employed farm family.

Defining agricultural households in this way, what do the numbers say? Of the 520,822
families, 30% are self-employed, 66% are salaried and 4% are employers. That is, fully
two-thirds of agricultural households are those where the household head or main
agricultural earner is a salaried worker (this person is denote HH). One should also note
that about 15% of the agricultural work force (109,363 persons) comes from families
where the household head is not in agriculture. These 520 thousand families in 2003,
when expanded to include children, elderly, and other workers, represent slightly over 2.1
million persons.

From the CASEN questionnaire, and although somewhat arbitrary, elf-employed farmers
can be classified according to whether they operate a single-person enterprise or their
operation has 5 workers or less. Such households number 148,912, of which farm size
information is available for 151,889 farm families; this number of farm operations that
translates into a population of 612,113 family members. Two-thirds of these family-farm
households are single-person operations (101,226), as defined by the interviewed
households, and represent 394,781 family members (who can be active off the farm or
dependents). This group does not have family members as permanent employees,
although family members can work on the farm occasionally, or on other farms, and
where there could be other sources of income. This group could also employ temporary
workers, but they are not formally considered employers. The remaining one-third
(50,663) of agricultural households are self-employed but associated with operations of 2
to 5 workers, and in this case family members can be long-term workers (some possibly
not remunerated). These households comprise 216,331 family members.

Of the 21,842 patron/employer farm families, we can distinguish two types: those with 5
or fewer employees (13,041 households), and those with more than 5 (8,801 households).
Should we treat the patron/employer group with 2-to-5 employees as family farms similar
to the self-employed? As we will see below, the distribution of incomes of
patron/employer families is quite different than that of the self-employed and in fact
similar to those patron/employers with more than 5 employees.

In short, by family-farm agriculture, we are referring to about 150 thousands households
comprising about 600 thousand persons. About 50 thousand of these family-farms are
small-scale employers as well, having 2 to 5 workers. One can anticipate that the
relatively poorest group within family-farm agriculture will be concentrated within the
approximate 100 thousand households with single-person operations (i.e., without
permanent workers).

c¢. In what size firms do salaried workers work?
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As Table 6 shows, agriculture in Chile has a high proportion of the sector’s total labor
force working in commercial enterprises of ten or more workers. For the country as a
whole, 56% of the non-agricultural labor force works in such enterprises, compared to
51% of the agricultural labor force. While the percentage of non-agricultural labor force
in these enterprises remains fairly stable geographically, the percentage of the agricultural
labor force is more sensitive to production region. In the north, the ten-or-more worker
enterprises employ 49% of the region’s agricultural labor force, and in the south they
employ 37%. In the more-highly developed center, ten-or-more worker enterprises in the
agricultural sector employ a greater percentage of sectoral workers than their counterparts
in the non-agricultural sector: 63% versus 57%. But one should note that of a total of
545,864 salaried workers in agriculture, 251,374 are permanent workers, and 292,815 are
employed in short-term, temporary or piece work. Of all temporary workers in all sectors,
agriculture has 27% of these (construction has 17%). So for at least a part of the year,
large-scale agriculture is the majority component of the sector’s labor demand nationally,
especially dominant in the center, but also an important part even in the south. At the
other extreme, the family farm is linked to self-employed farmers in single-person or
two-to-five-employee enterprises. Such farms employ 333,700 persons, 42% of the
agricultural labor force.
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Economically active

population in Agricultural families:
agriculture (EAPA) defined by heads
788,819 persons of househol_ds and
13.14% of total EAP autonomous income**
438,112 household heads 520,822 total
@ households
65,82 inactive heads —
where majority of income .
is from agriculture. : 516,201 W.'th complete
3 | family data
16,8682 active non-ag heads | =
where majority of income == Self-employed HH
Is from agriculture 151,889 households
(29.4%)
+
1 Salaried HH
. 342,470 households
The population in 66.3%
agricultural households (66.3%)
excludes i
those agricultural workers Patron/Employer HH Of the 788,819 persons
n 21,842 households  Workng n aanculire 45614
non-agricultural (4.2%) which 270,483 live in “urban”
households* e
sample)

*/ Includes households where the family head is in a non-agricultural activity (72,779) or HH is inactive (36,584).
**/ Head of household declares himself self-employed, salaried or employer in agriculture, or, where the HH is inactive or inactive in

another sector, the main agricultural income earner is self-employed, salaried or employer and at least 50% of autonomous family
income is from agriculture.

Source: Authors’ elaboration based on CASEN 2003.
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Table 6. Labor Force Distribution by enterprise size, activity and zone, 2003

Urban Rural Total
Enterprise size Non- Non- Non-
Agriculture | Agriculture | Total Agriculture | Agriculture | Total | Agriculture |Agriculture Total
One person 30,579 1,034,358 1,064,937 91,580 64,044 155,624 122,159 1,098,402 1,220,561
2 to 5 persons 56,936 826,078 883,014 154,613 64,170 218,783 211,549 890,248 1,101,797
6 to 9 persons 20,806 281,559 302,365 30,280 15,490 45,770 51,086 297,049 348,135
10 to 49 persons 69,831 742,714 812,545 80,907 35,659 116,566 150,738 778,373 929,111
50 to 199 persons 57,561 567,145 624,706 47,492 24,060 71,552 105,053 591,205 696,258
200 and more 75,220 1,190,372 1,265,592 27,909 37,588 65,497 103,129 1,227,960 1,331,089
Unknown 26,969 316,880 343,849 18,136 14,139 32,275 45,105 331,019 376,124
Total 337,902 4,959,106 5,297,008 450,917 255,150 706,067 788,819 5,214,256 6,003,075

Source: Authors’ elaboration based on the 2003 CASEN
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5. Agricultural household poverty and income from the 2003 CASEN

a. Poverty among the self-employed and salaried workers in agriculture: comparing
income distributions between activities

As detailed in Annex Tables 5 and 6, Chile’s population is 15.6 million (based on the
2002 Census) living in 4.1 million households. The official poverty rate is estimated by
MIDEPLAN to be slightly less than 19%, and has decreased substantially since 1987 (the
first CASEN). As Table 7 reveals, there are more families in poverty or vulnerable
among the salaried workers than the national average, and than among the self-employed,
small-farmers. But the readers should note that the distribution of income among the self-
employed is much more dispersed (and the mean shifted upward) than that among
salaried workers, both in non-agriculture and agriculture, as Figures 3a, 3b and 4 show.
Indeed, the reader should be cautioned in reading tables showing average incomes and
characteristics over groups (Annex Tables 7, 8, 9 and 10), especially in the case of the
self-employed. The dispersion of income across this category is very wide, and includes
households with higher incomes, which would fall outside what would be considered the
group of family farms for which policy should be concerned. The self-employed are
earning both labor income and returns to own capital (including perhaps his human
capital, sometimes farm specific) and management. And the farmer might remain in
farming even if his self-employed labor income earns less than his opportunity cost as a
wage earner, because he cannot perfectly separate the returns to capital from his presence
on the farm. Note that the income distributions of patron/employers is shifted rightward
compared to the self-employed, for the case of both those with 2-to-5 employees and
those with more employees. Clearly the self-employed farm family is a different group
from that of the patron/employer farm family with 2 to 5 workers.

While there are many small-farm households where family members are employed in
non-agricultural activities, the proportion of small farms that earn less than 50% of their
total autonomous household income from farming is about 10% — and this proportion is
similar to the proportion of households headed by salaried workers in agriculture that
earn less than 50% from agriculture. That is, the bulk of income for both groups is
heavily concentrated in agriculture, on average, but in the case of the self-employed the
distribution of income from all sources is much greater. What is surprising is the high
incidence of poverty and vulnerability among salaried agricultural workers. Compared to
salaried workers in non-agricultural sectors, the income situation of the salaried
agricultural worker is much worse. The poverty profile of small-scale farmers is similar
to non-agricultural salaried workers, if not slightly less poor.

If social policy is focused on the extremely poor in agricultural, there are 16 thousand
families extremely poor among salaried agricultural workers, and 6 thousand among the
self-employed. There are 66 thousand additional families of salaried agricultural workers
in poverty, versus 14 thousand additional families of the self-employed. And of all
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salaried-worker families, making up more than twice the total number of families as in
the case of the self-employed, fully 46% can be classified as vulnerable or poor.

But a relevant comparison between salaried workers and “farm families™ is really
between salaried workers and farm families who are dependent on agriculture, because
the higher dispersion of income of small-scale farmers generally could be the result off-
farm income. One would expect that salaried workers, especially salaried workers living
in urban areas (which around 50% do), would be more mobile than small-scale farmers
whatever their sources of additional income. But this appears not to be consistent with the
poverty profile. Examining the poverty profile among self-employed farmers in more
detail, one can note that the greater dispersion and higher mean of income among them,
shown in Figure 3, appears mainly due to their reliance on non-farm sources.

The poverty profile of those farm families that rely exclusively on agriculture is very
similar to that of salaried agricultural workers., is seen in Table 8. In fact, the indigence
rate among families of single-person farm operations that rely exclusively on agricultural
income is nearly twice that of salaried agricultural workers (8.3% versus 4.9%), although
the percentages of poor/non-indigent and vulnerable are slightly lower (14.3% versus
19.3%, and 18.6% versus 22.4%). And households relying exclusively on farm income
and associated with farms of small-scale employment show a poverty profile very similar
to that of salaried agricultural workers. Evidently then, at least using national numbers,
the quality of just being a farmer does not reduce the probability of being poor. Family
attributes that lead to better incomes, perhaps both from farm and non-farm sources, are
important factors, which we explore below.
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Table 7. Poverty Profile of Chilean Agricultural Households (family head) by labor

status, CASEN 2003

Vulnerable
Extremely Poor Betwee|_’1 1 | Not Poor
Labor status poor Non indigent and 1.5 times or Total
(Indigent) the poverty | vulnerable
line
Self-employed head of household 6,421 14,802 20,980 111,199 153,402
Salaried worker HH 16,573 66,173 77,390 184,869 345,005
Employer HH 220 381 348 21,466 22,415
Total 23,214 81,356 98,718 317,534 520,822
Row %

Self-employed head of household 4% 10% 14% 72% 100
Salaried worker HH 5% 19% 22% 54% 100
Employer HH 1% 2% 2% 96% 100
Total 4% 16% 19% 61% 100
For Comparison:
Salaried non-ag worker HH
Number of households 31,869 203,719 273,483 1,231,971 | 1,741,042
Percentage of all non-ag worker HH 1.8% 11.7% 15.7% 70.8% 100.0%

Column %
Self-employed head of household 27.7% 18.2% 21.3% 35.0% 29.5%
Salaried worker HH 71.4% 81.3% 78.4% 58.2% 66.2%
Employer HH 0.9% 0.5% 0.4% 6.8% 4.3%
Total 100 100 100 100 100

Note: Figures for self-employed, salaried worker and employer, includes households where family head is
inactive but agricultural income account for more than 50% of the household's autonomous income.

Indigence is defined as an income enough to cover the cost of a standard food basket. The poverty line is
twice this cost. Vulnerability is defined here as above the poverty line, but below incomes 1.5 times the

poverty line. Source: Authors’ elaboration from CASEN 2003.
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Figure 3a.

Income Distribution of Agricultural Labor Force
by labor status

12 14
Log(Total Income)

| ------- Self-Employed Salaried ~— —— Employer

Source: Authors’ own elaboration based on CASEN 2003

Figure 3b. Income distribution of agricultural labor: comparing declared self-employed,
patron/employer with 5 or fewer employees, and patron/employer with more than five
employees.
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segun condicion laboral y tamafio de la empresa

QD_ -
Q: -
(\! -
(S) —
T T T T T T
8 10 12 14 16 18
Log(Ingreso)
——————— Cuenta Propia ~ ———— Empleador <=5
——  BEmpleador +5

Fuente: CASEN, 2003
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Figure 4.

Income Distribution of Non-Agricultural Labor Force
by labor status

Log(Total Income)

——————— Self-Employed Salaried ~— — — Employer

Source: Authors’ own elaboration based on CASEN 2003
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Table 8. Self-Employed Farm Households by farm size, income source, and poverty profile 2003

Single person farm 2 to 5 person farm All farms
Only Ag Ag income | Agincome | Agincome | Agincome | Agincome

agric. income < 2 50% < 50% =2 50% < 50% 2 50%

income | 50% total total total total total total
Extremely poor (Indigents) 8.3% 1.4% 4.8% 8.8% 2.8% 3.4% 4.1%
Poor 14.3% 5.5% 9.8% 8.7% 10.5% 6.4% 10.0%
Non-Poor under 1.5 poverty line | 18.6% 12.6% 14.3% 8.6% 13.4% 11.5% 14.0%
Not Poor or vulnerable 58.7% 80.5% 71.0% 73.9% 73.2% 78.7% 71.8%
Total 100% 100.00% | 100.00% 100.00% 100.00% 100.00% 100.00%

Note: Figures includes households where family head is inactive but agricultural income account for more than 50% of the household's autonomous income.

Source: Own elaboration from CASEN 2003.
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d. Estimating income equations: linking regional and family characteristics to per capita
household income.

We begin by analyzing the set of households where the household head declares in
agriculture, or when the HH is inactive, agriculture makes up more than 50% of total
autonomous income. Later we address the set of household that also includes HH active
in other sectors, but where agriculture makes up more than 50% of total autonomous
income. Out of a total of more than 60,000 surveyed households, the 2003 CASEN data
base contains 17,963 observations of agricultural household according to our first
definition: 7190 farm families and 10,773 salaried-worker families. Determinants of
household income can be identified using income equations that allow estimating the
partial effects of various relevant variables. In our case, we want to explain the
determinants of per capita household income (expressed as adult equivalents) and
examine to what extent one can distinguish the marginal impacts of the determinant
between farm and salaried-worker families.

We define income as autonomous family income from all sources, by all family

members. We include remittances, but exclude government cash transfers and imputed
rent of owned residence. Adult equivalent per capita income is based on the weighting
scheme of family member ages developed by Rothbarth as scaled by the World Bank.”

Consider as a first exploratory step, the regression equation:

y = f ( age, schooling, ethnicity, gender, dependency ratio, family size rural or
urban, access to water and electricity, use of cellular phones, and regional effects)

Age and schooling are measured in years. Ethnicity, gender, access to water, electricity
and cell phones are dichotomous. The dependency ratio is the number of household
members relative to economically active members, and family size is the simple count of
persons in the household. Regional effects are also dummy variables, and we chose the
Region Metropolitana as the reference point.

The results of a simple income equation (in absolute values of income) combining both
self-employed and salaried-worker families are shown in Table 9. The CASEN permits a
large sample size of 17,963 household (of 7190 are self-employ and 10,773 are salaried).?
What do the parameter estimates tell us?

" See Annex 1 (p. 7) of Chile: Poverty and Distribution in a High Growth Economy (World Bank Report
No. 16377, 1997). The Rothbarth scale for a one-person household is the following: head of households has
a weight of 1.2, for additional adults and children between 11 and 15 years, the weight is 0.8, children
between 5 and 10 years have a weight of 0.4, and children younger than five year the weight is 0.3.

® Observations are weighted MIDEPLAN’s expansion factors that represent the 2002 Population Census,
and are an ex post correction of the stochastic sample to reflect deviations from the population in the
sample due to the random nature of the survey. Population weights re-center the sample distribution around
what is known of the population from the Census with regard to demographic characteristics. The CASEN
data come in sample form, but every observation has an expansion factor provided by MIDEPLAN, which
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In this simple regression of income (in absolute value of pesos) the quality of being a
member of the indigenous population is only statistically significant at the 7% level, and
it is negative: ceteris paribus, indigenous agricultural families earn about 6000 pesos per
month less. Whether or not the household resides in an urban zone appears irrelevant to
determine income levels. Note that access to electricity contributes insignificantly to
income, which is unsurprising considering the extremely high coverage of electrification.
The parameter estimate for the access-to-pipe-water dummy has a statistically significant
coefficient, but this is likely due to the high coverage of piped water in more densely
populated residential areas where many of the poor live. Wells and septic systems are
used in less densely populated areas, where many of farmers live. Cellular phones are
also strongly associated with higher incomes, although the richer can afford cell phones
and so the variable could be endogenous.

Statistically significant parameter estimates are associated with age, schooling, gender,
dependency ratio, family size, and cell phone ownership. An additional year of the
household head’s age adds 1481 pesos to per-capita monthly income, the average of
which over all observations is 119,001 pesos. Household head schooling has a strongly
non-linear impact on family income, and in the quadratic specification here completing
only a few years of education produces non-positive results. An additional year of
schooling after the tenth year, adds slightly over 20,000 pesos per capita per month, an
economically significant number. Households headed by men earn 31,000 pesos per
capita more than those headed by women.

The dependency ratio — the number family members to workers — is high: adding an
additional two children to a two-adult-working family lowers the per capita monthly
income by slightly more than 16,000 pesos (adding one child would lower income by
8000 pesos). Each additional family member reduces per capita income by about 5000
peso. Larger families are per-capita income poorer than smaller.

We have seen above in the discussion of the aggregate data in Table 7 (see also the
accompanying Excel file), however, that there are evidently large differences in the
incomes of salaried workers and the self-employed, and differences according to
household dependence on agricultural income (See also Annex Tables 7, 8, 9 and 10).
Perhaps these differences are explained by distinct distributions of income determinants
(and income response to those determinants) between the two groups. Therefore, we
account for possible differences by estimating regressions that separate the two groups
and allow the variables to have distinct effects. We also eliminate variables that are very
likely endogenous, such as access to piped water, cell phones and electricity; and we add
indicators of the household’s dependence on agriculture as a percentage of total
autonomous income. The results of this regression with separate effects depending on the
household head’s main activity are given in Table 10. This is a single regression where a
dummy variable representing a self-employed farm household is interacted with income
determinants. The coefficients on these variables are interpreted as additional effects (in

is in terms of number of households that the sample observation represents of the total population. The
results without population weights are similar.
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pesos) of the determinants compared to the reference group, which is the salaried-worker
household.

This expanded regression in Table 10 is consistent with the basic regression in Table 9,
and the hypothesis that the additional dummy and dummy-interaction variables contribute
no information beyond the basic regression is rejected (and so the inclusion of the
additional variables is warranted). A similar regression, using a specification more
appropriate to the apparent log-normal distribution of income, is given in Table 11. For
which determinants does the inclusion of the household activity indicator make a
statistically significant difference? The notable differences are indicated in bold in Tables
10 and 11. We discuss the results below in reference to Table 10, the estimated
coefficients being easily and directly interpreted in terms of changes in peso income with
respect to changes in the associated variables:

¢ Inthe case of age, both groups show an increasing monthly per capita household
income as the head of household grows older (1338.15). But self-employed farm
households show evidence that this growth is at a decreasing rate. For example,
for a household head at age 30, the marginal impact of another year of experience
adds 1338 pesos per capita per month to the salaried worker family and perhaps a
slightly higher 1372 pesos to the self-employed farmer family (1338 + 1005 —
2*16.18*30). The marginal impacts (salary raises) of an additional year are
constant for salaried worker families (statistically significant but economically
much less significantly so on a year-to-year basis, although one should note the
low salaries that some workers receive).

¢ Inthe case of education, for persons with no formal education at all, the self-
employed household earns monthly over 42,000 pesos less per capita than the
salaried worker family. Of those having some schooling but not completing basic
education (between 1 and 5 years), a self-employ farm family earns slightly over
33,000 pesos less per capita per month than the salaried worker family. These are
gross changes between groups. Looking at marginal changes of schooling within
each group, an additional year earns the salaried worker family about 20,000
pesos more per capita per month, compared with about 15,000 peso for the self-
employed farm family (= 20,416 — 4782), a statistically and economically
significant number.

e Households headed by males, earn monthly about 29,000 pesos more per capita,
and this gender effect is the same level for both salaried-worker and self-
employed-farmer families.

e While the HH being indigenous does not significantly reduce household per capita
monthly income in the case of salaried-worker families, it is associated with a
statistically and economically significant reduced income of 27,000 pesos for the
self-employed farm family.
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e There are three variables reflecting the composition of the household. As in the
basic regression reported in Table 9, the dependency ratio reduces monthly per
capita income, and the effect is similar for the two types of families. An increase
in the dependency ratio (non-workers to workers) is associated with a lower per
capita income. For example, a family with two workers and two dependent earns
monthly per capita 24,000 pesos — in adult equivalents — more than the same
family (keeping family size constant, because it is accounted for in another
variable) with the same characteristics but with one worker and three dependents.
The total number of household members also reduces per capita family income,
but reduces it almost twice as much in the case of self-employed farm households
(6486 + —3487 =~ -10,000 versus —3487). Finally, as the number of working
age family members increases, per capita income declines (—7343), and this
effect is the same for both family types. The bottom line is that as household size
grows, total family income may increase, but not proportionately.’

The sources of income are important in determining per capita family income. Those
salaried worker families who have more 50% of their income from agriculture (but not
exclusively dependent on agriculture) earn 20,531 pesos less than a similar family with
less than 50% of their income from agricultural work. Farm families with more than 50%
of autonomous income from agricultural sources (but not exclusively), however, earn
19,386 pesos more than a similar family with less than 50% (39,917 — 20,153). But
dependence on agricultural income does not have linear effects on farm family total
autonomous income.

For the salaried worker family that depends exclusively on agriculture for its autonomous
income, monthly per capita income falls an additional 44,545 peso, for a total reduction
in income compared to the less-ag-dependent family (less than 50% of income from
agriculture) of about 65,000 pesos per capita per month. For the self-employed farm
family, an exclusive dependence on agriculture is slightly more damaging compared to
salaried worker families, falling almost 70,000 pesos per capita per month relative to the
less-ag-dependent farm family (-20,153.530 + 39,917.82 + -44,545.070 + -44,867.12 =
69,648).

Simply by looking at the average incomes by the degree of dependence on agriculture in
total family income (in Annex Tables 7 through 10) one might deduce that reducing
dependence would yield greater incomes per capita. This would be misleading, because
various factors are associated with income differences. The regression evidence here
strongly suggests that diversified income sources (i.e., pluriactivity) leads to higher
household income only with respect to exclusive dependence on agriculture. Other things
equal (age, region, education, etc.) for a self-employed farm family of four, having less

% There could be a bi-directional flow of cause and effect between income levels and household size: all
other things equal, total income may encourage families to have more children, or accept responsibility for
more adult dependents. There might be returns to scale from larger families with respect to fixed
investments that richer family can afford (e.g., one refrigerator serves four as well as it does two), and the
different variable costs — especially of additional small children relative to adults — as household income
changes. The latter of these should be accounted in part by the adult equivalent adjustment of household per
capita income.
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than 50% of income from agricultural sources increases their income in the range of
280,000 pesos per month relative to a family totally dependent on agriculture for their
autonomous income. Helping the small farmer and his family exclusively dependent on
agriculture to get jobs outside of farming would appear to increase household welfare
considerably. For a single-person farm family, exclusively depending on agriculture, with
a monthly per capita income of the group average of approximately 200 thousand pesos,
moving toward less dependence on agriculture would increase their income by 280,000
pesos, or by more than double.

Note that, using Annex Table 7 as a reference, we observe that for self-employed farm
families, on average those earning more than 50% of total income from agriculture have a
monthly autonomous income of 341,286 pesos. By contrast on average those earning less
than 50% have an autonomous income of 538,311 pesos. The differences found in Annex
Table 8a, between average incomes of those families exclusively dependent on agriculture
compared to those families with diversified sources, reveal the same pattern. But these
comparisons of averages do not control for differences in schooling, age, region and other
factors, which influence family income; they are in fact consistent with the regression
results. The contribution of the regression analysis is that it controls for these other
factors, and gives a partial effect of the each variables correlation with income.

Final regressions

Three additional regressions for log-income are presented in Tables 12, 13, and 14. They
are based on the expanded set of agricultural families that includes households where the
HH is active in another sector, but where agriculture is at least 50% of total autonomous
household income. Four additional explanatory variables are included: whether or not the
farm is a single-person operation, whether or not the salaried worker is permanent,
whether or not the official HH is inactive, and whether or not the official HH is in another
sector. These regressions serve in the discussion of policy recommendations in the
following section.

The results are similar to those presented above, except that the influence of having a
male head of household is diminished, perhaps an unsurprising result given the
correlation between being female and non-permanent employment in agriculture.
Regional impacts are also different, distance from Santiago is now much less important.
From Table 11, i.e., without taking into account the permanent-temporary status of the
HH, the impact of having a female HH was a 21% reduction in per capita monthly
income. From Table 12, ceteris paribus a temporary worker (male or female) earns about
27% less than a permanent worker. The additional variables also show some interesting
results: single-person farms earn about 8% less than farms of 2-to-5 workers, having an
official head inactive the household earn about 8% less than otherwise, and having an
official head active in another sect the household earns about 14% less.

The various regression results above are estimates of partial (or marginal) effects of

characteristics that also appears in terms of the average characteristics of different
household types, and across different income levels as shown in Annex Tables 7, 8, 9 and

27



10. The regression results permit exploring the impact on income of changing various
household characteristics. A good example of showing the heterogeneity of income due
to characteristics is to vary specific characteristics while holding others constant. This is
done in Table 15, where we have selected seven cases that cover what we think is a
relevant range of conditions of farm families in Region IX. Using the parameter estimates
for the semi-log regression in Table 12, we calculate the predicted level of log per capita
income according to selected values of family characteristics. (Note that there are seven
dummy and five continuous variables to select.) The log income is then converted into
pesos.

The first column shows the case of a small-scale farm family, dependent exclusively on
agricultural income, headed by an indigenous woman with no schooling. Monthly per
capita income is 26,372 pesos. If we change only the gender of the household head, in the
second column, income rises to 32,009 pesos. In the third column, we have the case of a
male HH, not indigenous, maintaining no schooling and the other characteristics, which
results in an income of 39,214 pesos. The fourth column then takes the male HH, non-
indigenous but with six years of schooling: income increases to 48,285 pesos. Taking the
same man again, but with diversified income sources, income doubles to 104,953 pesos.
To this same person we add four more years of schooling, income rises to 1465,633
pesos. The last column shows two cases of the salaried worker family: the first is male
HH, non-indigenous, with ten years of schooling and diversified income source; this
family has a monthly per capita income of 113,420 pesos. The second case is the same
but for a female HH, temporary worker: this family has a monthly per capita income of
only 74,922 pesos. Of course, there are many more possible combinations of family
characteristics.

One note on the indigenous characteristic as determinant of income in small-scale farm
households: The impact on per capita family income of being indigenous in salaried work
is small, and we have accounted for other factors, such as education and dependency
ratio, that might determine the income levels of the indigenous farm families. As a
farmer, being indigenous makes a difference accounting for in schooling, age, gender,
dependency ration, region, and so on. While results are consistent with no or little
discrimination in the labor market, the evidence suggests something is negatively
affecting the welfare of indigenous families as farmers. So perhaps as producers,
indigenous farm families are producing in marginal lands, or using less advanced
technology, or selling products with lower demand, or having more limited access to
working capital (credit) to improve land, technology or adopt different crops. Perhaps
credit restrictions are due to limits on collateral. Unfortunately a test of the relevance of
these possible explanations is unavailable using the CASEN data.

The effects on income of education are very strong, and also is diversified income
sources, especially in the case of farm families. With respect to region, we can illustrate a
change from the Region IX to V: for the third and fourth cases in Table 15, income
increases to 39,215 to 41,951 pesos for the male, non-indigenous HH with no schooling
and 48,285 to 51,655 pesos for the male, non-indigenous HH with six years of schooling.
These changes are relatively small. The same exercise using Region 1V results in lower
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incomes compared to Region 1X and V: 36,698 in case column 3, and 45,187 pesos in
case column 4.

6. Summary of findings and policy recommendations: managing the transition

a. Our perspective on policy recommendations

There is much concern in Chile on how to enhance the competitiveness of the small farm
sector, certainly a critical policy question. Our perspective in developing policy
recommendations related to Chilean agriculture, however, is broader: we take as a
starting point the income of rural households, considering what a range of public policies
involving various government agencies — beyond the production-focused mandate of the
Ministry of Agriculture — might accomplish in terms of household welfare and poverty.
That is, we begin from the perspective of social policies that influence the use of human
resources and affect the welfare of households associated with agriculture.

Chilean agriculture and the rural economy in general, as is the case many middle-income
countries, is in transition, moving toward a more-urbanized and commercially-open
system, more integrated with the national and world economy. Chile has undergone
significant changes in the structure of the agro-processing sector, the logistics of food
distribution, and the system of retailing (the “supermarket revolution”). This continues to
alter the environment in which the small-farm sector and rural labor markets operate. The
Chilean farm sector is becoming more modern, evolving toward what is observed in
developed countries. This transition is part of an economy-wide phenomenon, and will
continue regardless of focused policies on agriculture. The point of sector-specific
policies should be to manage this transition in such a way that, in the future, both
enhances the abilities of households that can take advantage of it and mitigates the
adverse effects on households cannot.

The current emphasis of the Ministry of Agriculture is on production-oriented programs
to attain “the competitive insertion of family farms.” It is structured in three parts:
measures that enhance competitiveness of farm families as producers, measures that
reduce the historical burden of the small farm debt to INDAP, measures that develop the
institutional effectiveness of INDAP. The second two parts are a matter of reforming the
work of a single government agency designed ostensibly to resolve small-farm credit
problems. The Ministry also proposes for the first part — enhancing competitiveness — a
major role for INDAP, but it envisions other programs and the involvement of other
agencies, such as INIA, Banco Estado, SAG, PRODEMU, PRODESAL, and SENCE and
other government-linked entities.'® This plan is meant to give small farms the tools to
improve technical productivity and quality control, to introduce to them new products,
and to link them to new and dynamic markets when economies of scale can be captured
through producer organizations. This strategy is aimed at only small farm households,

19 Ministerio de Agricultura, 2007, “Insercion competitiva de la agricultura familiar campesina chilena:
Modelo de desarrollo inclusivo en economias globalizadas.” This report was prepared by A. Rojas, M.
Leporati, H. Rojas and P. Villalobos.
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and within this group only a subset will be able to take advantage of the opportunities it
affords.

In our analysis in the preceding sections, we have identified several groups of agricultural
household to which distinct policies might be targeted: those oriented toward salaried
work, both permanent and temporary; those associated with small farmers, some more
dependent on farming for income than others; and those integrated more fully into
commercial agriculture (patron/employers). A social policy strategy related to Chilean
agriculture should take into account the diversity of households linked to the sector. In
particular, the concern is on those who are poor and on giving them pathways out of
poverty.

b. A framework for aiding the transition and rural poverty reduction: a focus on
agricultural families.

The profiles of household characteristics and poverty that emerge from the analysis
reveal a pronounced heterogeneity among rural households in terms of welfare indicators
and income sources. Consequently, a policy strategy should be framed in terms of an
integrated set of policies, reflecting the various paths out of poverty and tailored to the
heterogeneous cross-section of household groups. The strategy proposed here is
structured around six “exit paths” for agricultural families, but not mutually exclusive.
These poverty exit paths are,

1. Increase incomes from farming via improved productivity for small operations.

2. Increase incomes of labor in commercial agriculture, including incomes of the
seasonal workforce (a large proportion of which are women).

3. Increase incomes from non-farm sources.

4. Increase opportunities for the young via migration from agriculture and/or rural
zones.

5. Provision of safety nets for the disadvantaged, those trapped in poverty and
unlikely to benefit from farm intensification, rural labor income, migration and
other exit paths due to combination of age, schooling, distance, low productivity
soils and other barriers.

6. Increase incomes of indigenous farmers, a particularly difficult problem for
farmers in the Ninth Region.

We are emphasizing the micro-economic events underlying agricultural household
welfare, income and poverty. Nevertheless, the reader should not forget that the roles of
macro-economic and economy-wide policies are known to be of long-term importance
for both agricultural growth and rule poverty reduction. The evidence strongly supports
the idea that rapid overall growth is a necessary condition for fast-growing employment,
both urban and rural areas. There are also specific conditions that can affect the growth of
export-oriented agriculture, the main driver for rural employment in Chilean, and which
are directly affected by exchange rate phenomena, cost of energy, sanitary and phyto-
sanitary regulations and controls, and the market access associated with trade agreements.
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The scope of our analysis is restricted to a micro-economic focus, but should be read in
the context of a larger policy strategy for economic growth.**

c. A summary of empirical findings from the perspective of a developing a policy
framework.

Effective policies to reduce poverty are based on knowing the determinants of household
income. We now summarize the results of the analysis.

1. What do we know from the 1997 Agricultural Census?

Melo and Lopez de Lerida classify small farms using the Agriculture Census of 1997 and
conclude that there were 247,388 small farms units, of which 54.4% are “Subsistence”
(no employees), 42.4% are “Transition” (up to 9 employees without administrators), and
3.1% are “Consolidated” (up to 9 employees with administrators). In terms of crops and
pasture land, on average Subsistence “smallholders” have 17.1 hectares per farm,
Transition 26.6 ha. per farm, and Consolidated 65.9 ha. per farm. In terms of irrigated
land, subsistence small farms units have 1.8 ha, transition 4.0 ha, and consolidated 7.6 ha.
(In terms of total national crop land: 5.2% for Subsistence, 6.3% for Transition, and 1.1%
for Consolidated.) In 1997, the share of smallholders production (value added) in
agricultural GDP is estimated at 28%. The reader should take caution that these number
of farm units do not necessarily correspond to farm families, in the sense that these
families depend on farm production. “Subsistence” farm units might be associated with
non-subsistent owners. Of those families headed by persons self-employed in agriculture
(farmers), off-farm income makes up a low proportion of total household income. They
produce principally non-tradable and import competing products.

2. What do we know from the 2003 CASEN national household survey?

Based on the 2003 CASEN, the analysis in the preceding section shows that of those
approximately 790 thousand persons active in agriculture, about 500 thousand were heads
of household; of these household heads 30% are self-employed, 66% are salaried and 4%
are employers. That is, fully two-thirds of agricultural households are those where the
HH is a salaried worker.

Most salaried workers are located in the central regions of the country, where export-
oriented agriculture is most important. But most of small farmers are in the southern
areas of traditional agriculture. Of the self-employed, almost 60% are to found in the
South; of salaried workers, again almost 60% are found in the Center.

1 For a discussion of the larger policy context of Chilean economic development, see Valdés and Foster,
Externalidades de la Agricultura Chilena, (Ediciones Universidad Catolica y FAO, 2005), and Valdés and
Jara, “Distortions to agricultural incentives in Chile” (World Bank Development Research Group working
paper, June 2007, prepared for the project “Distortion to Agricultural Incentives.”
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Agriculture in Chile hasa highpropor t i on of the sector’'s total |
commercial enterprises of ten or more workers. For the country as a whole, 56% of the

non-agricultural labor force works in such enterprises, compared to 51% of the

agricultural labor force.

For at least a part of the year, large-scale agriculture is the majority component of the

sector’s | abor demand nationally, especially
important part even in the south. At the other extreme, the family farm is linked to self-

employed farmers in single-person or two-to-five-employee enterprises. Such farms

employ approximately 333 thousand persons, 42% of the agricultural labor force.

By family-farm agriculture, we are referring to about 150 thousands households
comprising about 600 thousand persons. About 50 thousand of these family-farms are
small-scale employers as well, having 2 to 5 workers. The relatively poorest group within
family-farm agriculture will be concentrated within the approximate 100 thousand
households with single-person operations.

There are more families in poverty or vulnerable among the salaried workers than the
national average, and than among the self-employed, small-farmers. But the readers
should note that the distribution of income among the self-employed is much more
dispersed (and the mean shifted upward) than that among salaried workers, both in non-
agriculture and agriculture. What is surprising is the high incidence of poverty and
vulnerability among salaried agricultural workers. Compared to salaried workers in
non-agricultural sectors, the income situation of the salaried agricultural worker is much
worse. The poverty profile of small-scale farmers is similar to non-agricultural salaried
workers, if not slightly less poor.

Who are the poor among agricultural households? If social policy is focused on the
extremely poor in agricultural, there are about 16 thousand families extremely poor
among salaried agricultural workers, and 6.5 thousand among the self-employed. There
are 64 thousand additional families of salaried agricultural workers in poverty, versus 14
thousand additional families of the self-employed. And of all salaried-worker families,
making up more than twice the total number of families as in the case of the self-
employed, more than 45% can be classified as vulnerable or poor.

A relevant comparison between salaried worke
salaried workers and farm families who are dependent on agriculture, because the higher
dispersion of income of small-scale farmers generally could be the result off-farm
income. One would expect that salaried workers, especially salaried workers living in
urban areas, would be more mobile than small-scale farmers whatever their sources of
additional income, but this appears to be inconsistent with the poverty profile. Examining
this poverty profile among self-employed farmers in more detail, one notes that the

higher variance and mean of income among them, appears mainly due to their reliance on
non-farm sources. Farm families that rely exclusively on agriculture are very similar to
that of salaried agricultural workers. In fact, the indigence rate among families of single-
person farm operations that rely exclusively on agricultural income is nearly twice that of
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salaried agricultural workers. And households relying exclusively on farm income and
associated with farms of small-scale employment show a poverty profile very similar to
that of salaried agricultural workers. Evidently then, at least using national numbers, the
quality of just being a farmer does not reduce the probability of being poor. Family
attributes that lead to better incomes, perhaps both from farm and non-farm sources, are
important factors.

3. What are the determinants of household income?

The factors associated with household income can be identified using the income
equations that allow estimating the partial effects of various relevant variables (the
regressions shown in Tables 12, 13, and 14).

Helping the small farmer and his family exclusively dependent on agriculture to get jobs
outside of farming would appear to increase household welfare considerably. The
regression evidence strongly suggests that diversified income sources (i.e., pluriactivity)
leads to higher household income only with respect to exclusive dependence on
agriculture.

Education matters. Compared to households where the HH has no formal education at all,
the self-employed households with a HH having six years of education earn on average
slightly more than 20% greater monthly. For salaried, permanent-employee HH
households, the gain is about 30%. The gain in household income of an increase in
education levels from six to tens is nearly 40% for self-employed households, and
slightly over 40% for salaried households. This shows the non-linearity of the returns to
education.

Households headed by males, earn more than those headed by females, all other things
being equal. This gender effect is greater for self-employed-farmer families than salaried.
For self-employed-farmer families a male HH earn about 20% more than female, for a
salaried-work family, the gain is about half, 10%. In addition, one should note that often
a female HH is associated with a higher dependency — a single-working mother. In this
case the per capita household income will be even lower.

Moreover, females salaried workers tend to concentrate in non-permanent activities.
Ceteris paribus, household with a HH as a permanent agricultural worker earn over 35%
more than in the case of non-permanent. A salaried-worker household with a male,
permanent-working HH earns slightly more than 50% than the same household with a
female, non-permanent HH.

The income condition of a salaried-worker household is determined crucially by
employment status. One should note that often there are other income sources from other
member of the family when the HH is a non-permanent salaried worker, but in those
cases where other income source is unavailable, the household will be extremely poor.
Indeed, among households headed by non-permanent salaried workers 8.4% are indigent,
and fully a third falls below the official poverty line.
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An implication: Households where the head relies almost exclusively on seasonal work
presents a complex policy problem. One should be cautious of the implications of the
above findings regarding non-permanent employment. Focusing on forcing an increase in
season wages could be counterproductive, because it would both harm total employment
and lead to an acceleration of labor-substituting technologies. Perhaps a better solution is
to focus on lengthening the worker’s duration of participation in the labor market —
agricultural and non-agricultural — and in providing social supports. In dollar terms
Chilean agricultural wages are currently high compared to southern hemisphere
competitors, which has been recently reflected in calls for allowing more seasonal worker
immigration from Peru and other countries. The question of agricultural wages, labor
legislation, and what can be done to help households relatively more dependent on
seasonal work is perhaps the most complex question related to poverty reduction and

policy.

For self-employed-farmer households, the condition of being indigenous lowers income,
but only slightly for salaried-worker households: While the head of household being
indigenous reduce household per capita monthly income in the case of salaried-worker
families (about 5%), it is associated with a statistically and economically more significant
reduction in income of slightly more than 20% for the self-employed farm family.

The condition of having an indigenous HH is registered in the case of about 20% of all
small-farm households — about 23% in the case of single-person operation, and 18% in
the case of 2-to-5 worker operations. This notably high proportion of households with
indigenous HH is mainly in the south, where most small farms are concentrated, and most
significantly in the Ninth Region. What proportion of the indigenous population is
serviced by INDAP? It is curious that the recent May 2007 report of the Ministry of
Agriculture on the aiding the competitive insertion of small farms does not make any
specific effort to address the indigenous question, although there is a brief mention of
Programa Origenes, a multi-agency program with the assistance of the IDB. The program
estimates a potential target population of 47 thousand indigenous rural families, with
coverage of about 20,000 households.*?

Dependence on agriculture matters: Based on econometric analysis, all things being
equal, the small farm family which retains more than 50% of income from agriculture is
better off in terms of income than those earn more than 50% from non-agricultural
sources. But the gross averages — that is, all things not being equal — show that those
earning less than 50% are on average better than those earning more than 50%. Those
families with working members with better skills and education have selected themselves

2 DIPRES (the government budget office) in 2004 estimated net expenditures for 2003 allocated to various
government agencies (co-executors) that would amount to about 38 thousand pesos spent per month per
family. This does not imply that individual household in reality received that amount, and an evaluation of
the net benefits receive per family is missing. The program appears to be oriented towards developing a
coordinated institutional infrastructure to deal with questions related to indigenous communities. After
evaluation, DIPRES recommended terminating the program as originally designed and reformulating the
program. The program is officially under MIDEPLAN. See, Informe Final de Evaluacién del Programa
Origenes, DIPRES, 2004.
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into the category with less dependence on agriculture. Moving toward greater dependence
on non-agricultural sources transforms the household into a quasi-salaried-worker family
in agriculture, which on average earn less. This is perhaps due to a farm family’s income
being in part returns to own capital in farming, the proportion of which likely varies
among types of farms. Note that, as shown in Figure 3a, salaried workers in agriculture
tend to earn incomes tightly centered around a lower mean, compared to self-employed
farmers show more dispersion and a higher mean.

Can the farm family relying heavily on farm income transform itself into a non-
agricultural salaried worker family, which might increase their income, but requires
other investments, such training for a different job? This is perhaps unlikely for most
households. Overall, however, using the regression results, the recommendation would be
to help farm families diversify income sources while remain in farming, when higher
paying non-agricultural employment is ruled out due to requirements related to skills and
education. The CASEN analysis shows that a household head of a farm family in the
lowest quintile of incomes has a 70% chance of not having completed primary education.
A household head of a salaried worker family in agriculture has only a 50% chance of
having the same education level. Even the household head of a farm family in the highest
quintile has a 35% chance of not having completed primary education. The implication
for farm families that rely heavily on agricultural income is that obtaining higher-salaried
work generally, and non-agricultural higher-salaried work more specifically, will largely
be through the better education of their off-spring.

Regional effects matter. Turning to the regional effects on per capita monthly income, for
salaried workers all regions, except XI (Aysen), show a statistically and economically
significant negative impact on income relative to the Region Metropolitana. The greatest
negative impact is found in Regions 1V, VIII and 1X, and the least impact is found in the
southernmost Regions, I, I, VI and XI. (Note that the extreme regions have higher costs
of living, which are taken into account in the income data.) After controlling for
characteristics such as indigenous HH and education, a farm family appears worse off,
ceteris paribus than families in Region Metropolitana for Regions VII, VIl and IX, the
latter two not known for their agriculture potential. For self-employed-farmer families, all
regions except Il and VI show significant negative impacts on income, with Region VIII
(Bio Bio) have the greatest negative impact. It is interesting to note that, for both salaried-
worker and self-employed-farmer families, Region V1 is relatively better than the others,
similar to Region Metropolitana. Region VI, immediately south of Santiago is home to a
highly-productive agriculture based on exports.

d. A strategic framework for agricultural families with emphasis on poverty reduction

PENDING
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Table 9. Regression of adult-equivalent per capita household income in 2003 pesos
(absolute value): self-employed and salaried workers in agriculture.

Regional dummy variables

Variable name Coefficient Sté?rd;rd t-statistic ~ p-value
age of household head in
years 1481.38 418.9458 3.54 0.0000
age squared -1.945995 4.459205 -0.44 0.663
schooling of household head 0.0000
in years -16681.52 783.8208  -21.28
schooling squared 1894.615 46.75698 40.52 0.0000
female = 0, male =1 31186.21 3476.45 8.97 0.0000
indigenous =1 -6129.096 3391.039 -1.81 0.071
dependency ratio -16244.08 731.1842 -22.22 0.000
urban=1 1484.173 2311.964 0.64 0.521
number in household -5266.677 601.5876 -8.75 0.000
access to piped water = 1 -6192.22 2475.027 -2.5 0.012
access to electricity = 1 4101.746 4281.578 0.96 0.338
at least one cell phone in the 0.0000
family =1 19803.02 1899.288 10.43
1 -52958.89 8008.587 -6.61 0.0000
2 -32490.97 10528.89 -3.09 0.002
3 -35075.2 6879.654 5.1 0.0000
4 -44471.26 4407.141  -10.09 0.0000
5 -42190.25 3991585  -10.57 0.0000
6 -36245.99 3589.619 -10.1 0.0000
7 -34703.95 3558.52 -9.75 0.0000
8 -43988.7 3472428  -12.67 0.0000
9 -30290.3 4244.954 -7.14 0.0000
10 -26598.68 3664.188 -7.26 0.0000
11 -5152.372 8833.014 -0.58 0.56
12 9656.551 10294.68 0.94 0.348
Constant term 89969.06 11510.78 7.82 0.0000

R?=0.2752, F = 283.75, N = 17,963 (7190 self-employed, 10773 salaried workers).
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Table 10. Regression of adult-equivalent per capita household income in 2003 pesos
(absolute value): self-employed and salaried workers in agriculture.

Household per capita adult equivalent
income in 2003 pesos

Salaried agricultural worker
household (reference)

small farm household
(parameter estimate is in
addition to salaried)

Variable name estimate  SAN9AD ¢ gy estimate  SendAd ¢ gpag
error error
Age of HH 1,338.148  563.61 2.37 1,005.26  935.87  1.07
Age squared -0.181 6.41 -0.03 -16.18 9.71 -1.67
No education at all 133,010.000 6,612.92 20.11 |-42,259.95 11,521.40 -3.67
School, but incomplete basic i
(1 years < x < 6 years) 72,693.350 3,501.46  20.76 |-33,094.48 6,265.91 -5.28
Number of years of schooling 20,416.300 459.13 4447 | -4,782.88 920.00 -5.20
Male HH=1 28,791.550 4,002.96 7.19 5,308.22 8,021.33 0.66
Indigenous = 1 6,125.948 4,813.35 127 |-27,446.58 6,824.09 -4.02
Dependency ratio -12,426.940 977.88 -12.71 | 2,523.14 1,738.78 1.45
Number of household members -3,487.519 1,249.47  -279 | -6,486.27 2,242.77 -2.89
Number of member > 14 -7,342.646 1,498.30  -4.90 2,318.95 2,698.46 0.86
i 0,
T/Agincome > 50% of tofal autonomoUs | 50153530 391948 514 |30917.82 687653 580
: 1000
T/Ag income = 100% O 1012l aUIONOMOUS._ 1 545,070 2,496.91  -17.84 |-44,867.12 436050 -10.29
Urban=1 546.326  2,258.57 0.24 1,576.50 4,689.08 0.34
constant -20,238.570 14,254.90 -1.42 68,356.43 27,241.85 2.51

HH = head of household

Regional effects (Region Metropolitana is the reference):

Salaried agricultural worker household small farm household (parameter
(reference) estimate is in addition to salaried)
drl -75,872.150 11,025.69 -6.88 34,313.530 16,680.60 2.06
dr2 -63,904.430 18,467.25 -3.46 49,345.870 23,522.33 2.10
dr3 -47,459.230  7,548.03 -6.29 30,214.710 17,310.48 1.75
drd -43,789.480 5,073.20 -8.63 -12,123.810 10,596.60 -1.14
dr5 -49,179.520  4,356.24 -11.29 9,803.957 10,350.02 0.95
dré -45,789.820  3,819.36 -11.99 43,447.370 10,180.05 4.27
dr7 -39,232.220  3,882.30 -10.11 567.238 9,256.06 0.06
dr8 -39,637.130  3,851.48 -10.29  -16,918.110 8,749.94 -1.93
dr9 -44,205.420  5,209.24 -8.49 7,850.808  9,877.86 0.79
dr10 -30,688.620  4,233.57 -7.25 -6,107.423  8,937.80 -0.68
drll -24,068.060 12,027.37 -2.00 458.658  18,183.69 0.03
drl2 -26,045.280 11,604.54 -2.24 92,290.250 24,053.45 3.84

R?=0.2995 , F(51, 17841) = 150.96,, N = 17,963 (7190 self-employed, 10773 salaried

workers).
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Table 11 Regression of adult-equivalent per capita household income in 2003 pesos
(in logarithms): self-employed and salaried workers in agriculture.

Household per capita adult equivalent Salaried agricultural worker small farm hgusehqld_
income in 2003 pesos household (reference) (paran_]e_:ter estimate 1S in
addition to salaried)
Variable name estimate standard t-stat estimate standard t-stat
error error

Age of HH 0.0039  0.0030 1.32 0.0140 0.0050 2.82

Age squared 0.0000  0.0000 0.78 -0.0002  0.0001 -3.58

No education at all 0.5667 0.0351 16.17 -0.1740 0.0611 -2.85

School, but incomplete basic

(1 years < x < 6 years) 0.2666  0.0186 14.36 -0.1361  0.0332 -4.10
Number of years of schooling 0.0978  0.0024 40.20 -0.0210 0.0049 -4.30
Male HH =1 0.2379  0.0212 11.21 0.0379 0.0425 0.89

Indigenous = 1 -0.0736  0.0255 -2.88 -0.1348 0.0362 -3.73
Dependency ratio -0.1910  0.0052 -36.85 0.0585 0.0092 6.35

Number of household members -0.0214  0.0066 -3.23 -0.0302 0.0119 -254
Number of member > 14 -0.0239  0.0079 -3.01 -0.0084  0.0143 -0.59

If Ag income > 50% of total autonomous
Variable = 1 -0.0434  0.0208 -2.09 0.3545 0.0365 9.72
If Ag income = 100% of total autonomous

Variable =1 -0.4215 0.0132 -31.84 -0.3558  0.0231 -15.39

Urban =1 0.0042  0.0120 0.35 0.0361 0.0249 1.45

constant 10.9270  0.0756 144.60 0.1538 0.1444  1.06

HH = head of household

Regional effects (Region Metropolitana is the reference):

Salaried agricultural worker household
(reference)
drl -0.1168 0.0584 -2.00
dr2 0.0133 0.0979 0.14
dr3 -0.1713 0.0400 -4.28
drd -0.2397 0.0269 -8.91
dr5 -0.1659 0.0231 -7.19
dré -0.1645 0.0202 -8.12
dr7 -0.2647 0.0206 -12.86
dr8 -0.2414 0.0204 -11.82
dr9 -0.2493 0.0276 -9.03
dr10 -0.0369 0.0224 -1.64
drll 0.0683 0.0638 1.07
drl2 0.1517 0.0615 2.47

small farm household (parameter
estimate is in addition to salaried)

-0.0846
0.1393
0.0757
-0.1574
-0.1182
0.1820
-0.0074
-0.3012
-0.0814
-0.2753
-0.2791
-0.1403

0.0884
0.1247
0.0918
0.0562
0.0549
0.0540
0.0491
0.0464
0.0524
0.0474
0.0964
0.1275

-0.96
1.12
0.82
-2.80
-2.15
3.37
-0.15
-6.49
-1.55
-5.81
-2.90
-1.10

R?=0.4657 , F(51, 17841) = 304.95, N = 17,893 (7190 self-employed, 10,773 salaried

workers).
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Table 12 Regression of adult-equivalent per capita household income in 2003 pesos
(in logarithms): self-employed and salaried workers in agriculture.

Household per capita adult equivalent Salaried agricultural worker small farm hpusehc_)ld_
income in 2003 pesos household (reference) (paranj(_eter estimate Is In
addition to salaried)
. . standard . standard
Variable name estimate error t-stat estimate error t-stat
Age of HH -0.00323  0.00055 -5.84 0.01976 0.00091 21.77
Age squared 0.00008 0.00001 12.67 -0.00023  0.00001 -23.89
No education at all 0.52551  0.00655 80.24 -0.09189  0.01127 -8.16
School, but incomplete basic
(1 years < x < 6 years) 0.25238  0.00345 73.12 -0.10203  0.00610 -16.72
Number of years of schooling 0.08835  0.00046 194.02 -0.00646  0.00088 -7.36
If male HH =1 0.09904  0.00383 25.83 0.09468  0.00757 12.50
If indigenous = 1 -0.04753  0.00476 -9.98 -0.15549  0.00677 -22.97
Dependency ratio -0.18758  0.00098 -191.23 0.06186  0.00175 35.34
Number of household members -0.02585  0.00125 -20.76 -0.03363  0.00222 -15.15
Number of member > 14 -0.01796  0.00153 -11.74 -0.00589  0.00266 -2.21
If Ag income > 50% of total autonomous
Variable = 1 -0.05004  0.00395 -12.67 0.37223 0.00684 54.45
If Ag income = 100%

of total autonomous =1 -0.40935  0.00253 -161.98 -0.36703  0.00435 -84.43
If urban =1 0.01698  0.00223 7.62 0.03387  0.00463  7.32

If HH declares in other sector =1  |-0.15347  0.00543 -28.28 - - -

If HH declares inactive =1 -0.08039  0.00295 -27.23 - - -
If single-person farm =1 - - - -0.08329  0.00337 -24.69

If salaried permanent =1 0.31560  0.00220 143.66 - - -
constant 11.11 .0141003 788.26 0.12464  0.02631 4.74

Regional effects (Region Metropolitana is the reference):

Salaried agricultural worker household small farm household (parameter

(reference) estimate is in addition to salaried)
drl -0.08080 0.01098 -7.36 -0.19217 0.01637 -11.74
dr2 -0.01324 0.01846 -0.72 0.02447 0.02289 1.07
dr3 -0.11718 0.00747 -15.70  -0.05749 0.01679 -3.42
dr4 -0.20601 0.00492 -41.89 -0.23346 0.01016 -22.97
dr5 -0.13181 0.00426 -30.93 -0.17387 0.00987 -17.62
dr6 -0.09308 0.00376 -24.73 0.06002 0.00979 6.13
dr7 -0.19130 0.00384 -49.87 -0.11351 0.00882 -12.86
dr8 -0.20232 0.00381 -53.15  -0.38240 0.00830 -46.10
dr9 -0.20265 0.00511 -39.64  -0.17049 0.00941 -18.12
dr10 -0.06844 0.00416 -16.44  -0.28620 0.00848 -33.77
drll 0.03489 0.01134 3.08 -0.26782 0.01731 -15.47
drl2 0.21085 0.01128 18.69 -0.27730 0.02360 -11.75

R?=0.4989, F( 55,494039) = 8943.96, N = 17,893 (7190 self-employed, 10,773 salaried

workers). */ HH = household head. The sample includes households where the head declares in
agriculture, or, when inactive, agriculture represents more than 50% of total autonomous household
income. In the case of households where the head is not active in agriculture, the characteristics of HH are
those of the main agricultural income earner.
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Table 13 Regression of adult-equivalent per capita household income in 2003 pesos
(in logarithms): only self-employed in agriculture.*

Househqld per c_apita adult equivalent Self-employed farm housholds
income in 2003 pesos
Variable name estimate  Standard t-stat
error

Age of HH 0.01424  0.00092 15.54

Age squared -0.00013 0.00001 -14.66

No education at all 0.42298 0.01125 37.59

School, but incomplete basic

(1 years < x < 6 years) 0.14324 0.00618 23.19
Number of years of schooling 0.08056 0.00093 87.00

If male HH =1 0.18490 0.00817 22.64

If indigenous = 1 -0.20353 0.00587 -34.69
Dependency ratio -0.12121 0.00180 -67.49

Number of household members -0.06837 0.00232 -29.44
Number of member > 14 -0.01107 0.00284 -3.90

If Ag income > 50% of total autonomous
Variable = 1 0.32525 0.00695 46.83
If Ag income = 100%

of total autonomous =1 -0.77431 0.00435 -177.86

If urban =1 0.04466 0.00497 8.99

If HH declares in other sector =1  |-0.05399 0.01294 -4.17
If HH declares inactive =1 -0.18924 0.00658 -28.78

If single-person farm =1 -0.08414 0.00412 -20.43
constant 11.29889 0.02832 398.90

Regional effects (Region Metropolitana is the reference):

Self-employed farmer household
drl -0.25052  0.01492 -16.79
dr2 0.01396 0.01657 0.84
dr3 -0.15702  0.01843 -8.52
dr4 -0.41364  0.01097 -37.70
dr5 -0.27207  0.01102 -24.68
dré -0.01276  0.01118 -1.14
dr7 -0.28157  0.00982 -28.66
dr8 -0.56082  0.00914 -61.38
dr9 -0.34722  0.00976 -35.57
drl0 -0.33060  0.00914 -36.17
drll -0.21245 0.01601 -13.27
drl2 -0.02667  0.02540 -1.05

R? = 0.4516, F( 28,152242) = 4478.45, N = 7190 self-employed.

*/ HH = head of household. In contrast to the regression in Tables 9, 10, and 11, the sample include
households where the head is active in another sector and agriculture represents more than 50% of total
autonomous household income. In the case of households where the head is not active in agriculture, the
characteristics of HH are those of the main agricultural income earner.
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Table 14 Regression of adult-equivalent per capita household income in 2003 pesos
(in logarithms): only salaried workers in agriculture.*

Household per capita adult equivalent Salaried agricultural worker
income in 2003 pesos household
Variable name estimate  Standard t-stat
error
Age of HH -0.00246 0.00049 -4.99
Age squared 0.00007 0.00001 13.39
No education at all 0.52671 0.00578 91.08
School, but incomplete basic
(1 years < x < 6 years) 0.25278 0.00305 82.93
Number of years of schooling 0.08884 0.00040 220.74
If male HH =1 0.10185 0.00342 29.79
If indigenous = 1 -0.04882 0.00421 -11.60
Dependency ratio -0.19078 0.00087 -218.75
Number of household members -0.02161 0.00111 -19.49
Number of member > 14 -0.02447 0.00137 -17.82
If Ag income > 50% of total autonomous
Variable = 1 -0.05502 0.00351 -15.66
If Ag income = 100%
of total autonomous =1 -0.40475 0.00226 -179.45
If urban =1 0.01844 0.00197 9.36
If HH declares in other sector =1  |-0.17942 0.00559  -0.17942
If HH declares inactive =1 -0.03562 0.00312  -0.03562
If salaried permanent =1 0.31685 0.00194 163.26
constant 11.09208 0.01261 879.98

Regional effects (Region Metropolitana is the reference):

Salaried agricultural worker household

drl -0.08030  0.00970 -8.28

dr2 -0.01423  0.01630 -0.87

dr3 -0.12204  0.00659 -18.51
dr4 -0.20458  0.00434 -47.10
dr5 -0.13267  0.00376 -35.25
dré -0.09418  0.00332 -28.33
dr7 -0.19036  0.00339 -56.20
dr8 -0.20412  0.00336 -60.71
dr9 -0.20256  0.00451 -44.87
drl0 -0.06721  0.00368 -18.28
drll 0.03738 0.01002 3.73

drl2 0.21479 0.00996 21.56

R? = 0.5205, F( 28,341795) =13248.09, N = 7190 self-employed.

*/ HH = head of household. In contrast to the regression in Tables 9, 10, and 11, the sample include
households where the head is active in another sector and agriculture represents more than 50% of total
autonomous household income. In the case of households where the head is not active in agriculture, the
characteristics of HH are those of the main agricultural income earner.
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Table 15. Interpreting the regression results (semi-log form, Table 12) to highlight the heterogeneity of income according to

household characteristics.

HH salaried
Head of household self-employed, small scale farm family agricultural
worker family
Male HH, Male HH
’ ' Male HH, non
Female HH, Male HH, Male HH,  Male HH, . hon . hon indigenous, 10
. indigenous, indigenous, . non . hon indigenous, - indigenous, years of
Characteristic of household and head 0 ' 0 ' indigenous, indigenous, 6 yearsof 10 years of schooling
. . no 6 years of  schooling, schooling, S
schooling.  schooling. : . S S diversified
schooling.  schooling d|_ver5|f|ed dl_versmed income
income income
age 40 40 40 40 40 40 40
years of schooling 0 0 0 6 6 10 10
female =0, male =1 0 1 1 1 1 1 1(0)
indigenous = 1 1 1 0 0 0 0 0
dependency ratio 3 3 3 3 3 3 3
number of family members 6 6 6 6 6 6 6
number of members older than 14 3 3 3 3 3 3 3
more than 50% of income from agriculture = 1 1 1 1 1 1 1 1
income only from agriculture = 1 1 1 1 1 0 0 0
urban =1 0 0 0 0 0 0 0
Region (1 to 12, RM as referente) 9 9 9 9 9 9 9
self-employed farmer = 1 1 1 1 1 1 1 0
single-person farm =1 1 1 1 1 1 1 0
salaried permanent =1 0 0 0 0 0 0 1(0)
official HH declares in other sector =1 0 0 0 0 0 0 0
official HH declares inactive =1 0 0 0 0 0 0 0
Monthly income per capita adult equivalent 26,372 32,009 39,214 48,285 104,953 145,633 113,420 (74,922)

Source: Authors’ elaboration based on the regression (income in logarithms) in Table 11, data from CASEN 2003.
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Map of Chilean regions
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