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1. Introduction
This paper investigates

the impact of the impor-
tance of agriculture in ru-
ral communities in Israel
on the well-being of the lo-
cal population. As agricul-
ture loses its importance as
a source of income throu-
ghout the developed world,
the rural population gra-
dually shifts to alternative
income sources (Freshwa-
ter, 2000). There is exten-
sive literature that investi-
gates this trend, which has
been found in many diffe-
rent parts of the world
(Alasia et al., 2009; Caplin
et al., 2004; Meert et al.,
2005; Mishra et al., 2010).
At the micro level, there is
clear evidence that the de-
cline in farm activity and the rise in farm income diversifi-
cation through off-farm income-generating activities go
hand in hand (Ahituv and Kimhi, 2006; Goodwin et al.,
2007; Kimhi and Rekah, 2007; van Leeuwen, et al., 2008).
The question is whether the relative importance of agricul-
ture in the rural economy has a positive or negative impact
on the standard of living. On one hand, it could be that
communities with a relatively large share of agriculture are
those with a comparative advantage in agriculture, so that
farming is still profitable enough even at times of declining
overall terms of trade in agriculture. On the other hand, per-
haps the relatively large share of agriculture indicates lack
of alternative income sources rather than lower incentives
to engage in other income-generating activities. On top of
these arguments, given the flow of urban families who join
rural communities in order to improve their quality of life
(Rothwell et al., 2002; Mitchell, 2004), the importance of

agriculture could be con-
ceived as a positive ame-
nity by some families and
as a negative amenity by
other families.
This question has rele-

vant policy implications.
Given the multifunctional
nature of agriculture, that
is already recognized by
governments, international
organizations and scienti-
fic institutions alike (Ren-
ting et al., 2009; Randall,
2010), there is more scope
for public support to active
farmers if indeed the stan-
dard of living in rural areas
is negatively correlated
with the role of agriculture
in these areas.
In Israel, the deteriora-

tion of agricultural inco-
mes in the last two decades has been perhaps more extreme
than in other countries, as a result of a sharp decline in go-
vernment support and protection (Kislev and Vaksin, 2003).
Although there are specific regions in which agriculture is
still prosperous, such as the Arava valley in the south, our
hypothesis is that on average, the population is worse off in
localities that rely more heavily on agriculture. The main ob-
jective of this paper is to test this hypothesis.
We use data on rural semi-cooperative (Moshav) villages

obtained from four sources. The two major sources are the
1983 and 1995 Censuses of Population in Israel, which pro-
vide welfare indicators and other properties of households
and individuals. The population censuses were conducted
at the household level, but the data we obtained are the va-
riable means for each village. The main welfare indicator is
income per capita, but we also examine two alternative in-
dicators, housing density (number of people per room) and
the number of automobiles owned by the household. The
two secondary data sources are the 1981 Census of Agri-
culture that was conducted at the household level and the
1995 file of the Annual Census of Agriculture that is con-
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ducted at the village level and provides information on the
levels of agricultural activities1. We use this information to
construct an index of the importance of agriculture in each
village, which constitutes the key explanatory variable in
this research. 
The results are somewhat mixed. While the importance of

agriculture has a statistically significant negative effect on
per capita income, its effects on the other welfare indicators
are not significant. Still, there is no case in which we find a
positive effect of agriculture on well-being. This confirms
our initial hypothesis, but also indicates the need for further
research.
In section 2 we provide some historical background on

the evolution of the agricultural sector in Israel. In section
3 we describe the data and present descriptive statistics, and
section 4 includes the empirical results. Section 5 discusses
the conclusions and suggests several avenues for future re-
search.

2. Israeli Agriculture in Perspective
Agriculture was one of the most important foundations

on which the state of Israel was established. Since the end
of the 19th century, Jewish settlers in Israel saw agriculture
as a channel through which the link between the Jewish
people and their ancient homeland can be re-established.
Cooperation has been the key to the success of settlement
and agricultural production. The two dominating types of
cooperative settlements have been the Kibbutz and the
Moshav (Kislev, 1992). The Kibbutz was a commune in
which each member produced according to his ability and
consumed according to his needs. The Moshav was a semi-
cooperative village made of individual family farms, in
which certain activities such as purchasing, marketing, and
financing were handled jointly in order to exploit econo-
mies of scale in these activities (Haruvi and Kislev, 1984;
Schwartz, 1999; Sofer, 2001). A third type of cooperative
settlement, Moshav Shitufi, was a compromise between
Kibbutz and Moshav: production was handled collectively
while consumption was handled individually. Ideologically,
all three types of cooperative settlements explicitly high-
lighted farming as a way of life and not only as a way of
making a living. 
Economically, agriculture constituted a major fraction of

national income and exports in particular for many years.
Socially, the cooperative agricultural sector provided a ge-

neration of political, cultural and military leaders. After
Israel declared its independence and masses of immigrants
started pouring in, food security became one of the top
priorities of the government. Many Moshav villages were
established in the early 1950s, populated by immigrants,
mostly in remote areas. The new settlers were provided
with infrastructure and professional guidance in order to al-
low them to make a living off agriculture. Agricultural re-
search was also promoted and financed by the government,
and the resulting technological progress was remarkable. 
In the 1970s, terms of trade of agriculture were already

worsening, but the prosperity of agriculture continued
thanks to the opening of export markets for fruits, vegeta-
bles and flowers. However, the inevitable decline of far-
ming, experienced by virtually all countries during the de-
velopment process, was around the corner. The reliance on
exports made farmers more vulnerable to world price fluc-
tuations and macroeconomic conditions. The unstable eco-
nomic environment brought about by the high inflation in
the late 1970s and early 1980s made farm income even mo-
re uncertain. The large debt due to the capital investments
could not be serviced adequately (Kislev, 1993). The deve-
lopment of non-agricultural production and service indu-
stries provided an alternative source of income, especially
for the high-ability farmers. Out-migration from agricultu-
re accelerated through two complementary channels. The
first channel was by farmers selling their farms to urban fa-
milies seeking rural-style residence (Kimhi and Bollman,
1999). The second channel was by continuing farmers see-
king to supplement their income by engaging in non-agri-
cultural activities (Sofer, 2001; Kimhi, 2000). These inclu-
ded on-farm small businesses as well as off-farm busines-
ses and jobs, located in part in the surrounding rural area
and in part in nearby urban centers2.
The farm debt crisis that followed the economy-wide 1985

stabilization plan was a major accelerator of this process.
Many farms became practically delinquent due to the high
real interest rates and could not serve as a source of income
anymore. Many cooperatives collapsed, leaving their mem-
bers without the safety net and support system to which they
were used for decades (Kislev, Lerman and Zusman, 1991;
Schwartz, 1999). Farmers were increasingly shifting to alter-
native income-generating activities, and while some of the
more productive farms were able to acquire more farm re-
sources and expand production, increasing fractions of land
and other farm inputs were left unused3.
In the early 1990s, another structural change took place.

With the mass migration of people from the former Soviet
Union and the resulting shortage of housing, the govern-
ment allowed farm communities to convert part of their
agricultural land to non-agricultural uses, including both
industrial parks and residential neighborhoods. This has al-
so been viewed as a way to help farm families overcome
the debt crisis. This policy provided farmers with more op-
portunities to develop non-agricultural businesses, and in

1 The 1995 household-level Survey of Agriculture covered only
10% of farm households and hence was not satisfactory for our
purposes.

2 One should bear in mind that the concept of rural in a small
country such as Israel is relative. Most rural residents live within a
couple of hours drive from a major urban center.

3 Legally farmers were not allowed to trade land and water quo-
tas. This regulation was more or less self-enforced by the coopera-
tives, but after their collapse, and given the financial hardships of
farmers, it became common to lease land and water, mostly on a
short-term basis.
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addition allowed the communities to expand with the addi-
tion of many non-farm families that in some cases outnum-
bered the farm families. Both outcomes contributed to the
accelerated decline in the importance of agriculture as a
source of income in rural Israel4. Today, in most Moshav vil-
lages only a handful of families are living off agriculture.
3. Data and Descriptive Statistics
The major source of data for this research is the Census

of Population in Israel. We were not able to obtain obser-
vations on individuals or households in which the village is
identified, hence we only use village means of household
and individual characteristics. The main welfare indicator
we use as a dependent variable is income per capita. For
1995, we have both labor income and total income (inclu-
ding transfers), but we chose to work with labor income be-
cause there are many more missing values in total income.
For 1983 we only have wage labor income5. We recognize
that income is not the only possible measure of welfare.
Other indicators of material well-being may be informative
as well. Our data set includes two such indicators, housing
density (average number of people per room) and the num-
ber of automobiles owned by the household. Housing density
is reported by means of two variables for each village in the
sample: “low density” is the fraction of households with less
than one person per room on average, and “intermediate den-
sity” is the fraction of households with 1-2 persons per room,
on average. We use low density as an indicator of material
well-being. The number of automobiles owned by house-
holds is also reported by means of two variables: “one car or

more”, which is the fraction of households that own at least
one car, and “two cars or more”, the fraction of households
that own more than one car. Here we choose two cars or mo-
re as an indicator of material well-being. While these choices
are indeed arbitrary, we verified that their effect on the re-
sults is not qualitatively important6.
We focus on Moshav villages in this paper, because our

secondary sources of data, which will be explained below,
provide reliable information only on these communities7.
Moshav villages were home for about a third of the rural
population in Israel in 1983, and slightly less than that in
1995 (see figure 1 in Kimhi, 2004).
Table 1 compares the three measures of economic well-

being in the two census years. We observe a sharp decline
in income but an improvement in housing density and car
ownership. Table 2 presents the bivariate correlation coef-

4 Another outcome of the housing shortage was a boom in real
estate prices. This allowed and still allows farmers in the central
part of the country to sell off their farm to wealthy urban families
who seek a rural residence and do not have any interest in farming.

5 To make sure we don’t miss anything important, we repeated
the empirical analysis with total income. The results were qualita-
tively similar.

6 The census was administered using two different questionnai-
res. The “short” questionnaire, which included basic demographic
and household characteristics, was filled out by all households. The
“long” questionnaire, which included more detailed work and in-
come questions, was filled out by 20% of the households, chosen
randomly. The housing density and car ownership variables are
from the short questionnaire, while income is from the long que-
stionnaire. We inflated the income variable by the inverse of the
fraction of workers who reported their income, assuming implicitly
that those who did not report their income are a random sample of
workers.

7 The Central Bureau of Statistics (CBS) used different means of
collecting data in different types of communities. Household sur-
veys do not include households living in a Kibbutz or in a Moshav
Shitufi because, by definition, households are not associated di-
rectly with agricultural production in these communities. Farm sur-
veys do not include private farmers in non-cooperative communi-
ties because they are relatively few, not organized, and quite di-
verse. Farm households in Moshav villages are therefore the only
sub-sector that has good agricultural as well as household data. Da-
ta for the other sectors are imputed by the CBS in ways that make
them inadequate for micro-level empirical analyses.

Figure 1 - Histogram of the “Importance of Agriculture” Index, 1995.

Table 1 - Measures of Economic Well-Being.

Table 2. Correlations of well-Being Measures.

** Correlation coefficient significant at 1%.
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ficients of the three measures of well-being. We find that all
the correlation coefficients are positive. The correlations of
income per capita with housing density and car ownership
are larger in 1995 than in 1983, while the correlation bet-
ween housing density and car ownership declines between
1983 and 1995 and becomes insignificant.
The key explanatory variable in this research is a measu-

re of the importance of agriculture in each village. For this
we use data from secondary sources. For 1983 we use data
from the 1981 Census of Agriculture, which is conducted at
the household level, and for 1995 we use the Annual Cen-
sus of Agriculture, which is conducted at the locality level.
Both data sets provide information on the levels of agricul-
tural activities. From this information we construct the ag-
gregate value added (value of production minus purchased
inputs) of the agricultural activities in each locality, by mul-
tiplying the size of each branch by a coefficient of value ad-
ded per unit that was provided by the Central Bureau of
Statistics, and summing up. The 1981 values are converted
to 1983 prices by using an implicit price index of the value
added in agriculture8.
For our measure of the importance of agriculture, we di-

vide value added by the total income of all households in
each locality, and obtain an index which should theoreti-
cally be between zero and one. As figure 1 reveals, there
are a number of Moshav villages in which the “agricultural
importance” index is above one. This is due first to the fact
that value added is not identical to income by definition,
and second to the fact that we use two very different sour-

8 Value added is clearly measured with error. Using a country-wi-
de set of value-added coefficients is likely to overstate value added
in high-cost areas and understate it in low-cost areas. This could
cause a bias in the estimated coefficients if the measurement error
is correlated with non-farm income. If low-cost areas also offer bet-
ter nonfarm income opportunities, the coefficients of the impor-
tance of agriculture could be biased upwards. It is difficult to tell
a-priori whether this is the case or not, because some crops enjoy
better conditions in the center of the country, where non-farm em-
ployment opportunities are abundant, while other crops enjoy bet-
ter conditions in the North (e.g. fruits) or in the south (e.g. vegeta-
bles). We implicitly assume that there is no correlation in the ag-
gregate.

9 It should be noted that measurement errors could lead to a spu-
rious effect of the importance of agriculture on income per capita.
This is because aggregate village income appears in the numerator
of the dependent variable and in the denominator of the explana-
tory variable. In this case a measurement error could create an ar-
tificial negative correlation between the two variables. This could
be dealt with by finding suitable instruments for the importance of
agriculture. For example, the 1983 importance of agriculture could
serve as an instrument in the 1995 regression. This task is left for
future research.

10 Smailes et al. (2002) have shown that rural population density
affected several socio-economic outcomes in Australia.

11 McGranahan and Kassel (1997) showed that education is clo-
sely associated with rural growth. However, Artz (2003) claimed
that education can affect rural well-being positively through the ac-
cumulation of human capital and negatively due to selective out-
migration.

Figure 2 - Geographical Regions.

ces of data. Still, this is the best available indicator of the
importance of agriculture. Note that matching the 1981 va-
lue added data with the 1983 population census data requi-
red identification of the villages, and we were able to do
that for only 120 of the 406 Moshav villages9.
Other explanatory variables include demographic, econo-

mic, geographic and institutional characteristics of the lo-
calities. Demographic characteristics include village popu-
lation, mean household size, median age of the population,
and dependency ratio (one minus the fraction of people
from 20 to 64 years of age). We also include the fraction of
people from 26 to 50 years of age with 9-12 years of schoo-
ling, with more than 12 years of schooling, and with an aca-
demic degree11. Economic characteristics include the labor
force participation rate, the fraction of people employed in
prestigious (academic and managerial) occupations, and
the fraction of households headed by a hired employee.
Geographic characteristics are represented by a set of re-
gional dummies, according to the regions defined by the
Ministry of Agriculture (figure 2). Since these regions are
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defined by both agricultural and geographical properties,
we also include the distance from Tel Aviv as an explana-
tory variable. This gives us a partial control for geographic
location within regions12. Institutional characteristics inclu-
de year of establishment and a set of dummies for affilia-
tions in settlement movements13.
The means of the explanatory variables are reported in ta-

ble 3. In terms of population, the Moshav villages increa-
sed in size between 1983 and 1995. This was accompanied
by a decrease in household size, an increase in the median
age and a decrease in the dependency ratio. The increase in
population is likely to come through two channels. First,
the rise in housing prices has induced more farmers’ chil-
dren to come to live next to their parents even if they have
no interest in farming, up to the full capacity of two house-
holds per farm (Kimhi and Nachlieli, 2001). This also ex-
plains the decrease in household size and the dependency
ratio, because these new households are headed by relati-
vely young people. The second channel is through the new
residential neighborhoods that were built in some of the
Moshav villages. While it is not clear whether income per
capita would go up or down due to the expansion, the im-
portance of agriculture is very likely to decline.
Education has also increased in Moshav villages, and this

is due to the new generation of residents. The increase in la-
bor force participation, the fraction of prestigious jobs and
the fraction of hired employees could be explained by the
influx of non-farming families and also by the decline in
the importance of agriculture.
The regional distribution of the Moshav population indi-

cates that most of the population expansion was concentra-
ted in the center of the country, while the population in the
far north actually declined. However, the distance to Tel
Aviv increased slightly on average, indicating that within
regions, population shifted to more remote villages. We ob-
serve a small number of new Moshav villages that were
established between 1983 and 1995, and this explains the
slight changes in the institutional variables.
4. Results
Table 4 provides bivariate correlation coefficients bet-

ween the dependent variables and the explanatory varia-
bles. We first note that economic well-being is significantly
correlated with most of the explanatory variables, and al-
most all of the correlations are consistent in sign across the
three measures of well-being. In particular, the importance
of agriculture, village population, median age, higher edu-

cation, academic degrees, labor force participation and the
fraction of prestigious jobs are all positively correlated with
well-being. On the other hand, household size, the depen-
dency ratio, the distance to Tel-Aviv and year of establish-
ment are negatively correlated with well-being. High
school education and the fraction of hired employees have
mixed correlations but the trend is negative. 
Tables 5-7 include the regression results for income per-

capita, housing density and car ownership, respectively.
Four sets of results are provided. The first two are separate
regressions using 1983 and 1995 data, respectively. The
third is a pooled regression with data from both years but
without tracking the identity of each village. The last re-
gression is a panel regression, using the matched observa-
tions from the two census years and allowing for village-
specific fixed effects. Although the four different regres-

12 Ehrensaft and Beeman (1992) showed that distance from a me-
tropolitan center accounts for much of the differences between ru-
ral communities. Bollman (1999) found that in Canada, communi-
ties influenced by metropolitan centers benefited relative to other
communities during the 1980s. Kimhi and Menahem (2010) found
similar patterns in Israel.

13 Historically, the settlement movements were ideologically dif-
ferentiated, and this may have had long-lasting consequences for
well-being (Kimhi, 1998).

Table 3 - Means of Explanatory Variables.

Note: the means are weighted by number of households in each locality.
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sions produce quite different parameter estimates, there are
some clear trends which we discuss below.
The importance of agriculture has a statistically signifi-

cant negative effect on income per capi-
ta in Moshav villages. It has no signifi-
cant effect on housing density, and has a
significant effect on automobile owners-
hip in the panel regression only. Village
population has a negative effect on hou-
sing density in 1995 and a positive ef-
fect on car ownership. Household size
has a negative effect on income per ca-
pita and car ownership and a positive ef-
fect on housing density. Median age and
the dependency ratio have a positive and
a negative effect, respectively, on hou-
sing density. Higher education has a po-
sitive effect on car ownership, and the
fraction of academic degrees has a posi-
tive effect on all three indicators of well-
being. Labor force participation has a
positive effect on car ownership, while
the fraction of prestigious jobs has a po-
sitive effect on income per capita. The

fraction of hired employees has a positive effect on all three
indicators of well-being. 
There are a few significant differences across regions.

Table 4 - Correlations between Dependent Variables and Explanatory Variables.

* coefficient significant at 5%; ** coefficient significant at 1%.

Table 5 - Regression Results: Income Per Capita.

* coefficient significant at 5%; ** coefficient significant at 1%.



NEW MEDIT N. 2/2011

39

Car ownership is higher in villages located in the Golan and
Eastern or Western Galilee, while housing density is better
in villages located in Yizre’el Valley and Lower Galilee or
in the East Valleys and Arava, compared to those located in
the center. Distance to Tel Aviv has a positive effect on in-
come per capita14. Year of establishment has negative ef-
fects on housing density and on car ownership, meaning
that villages that were established earlier are doing better in
terms of these two indicators of well-being. The coeffi-
cients of the 1995 dummy imply a statistically significant
deterioration of income per capita and improvement in hou-
sing density between 1983 and 1995, holding everything
else constant. The coefficients of the settlement movement
dummies are not shown in the table, because few of them
turned out statistically significant.

5. Discussion
Our conclusions regarding the effect of the importance of

agriculture on economic well-being in rural Israel are the-
refore mixed. To the extent that income per capita is a sati-
sfactory measure of rural well-being, households in Mos-
hav villages with higher dependence on agriculture are
worse off. They are not worse off, though, in terms of hou-
sing density, and the results with regard to automobile ow-
nership are inconclusive.
There is a possible interpretation of these results. While

income is determined to a large extent by market forces and
pre-determined personal qualifications, housing density
and automobile ownership are household decisions. In par-
ticular, they are determined by household income. Hence,
the equations we estimated are in fact reduced-form equa-
tions. One could say that housing density and automobile
ownership are not affected directly by the importance of
agriculture despite the fact that income per capita is adver-
sely affected by the importance of agriculture. This implies
that holding income per capita constant, the importance of
agriculture may have a positive effect on the other measu-
res of economic well-being. 

14 The geographical aspect is perhaps worth emphasizing in fu-
ture research, by analyzing the effects of local labor markets. In ad-
dition to the regional dummies and the distance to Tel Aviv, it
should be possible to construct measures of the economic activity
in the immediate surroundings of the villages, and use these as ad-
ditional explanatory variables.

Table 6 - Regression Results: Housing Density.

* coefficient significant at 5%; ** coefficient significant at 1%.
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The conclusion is, then, that while income per capita is
lower in villages that rely more heavily on agricultural pro-
duction, households in these villages are compensated by
enjoying a better housing density and more automobiles. In
the case of housing, this may be due to the lower taxes le-
vied on farm households who build or enlarge their resi-
dence. In the case of automobiles, this may be due to the
use of automobiles in farm production, meaning that their
purchase and maintenance are also tax deductible. Hence,
the tax policy serves an important purpose of compensating
farm households for the utility loss brought about by the
decline of agriculture as a decent source of income. Ove-
rall, we conclude that per-capita income is not a perfect
measure of well-being in rural areas for comparison with
urban areas.
These results have important implications for agricultural

policy in particular and rural policy in general. Provided
that we are not going to experience a surge in farm incomes
over the long run, then if governments want to keep farmers
in business, for the benefit of the entire population, they ha-
ve to reward them for the public goods they provide indi-
rectly. Still, under the reasonable assumption that farm
numbers will continue to decline, policies should be direc-

ted at creating alternative employment opportunities in ru-
ral areas that will smooth the occupational migration out of
farming and prevent rural poverty.
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