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Abstract

This research explores the dependence of rural incomes on nearby urban centers. This
dependence is mostly implied by rural-to-urban and/or urban-to-rural selective migration.
Migration flows can be affected by differential wages, housing costs and other amentities,
and by commuting costs and costs of migration. An income-generating equation, which
includes characteristics of nearby urban communities among the explanatory variables, is
estimated for rural households in Israeli moshav villages using 2006 survey data. The
results show that the population of nearby urban communities is significantly and
positively associated with rural household per-capita income. The same is true for mean
income in these communities. In addition, distance from urban communities affects rural
income negatively, suggesting that commuting costs are important determinants of the
direction of the net migration of high-income households.
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the American Agricultural Economics Association. Helpful comments by the participants are
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Introduction

Rural-urban income disparity is a well-known economic phenomenon. Changes in
this disparity stem from shifts in the supply and demand for different types of labor that
may be accompanied by rural-urban and/or urban-rural migration flows. Historically,
rural households derived most of their income from agriculture. However, the gradual
decline of farm incomes has led to a reduction in the reliance on farming in rural areas.
While some households that quit farming have migrated to urban communities, others
have remained in the rural area and derive an increasing fraction of their income from
non-farm sources. This process is evident throughout the developed and developing
world (Bryden and Bollman 2000; Gardner 2005). In addition, rural communities in
developed economies that are rich in residential amenities attract urban households
seeking quality of life (Rothwell et al. 2002; Mitchell 2004). The direction of pressures
on rural incomes resulting from these migration flows depends on whether the earning
abilities of incoming migrants are higher or lower than the earning abilities of the original
rural population. This is an empirical question that has a bearing on both rural population
issues (Renkow and Hoover 2000) and rural-urban inequality (Henderson and Wang
2005).

Topel (1986) discussed the impact of labor migration on local wages in a general
equilibrium context. Bar-El (2006) suggested that the direction of labor migration could
be determined by differential wages, differential housing prices, or both. So, Orazem and
Otto (2001) showed that joint residential and work choices are made according to wages,
housing prices and commuting costs. Gould (2007) showed that white-collar workers
earn more in cities than in rural areas, but could earn more than their rural counterparts
even after migrating to rural areas. Renkow (2003) used a spatial county-level
econometric model and found that most employment growth during the 1980s in North
Carolina counties was accommodated by changes in commuting flows, and that labor
force growth in rural counties is sensitive to employment growth in nearby urban
counties. EI-Osta, Mishra and Morehart (2007) found that the economic well-being of
farm households is higher in metro counties than in rural counties.

There is ample evidence, then, that rural households are affected by nearby urban
areas (Partridge et al. 2007). On the one hand, one can expect a positive association
between rural and (nearby) urban incomes, because higher urban incomes can be enjoyed
by rural residents who commute to town for work, and because of the flow of high-
income urban families into nearby rural communities (suburbanization). Chen and
Rosenthal (2008) have shown that households prefer to reside in non-metropolitan areas,
all else being equal. On the other hand, one can think of situations in which the
association is reversed. For example, higher urban incomes may attract the more capable
rural residents and induce them to migrate (brain drain), thereby reducing rural incomes.
Hence, whether higher (nearby) urban incomes are associated with higher or lower rural
incomes is an empirical question that may depend to a large extent on distance. For
example, the importance of the brain drain phenomenon increases with commuting
distance between the rural community and the urban center, because rural residents who
find a job in the city will find it less attractive to commute daily as the distance increases.
These residents will then choose between giving up the more attractive urban job and
migrating to the city. Either way, average rural incomes will decrease. Partridge and
Rickman (2008) found that income in remote rural areas is more sensitive to local labor



market conditions than in non-remote rural areas. This is because non-remote rural labor
markets are interlinked with nearby urban labor markets.

Another factor that may affect rural incomes is the size of the nearby urban
center. Portnov (2004) found correspondence between the growth of small towns in Israel
and their neighboring urban centers. A larger urban center generally constitutes a larger
labor market with enhanced opportunities for rural residents (Jonasson and Helfand
2010). In addition, a larger urban center may increase the demand for rural goods and
services, thereby enhancing the income of the rural population (Partridge et al. 2007). In
both cases, distance plays the same role as discussed above, namely, rural incomes are
likely to respond positively to increased urban population when the commuting and
transportation distance is relatively small. The effect is likely to deteriorate with distance,
and even be reversed beyond a certain distance. Khan, Orazem and Otto (2001) found
that a local labor market is defined by a commuting distance of about one hour.

Here we examine this question in the context of Israeli rural communities. Israel
presents a good case study because (a) the changes in agricultural technologies, market
conditions and agricultural and rural policy have been relatively rapid (Ahituv and Kimhi
2006); (b) recent institutional changes have allowed a massive expansion of non-farm
households in rural communities in the last decade, and (c) it is a relatively small country
so that most rural communities are within a short commute from an urban center, and
costs of migration are relatively low. In this study, we analyze household income data for
a sample of rural communities in Israel, surveyed in early 2006, and examine the
association of rural income with mean income and population of nearby urban
communities, the latter data derived from income and social surveys conducted by the
Central Bureau of Statistics (CBS).

The next section provides relevant economic and geographic background on the
rural hemisphere in Israel. After that, we describe the empirical strategy and the data
sources. The following section reports the empirical results. The paper ends with
conclusions and avenues for future research.

The rural hemisphere in Israel

Agriculture was one of the most important foundations for the establishment of
the state of Israel. Since the end of the 19™ century, Jewish settlers in Israel have seen
agriculture as a channel through which the link between the Jewish people and their
ancient homeland can be reestablished. Cooperation has been key to the success of
settlement and agricultural production. The two dominating types of cooperative
settlements were the kibbutz and the moshav (Kislev 1992). The kibbutz was a commune
in which individual members produce according to their abilities and consume according
to their needs (Lecker and Shachmurove 1999; Ingram and Simons 2002). The moshav
was a cooperative village made up of individual family farms, in which certain activities,
such as purchasing, marketing, and financing, were handled jointly in order to exploit
economies of scale (Haruvi and Kislev 1984; Schwartz 1999; Sofer 2001). A third type of
cooperative settlement, moshav shitufi, was a compromise between the kibbutz and
moshav: production was handled collectively while consumption was handled
individually. Ideologically, all three types of cooperative settlements explicitly
highlighted farming as a way of life and not only as a way of making a living. Non-



cooperative rural communities existed as well, but were much less important in terms of
population until the 1990s.

Economically, agriculture constituted a major fraction of the national income (and
of exports in particular) for many years. Socially, the agricultural sector was a major
source of a generation of political, cultural and military leaders. After Israel declared its
independence and masses of immigrants started pouring in, food security became one of
the government's top priorities. Many agricultural communities (especially moshav
villages) were established in the early 1950s, mostly in remote areas, and populated by
immigrants. The new settlers were provided with infrastructure and professional guidance
to allow them to make a living off agriculture. Agricultural research was also promoted
and financed by the government, and the resulting technological progress was
remarkable.

In the 1970s, terms of trade in agriculture were already worsening, but the
prosperity of agriculture continued thanks to the opening of export markets for fruits,
vegetables and flowers. This led to increased capital investments that were subsidized by
the government. However, the inevitable decline of farming, experienced by virtually all
countries during the development process, was just around the corner. The reliance on
exports made farmers more vulnerable to world price fluctuations and macroeconomic
conditions. The unstable economic environment brought about by high inflation in the
late 1970s and early 1980s made farm income even more uncertain. The massive debt
due to capital investments could not be serviced adequately (Kislev 1993). The
development of non-agricultural manufacturing and service industries provided an
alternative source of income, especially for the high-ability farmers. Out-migration from
agriculture accelerated through two complementary channels. The first channel was by
farmers selling their farms to urban families seeking rural-style residence (Kimhi and
Bollman 1999). The second was by continuing farmers who supplemented their income
by engaging in non-agricultural activities (Kimhi 2000; Sofer 2001). These included on-
farm small businesses as well as off-farm businesses and non-farm jobs, located in part in
the surrounding rural area and in part in nearby urban centers.'

The farm debt crisis that followed the 1985 economy-wide stabilization plan was
a major accelerator for this process. Many farms became practically delinquent due to the
high real interest rates and could no longer fulfill their role as a source of living. Many
cooperatives collapsed, leaving their members without the safety net and support system
that had served them for decades (Kislev, Lerman and Zusman 1991; Schwartz 1999).
Farmers were increasingly shifting to alternative income-generating activities, and while
some of the more productive farms were able to acquire more farm resources and expand
production, increasing fractions of land and other farm inputs were left unused.”

" 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. In addition,
“development towns” were established in rural areas during the immigration wave of the 1950s,
in order to provide hired labor to the farm communities. By the 1980s, some of these towns (but
not all) were prosperous enough to provide jobs for exiting farmers.

* Legally farmers were not allowed to trade land and water quotas. This regulation was more or
less self-enforced by the cooperatives, but after their collapse, and given the financial hardships
of the farmers, it became common to lease land and water, mostly on a short-term basis.



In the early 1990s, two significant structural changes took place. As a result of the
Palestinian uprising, farmers found it more and more difficult to rely on Palestinian hired
laborers. As a consequence, the government allowed farmers to bring in foreign workers
(from Thailand) in increasing numbers year after year. This allowed farmers to rely more
heavily on hired labor and increase the scale of their production. At about the same time,
a mass immigration wave from the former Soviet Union created a housing shortage in
Israel. As a result, the government allowed farm communities to convert part of their
agricultural land to non-agricultural uses, including both industrial parks and residential
neighborhoods. This was also viewed as a way of helping farm families overcome the
debt crisis. This policy provided farmers with more opportunities to develop non-
agricultural businesses and in addition, allowed the communities to expand with the
addition of many non-farm families which, in some cases, outnumbered the farm
families. Both outcomes contributed to the accelerated decline in importance of
agriculture as a source of income in rural communities.” Today, in most rural
communities only a handful of families are living off agriculture. The population has
become more heterogeneous, and inequalities within as well as between farm
communities and regions have expanded (Sofer and Applebaum 2006; Kimhi 2009).

The official definitions of urban and rural in Israel target individual communities
rather than regions. In particular, urban municipalities are those with more than 2,000
residents, while rural municipalities are those with less than 2,000 residents. Rural
municipalities are organized in regional councils. The regional council is the official
municipal authority in the rural hemisphere, although regional councils tend to delegate
some of their services to the individual communities. If one wants to look at the rural
population it is, by definition, all those outside of urban localities. This means that, in
practice, there are clusters of urban localities than can be defined as urban regions,
several rural localities that are surrounded by urban regions, and many isolated urban
localities that are surrounded by rural areas. In addition, there are several remote rural
areas that are not within commuting distance from an urban center. In this sense, the
classification of rural and urban areas does not have a clear geographical dimension. This
exacerbates the already problematic binary classification of geographic areas into urban
and rural (Waldorf 2006). Over time, some rural communities will cross the 2,000
inhabitant threshold and become urban. It is therefore not easy to define local labor
markets in Israel using the definitions of rural and urban. Since the available data are very
different for urban and rural communities, this poses a significant challenge for
researchers.

Theory and comparative statics

A spatial equilibrium model of urban and suburban communities has been
recently proposed by Wu (2010). In this model, the population, which is composed of
high- and low-income households, chooses a community to reside in. This choice is
affected by commuting distance, property values, property taxes and environmental
amenities. The comparative static results show that a proportional increase in income of

? 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 are seeking a rural residence and do not have any interest in farming.



the two types of households can have a positive or negative effect on the number of high-
income households in the suburb, and hence the effect on mean suburban income is
ambiguous.

In the case of a rural-urban equilibrium, the comparative static results can be
vastly simplified. This is because in Wu's (2010) model, all suburban residents work in
the metropolitan center, while local employment opportunities exist in rural communities.
In particular, in the case of the Israeli moshav communities, residents working outside of
the moshav was originally the exception rather than the rule (Kimhi 1998). We argue that
if the costs of occupational migration are lower than the costs of residential migration, the
equilibrium condition will be based on the decision of rural households who work in the
village to work in the city and vice versa, rather than the decision of rural households
who work in the city to migrate to the city. In this case, rural land values, property taxes
and environmental amenities do not affect the equilibrium level of rural income.

Specifically, we use a simplified version of Wu's (2010) utility function, and
assume that utility is a function of consumption (z), housing (q) and rural amenities (a):
U(z,9,a). Amenities are assumed to be positively associated with distance to the
metropolitan center (x): @'(x) > 0. Income is spent on consumption, commuting and
housing, hence the budget constraint is: Y = z + dx + p(x)qg, where d is the cost of
commuting per unit distance, and p(x) is the price of housing, which is assumed to be
negatively associated with distance: p'(X) < 0. For the marginal household that is
indifferent between working in the village and working in the city, the following
equilibrium condition holds:

(1) U(Y-p(x)a‘,a",a(x)) = U(Y*-p(x)q™-dx,q",a(x)),

where Y' and Y© are income in the village and income in the city, respectively. Also, g is
the quantity of housing chosen by a person who works in the village, while q° is the
quantity of housing chosen by a person who works in the city. One possible equilibrium
is one in which q' = ¢°, in which case (1) is satisfied if and only if

2)  Y=Y-dx

Comparative static results for this equilibrium are easy to obtain. Assuming that
the city is much larger than the village, employment decisions of village residents do not
affect income in the city. Consider an exogenous increase in Y°. By (2), Y' must increase
as well. Similarly, an increase in commuting costs (d) will reduce village income, and
village income will be lower in more remote villages.

In principle, (1) can be satisfied even if g # °, in which case (2) does not hold.
Still, if Y© increases, the right-hand side of (1) must increase, and therefore the left-hand
side of (1) will also increase. Suppose that this latter increase is achieved by a higher
level of g'. Assuming that z and ¢ are complements in consumption, it can easily be
shown, using the first-order conditions for the maximization of the left-hand side of (1),
that Y’ must increase as well. If z and q are substitutes in consumption, Y' can increase or
decrease, depending on the magnitude of substitutability.

The possibility that a higher utility of working in the village will be achieved with
a lower level of g’ cannot be ruled out. In this case, the comparative static results are



clearly ambiguous. However, this whole scenario becomes redundant if one assumes
transaction costs associated with changes in housing. Small changes in urban income will
not affect village housing if the transaction costs are large enough. In this case, the only
relevant comparative static result is the one associated with (2). We conclude that under
fairly reasonable assumptions, small increases in urban income will lead to increases in
rural income.

Empirical strategy and data

This paper uses rural household survey data to estimate income-generating
equations with an emphasis on spatial dimensions. Besides ordinary explanatory
variables such as household demographic indicators and farm characteristics, the
equations include community characteristics and location indicators. In addition, the
equations include proximity to urban localities, the population of these urban localities
and their mean income.

The main data source is a household survey that was conducted by telephone in
moshav villages during March and April of 2006. Households were sampled from a
database of residential telephone numbers. In the first stage, 101 moshav villages out of
more than 400 were sampled randomly. In the second stage, up to eight telephone
numbers were sampled randomly in each moshav. About 40% of the respondents agreed
to be interviewed. Those who refused were replaced by other households from the same
moshav. We specifically asked to interview the head of household or other household
member who is in charge of economic decisions. Where these individuals were not
available, further attempts were made to contact them at later times. The final sample
included 842 respondents.

The respondents provided information about their and their household’s
demographic characteristics, their status within the moshav (farm owner or resident),
their farm characteristics (when relevant), the household’s main source of income and the
importance of agriculture as a source of income. Respondents were also asked about their
gross income from different sources: farm income, non-farm business income, non-farm
labor income, property income, and allowances. While we expected to have difficulties
with the income questions, we were able to obtain income data from most of the
households. It should be noted that this was the first attempt to collect rural household
income data since perhaps the 1995 population census.

Additional data were collected from various sources. Moshav information,
including exact location (coordinates), year of establishment, and population was
obtained from official publications of the CBS. Income per capita, location and
population of urban localities were also obtained from CBS official data sets. Municipal
expenditures of the regional councils were obtained from the Ministry of the Interior.

Preliminary analysis showed that rural income per capita (NIS 3,624 per month
on average) 1s not very different from the urban income per capita (NIS 3,919 per month
on average for the country as a whole). However, income inequality among rural
households is higher than among urban households (Kimhi 2009). Figure 1 shows that
farm-operating households have higher incomes than households residing on inactive
farms, while the income of non-farm rural households lies between these two extremes.
These income disparities have a considerable geographic dimension, with higher
disparities in relatively remote regions. Figure 2 shows that slightly over half of



household income on active farms is derived from farming. Other households derive most
of their income from non-farm labor. Inactive farm owners are older on average, and this
explains why they derive a larger fraction of their income from property and allowances
("other" income). This also explains why their total income is in general the lowest. A
subsequent regression analysis examined whether the income differences between types
of households remain after controlling for demographics and other household and
community attributes.

The household-level explanatory variables included personal characteristics of the
respondent (age and education), the demographic structure of the household (female-
headed, household size and dependency ratio), and attributes of the farm. These included
whether the household owns a farm, fraction of income from farming, and landholdings.
As shown in Figure 1, it is not clear whether owning a farm is favorable or unfavorable
for household income. A farm is a source of income on the one hand, but on the other,
many low-income retirees still own farms. This should be dealt with by controlling for
the fraction of income from farming. Although Kimhi (2005) found that a higher fraction
of farm income is associated with lower per-capita income, using earlier data, Figure 1
indicates that this is not necessarily true in our sample. The size of landholdings is
expected to affect per-capita income positively, because farmland may be rented out even
when it is not operated by the owners. Community-level explanatory variables were also
used. One such variable was village population (for the year 2002), which has also been
found to be a relevant variable elsewhere (Smailes, Argent and Griffin 2002), possibly
due to agglomeration effects in both income-generating activities and residential
amenities. Another community attribute was year of the village's establishment. We used
a dummy variable for villages that were established between 1949 and 1959 (the years of
mass immigration) and another dummy variable for villages that were established after
1959. We also included a dummy variable for villages belonging to the religious
movement Hapo'el Hamizrahi. Both year of establishment and institutional affiliation
have been shown to be proxies for the institutional structure of the moshav cooperative
(Kimhi 1998), which is likely to affect income.

The principal explanatory variables were the population and average household
income of urban localities over 20,000 inhabitants. There are 49 such localities in Israel.
Since we wanted to include a single variable of urban population and a single variable of
urban income, we weighted these variables by geographical distance and aggregated
across all urban localities. This means that the effect of urban income on rural income is
proportional to the inverse of the distance between the two localities. While this
proportionality is arbitrary, we experimented with different proportionality rules and did
not get qualitatively different results. Jonasson and Helfand (2010) used the same
strategy in their Brazilian study.

Finally, we included the per-capita municipal expenditures of the regional council
as a proxy for residential amenities in the rural area. The sample means of all explanatory
variables are presented in Table 1.

Results

The estimation results are presented in Table 2. The dependent variable is the log
of per-capita monthly gross household income from all sources. We present different
specifications with different combinations of urban income and population variables. The



first specification includes both income and population of all urban localities over 20,000
inhabitants, each weighted by distance. While the coefficient of urban population is
positive and statistically significant, the coefficient of urban income is negative and
insignificant. We suspect that this is due to multicollinearity. Because each of these
variables (population and income) is weighted by the same distance variable, the
correlation between the two weighted variables is close to 98%. In the next two
specifications, we exclude each of these explanatory variables at a time. Specification (2)
excludes income, and this yields a much smaller but equally significant coefficient of
population. Specification (3) excludes population, and in this case, the coefficient of
income is positive and just barely misses statistical significance at the 5% significance
level. In the next three specifications, we reconstruct the urban income and population
variables but include only cities over 100,000 inhabitants. The logic behind this is the
possibility that a town with a population of 20,000 is perhaps not relevant for the rural
population as an employment center, and only adds noise to the data. In this case,
specification (4) shows that the coefficients of urban income and population reverse signs
compared to specification (1), and neither of them is statistically significant.
Specifications (5) and (6), on the other hand, show that each of the urban income and
population variables affect rural income positively, supporting our hypothesis that urban
centers have a positive effect on rural well-being.

Thus far, distance from urban centers has not been treated explicitly: it only
served as a deflator of urban income and population. However, distance from town can
have an independent effect on rural incomes. In Table 3, we present regression results in
which distance from town serves as an explanatory variable. We present three alternative
specifications. The first specification uses distance to the nearest town of at least 20,000
residents. The coefficient of this variable is positive and insignificant. The second
specification uses distance to the nearest large urban center of at least 100,000 residents.
Here, the coefficient of distance is negative, as expected, and statistically significant. We
then estimated a third specification in which the distance from Tel-Aviv, the largest urban
center and the business capital of Israel, affects rural incomes. We found that distance to
Tel-Aviv has a significant negative effect on rural incomes. The coefficient is smaller in
magnitude than in the previous specification. We also tried to allow a non-linear effect of
distance on rural incomes, to test the hypothesis that the urban effect diminishes with
distance due to commuting costs (Khan, Orazem and Otto 2001, So, Orazem and Otto
2001, Partridge et al. 2007). However, the non-linear effect did not come out statistically
significant.

The coefficient estimates of the other explanatory variables are mostly robust to
the different specifications presented in Tables 2 and 3. Female-headed households have
lower per-capita income, consistent with many other studies. Age does not seem to affect
rural income significantly. Rural per-capita income responds positively to education, but
negatively to family size. Surprisingly, the age composition of household members,
represented by the dependency ratio, does not affect income significantly. Income
increases with the village population, indicating positive agglomeration externalities,
which could reflect both earning opportunities and/or residential amenities. Village age, a
proxy for institutional factors, has a significant effect on income. In particular, income is
significantly lower in villages established between 1949 and 1959, the years of mass
immigration. Income is also lower in villages associated with the Hapo'el Hamizrahi



settlement movement, which serves as another institutional proxy. A set of farm-related
explanatory variables, including a dummy for being a farm owner, the income share of
farming, and landholdings, does not affect rural income significantly, although the
positive coefficient of landholdings is significant in one of the specifications. The level of
municipal expenditures has a positive effect on rural incomes, as expected, but the
coefficient was not statistically significant in most of the specifications. We also tried to
include additional explanatory variables such as ethnic origin and regional dummies, but
these did not have statistically significant effects on rural per-capita income, and their
exclusion did not affect the other coefficients.

Conclusions

In recent years, evidence has emerged for a spatial dependence between rural and
urban communities, and in particular, a dependence of rural incomes on nearby urban
areas. This dependence is mostly implied by rural-to-urban or urban-to-rural selective
migration (or both). Migration flows can be affected by differential wages, housing costs
and other amenities, and by commuting costs and costs of migration. This paper explored
the spatial rural-urban dependence in Israel, by estimating a rural income-generating
equation that includes characteristics of nearby urban communities among the
explanatory variables. We found that both the population of nearby urban communities
and the mean income in these communities had positive effects on rural household per-
capita income, while distance from urban communities had a negative effect. The effects
of population and income suggest that earning opportunities in urban centers as well as
residential amenities affect rural-urban residential and occupational migration flows in
both directions. The negative effect of distance suggests that commuting costs are
important determinants of the direction of the net migration of high-income households.

Our empirical analysis was limited by the somewhat artificial distinction between
rural and urban communities in Israel: whereas communities with fewer than 2,000
residents are considered rural, larger communities are considered urban even if they are
remote from major urban centers. One way to deal with this issue in future research is to
examine alternative definitions of urban and rural areas based on the notion of local labor
markets.
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Table 1. Variable definitions and sample means

Sample
Variable mean  Unit
Income In (per-capita monthly gross 7.80 NIS
household income)
Urban income Monthly household income 1.67 NIS/km
divided by distance, averaged
over urban localities
Urban population (in Urban population divided by 0.939 1,000/km
thousands) distance, averaged over urban
localities
Distance to town Distance to nearest town of over 10.76 km
20,000 residents
Distance to large town Distance to nearest large town of 25.51 km
over 100,000 residents
Distance to Tel-Aviv Distance to Tel-Aviv 61.83 km
Female 0.58 dummy
Age 49.77 years
High school 0.41 dummy
Higher education 0.19 dummy
Academic degree 0.29 dummy
Family size 3.59 count
Dependency ratio Number of household members 0.59 ratio
0-18 and 65+ divided by number
of household members 19-64
Village population (in 0.48 1,000
thousands)
Village established '49-'59 0.63 dummy
Village established '60+ 0.19 dummy
Hapo'el Hamizrahi Moshav belongs to the religious 0.13 dummy
settlement movement of Hapo'el
Hamizrahi
Farm owner Household owns a farm unit 0.63 dummy
Income share of farming 0.15 fraction
Landholdings (in 0.03 1,000 dunam
thousands) (0.23 acres)
Municipal expenditures Per-capita annual municipal 6.36 1,000 NIS

expenditures of regional council,
averaged over 1995-1999
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Table 2. Estimation results of rural per-capita income as a function of urban attributes®

All urban localities

Large urban localities

Variable (1) Q) (3) 4) (5) (6)
Intercept 7.645 7.618 7.683 7.736 7.685 7.697
(243)" (24007 (24.0)7 (24.007 (246)7 (249"
Urban income -0.138 0.091 0.710 0.289
(-1.57) (1.97)  (1.72) (3.00)"
Urban population 0.053 0.025 -0.062 0.040
2727 @I1n"” (-1.05) (291"
Female 0.161  -0.155  -0.153  -0.156  -0.159  -0.158
(-273)" (2.63)7 (22.61)7 (2.67)" (-2.68)" (-2.67)"
Age 0.002  -0.002  -0.002  -0.002  -0.002  -0.002
(-0.71)  (-0.71)  (-0.73)  (-0.76)  (-0.70)  (-0.72)
High school 0.247  0.248  0.252 0.247 0247  0.246
(1.98)°  (1.99)° (2.0 (1.98)° (1.97)  (1.97)
Higher education 0.505 0.505 0.513 0.496 0.501 0.498
(357" (3.58)7  (3.63)7  (3.46)" (3.52)7 (349"
Academic degree 0.692 0.697 0.708 0.690 0.692 0.690
497" (4997  (5.03)7 (4.88)" (4.92)7 (4.89)"
Family size 0.109  -0.108  -0.109  -0.107  -0.108  -0.108
(-5.89)" (-5.85)" (-5.81)7 (-5.72)" (-5.75)7 (-5.74)"
Dependency ratio -0.013 -0.008 -0.001 -0.018 -0.011 -0.015
(-0.15)  (-0.09)  (-0.01)  (-0.21)  (-0.13)  (-0.16)
Village population 0.397 0.448 0.507 0.423 0.438 0.428
(2.33)° (257" (2897 (242 (254" (247
Village established '49-'59  -0.285  -0.256  -0242  -0.265 -0277  -0.273
(-297)" (-2.80)"  (-2.50)"  (-2.89)" (-3.04) (-2.98)"
Village established '60+ 0.199  -0.180  -0.188  -0.192  -0.200  -0.195
(-134)  (-1.22)  (-1.25)  (-1.29)  (-1.35)  (-1.32)
Hapo'el Hamizrahi 0.166  -0.163  -0.159  -0.181  -0.169  -0.174
(-1.64)  (-1.58)  (-1.48)  (-1.76)  (-1.66)  (-1.71)
Farm owner 0.012  -0.008  -0.008  -0.006  -0.011  -0.009
(-0.20)  (-0.14)  (-0.14)  (-0.10)  (-0.19)  (-0.15)
Income share of farming -0.030 -0.043 -0.057 -0.052 -0.037 -0.042
(-0.22)  (-0.32) (-0.42)  (-0.39)  (-0.28)  (-0.31)
Landholdings 0.099  0.096  0.084 0.090  0.095 0.094
(1.54)  (1.50)  (1.35)  (1.39)  (1.45)  (1.43)
Municipal expenditures 0.027 0.028 0.025 0.025 0.025 0.025
(2.08)°  (2.15)°  (1.84)  (1.92)  (1.94)  (1.97)
R-squared 0206 0204  0.199 0206 0204  0.205
Observations 794 794 794 794 794 794

a. t-statistics in parentheses are based on standard errors that are clustered by village.

* coefficient significant at 5%. ** coefficient significant at 1%.
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Table 3. Estimation results of rural per-capita income as a function of distance to town"

Distance to Distance to Distance to

Variable town large town TLV
Intercept 7.892 8.136 8.096
(25.07)" (24.98)" (26.03)"
Distance 0.003 -0.008 -0.003
(1.43) (-2.67)" (-2.53)"
Female -0.159 -0.162 -0.161
(-2.69)" (277" (-2.73)"
Age -0.002 -0.003 -0.002
(-0.78) (-0.96) (-0.81)
High school 0.265 0.255 0.259
(2.09)" (2.05)" (2.09)"
Higher education 0.538 0.525 0.526
(3.74)" (3.67)" (3.69)"
Academic degree 0.734 0.695 0.702
(5.08)" (4.94)" (5.05)"
Family size -0.112 -0.110 -0.109
(-5.72)" (-5.70)" (-5.75)"
Dependency ratio 0.009 -0.009 -0.005
(0.10) (-0.10) (-0.06)
Village population 0.546 0.450 0.453
(3.18)" (2.66)" (2.68)"
Village established '49-'59 -0.268 -0.301 -0.291
(-2.69)" (-3.51)" (-3.41)"
Village established '60+ -0.249 -0.135 -0.182
(-1.63) (-0.92) (-1.25)
Hapo'el Hamizrahi -0.149 -0.148 -0.166
(-1.30) (-1.30) (-1.54)
Farm owner -0.021 -0.006 -0.012
(-0.36) (-0.09) (-0.20)
Income share of farming -0.056 -0.046 -0.030
(-0.40) (-0.34) (-0.23)
Landholdings 0.063 0.123 0.113
(1.02) (2.08)" (1.86)
Municipal expenditures 0.013 0.022 0.025
(0.92) (1.69) (1.94)
R-squared 0.192 0.205 0.203
Observations 794 794 794

a. t-statistics in parentheses are based on standard errors that are clustered by village.
* coefficient significant at 5%. ** coefficient significant at 1%.
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Zvi Lerman - Institutions and Technologies for Subsistence Agriculture:
How to Increase Commercialization.

Yoav Kislev & Evgeniya Vaksin - The Water Economy of Israel--An
lllustrated Review. (Hebrew).

Csaba Csaki & Zvi Lerman - Land and Farm Structure in Poland.
Yoav Kislev - The Water Economy of Israel.

Or Goldfarb and Yoav Kislev - Water Management in Israel: Rules vs.
Discretion.

Or Goldfarb and Yoav Kislev - A Sustainable Salt Regime in the Coastal
Aquifer (Hebrew).

Aliza Fleischer and Yacov Tsur - Measuring the Recreational Value of
Open Spaces.

Yair Mundlak, Donald F. Larson and Rita Butzer - Determinants of
Agricultural Growth in Thailand, Indonesia and The Philippines.

Yacov Tsur and Amos Zemel - Growth, Scarcity and R&D.

Ayal Kimhi - Socio-Economic Determinants of Health and Physical
Fitness in Southern Ethiopia.

Yoav Kislev - Urban Water in Israel.

Yoav Kislev - A Lecture: Prices of Water in the Time of Desalination.
(Hebrew).
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Yacov Tsur and Amos Zemel - On Knowledge-Based Economic Growth.

Yacov Tsur and Amos Zemel - Endangered aquifers: Groundwater
management under threats of catastrophic events.

Uri Shani, Yacov Tsur and Amos Zemel - Optimal Dynamic Irrigation
Schemes.

Yoav Kislev - The Reform in the Prices of Water for Agriculture (Hebrew).

Yair Mundlak - Economic growth: Lessons from two centuries of American
Agriculture.

Yoav Kislev - Sub-Optimal Allocation of Fresh Water. (Hebrew).

Dirk J. Bezemer & Zvi Lerman - Rural Livelihoods in Armenia.

Catherine Benjamin and Ayal Kimhi - Farm Work, Off-Farm Work, and
Hired Farm Labor: Estimating a Discrete-Choice Model of French Farm

Couples' Labor Decisions.

Eli Feinerman, Israel Finkelshtain and lddo Kan - On a Political Solution to
the Nimby Conflict.

Arthur Fishman and Avi Simhon - Can Income Equality Increase
Competitiveness?

Zvika Neeman, Daniele Paserman and Avi Simhon - Corruption and
Openness.

Eric D. Gould, Omer Moav and Avi Simhon - The Mystery of Monogamy.

Ayal Kimhi - Plot Size and Maize Productivity in Zambia: The
Inverse Relationship Re-examined.

Zvi Lerman and Ivan Stanchin - New Contract Arrangements in Turkmen
Agriculture: Impacts on Productivity and Rural Incomes.

Yoav Kislev and Evgeniya Vaksin - Statistical Atlas of Agriculture in
Israel - 2003-Update (Hebrew).

Sanjaya DeSilva, Robert E. Evenson, Ayal Kimhi - Labor Supervision and
Transaction Costs: Evidence from Bicol Rice Farms.

Ayal Kimhi - Economic Well-Being in Rural Communities in Israel.
Ayal Kimhi - The Role of Agriculture in Rural Well-Being in Israel.

Ayal Kimhi - Gender Differences in Health and Nutrition in Southern
Ethiopia.

Aliza Fleischer and Yacov Tsur - The Amenity Value of Agricultural
Landscape and Rural-Urban Land Allocation.
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Yacov Tsur and Amos Zemel — Resource Exploitation, Biodiversity and
Ecological Events.

Yacov Tsur and Amos Zemel — Knowledge Spillover, Learning Incentives
And Economic Growth.

Ayal Kimhi — Growth, Inequality and Labor Markets in LDCs: A Survey.

Ayal Kimhi — Gender and Intrahousehold Food Allocation in Southern
Ethiopia

Yael Kachel, Yoav Kislev & Israel Finkelshtain — Equilibrium Contracts in
The Israeli Citrus Industry.

Zvi Lerman, Csaba Csaki & Gershon Feder — Evolving Farm Structures and
Land Use Patterns in Former Socialist Countries.

Margarita Grazhdaninova and Zvi Lerman — Allocative and Technical
Efficiency of Corporate Farms.

Ruerd Ruben and Zvi Lerman — Why Nicaraguan Peasants Stay in
Agricultural Production Cooperatives.

William M. Liefert, Zvi Lerman, Bruce Gardner and Eugenia Serova -
Agricultural Labor in Russia: Efficiency and Profitability.

Yacov Tsur and Amos Zemel — Resource Exploitation, Biodiversity Loss
and Ecological Events.

Zvi Lerman and Natalya Shagaida — Land Reform and Development of
Agricultural Land Markets in Russia.

Ziv Bar-Shira, Israel Finkelshtain and Avi Simhon — Regulating Irrigation via
Block-Rate Pricing: An Econometric Analysis.

Yacov Tsur and Amos Zemel — Welfare Measurement under Threats of
Environmental Catastrophes.

Avner Ahituv and Ayal Kimhi — The Joint Dynamics of Off-Farm
Employment and the Level of Farm Activity.

Aliza Fleischer and Marcelo Sternberg — The Economic Impact of Global
Climate Change on Mediterranean Rangeland Ecosystems: A Space-
for-Time Approach.

Yael Kachel and Israel Finkelshtain — Antitrust in the Agricultural Sector:
A Comparative Review of Legislation in Israel, the United States and
the European Union.

Zvi Lerman — Farm Fragmentation and Productivity Evidence from Georgia.

Zvi Lerman — The Impact of Land Reform on Rural Household Incomes in
Transcaucasia and Central Asia.
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Zvi Lerman and Dragos Cimpoies — Land Consolidation as a Factor for
Successful Development of Agriculture in Moldova.

Rimma Glukhikh, Zvi Lerman and Moshe Schwartz — Vulnerability and Risk
Management among Turkmen Leaseholders.

R.Glukhikh, M. Schwartz, and Z. Lerman — Turkmenistan’'s New Private
Farmers: The Effect of Human Capital on Performance.

Ayal Kimhi and Hila Rekah — The Simultaneous Evolution of Farm Size and
Specialization: Dynamic Panel Data Evidence from Israeli Farm
Communities.

Jonathan Lipow and Yakir Plessner - Death (Machines) and Taxes.

Yacov Tsur and Amos Zemel — Regulating Environmental Threats.

Yacov Tsur and Amos Zemel - Endogenous Recombinant Growth.

Yuval Dolev and Ayal Kimhi — Survival and Growth of Family Farms in
Israel: 1971-1995.

Saul Lach, Yaacov Ritov and Avi Simhon — Longevity across Generations.

Anat Tchetchik, Aliza Fleischer and Israel Finkelshtain — Differentiation &
Synergies in Rural Tourism: Evidence from Israel.

Israel Finkelshtain and Yael Kachel — The Organization of Agricultural
Exports: Lessons from Reforms in Israel.

Zvi Lerman, David Sedik, Nikolai Pugachev and Aleksandr Goncharuk —
Ukraine after 2000: A Fundamental Change in Land and Farm
Policy?

Zvi Lerman and William R. Sutton — Productivity and Efficiency of
Small and Large Farms in Moldova.

Bruce Gardner and Zvi Lerman — Agricultural Cooperative Enterprise in
the Transition from Socialist Collective Farming.

Zvi Lerman and Dragos Cimpoies - Duality of Farm Structure in
Transition Agriculture: The Case of Moldova.

Yael Kachel and Israel Finkelshtain — Economic Analysis of Cooperation
In Fish Marketing. (Hebrew)

Anat Tchetchik, Aliza Fleischer and Israel Finkelshtain — Rural Tourism:
Developmelnt, Public Intervention and Lessons from the
Israeli Experience.

Gregory Brock, Margarita Grazhdaninova, Zvi Lerman, and Vasilii Uzun -
Technical Efficiency in Russian Agriculture.
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Amir Heiman and Oded Lowengart - Ostrich or a Leopard — Communication
Response Strategies to Post-Exposure of Negative Information about Health
Hazards in Foods

Ayal Kimhi and Ofir D. Rubin — Assessing the Response of Farm Households
to Dairy Policy Reform in Israel.

Iddo Kan, Ayal Kimhi and Zvi Lerman — Farm Output, Non-Farm Income, and
Commercialization in Rural Georgia.

Aliza Fleishcer and Judith Rivlin — Quality, Quantity and Time Issues in
Demand for Vacations.

Joseph Gogodze, Iddo Kan and Ayal Kimhi — Land Reform and Rural Well
Being in the Republic of Georgia: 1996-2003.

Uri Shani, Yacov Tsur, Amos Zemel & David Zilberman — Irrigation Production
Functions with Water-Capital Substitution.

Masahiko Gemma and Yacov Tsur — The Stabilization Value of Groundwater
and Conjunctive Water Management under Uncertainty.

Ayal Kimhi — Does Land Reform in Transition Countries Increase Child
Labor? Evidence from the Republic of Georgia.

Larry Karp and Yacov Tsur — Climate Policy When the Distant Future Matters:
Catastrophic Events with Hyperbolic Discounting.

Gilad Axelrad and Eli Feinerman — Regional Planning of Wastewater Reuse
for Irrigation and River Rehabilitation.

Zvi Lerman — Land Reform, Farm Structure, and Agricultural Performance in
CIS Countries.

Ivan Stanchin and Zvi Lerman — Water in Turkmenistan.

Larry Karp and Yacov Tsur — Discounting and Climate Change Policy.
Xinshen Diao, Ariel Dinar, Terry Roe and Yacov Tsur — A General Equilibrium
Analysis of Conjunctive Ground and Surface Water Use with an Application
To Morocco.

Barry K. Goodwin, Ashok K. Mishra and Ayal Kimhi — Household Time
Allocation and Endogenous Farm Structure: Implications for the Design of

Agricultural Policies.

Iddo Kan, Arie Leizarowitz and Yacov Tsur - Dynamic-spatial management of
coastal aquifers.

Yacov Tsur and Amos Zemel — Climate change policy in a growing economy
under catastrophic risks.



14.07 Zvi Lerman and David J. Sedik — Productivity and Efficiency of Corporate and
Individual Farms in Ukraine.

15.07 Zvi Lerman and David J. Sedik — The Role of Land Markets in Improving
Rural Incomes.

16.07 Ayal Kimhi — Regression-Based Inequality Decomposition: A Critical Review
And Application to Farm-Household Income Data.

17.07 Ayal Kimhi and Hila Rekah — Are Changes in Farm Size and Labor Allocation
Structurally Related? Dynamic Panel Evidence from Israel.

18.07 Larry Karp and Yacov Tsur — Time Perspective, Discounting and Climate
Change Policy.

1.08 Yair Mundlak, Rita Butzer and Donald F. Larson — Heterogeneous
Technology and Panel Data: The Case of the Agricultural Production
Function.

2.08 ZviLerman — Tajikistan: An Overview of Land and Farm Structure Reforms.

3.08 Dmitry Zvyagintsev, Olga Shick, Eugenia Serova and Zvi Lerman —
Diversification of Rural Incomes and Non-Farm Rural Employment: Evidence
from Russia.

4.08 Dragos Cimpoies and Zvi Lerman — Land Policy and Farm Efficiency: The
Lessons of Moldova.

5.08 Ayal Kimhi — Has Debt Restructuring Facilitated Structural Transformation on
Israeli Family Farms?.

6.08 Yacov Tsur and Amos Zemel — Endogenous Discounting and Climate Policy.

7.08 Zvi Lerman — Agricultural Development in Uzbekistan: The Effect of Ongoing
Reforms.

8.08 Iddo Kan, Ofira Ayalon and Roy Federman — Economic Efficiency of Compost
Production: The Case of Israel.

9.08 Iddo Kan, David Haim, Mickey Rapoport-Rom and Mordechai Shechter —
Environmental Amenities and Optimal Agricultural Land Use: The Case of
Israel.

10.08 Goetz, Linde, von Cramon-Taubadel, Stephan and Kachel, Yael - Measuring
Price Transmission in the International Fresh Fruit and Vegetable Supply
Chain: The Case of Israeli Grapefruit Exports to the EU.

11.08 Yuval Dolev and Ayal Kimhi — Does Farm Size Really Converge? The Role
Of Unobserved Farm Efficiency.

12.08 Jonathan Kaminski — Changing Incentives to Sow Cotton for African Farmers:
Evidence from the Burkina Faso Reform.

13.08Jonathan Kaminski — Wealth, Living Standards and Perceptions in a Cotton
Economy: Evidence from the Cotton Reform in Burkina Faso.
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Arthur Fishman, Israel Finkelshtain, Avi Simhon & Nira Yacouel — The
Economics of Collective Brands.

Zvi Lerman - Farm Debt in Transition: The Problem and Possible Solutions.

Zvi Lerman and David Sedik — The Economic Effects of Land Reform in
Central Asia: The Case of Tajikistan.

Ayal Kimhi — Male Income, Female Income, and Household Income Inequality
in Israel: A Decomposition Analysis

Yacov Tsur — On the Theory and Practice of Water Regulation.

Yacov Tsur and Amos Zemel — Market Structure and the Penetration of
Alternative Energy Technologies.

Ayal Kimhi — Entrepreneurship and Income Inequality in Southern Ethiopia.

Ayal Kimhi — Revitalizing and Modernizing Smallholder Agriculture for Food
Security, Rural Development and Demobilization in a Post-War Country: The
Case of the Aldeia Nova Project in Angola.

Jonathan Kaminski, Derek Headey, and Tanguy Bernard — Institutional
Reform in the Burkinabe Cotton Sector and its Impacts on Incomes and Food
Security: 1996-2006.

Yuko Arayama, Jong Moo Kim, and Ayal Kimhi — Identifying Determinants of
Income Inequality in the Presence of Multiple Income Sources: The Case of
Korean Farm Households.

Arie Leizarowitz and Yacov Tsur — Resource Management with Stochastic

Recharge and Environmental Threats.

8.09 Ayal Kimhi - Demand for On-Farm Permanent Hired Labor in Family
Holdings: A Comment.

9.09 Ayal Kimhi — On the Interpretation (and Misinterpretation) of Inequality
Decompositions by Income Sources.

10.09 Ayal Kimhi — Land Reform and Farm-Household Income Inequality: The Case

of Georgia.

11.09 Zvi Lerman and David Sedik — Agrarian Reform in Kyrgyzstan: Achievements
and the Unfinished Agenda.

12.09 Zvi Lerman and David Sedik — Farm Debt in Transition Countries: Lessons for
Tajikistan.

13.09 Zvi Lerman and David Sedik — Sources of Agricultural Productivity Growth in
Central Asia: The Case of Tajikistan and Uzbekistan.

14.09 Zvi Lerman — Agricultural Recovery and Individual Land Tenure: Lessons

from Central Asia.
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Yacov Tsur and Amos Zemel — On the Dynamics of Competing Energy
Sources.

Jonathan Kaminski — Contracting with Smallholders under Joint Liability.

Sjak Smulders, Yacov Tsur and Amos Zemel — Uncertain Climate Policy and
the Green Paradox.

Ayal Kimhi — International Remittances, Domestic Remittances, and Income
Inequality in the Dominican Republic.

Amir Heiman and Chezy Ofir — The Effects of Imbalanced Competition on
Demonstration Strategies.

Nira Yacouel and Aliza Fleischer — The Role of Cybermediaries in the Hotel
Market.

Israel Finkelshtain, Iddo Kan and Yoav Kislev — Are Two Economic
Instruments Better Than One? Combining Taxes and Quotas under Political
Lobbying.

Ayal Kimhi and Sarit Menahem — Does Rural Household Income Depend on
Neighboring Urban Centers? Evidence from Israel.
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