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Abstract: Modern agriculture often relies on foreign workers. Critics claim that it hinders investments in labor-saving techniques, 
and leads to unemployment of unskilled native workers. Proponents highlight the contribution of foreign workers to growth, 
especially in rural areas. This paper investigates whether the inflow foreign workers really affect the demand for local workers in 
agriculture. We exploit an 8% tax that was assessed on the wages of foreign workers in 2003. If foreign workers are substitutes 
to local unskilled workers, the demand for local unskilled workers should increase as a result of the tax, and their wages should 
increase, unless their supply is perfectly elastic. On the other hand, if unskilled workers, foreign or local, are complements to 
skilled agricultural workers, the demand of the latter should decline, and their wages should decline as well. We found, using a 
difference-in-difference regression approach, that the wages of local unskilled agricultural workers in Israel increased about 9% 
following the taxation of foreign worker wages, but the effect is not statistically significant, perhaps because of the small sample 
size. No changes in wages were found for skilled workers. To conclude, this research provides some support to the hypothesis 
that there is substitution between foreign workers and local unskilled Israeli workers in agriculture, but this conclusion is not strong 
enough statistically.  
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Introduction 
Many countries allow foreign workers to be employed in agriculture. There are different opinions about 
their effect on the local labor market. Theoretically, the increased supply of labor is expected to drive 
some local workers out of employment and/or reduce wages. However, if workers are heterogeneous 
in their qualifications, some of them can be substitutes to foreign workers while others could be 
complements. The literature on the impact of foreign workers is a subset of the literature on migration. 
Razin and Sadka (2000) and Shimada (2005) showed theoretically that an inflow of low-skilled 
immigrants benefits the local labor force in open economies. Empirical work often found that even if 
immigration negatively affects employment and wages of local workers, the effect is quantitatively small 
(Blau and Mackie, 2016). This finding is supported by the observations that foreign workers tend to 
chose destination counties in which the labor market is flourishing (Friedberg and Hunt, 1995). 
Constant (2014) reviewed empirical studies of the effects of low-skilled immigration on local workers 
and concluded that the negative effect on local low-skilled workers is limited, and in any case is 
outweighed by the overall positive effect of immigration on the local economy. Kerr and Kerr (2001) also 
surveyed the empirical literature and concluded that even large-scale immigration does not have 
considerable effects on the local labor market. Dadush (2014) focused on low-skill immigrants and 
reached a similar conclusion. Cattaneo et al. (2015) examined data from 11 European countries and 
found that local workers benefit from immigration. 
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Most empirical studies relied on some exogenous even that enables the identification of the causal effect of 
immigration on the local labor market. Card (1990) found that the arrival of Cuban refugees to Miami in 1980 
did not affect local employment and labor. Friedberg (2001) reached a similar conclusion in the case of the 
immigration from the Former Soviet Union to Israel in the 1990s. On the other hand, Tumen (2016) showed 
that the arrival of Syrian refugees in Turkey has led to a decline in local employment in some regions. More 
specifically, in the case of agriculture, Malchow-Møller et al. (2013) found that employing foreigners on 
Danish farms contributed to the expansion of those farms but to a decline in the employment of local workers. 
Foged and Peri (2016) showed that the arrival of refugees in Denmark in the mid-1990s allowed local workers 
to climb up the wage ladder. Card (2009) and Ottaviano and Peri (2012) found that immigration into the US 
slightly increased the wages of local unskilled workers, while more significantly reduced the wages of former 
immigrants. Clemens et al. (2018) found that restricting the arrival of foreign farm workers into the US in the 
1960s did not affect local workers, while changing the farms’ crop portfolio in the direction of less labor-
intensive crops and increasing the adoption of labor-saving production techniques. The conclusion is that the 
effects of an inflow of workers into a local labor market depends on the qualifications of the newcomers vis-
à-vis the qualifications of local workers, on labor market regulations such as minimum wage, and on other 
case-specific circumstances. 
In the context of agriculture, Kislev (2003) suggested a theoretical model to assess the impacts of an 
inflow of cheap foreign workers on the agricultural sector of the host country. He assumed that the inflow 
of cheap foreign workers drives down the wages of local workers, and predicted that this will crowd out 
both local hired labor and farm operators, as farms become fewer and larger. However, he did not 
differentiate between skilled and unskilled hired workers. Kimhi (2014) extended the model such that 
skilled and unskilled workers are different inputs in agricultural production, and assumed that they are 
complements. He examined two alternative scenarios, depending on whether the supply of local 
unskilled workers is infinitely elastic or not. We can plausibly focus on the second scenario, given the 
vast anecdotal evidence that all the attempts by the Ministry of Agriculture to encourage Israeli workers 
to replace the foreign workers have failed completely for years, despite generous incentives to both 
workers and employers. In this case, the inflow of cheap unskilled workers is expected to drive down 
the wage of local unskilled workers. However, the total (local and foreign) number of unskilled workers 
increases, and this in turn induces an increase in the demand for skilled workers and an increase in 
their wages, unless their labor supply is perfectly elastic.  
In this paper, we analyze the effect of changes in the supply of foreign agricultural workers on the wages 
of local agricultural workers in Israel. We exploit at tax that was levied on the wages of foreign workers 
in Israel, and examine its impact on the wages of skilled and unskilled salaried agricultural workers using 
a difference-in-difference approach. We find that the wages of local unskilled agricultural workers 
increased about 9% following the taxation of foreign worker wages, but the effect is not statistically 
significant, perhaps because of the small sample size. No changes in wages were found for skilled 
workers. These results provide some, but inconclusive, support for the claim that foreign workers are 
substitutes for unskilled local workers and complements to skilled local workers. 
The next section provides some background on the employment of foreign workers in Israel in general 
and in agriculture in particular. 
 

Historical background 
Foreign labor became an issue in Israel since 1967, when Palestinians from the West Bank and Gaza 
were allowed to work in Israel (Bartram, 1998). In the mid-80s, Palestinians comprised 7% of hired labor 
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as a whole, 25% of hired labor in agriculture and 45% of hired labor in construction. The worsening 
security situation in the early 1990s preventing many Palestinian workers from showing up for work on 
a regular basis (Angrist, 1996), and the government yielded to the pressure of employers and allowed 
them to hire workers from a number of foreign countries, including Thailand (mostly for agriculture), The 
Philippines (mostly for home care), China, Portugal and Romania (mostly for construction). The fraction 
of non-Palestinian foreign workers in the Israeli labor market reached a record-high 10% in 2002 
(figure 1), but the high unemployment rate at that time pushed the government to limit their employment 
in some sectors (especially construction), and their share in the labor force declined somewhat since 
then (see also Kemp, 2010; Miaari and Sauer, 2011). 

 

 
 

Figure 1. The share of non-Israeli workers in the labor market. Source: Bank of Israel. 
 
 

Figure 2 shows the evolution of the labor force in agriculture over the years. The arrival of the Palestinian 
workers after 1967 reduced the number of Israeli hired employees, but the arrival of the Thai workers 
after 1993 had the opposite effect. While the number of self-employed in agriculture continued to decline, 
the number of hired Israelis started increasing. This has led Kimhi (2014) to conclude that on the 
average, the foreign workers are complements to the Israeli hired employees in agriculture. Kimhi and 
Hanuka-Taflia (2020) distinguished between different types of hired workers, and found that the wages 
of unskilled workers in agriculture declined between 1995 and 2008, compared to wages of similar 
workers in other industries, while the wages of skilled workers and other types of workers increased.  
 

Methodology 
As part of the efforts to increase the employment of Israelis during the recession of 2001-2003, the 
government levied a tax on the wages of foreign workers (not including Palestinians and home-care 
workers). The tax came into effect in 2003. The tax rate was initially 8%, and it was raised to 10% in 
2006. In 2010, the tax rate was raised to 15% in construction and manufacturing and to 20% in other 
industries, excluding agriculture. In 2016 the tax was abolished for agricultural workers. 
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Figure 2. Number of employed in agriculture, forestry and gardening in Israel (thousands). Source: Israeli 
Central Bureau of Statistics. 
 
 
In this paper we focus on the initial change of the tax on foreign workers in agriculture, from 0% to 8%, 
in 2003. We treat this policy change as a natural experiment that made foreign workers more expensive 
to employees compared to local workers, and examine the resulting changes in the wages of local 
workers, distinguishing between skilled and unskilled workers. We use a difference-in-difference 
regression model applied to a sequence of cross-sectional data sets of the form 
 

𝑙𝑛𝑤𝑎𝑔𝑒'( = 𝛽+𝑋' + 𝛽.𝑦𝑒𝑎𝑟( +1(𝛽34𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦'4( + 𝛽:4𝑡𝑎𝑥𝑦𝑒𝑎𝑟 × 𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦'4()
>

4?+

+ 𝜀'(								(1) 
 
where lnwage is the natural log of real hourly wage of worker i in year t, X is a vector of worker 
characteristics (gender, age, education, marital status), {year} are a set of year dummies, {industry} are 
a set of industry dummies, and taxyear is a dummy for the years 2003 and up (after the tax went into 
effect). The industry dummies include agriculture, construction and manufacturing, since these are the 
industries employing most of the skilled and unskilled workers. The reference industry is “all other 
industries”. The coefficient 𝛽:4 is the treatment effect for industry j. 
The data were taken from the Household Expenditures Surveys for the years 1998-2009. The regression 
is estimated first for the years 1998-2006 and then for the years 1998-2009, in order to see if the 2003 
tax has a short-term or a long-term effect on wages. Only workers whose occupation is “skilled workers” 
or “unskilled workers” are considered, and the regression is estimated separately for skilled and 
unskilled workers. Both wage and occupation are observed only for people who worked in the previous 
3 months. Table 1 lists the number of observations by industry. 



 

 
2nd International Symposium on Work in Agriculture 
Thinking the future of work in agriculture 
 
March 29th – April 1rst, 2021 
Clermont-Ferrand (France) 

 

WS 1 
Employment 

 

 
 

 
 

 5 

Sample years Agriculture Construction Manufacturing Other Total 

Unskilled 

1998-2006 106 (2.1%) 249 (5.0%) 845 (16.9%) 3788 (75.9%) 4988 

1998-2009 138 (2.1%) 314 (5.0%) 1024 (16.2%) 4834 (76.6%) 6310 

Skilled 

1998-2006 366 (3.5%) 1955 (18.6%) 4839 (45.9%) 3381 (32.1%) 10541 

1998-2009 480 (3.5%) 2574 (18.6%) 6328 (45.7%) 4478 (32.3%) 13860 
 

Table 1. Numbers and fractions of observations by industry. 
 
 
Table 2 provides the means of the variables used in the regression, for the years 1998-2009. Wages 
are higher for skilled than for unskilled workers, and this reflects the fact that they are more educated 
than average, older (except for “other” industries), they are more likely to be married, and perhaps most 
importantly, they are predominantly males. Wages in agriculture are the lowest, and they tend to be 
higher in construction, then manufacturing, and highest in “other” industries. 
 
 

Variable Agriculture Construction Manufacturing Other 

Unskilled 

real hourly wage 27.46 (9.83) 28.69 (11.1) 29.79 (13.6) 31.01 (14.6) 

age 36.33 (13.2) 32.28 (11.7) 39.69 (13.1) 41.84 (13.4) 

years of schooling 10.85 (3.12) 10.48 (2.81) 11.34 (3.21) 11.27 (3.61) 

married 0.59 (0.49) 0.49 (0.50) 0.66 (0.48) 0.64 (0.48) 

male 0.54 (0.50) 0.94 (0.23) 0.59 (0.49) 0.51 (0.50) 

Skilled 

real hourly wage 33.67 (15.4) 34.57 (15.2) 37.56 (19.0) 43.15 (23.7) 

age 37.23 (12.5) 35.89 (11.7) 40.73 (12.0) 39.54 (12.2) 

years of schooling 10.95 (3.52) 11.07 (2.69) 11.95 (2.75) 11.74 (2.44) 

married 0.65 (0.48) 0.67 (0.47) 0.76 (0.43) 0.74 (0.44) 

male 0.87 (0.34) 0.99 (0.10) 0.81 (0.40) 0.94 (0.23) 
 

Table 2. Variable means and standard deviations (in parentheses). 
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Results 

Variable 
1998-2006  1998-2009 

unskilled skilled  unskilled Skilled 

age 
0.0200*** 0.0288***  0.0209*** 0.0304*** 

(6.87) (10.87)  (8.36) (13.72) 

age squared 
-0.0002*** -0.0002***  -0.0002*** -0.0003*** 

(-5.87) (-7.59)  (-7.37) (-10.05) 

schooling 
0.0117** 0.0430***  0.0171*** 0.0430*** 

(2.11) (6.67)  (3.64) (8.30) 

schooling squared 
-0.0006** -0.0008***  -0.0007*** -0.0008*** 

(-2.11) (-3.03)  (-3.06) (-3.41) 

married 
0.0381*** 0.0906***  0.0462*** 0.0828*** 

(2.78) (7.86)  (3.76) (8.32) 

male 
0.1127*** 0.2800***  0.1064*** 0.2650*** 

(9.32) (21.88)  (9.87) (23.56) 

agriculture 
-0.0850* -0.1347***  -0.0867* -0.1351*** 

(-1.81) (-4.21)  (-1.84) (-4.23) 

agriculture2003+ 
0.0946 0.0387  0.0259 0.0202 

(1.25) (0.87)  (0.41) (0.50) 

construction 
-0.0713* -0.1392***  -0.0684 -0.1390*** 

(-1.69) (-7.85)  (-1.64) (-7.84) 

construction2003+ 
0.0305 0.0174  0.0255 0.0218 

(0.63) (0.69)  (0.55) (0.97) 

manufacturing 
-0.0414** -0.1013***  -0.0425** -0.1032*** 

(-1.97) (-6.75)  (-2.02) (-6.90) 

manufacturing2003+ 
-0.0200 0.0283  -0.0126 0.0177 

(-0.66) (1.36)  (-0.46) (0.96) 

intercept 
2.7529*** 2.2234***  2.7015*** 2.2090*** 

(41.41) (33.53)  (46.25) (39.65) 

Year dummies included included  included included 

N 4988 10541  6310 13860 

R2 0.0561 0.1825  0.0621 0.1802 
 

Table 3. Regression results (dependent variable is log hourly wage). 
 

The regression results appear in table 3. Beginning with the 1998-2006 regression, we find that wages 
first increase and then decrease with age and schooling, and the increase seems to be faster for skilled 
workers compared to unskilled workers, especially in the case of schooling. Married workers have higher 
wages, and this effect is also stronger for skilled workers. The gender wage gap is around 11% for unskilled 
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workers and 28% for skilled workers. Wages in all three industries (agriculture, construction and 
manufacturing) are lower than in the other industries, and the gaps are wider among skilled workers. 
The treatment effect for unskilled agricultural workers is estimated at +9.5%, meaning that this is the 
average wage increase in the years 2003-2006 compared to 1998-2002, due to the tax levied on foreign 
workers. This implies that unskilled agricultural workers and foreign workers are substitutes, as 
hypothesized. However, this treatment effect is not statistically significant, perhaps due to the small 
number of unskilled agricultural workers in the sample. The treatment effects for unskilled construction and 
manufacturing workers are +3% and -2%, respectively, but both are far from being statistically significant. 
For skilled workers, the treatment effects in all three industries are positive, but small and insignificant. 
Extending the sample to include the years 2007-2009 enables to examine whether the treatment effects are 
temporary or sustainable. The only quantitatively meaningful change in the regression coefficients is that the 
treatment effect for unskilled agricultural workers becomes much smaller. And this is despite the fact that the 
tax on foreign workers was raised from 8% to 10% in 2006. This may indicate that the agricultural sector 
adjusts to the higher cost of labor, either by using more labor-intensive production techniques or by shifting 
to less labor-intensive crops, which is what Clemens et al. (2018) found in the case of the US. 
 

Summary, discussion and conclusion 
Foreign workers are hypothesized to be substitutes for local unskilled workers and complements to 
skilled workers. Hence, the tax levied on foreign workers in agriculture, construction and manufacturing 
in 2003 was expected to raise the wages of unskilled workers and lower the wages of skilled workers in 
those industries. Using difference-in-difference regression models, we found no significant effects of the 
tax on the wages of local skilled and unskilled workers. The only effect that was quantitatively meaningful 
is the 9.5% rise in the wages of unskilled agricultural workers during 2003-2006. We presume that this 
effect failed to reach statistical significance because of the small number of unskilled agricultural workers 
in the sample. Other possible reasons that might have reduced our ability to identify the true treatment 
effects are (1) other changes in industry-specific economic conditions that occurred over time and (2) 
the lack of information on Palestinian workers, who are supposed to be substitutes for foreign workers 
and were not subject to the tax.  
Extending the sample through 2009, the increase in the wages of unskilled workers in agriculture 
becomes much smaller. This implies that the effect of the tax on foreign workers vanishes over time. 
This could be explained by the shift to less labor-intensive agricultural activities and/or the adoption of 
labor-intensive production techniques. 
Future research could be based on administrative wage data that has become available in recent years. 
Using panel data could also help by enabling the examination of movements of workers across sectors. 
In addition, as more recent data becomes available, it could be possible to examine the effect of the 
cancelation of the tax on foreign workers in agriculture in 2016. 
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