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Abstract 

Education in Israel is considered a national service, that local government is 

responsible to provide and the state government is responsible to provide for. The 

national budget is the primary source of funds for the education system in Israel, but 

local authorities add their own funds at their discretion. The expenditure on education 

per student is the independent variable examined in this research. Panel data on 75 cities 

in Israel between 2010-2014 is utilized in order to test the impact of expenditures on 

the outcomes of the education system, measured by the percentage of students who 

passed the national matriculation exams and who are eligible for university admission. 

 

Introduction 

Local government in Israel is a sub-national level of administration comprised 

of 254 local authorities that vary greatly in terms of size, socio-economic level and 

ethnicity. Unlike other western cultures, that observe local government as a corner stone 

in the formation of national identity and democracy, municipalities in Israel are mainly 

discussed as providers of services to their residents (Beeri and Razin 2015, 9). These 

services are divided into two categories, that reflect the complexity of central-local 

relations in Israeli political structure. One category is that of national services, such as 

welfare and education. The responsibility for the provision of these services is shared 

between municipalities and the national government. The other category is that of local 

services, such as sanitation and planning, which are funded and administered solely by 

localities. Israeli municipalities are not officially subordinate to the national 

government, but they are functioning under the supervision and unlimited jurisdiction 

of the Ministry of the Interior, that holds the power to change the boundaries of 
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localities or abolish them completely, especially if their effectiveness in the provision 

of services is lacking. In a different manner, the Ministry of Education and the Ministry 

of Welfare are considered co-producers of services and are often facilitating 

municipalities in order to achieve shared goals (Ben-Elia 2016, 72-73). 

This research is focused on the provision of education in schools and is limited 

to 75 local authorities designated as cities (about 75% of the population of Israel live in 

cities; the rest reside in localities that are incorporated as local councils or regional 

councils). The goal of this research is to examine the impact of cumulative expenditure 

on education due to an ongoing debate over inequalities in the Israeli education system, 

that might be solved, or at least diminish, through differential budgeting. 

As was mentioned above, schools in Israel are funded by the Ministry of 

Education and by municipalities, but not all schools receive the same level of funding. 

The OECD report on education policy in Israel states that schools are either better off 

or worse off considering their affiliation to a certain stream of education and 

considering the affluence of the local government that in its jurisdiction the schools are 

located. The Ministry of Education budgets teaching services, infrastructure and 

transport for school children while municipalities provide additional funding, resulting 

in the fact that "more affluent local governments can provide up to 10-20 times higher 

funding per student for schools than less affluent local governments" (OECD 2016, 16). 

For example, additional funding for teaching hours in elementary schools varies 

between municipalities. The teaching hours funded by municipalities as a proportion of 

the total teaching hours varies between 1% in municipalities of lower socio-economic 

status to 5% in municipalities of higher socio-economic status (Shinwell 2014). 

It should be stressed that the cumulative expenditure on education should also 

include payments from other resources. Not only the government and the local 
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authorities fund education, but also NGOs and parents. The centrality of local 

government in the debate over differential budgeting is due to the fact that the Ministry 

of Education is funding schools more or less equally (with some preference to allocate 

more funds to schools of lower socio-economic background) and due to the fact that 

NGOs and parents account for only a small proportion of the total expenditure on 

education. The additional municipal funding creates a regressive allocation of 

expenditure on education, since students in municipalities of higher socio-economic 

status enjoy a higher rate of investment than students in municipalities of lower socio-

economic status (Pollack 2012, 12 and 42-44). For these reasons, differential budgeting 

in education is predominantly related to inequalities between municipalities in Israel. 

Differential budgeting in education was given much media attention in Israel 

during September 2015. Nir Barkat, mayor of Jerusalem, the poverty-stricken capital, 

quarreled over this issue with Ron Huldai, mayor of Tel Aviv, the central city in the 

major metropolitan area of Israel. Barkat accused Huldai of cynicism towards social 

justice, since the latter spoke out against a program of differential budgeting, introduced 

by the Ministry of Finance (also known as the Treasury) and described him as "the 

mayor of Israel’s wealthiest city". The counter-accusation that Huldai presented was 

that Barkat is fighting other cities instead of joining their common goal to demand more 

funding for national services from the government (Kashti 2015; Azulai 2015). Haaretz 

newspaper, one of the leading daily newspapers in Israel, commented on this debate in 

an editorial describing the proposed differential budgeting program as "a small step 

toward distributive justice in Israel," and emphasized the impact of local government 

wealth on quality of living by stating that "Commercial arnona [the name for municipal 

tax in Israel] pretty much determines the level of services residents get in the realms of 

education, welfare, culture and environmental protection" (Haaretz 2015). 
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So far, it has become apparent that additional expenditure on education varies 

between municipalities in a manner that schools in wealthier municipalities receive 

higher levels of funding. But to what extent exactly? One research found that the 

additional expenditure on education had reached as high as 65% more than the funding 

provided by the Ministry of Education (Yustman 2014, 14). A research that examined 

data for the year 2006 showed that the average additional funding had reached up to a 

yearly amount of 4,180 ILS per student in municipalities of higher socio-economic 

status (Ben-Bassat and Dahan 2009, 28). A later research showed that the additional 

funding had risen along the years, but the rise was much more rapid in wealthier 

municipalities, so that in 2011 the biggest spenders on education averaged 20 times the 

additional funding that the smallest spenders were allocating (Pollack 2012, 43). 

It has also become apparent that the additional funding provides additional 

education outputs, such as more teaching hours. One research had shown that 

municipalities of higher socio-economic status funded 2.4 additional teaching hours 

while municipalities of lower socio-economic status funded only 0.7 additional 

teaching hours (Bank of Israel Research Department 2012; Zusman 2014). What is yet 

to be discussed is the outcome of the additional funding provided by municipalities. 

After observing the difference in funding (input) and the difference in educational 

services provided (output), there is one more question left, that is whether the additional 

funds lead schools and students to better results in education (outcome). 

One research examined the correlation between municipal additional funding 

and students' grades in Meitzav exams1, finding some correlation between additional 

                                                
1 Meitzav is a Hebrew acronym for "indicators of school efficiency and growth". Meitzav exams are 

conducted by the National Authority for Measurement and Appraisal in Education, a sub-division of the 

Ministry of Education. A part of Meitzav exams is aimed at measuring the outcomes of the learning 

process by testing students' cognitive ability to solve problems, make inferences and draw conclusions. 

Only students in the 5th grade and the 8th grade participate in the exams. 
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funds and Meitzav test scores between the years 2009-2011, so that the greater the 

municipal additional funding, the better the students' performance (Pollack 2014, 44). 

Except for this research, none were found that examined the relation between municipal 

additional expenditure on education (input) and students' performance (outcome). 

The same research also tested for correlation between socio-economic status of 

municipalities and students' performance in Meitzav exams and the PISA2 survey 

(Pollack 2014, 8-10). Another research examined the impact of the socio-economic 

status of municipalities on students' performance in the national matriculation exam 

(Bagrut, in Hebrew)3. This was another affirmation that a municipality socio-economic 

status is a good predictor of students' performance, as measured in this case as the 

percentage of students eligible for matriculation certificate (Swirski et al. 2015, 24-25). 

These researches show a variety of tests used to measure the output of the Israeli 

education system. They also showcase a preference to set the socio-economic status of 

municipalities as a determinant of students' performance. 

None of the researches mentioned above provided statistical data for the 

significance of the results that were found, yet they exhibit important findings that 

should be elaborated into further research. Specifically, defining municipal additional 

funding as an independent variable and students' performance as the dependent variable 

seems to be the key for determining how inputs injected into the education system affect 

the outputs of the system. This kind of approach can actually add an interesting 

perspective to the ongoing debate over inequalities between municipalities in Israel. 

                                                
2 The Programme for International Student Assessment (PISA) is an international survey conducted 

worldwide since the year 2000 in order to assess the skills and knowledge of 15-year-old students. Every 

three years, students at randomly selected schools in OECD countries participate in tests that measure 

reading skills, mathematical capabilities and scientific knowledge. 

3 High school students participate in matriculation exams conducted by the Ministry of Education. 

Eligibility for a matriculation certificate is a prerequisite for higher education in Israel. 



7 

 

Theory 

There are several theoretical alternatives that can describe the relation between 

inputs and outputs in the education system. Firstly, more money doesn't matter because 

expenditures don’t affect education at all. This could be the case that achievements in 

the education system are completely independent of the education system. For example, 

it can be suggested that a student's achievements are solely his, since nature dominates 

nurture, so each individual's accomplishments are no more than a reflection of his 

character. Another example for this theoretical alternative is that a student's 

achievements are a reflection of his specific environment, that is to say that his 

achievements can be attributed to his parents, while schools had no effect. It could even 

be the case that through his parents' wealth the student was able to enjoy excellent 

tutors, while his teachers at school had no effect on him. If this alternative is manifesting 

in reality, there is no actual reasoning to advance a differential budgeting program in 

education, since schools and their budgets are irrelevant to students' performance. 

Secondly, more money does matter, but only up to a certain point, because there 

is a level of expenditure on education that above which, no additional benefit can be 

identified. This theoretical alternative is best explained using the mathematical concept 

of a limit, visualized by an asymptote in the study of analytic geometry. For example, 

if the level of expenditure above which there are no additional benefits measured by 

students' performance is 5,000 ILS per student, the students' achievements will improve 

as the level of expenditure approaches 5,000 ILS, but above this level no additional 

amount of money will affect students' achievements. In this case, differential budgeting 

can be justified to some extent. The wealthy schools that will lose some amount of 

money will not be worse off and the impoverished schools that will receive an 

additional budget will have the chance to enhance their students' performance. 
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Lastly, more money does matter, because for each extra unit of expenditure on 

education there is an extra unit of benefit measured in students' performance. There is 

no need to specify the ratio of cost-benefit in this theoretical alternative, since as long 

as there is some extra benefit, redistribution of budgets might harm students who were 

acquiring a certain level of education and will be somewhat worse off if any amount of 

money allocated to their schooling is taken away. This theoretical alternative might also 

be taken to an extreme by suggesting that there is a level of expenditure on education 

that above which students' achievements improve substantially. For example, if that 

level is 5,000 ILS per student, the students' achievements will improve significantly as 

expenditures rise above 5,000 ILS. In this case, not only is there no justification to 

advance a differential budgeting program, but it will also be justified to out speak 

against such a program. It can be suggested that the students who are getting the 

additional money in affluent localities are on their way to become the future noble 

laureates of Israel and differential budgeting might damage not only these students' 

ability to excel, but also the future of the Israeli society as a whole. 

To summarize, it might be the case that additional funding doesn't matter at all 

or matters a lot, but both situations cannot justify differential budgeting, if not even 

justify the complete opposite. Only in the case that the extra money helps poorer 

communities and doesn't help wealthier communities can differential budgeting be 

justly advanced. It has already been demonstrated that municipalities vary in the amount 

of money that they allocate to education. It is also apparent that the affluence of a 

municipality or the municipal additional expenditure on education affect students' 

performance in different tests. Yet, the justification for differential budgeting lies in the 

form of the relation between additional funding and students' performance. Therefore, 

testing the relation between municipal expenditure on education and students' 
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performance will not only be an addition to the partial findings thus far, but also finding 

the shape of this relation entails justification for, or refutation of, differential budgeting. 

There are some empirical findings to support the hypothesis that the relation 

between expenditure on education and students' performance is curved in such a manner 

that additional funds affect outcomes, but only up to a certain level, from which results 

show no effect. A research on OECD countries examined the relation between 

education resources and the performance of students in PISA tests. The indicator of a 

country's education resources was defined by its entire wealth in terms of GDP per 

capita. This indicator was considered a proxy for cumulative expenditure on education 

(the total amount spent on educating a student from the age of 6 to the age of 15). 

Students' performance was measured by the test results of the verbal part in the PISA 

test conducted in 2009. The impact of a country's wealth on its students' average test 

score was found to be positive and strong, but only up to a certain point. This 

observation was visible only up to a GDP rate of about 20,000 USD per capita. From 

that point on, national wealth had no impact on average PISA scores (OECD 2012). 

Per capita GDP does not directly measure investment in education, therefore 

data is gathered on the actual spending per student in OECD countries. The total 

expenditure on education per student between the ages of 6-15 is standardized to 

purchasing power parities in USD. The estimation of the relation between expenditure 

on education and mean reading performance in PISA survey was found to be positive. 

It was estimated that this independent variable of expenditure on education was able to 

explain 9% of the variance in students' performance between countries. However - 

deviations from the trend line suggest that moderate spending 

per student cannot automatically be equated with poor 

performance by education systems. For example, Estonia and 
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Poland, which spend around 40,000 USD per student, perform 

at the same level as Norway, Switzerland and the United States, 

which spend over 100,000 USD per student. Similarly, New 

Zealand, one of the highest performing countries in reading, 

spends well below the average per student (OECD 2010, 34) 

These results were elaborated and visualized in a later OECD report, that tested the 

relation between cumulative expenditure on education in OECD countries and students' 

performance in the PISA survey of 2009 (OECD 2013, 55): 

Data on the national level offers evidence to support the hypothesis that the relation 

between inputs and outcomes is curved. But does it hold up on the sub-national level? 
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Variables and Model Specification 

This research employs panel data from 75 cities in Israel between 2010-2014. 

Data was collected from the website of the Central Bureau of Statistics, an Israeli 

government agency (CBS 2016). Two dependent variables will be used in order to 

account for students' performance - (1) students in their last year of high school who 

passed the matriculation exams and are eligible for a matriculation certificate as a 

percentage of the total number of students in their last year of high school, for each city 

and for each year; (2) students in their last year of high school who passed the 

matriculation exams and are eligible for a matriculation certificate with grades that are 

required for enrollment to higher education as a percentage of the number of students 

eligible for a matriculation certificate, for each city and for each year (CBS 2015, 30). 

These are two corresponding ways to test the output of local education systems. Both 

will be tested in different configurations as the dependent variable of this research. 

The independent variable is the yearly expenditure on education per student. 

This variable is computed as the division of the cumulative expenditure on education 

(reported by local authorities in their yearly financial reports) by the number of 

students, for each city and for each year. The number of students in a given city is the 

number of students who attend schools located within city boundaries. The cumulative 

expenditure on education in a given city reflects the fiscal scope of education services. 

It includes all payments made through the municipal budget, such as salaries for school 

staff, administration of the municipal education department, security in schools, etc. 

Several methodological remarks should be made - (1) there is some friction 

between the dependent variables, that take into account the students who are residing 

in each city, and the independent variables, that take into account the students who are 

learning in each city. This friction is assumed to be negligible. (2) The cumulative 
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expenditure on education excludes salaries paid to primary school teachers, since these 

salaries are paid directly by the Ministry of Education. This means that some 

expenditures aren't accounted for and the calculation of expenditure per student is 

somewhat flawed. (3) On the other hand, the number of students in a given city excludes 

the number of kindergarten children but the cumulative expenditure on education 

includes funding for kindergartens. This means that the expenditures for schools are in 

fact lower than the total expenditure on education and thus the calculation of 

expenditure per student is misleading, but to the other direction. (4) The cumulative 

expenditure on education excludes construction of new schools, that aren't reported in 

the operating section of the municipal budget4. (5) Expenditure on education also 

reflects payments made by municipalities to other municipalities (for example, in the 

case that students attend a school in another city) and thus the expenditure is reported 

twice - once by the city in which the students reside, that reports spending in the form 

of payment to another municipality, and for the second time by the city in which they 

attend school, that reports the total amount allocated to schools in its jurisdiction. 

All of these methodological issues are bothersome. Even the Central Bureau of 

Statistics recommends not to compute the expenditure on education per student for each 

municipality because of these issues (CBS 2015, 37-38). Nevertheless, due to lack of 

better ways to estimate the cumulative expenditure on education per student, this is the 

only way to proceed, with these issues duly noted and taken into account. 

The expenditure on education per student can be broken down to three elements 

with data from the Central Bureau of Statistics. For each city and for each year there is 

                                                
4 Municipal budgets in Israel are divided into two sections - regular and irregular. The regular budget is 

the operating budget that is used to fund ongoing activities, while the irregular budget is used for the 

development of new projects or services. Data regarding the cumulative expenditure on education were 

gathered from the financial reports of local authorities concerning the regular budget solely. 
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not only the cumulative expenditure on education, but also the revenues from 

government ministries (majorly, the Ministry of Education) and revenues made by the 

local education system (such as payments made by parents, NGOs and other 

municipalities). The difference between the cumulative expenditure on education and 

the aforementioned revenues is assumed to be the municipal additional expenditure on 

education. Divided by the number of students in the city, this is the computation of the 

variable MUNICIPALITY𝑖𝑡 – that is, the municipal additional expenditure on education 

per student in municipality i in year t. The revenue from government ministries divided 

by the number of students is the variable GOVERNMENT𝑖𝑡 – that is, the governmental 

expenditure on education per student in municipality i in year t. The revenue of the 

local education system from other resources (mostly, parents' payments) divided by the 

number of students is the variable PARENTS𝑖𝑡 – that is, the non-governmental 

expenditure on education per student in municipality i in year t. The regression model 

to be estimated is therefore shaped in the following manner: 

Y𝑖𝑡 = 𝛼𝑡 + 𝛽X𝑖𝑡 + 𝑢𝑖𝑡  

(X𝑖𝑡 =  GOVERNMENT𝑖𝑡 + MUNICIPALITY𝑖𝑡 + PARENTS𝑖𝑡) 

𝑢𝑖𝑡 =  𝜇𝑖 + 𝑣𝑖𝑡 

Yit – students' performance in municipality i in year t 

Xit – cumulative expenditure on education in municipality i in year t 

uit – error term = individual time-invariant effects (μi) + random effects (vit) 

Since the data for cumulative expenditure can be taken as a whole and can also be 

broken down to its ingredients, these are two different configurations to test the impact 

of the independent variable. One way is that of a univariate regression and the other is 

that of a multivariate regression. Both configurations should yield similar results in a 

manner that will add to the robustness of the estimations that will be shown hereafter. 
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Hypotheses 

This research is comprised of four different configurations, utilizing two 

configurations for the dependent variable (eligibility for matriculation certificate and 

eligibility for university admission), and two configurations for the independent 

variable (the cumulative expenditure on education and the sum of the different 

resources that make up the expenditure on education). Two regression models will be 

estimated according to the independent variable - univariate and multivariate - and both 

will be tested in relation to the two configurations of the dependent variable. The 

research hypotheses for the univariate regression model are as follows – 

H0: Higher cumulative expenditure on education per student 

has no impact on students' performance. 

H1: Higher cumulative expenditure on education per student 

increases students' performance. 

Given that the alternative hypothesis is true, the statistical analysis will show a positive 

impact of the variable Xit on Yit in the univariate regression Y𝑖𝑡 = 𝛼𝑡 + 𝛽X𝑖𝑡 + 𝑢𝑖𝑡  

therefore the hypotheses regarding the coefficient β are as follows: 

H0: β = 0 

H1: β > 0 

The multivariate regression model employs a different configuration of the independent 

variable Y𝑖𝑡 = 𝛼𝑡 + 𝛽1GOVERNMENT𝑖𝑡 + 𝛽2MUNICIPALITY𝑖𝑡 + 𝛽3PARENTS𝑖𝑡 + 𝑢𝑖𝑡  

therefore, the hypotheses for this model are threefold for each ingredient of the variable: 

H0: β1 = 0 (higher government expenditure on education per 

student has no impact on students' performance) 

H2: β1 > 0 (higher government expenditure on education per 

student increases students' performance) 



15 

 

H0: β2 = 0 (higher municipal expenditure on education per 

student has no impact on students' performance) 

H3: β2 > 0 (higher municipal expenditure on education per 

student increases students' performance) 

H0: β3 = 0 (higher parents' payments per student have no 

impact on students' performance) 

H4: β3 > 0 (higher parents' payments per student increase 

students' performance) 

 

Description 

This research aims to explain the dependent variable students' performance 

defined both by the percentage of eligibility for matriculation certificate (vBagrut) and 

by the percentage of eligibility for university admission (vUniversity). The explanatory 

variables are different configurations of expenditure on education per student - the 

cumulative expenditure (vCumulative), the governmental expenditure (vGovernment), 

the municipal expenditure (vMunicipal) and the non-governmental expenditure 

(vParents). One example from the raw data should clarify the computation of values for 

the independent variables. This part of the raw data refers to the city of Holon in 2014:  

City Year Revenue for 
education 
(1000 ILS) 

Local 
revenue for 
education 
(1000 ILS) 

Revenue 
from the 
Ministry of 
Education 
(1000 ILS) 

Expenditure on 
education 
(1000 ILS) 

Total 
Number of 
students 

  (A) (B) (C) (D) (E) 

Holon 2014 260656 21674 233487 361014 26073 

 

Notice that all expenditures are in 1,000 ILS. For the cumulative expenditure on 

education per student, (D) was divided by the number of students, that is (E). For the 
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government expenditure on education per student, (C) was not used at all. The 

reasoning behind this is that (A) entails some revenues from ministries that are not the 

Ministry of Education, along with the local revenue, that is (B), that reflects mostly 

parents' payments, and (C), that reflects the revenue from the Ministry of Education. 

Therefore, (C) was not used at all, and instead (A) was used in order to account for all 

government expenditure. For the government expenditure on education per student, the 

local revenue, that is (B), was subtracted from (A) and the result was divided by (E). 

For the municipal expenditure on education per student, all revenues from other sources 

were subtracted, therefore (A) was subtracted from (D) and the result was divided by 

(E). For lack of better data, (B) was used in order to account for parents' payments, even 

though it entails revenues from NGOs and other municipalities. For parents' payments 

per student, (B) was divided by (E). These are the results for Holon in 2014: 

City Year vCumulative vGovernment vMunicipal vParents 

  (D) / (E) (A-B) / (E) (D-A) / (E) (B) / (E) 

Holon 2014 13.84628 9.16588 3.849116 .831281 

 

By demonstrating the computation of the independent variables, one can also see that 

the sum of vGovernment, vMunicipal and vParents equals vCumulative. Notice that the 

computed values of all expenditures are in units of 1,000 ILS per student. 

Yearly data on 75 cities between 2010-2014 is summarized in this table: 

Variable Obs. Mean Std. Dev. Min Max 

vBagrut 360 61.56056 14.16474 3.7 89.8 

vUniversity 360 79.39694 10.20354 43.54839 96.98953 

vCumulative 368 10.06355 4.092304 1.999328 22.94176 

vGovernment 368 6.019314 2.485959 1.152526 13.75629 

vMunicipal 368 3.029926 1.8613 -.2490665 11.3046 

vParents 362 1.031117 1.29668 .0011295 8.080075 
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A note should be made on the number of observations – 75 cities across 5 years should 

have produced 375 cases, but the number of observations for each variable is slightly 

lower, because of lacking data. For example, students' performance in the Haredi cities 

of Modi'in Illit, Bene Beraq and Betar Illit were reported only in the year 2014. These 

are the only cities in Israel with one-digit values of vBagrut (and this goes to show that 

cultural differences in Israel also have an impact on the outcomes of the education 

system, but they are beyond the scope of this research). Lack of data on the independent 

variables is attributed to several Arab cities, including Tayibe that did not produce 

adequate financial reports for any of the years in this research. For that reason, 

regression results will show only 74 as the number of observations. Another Arab city 

that is out of the ordinary is the city of Rahat. It is the only city in the dataset that 

registered a sum of revenues from the local education system that is greater than the 

cumulative expenditure on education in three out of the five years researched. The 

meaning of this is that Rahat had negative municipal additional expenditure on 

education, since it was reallocating resources that were supposed to be dedicated to 

education. For that reason, the minimum value of vMunicipal is in the negative. 

The dependent variables vBagrut and vUniversity vary greatly across cases. 

vBagrut has a mean value of about 61.5% of students eligible for a matriculation 

certificate, with a standard deviation of about 14.1%, and with extremely wide range 

(3.7%-89.8%). vUniversity has a mean value of about 79.3% of students eligible for 

university admission. It would have been reasonable to see a smaller percentage here, 

presuming that university requirements are a higher level of scrutiny, but one should 

take notice that this percentage is in relation not to the total number of students, but 

only to the number of students who are eligible for a matriculation certificate. This 

variable was computed by dividing the percentage of eligibility for a university 
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admission out of the total number of students by the percentage of eligibility for 

matriculation certificate out of the total number of students. It is useful to remember 

that vBagrut measures the quantity of students that received a matriculation certificate, 

whereas vUniversity measures the quality of the matriculation certificates (referring to 

the grades that students received in different subjects). The standard deviation of 

vUniversity is 10.2% and the range is more constrained (43.5%-96.9%). 

Going back to the summary table, one figure that stands out is the variance in 

the governmental expenditure on education. The literature on education in Israel and 

past researches showed that funding from the Ministry of Education is more or less 

equal to all students and it is surprising to see the variance between municipalities. The 

mean value for vGovernment is about 6,019 ILS per student with a standard deviation 

of about 2,485 ILS per student, while the range is between 1,152 and 13,756 ILS per 

student. Recalling that this research employs data from five different years, this figure 

comes as less of a shock, since it might be the case that this variance can be attributed 

to differences along the years and not across municipalities. Panel data analysis will 

resolve this conundrum. But referring again to the summary table, one can see the 

centrality of local government in the debate over differential budgeting. The mean 

values of the dependent variables show the proportion of each ingredient of 

vCumulative. While the mean value of vCumulative is 10,0063 ILS per student, 

vParents average only 10% out of it, that is 1,031 ILS per student and vMunicipal 

average 3,029 ILS per student, proving to be a more substantial resource for schools. 

The summary table given above was only a point of departure for the description 

of the dataset. The following summary table is much more informative since it breaks 

down the variance to variance-between (differences across cities) and variance-within 

(differences along the years). The panel data summary table is as follows: 
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Variable  Mean Std. Dev. Min Max Obs. 

       

vBagrut overall 61.56056 14.16474 3.7 89.8 N = 360 

 between  16.66991 3.7 83.08 n = 75 

 within  4.399318 46.96055 74.16056 T-bar = 4.8 

       

vUniversity overall 79.39694 10.20354 43.54839 96.98953 N = 360 

 between  10.45971 43.54839 95.296 n = 75 

 within  3.221568 67.53569 88.99035 T-bar = 4.8 

       

vCumulative overall 10.06355 4.092304 1.999328 22.94176 N = 368 

 between  3.917451 2.51757 19.44329 n = 74 

 within  1.243948 5.763726 14.42514 T-bar = 
4.97297 

       

vGvoernment overall 6.019314 2.485959 1.152526 13.75629 N = 368 

 between  2.300911 1.714879 11.97 n = 74 

 within  .9580724 2.087892 9.292806 T-bar = 
4.97297 

       

vMunicipal overall 3.029926 1.8613 -.2490665 11.3046 N = 368 

 between  1.817638 -.0565303 8.182479 n = 74 

 within  .4638017 1.273863 6.152045 T-bar = 
4.97297 

       

vParents overall 1.031117 1.29668 .0011295 8.080075 N = 362 

 between  1.229554 .0227706 7.836011 n = 74 

 within  .4036829 -1.580505 3.406549 T-bar = 
4.89189 

 

This table shows the between variance and the within variance of the dependent and the 

independent variables. The between variance represents the variance across cities and 

the within variance represents the variance along the years. Regarding the dependent 

variables, it seems that much of the variance is between cities. While the within 

variance of vBagrut is only 4.39%, the between variance is 16.66%, and while the 

within variance of vUniversity is only 3.22%, the between variance is 10.45%. These 
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results show that cities vary between them in students' performance more than they vary 

within themselves along the years. This is a reasonable result, establishing that much 

of the difference in students' performance can be attributed to time-invariant differences 

between localities. The results for the independent variables vMunicipal and vParents 

also show that much of the variance can be attributed to time-invariant differences 

between cities. Interestingly, this is also the case for vGovernemt. The within variance 

is about 958 ILS per student, suggesting that some of the variance can be attributed to 

differences along the years, yet the between variance of 2,300 ILS per student is 

strikingly larger than anticipated, according literature and past studies that showed that 

governmental funding is more or less equally distributed. 

What could be the cause of this large variance of vGovernment between cities? 

Recalling that vGovernment was calculated with regards to all payments made by 

government ministries, it might be the case that other ministries are disrupting the equal 

distribution of funds allocated by the Ministry of Education. This is probably not the 

case, since funds from the Ministry of Education average 98% of the total governmental 

expenditure. It might also be the case that the computation of expenditure per student 

was in fact misleading as was explained beforehand. The expenditure on education 

excludes teachers' salaries in primary schools and includes funds allocated to 

kindergartens, therefore it might be biased by the demographics of each city. 

Since the number of students in each city does not include children in 

kindergartens, while the expenditure on education does include the municipal 

investment in kindergartens, the calculation of expenditure on education per student is 

not accurate. The actual expenditure per student should be lower in cities with more 

children in kindergartens. Data on the number of children in kindergartens is only 

available for the year 2014, therefore the expenditure per student was calculated 
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inaccurately for all years, as was mentioned previously. But inspection of the 2014 data 

could shed some light on the level of inaccuracy that this problem constitutes. This is 

the summary table with results for year 2014 alone: 

Variable Obs. Mean Std. Dev. Min Max 

vCumulative 73 11.40116 4.365483 3.086213 22.94176 

vGovernment 73 6.968544 2.585301 2.389099 13.75629 

vMunicipal 73 3.448546 2.04738 .0025325 11.3046 

vParents 71 1.011789 1.401236 .0018188 7.935992 

 

Recalculating the dependent variables using the number of students plus the number of 

children in kindergartens as the denominator, the summary table is as follows: 

Variable Obs. Mean Std. Dev. Min Max 

vCumulative 73 8.804823 3.322877 2.159505 17.31579 

vGovernment 73 5.383184 1.963256 1.579937 10.27783 

vMunicipal 73 2.659156 1.572449 .0019815 8.532389 

vParents 71 .7839613 1.091437 .0014333 6.057687 

 

These results show lower levels of expenditure on education per student since the 

denominator has increased with the addition of children in kindergartens to the number 

of students. This would have been a better calculation to use, but is impossible due to 

lack of data. Assuming that data for year 2014 is representative of previous years, the 

variance in vGovernment is still unclear. The recalculated mean value for this year is 

5,383 ILS per student with a standard deviation of 1,963 ILS per student. The variance 

should have been much smaller if this computation predicament was the cause for the 

unexpected variance in vGovernment. The reason for this must be found elsewhere. 

The other major computation problem was caused due to the fact that teachers 

in primary schools receive their salaries directly from the Ministry of Education and 

thus this expenditure on education isn't registered in the municipal budget, although it 
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is a financial investment in education that should be accounted for. The scope of this 

problem can be measured with the proportion of students in primary schools out of the 

total number of students in each city, which is computable with the data at hand. vPupils 

was calculated in this manner and its Pearson correlation with vGovernment was 

estimated to be r = −0.3526, which represents a strong negative correlation. That is to 

say, that a larger proportion of students in primary schools is somewhat likely to 

correlate with smaller governmental expenditure on education as it is recorded in 

municipal financial reports. The implication for this research is grave, because the 

values of vGovernment are not representative of the exact governmental expenditure 

on education per student. The obvious solution is to get the data from the Ministry of 

Education, yet this could not be achieved at the time being. Subsequent researches must 

address this issue, but this study will continue with the results at hand.  

 

Estimations and Results 

The hypotheses are one-tailed and will be tested at 95% level of confidence. 

The following regressions utilize several estimators for panel data hypotheses testing. 

The pooled OLS model tests all cases across cities and along the years, reflecting both 

the within-variation and between-variation. The between estimator focuses on the 

between-variation, comparing the averaged values of cities, and the within estimator 

(or fixed effects model) is focused on the within-variation, measuring deviations from 

time-averaged values in each city. The first differences estimator calculates the changes 

from one year to the next in each city. The random effects model assumes that 

individual-specific effects are randomly distributed and its estimates are a weighted 

average of the between-variation and the within-variation. The following tables are the 

results for all estimations (a star designates a significant result):  
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vBagrut Pooled OLS 
regression 

Between Within or 
fixed effects 

First 
differences 

Random 
effects 

vCumulative 
 
t = 

2.30574* 
(.1442988) 

15.98 

2.847019* 
(.3794854) 

7.50 

2.000407* 
(.1633838) 

12.24 

1.213263* 
(.2852333) 

4.25 

2.126294* 
(.1503145) 

14.15 

constant 
 
t = 

37.96151* 
(1.59245) 

23.84 

31.07076* 
(4.091032) 

7.59 

41.10485* 
(1.694596) 

24.26 

no constant 38.4471* 
(2.11056) 

18.22 

R2 0.4204   0.0615  

Adj. R2 0.4188   0.0581  

R2 within  0.3495    0.3495  0.3495 

R2 between  0.4387   0.4387  0.4387 

R2 overall  0.4204 0.4204  0.4204 

Sigma u   12.962451  12.482135 

sigma e   3.8802171  3.8802171 

Rho   .91776282  .91188047 

Theta (random effects) - min: .7032, 5%: .8464, med: .8623, 95%: .8623, max: .8623 
 

vBagrut Pooled OLS 
regression 

Between Within or 
fixed effects 

First 
differences 

Random 
effects 

vGovernment 
 
t = 

1.596421* 
(.2699627) 

5.91 

2.050084* 
(.7510371) 

2.73 

2.265267* 
(.2711351) 

8.35 

1.621957* 
(.3886641) 

4.17 

2.159373* 
(.2535266) 

8.52 

vMunicipal 
 
t = 

3.21128* 
(.3604821) 

8.91 

3.814032* 
(.9679433) 

3.94 

1.323702* 
(.5492988) 

2.41 

  .3672884 
(.674964) 

0.54 

2.017999* 
(.4728625) 

4.27 

vParents 
 
t = 

2.363255* 
(.4539696) 

5.21 

2.936545* 
(1.255795) 

2.34 

2.20507* 
(.5252879) 

4.20 

.5205457 
(.7170836) 

0.73 

2.466344* 
(.4813561) 

5.12 

constant 
 
t = 

39.36492* 
(1.653289) 

23.81 

32.91721* 
(4.373718) 

7.53 

41.31921* 
(1.809293) 

22.84 

no constant 38.26923* 
(2.162903) 

17.69 

R2 0.4346   0.0709  

Adj. R2 0.4297   0.0605  

R2 within  0.3225 0.3460  0.3429 

R2 between  0.4521 0.4166  0.4387 

R2 overall  0.4344 0.3927  0.4173 

Sigma u   13.259225  12.539223 

sigma e   3.9051787  3.9051787 

Rho   .92017889  .91158282 

Theta (random effects) - min: .7026, 5%: .7849, med: .8621, 95%: .8621, max: .8621 
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vUniversity Pooled OLS 
regression 

Between Within or 
fixed effects 

First 
differences 

Random 
effects 

vCumulative 
 
t = 

.9123475* 
(.12791) 

7.13 

1.315818* 
(.2770192) 

4.75 

-.9378004* 
(.1410448) 

-6.65 

-.8356871* 
(.2402306) 

-3.48 

-.4799621* 
(.1343491) 

-3.57 

constant 
 
t = 

70.13746* 
(1.411587) 

49.69 

65.62579* 
(2.986398) 

21.97 

89.18431* 
(1.462898) 

60.96 

no constant 83.78054* 
(1.773509) 

47.24 

R2 0.1263   0.0420  

Adj. R2 0.1238   0.0385  

R2 within  0.1368 0.1368  0.1368 

R2 between  0.2386 0.2386  0.2386 

R2 overall  0.1263 0.1263  0.1263 

Sigma u   12.677894  9.0704425 

sigma e   3.3496852  3.3496852 

Rho   .93474597  .87998724 

Theta (random effects) - min: .6535, 5%: .8184, med: .8371, 95%: .8371, max: .8371 
 

vUniversity Pooled OLS 
regression 

Between Within or 
fixed effects 

First 
differences 

Random 
effects 

vGovernment 
 
t = 

-.1925224 
(.2304394) 

-0.84 

.3418965 
(.5351604) 

0.64 

-.9928468* 
(.233843) 

-4.25 

-.760202* 
(.3289661) 

-2.31 

-.9662624* 
(.2248954) 

-4.30 

vMunicipal 
 
t = 

2.397041* 
(.3077065) 

7.79 

2.605879* 
(.6897195) 

3.78 

-.8479513 
(.473748) 

-1.79 

-1.129789* 
(.5712909) 

-1.98 

.5590456 
(.4078096) 

1.37 

vParents 
 
t = 

.7691921* 
(.3875072) 

1.98 

.9766607 
(.8948317) 

1.09 

-.8061983 
(.4530396) 

-1.78 

-.3653009 
(.6069409) 

-0.60 

-.0579291 
(.423875) 

-0.14 

constant 
 
t = 

.3875072* 
(1.411242) 

51.26 

67.94948* 
(3.116544) 

21.80 

88.97162* 
(1.560442) 

57.02 

no constant 83.13347* 
(1.777186) 

46.78 

R2 0.2003   0.0449  

Adj. R2 0.1933   0.0342  

R2 within  0.1033 0.1367  0.0940 

R2 between  0.2836 0.2267  0.0051 

R2 overall  0.1906    0.1157  0.0014 

Sigma u   12.549181  8.8861469 

sigma e   3.3680583  3.3680583 

Rho   .93280755  .87438666 

Theta (random effects) - min: .6456, 5%: .7411, med: .8329, 95%: .8329, max: .8329 
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The first two tables show results for students' performance configured as 

percentage of students eligible for a matriculation certificate, while students' 

performance is configured as eligibility for university admission in the last two tables. 

Referring to the first two tables, all statistical tests are in line with the research 

hypotheses. The results for the estimated coefficients are positive and almost all are 

significant at 95% level of confidence. The scores for R2 and Adj. R2 reflect that the 

models' level of fitness is adequate, meaning that the percentage of eligibility for a 

matriculation certificate can be explained to some extent by expenditures on education. 

On the other hand, the latter two tables present several difficulties since some results 

are unexpectedly in the negative and their significance levels are less than satisfying. 

According to the pooled OLS regression, the cumulative expenditure on 

education increases the percentage of students eligible for a matriculation certificate in 

a manner that an addition to the cumulative expenditure of 1,000 ILS per student 

increases eligibility by about 2.3%. The between estimator suggests that a city with this 

additional sum of money is likely to have about 2.8% higher rates of eligibility for a 

matriculation certificate compared to other cities, while the within estimator suggests 

that this sum of money will increase a city eligibility rates by about 2% comparing the 

variance along the years within each city. From one year to the next, the first differences 

estimator suggests an increase of only 1.2% in eligibility rates for an additional 

cumulative expenditure on education of 1,000 ILS per students. Lastly, the random 

effects estimator, that assumes city-specific effects to be uncorrelated with the 

coefficients, shows 2.1% increase for this additional sum of money. Since all of these 

results are significant, the null hypothesis that cumulative expenditure on education has 

no impact on students' performance, can confidently be rejected. But these are not the 

only results that this research sought out to present. The shape of the correlation 
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between the cumulative expenditure on education and students' performance is another 

goal of this research. The following graph depicts this correlation: 

 

The graph above reveals the hypothesized curved relation between cumulative 

expenditure on education and students' performance. The correlation between the 

variables is strong and positive at the outset, but as levels of expenditure rise their 

impact on the percentage of students eligible for a matriculation certificate weakens. 

When cumulative expenditure on education reaches 10,000 ILS per student, the 

correlation starts to disappear. Beyond 15,000 ILS per student one can notice a slight 

drop in students' performance, suggesting that additional expenditure beyond this point 

is completely redundant, since eligibility rates go down, not up. This visualization 

confirms that the available data can support the research hypothesis that cumulative 

expenditure on education has an impact on students' performance, but only up to a 

certain point, from which additional expenditure is at least unhelpful. 
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The second table supports the rejection of the other null hypotheses concerning 

the impact of governmental expenditure, municipal expenditure and parents' payments. 

Moreover, the results show that the municipal expenditure on educational has a greater 

impact on students' performance than the governmental expenditure. This is true 

according to the pooled OLS regression estimator and the between estimator, but not 

according to the other estimators. An addition of 1,000 ILS per student from 

governmental resources raises the rates of eligibility for a matriculation certificate by 

only 1.5%, while the same amount of money coming from municipal resources 

increases these rates by about 3.2%, according to the pooled OLS regression estimator. 

The between estimator shows that municipal expenditure can increase eligibility rates 

by 3.8% for each 1,000 ILS per student added, while the within estimator shows a much 

more modest impact of 1.3%. This goes to show that within a specific city, the 

additional sum of money has a more constrained impact along the years. 

This means that the impact of municipal expenditure on students' performance 

varies between cities more than it varies within cities. Two conclusions can be drawn 

from comparing the between estimator and the within estimator. One is that localities 

play an important role in enhancing their students' achievements. The other, which 

might prove more interesting, is that parents who wish to increase the likelihood of their 

child receiving a matriculation certificate, should move to another city with higher 

levels of expenditure on education per student than to continue residing in their city, 

even if they can convince the municipality to allocate more budgets to education. 

Possibly, there are other city-specific effects that contribute to the coefficient of 

vMunicipal in the between estimator to be higher than that of the within estimator. This 

conclusion is also supported by the first difference estimator, that provided a result that 

is not significant for the differences from one year to the next within a given city. 
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The two following graphs depict the correlation of vBagrut and two of the three 

ingredients of the cumulative expenditure on education - vGovernment and vMunicipal: 
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The graphs above show two resources of the cumulative expenditure on education per 

student - the governmental expenditure and the municipal expenditure. It is interesting 

to see that the two graphs suggest the same level of expenditure that from which there 

is no more impact on students' performance, that is about 9,000 ILS per student. The 

implication of this finding is that there is much more governmental expenditure per 

student that is allocated even though it is not achieving its desired goal, to enhance 

students' achievements. It seems that the municipal expenditure is more effective, 

perhaps because it is far from reaching the limit of 9,000 ILS per student. 

The following graph completes the analysis for vBagrut, depicting the 

correlation between students' performance and parents' payments: 

 

Mostly, parents' payments not even reach the level of 2,000 ILS per students. But the 

cases that show higher levels of parents' payments don't achieve higher rates of 

eligibility for a matriculation certificate. The meaning of this is that there are cities in 
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which parents are paying large sums of money in order to ensure that their children 

receive better education, but that money is not paying off. On the other hand, since 

parents' payments do have an impact on students' performance, and due to the fact that 

they are low in comparison to other resources of expenditure on education, it might be 

a good idea for cities to champion for more financial involvement on the side of parents. 

It might be the case that parents' payments can do a better job at improving students' 

performance than the governmental expenditure on education. 

Going back to the latter two tables, referring to vUniversity, results are less than 

satisfying. As was mentioned above, the results are in the negative, in a manner that is 

not adhering to the research hypotheses. Also, many results are not significant and the 

values of R2 and Adj. R2 suggest a weak relation between the independent variables 

and the dependent variable. However, some of the conclusions that were reached when 

the dependent variable was configured as the eligibility for a matriculation certificate 

receive some support from testing the dependent variable in another configuration. 

In the first of the two latter tables, the cumulative expenditure on education has 

a positive impact on students' performance, according to the OLS regression estimator. 

The meaning of this is that for an additional cumulative expenditure on education of 

1,000 ILS per student the quality of matriculation certificates increases by 0.9%, or in 

other words, out of the students who received a matriculation certificate about 0.9% 

more students are also eligible for university admission. The coefficient is even larger 

according to the between estimator - the difference between year-averaged values of 

cities reaches 1.3%. However, the other estimators, that take into account the within 

variance show that cumulative expenditure on education actually has a negative impact 

on students' performance. This supports the understanding that was reached previously, 

that the variance in students' performance can be mostly attributed to differences 
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between cities, while changes in levels of expenditure within a city along the years have 

not the same effect. Changing the levels of expenditure on education within a given city 

does not contribute to the quality of matriculation certificates. The reason for this is 

unknown and further research should be conducted in order to explain this conundrum. 

The following graph depicts the correlation between cumulative expenditure on 

education and students' performance configured as vUnivesity: 

 

This graph shows that the cumulative expenditure on education has little explanatory 

power regarding the quality of matriculation certificates. Although, the curved line is 

similar to that of the correlations presented previously, changes in vCumulative mostly 

don't affect students' performance as depicted in this graph. 

The last of the tables breaks down the cumulative expenditure into its 

ingredients and tests their effect on vUniversity. The same can be said, that the negative 

results for the models that take into account the within variance, suggest that some 
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factor within each city is damaging students' performance in years that exhibit higher 

levels of expenditure. More surprising is that models that to show results that are in line 

with the research hypothesis for the effect of governmental expenditure are not 

significant. Even so, the result for the municipal expenditure is positive and significant 

in the pooled OLS regression estimator and the between estimator, suggesting that an 

addition of 1,000 ILS per student from municipal resources can improve the quality of 

matriculation certificates, increasing the rate of students with a matriculation certificate 

who are eligible for university admission by 2.3%-2.6%. 

The following graphs present the correlation between the ingredients of the 

cumulative expenditure on education and vUniversity, firstly the governmental 

expenditure, secondly the municipal expenditure and lastly parents' payments: 
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Discussion 

The results of this research should be considered provisional until better data is 

available, due to the issues with the computation of variables, as specified beforehand. 

The panel data models prove to be highly informative, compared to previous researches 

that only examined one specific year and used averaged results for localities of different 

socio-economic backgrounds. Panel data across cities and across years proves to be 

much more useful in figuring out the impact of city-specific effects. 

The results of the statistical tests support the research hypothesis that higher 

levels of expenditure on education per student have an impact on students' performance. 

This was significant when configuring students' performance as the rate of eligibility 

for a matriculation certificate, but no so much when configuring it as the university 

admission eligibility. The latter configuration is a variable that was not used in past 

researches and future research should take this fairly new measurement into account. 

Local politicians might be interested in the results of this research, showing that 

municipal expenditure on education can improve a certain outcome of the local 

education system, but they should also be aware of the fact that more money can do so 

only up to a certain point. On the national level, this research also has an important 

implication, that differential budgeting should be considered as a cure for inequalities 

in education. Some governmental expenditure was found to be of no use in improving 

students' performance, so it might be a better place to start than rethinking the allocation 

of municipal budgets. Differences between cities were found to be more dominant than 

differences within cities along the years, so there is much to be said on the city-specific 

effects that were not tested in this research, but the implication for residents is that they 

can expect better education by moving to a different city, rather than by influencing 

their municipality to increase levels of expenditure on education per student. 
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Conclusion 

This research was aimed at explaining the impact of expenditure on education, 

on the background of the debate over differential budgeting in Israel. Students' 

performance was defined as the dependent variable, with two configurations - 

percentage of students eligible for a matriculation certificate and percentage of students 

eligible for university admission. The latter configuration is a fairly new measurement 

of the output of local education systems and is pointing not to the quantity of students 

who received a matriculation certificate, but to the quality of matriculation certificates. 

The independent variable was also tested in two different configurations. The 

cumulative expenditure on education per student was used as for a univariate regression 

and its three ingredients - governmental expenditure, municipal expenditure and 

parents' payments - were used to comprise a multivariate regression. 

Panel data for 75 cities in Israel between 2010-2014 was employed. Research 

hypotheses projected an increase in students' performance for higher levels of 

expenditure. Indeed, a rise in the rates of eligibility for a matriculation certificate was 

observed in five different statistical tests for panel data. When cumulative expenditure 

was broken down to its ingredients, the municipal expenditure showed greater impact 

than governmental expenditure. Results were not as convincing when the dependent 

variable was configured as eligibility for university admission and the reasons behind 

this should be examined in future research. Differences between cities were found to 

be larger than differences within cities along the years, meaning that there are other 

city-specific effects that should be explored as possible explanatory variables of 

students' performance. The relation between cumulative expenditure on education and 

students' performance was found to be curved in a manner that conforms to the basic 

theoretical reasoning behind differential budgeting in education. 
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