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Abstract  
Education is one of the most important government expenditures, and is touted by many as a 
fundamental factor in leveling the field, overcoming inequality to achieve sustainable economic growth 
and prosperity. It is also a means to further opportunities for greater social development and societal 
wellbeing. In this study World Bank’s information spanning from 1972 to 2011 is used, and the 
premise of education’s role in economic growth is tested by studying Granger’s causality of education 
spending in both developed and developing countries. While countries with high growth rates invest 
more in education, such increased educational spending does neither imply nor determine necessarily 
an increased growth. This result sheds doubts on the efficacy of government spending in education 
and its role in the economic growth of nations. The work presented aims to contribute from the public 
policy perspective, leaving open the possibilities for future, more disaggregated studies on this 
subject. 
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1 INTRODUCTION  
Education has been heavily studied, especially by economists, with a different focus in each field.  
Labor economists tend to focus on the effect of education on individual job market results, 
development economists focus on the impact of education in developing countries, and growth 
economists look for links between education investment and economic growth on a macro scale. 

Regardless of focus, it must be assumed that individuals are heterogeneous in terms of their capacity 
to act as consumers of education, a topic which has been most heavily studied by labor economists.    

The present study approaches education spending from the perspective of macroeconomics, rooted 
as much in the relevant literature of education spending as in that of economic growth. 

1.1 Literature Review 
Many economic studies suggest that education is positively correlated with growth. Barro (1996) 
suggests in that for certain real GDP levels per capita, the growth rate is accompanied by an increase 
in initial enrollment and life expectancy, and also with lower birthrates, an increase in rule of law, lower 
inflation, and improved trade terms.   

Many microeconomic tests have suggested that education is an important causal determinant in 
personal income within a given country (Kruger & Lindahl 2000).  The first formal attempt to link 
individual education level attained and job market situation was the human capital theory (Schultz 
1962; Becker 1964).  According to Sianesi and Reenen (2003), the evidence that human capital 
increases productivity is convincing, although controversy still exists as to the extent to which the 
education level of a given population causes, in the long term, increases in GDP.  

Following the same line of research, (Mankiw et al. 1990), added to Solow’s human capital model, 
demonstrating that econometric fit of a cross-sectional growth regression is much better when 
education is considered.   

Other models of economic growth, including Romer (1989), directly relate human capital and the 
adoption of new technology.  Relevantly, Nelson and Phelps, (1966), had already suggested that 
economies could close the gap between themselves and technological leaders at a rate dependent on 
their level of human capital. 

One of the most important criticisms leveled against the human capital theory comes from credential 
or certification theory (Spence, 1973; Arrow, 1973; Stiglitz, 1975).  Credentialsim shares various 
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assumptions with human capital theory.  It considers education as a form of investment, and assumes 
that individuals perceive the existence of a positive relationship between education level and salary.  
However, the two theories differ significantly on one essential point.  While human capital theory 
assumes that education raises individual productivity, according to credential theory education does 
not increase productivity, rather serves as a signal in in a job market with an asymmetric information 
issue.  Piñera and Selowsky (1981) studied the educational capacity and losses due to poor education 
distribution.  They assume that education capacity is observable, and that it has a normal distribution, 
similarly to labor investigators, who have found that education level has a strong effect without slope 
ambiguities, although the precise magnitude of this effect varies greatly across samples, time periods, 
and locations. Zang (1997) suggests an of important policy recommendation for countries on the way 
to development which are sufficiently rich so as to provide sufficient advanced human capital linked to 
high technology sectors of the economy to imitate and absorb the most advanced technologies. This 
could be done by way of a subsidy to private education initiatives that comply with strict government 
policies and standards in terms of admission terms and educational costs. The other way is by 
providing public education directly, without subsidies. Countries with just a small number of well 
educated people without the sustainment of massive good quality education for the population at large 
have little chance of achieving and maintaining sustainable growth and prosperity. Delgado, 
Henderson and Palmer (2014) use nonparametric linear regression analysis to study the relation 
between economic growth and human capital, using a proxy variable for the years of schooling. Unlike 
some recent articles (Barro 2001, Kalaitzidakis et al. 2001) that have identified significant linearities 
between education levels and economic growth, the results suggest that schooling years median does 
not constitute a statistically relevant variable in regressions of growth. Nevertheless, no evidence is 
found (within the framework of the cross-sectional section of the study), that educational 
achievements, measured by the average scores of the tests, can provide a more reliable 
measurement of the quality of a country's human capital than the median of years of schooling. 

Human capital theory proposes a new conceptualization of education, as a determining factor in 
economic development and growth.  This theory was introduced in a general context of economic 
growth and the strengthening of the Welfare State. It gained popularity in the context of the 
spectacular advance of the European education sector in the sixties and seventies, a period in which 
the educational process was thought of as one of the keys to economic development, and 
minimization of social inequality.  

Gylfason (2001) studied the relationship between economic growth and education spending rates in 
Iran, where results indicate a direct connection between economic growth and education spending.  
The study also demonstrates that Iran ranks around 75th globally in terms of human development, 
which is a noteworthy level.  The study states that Iran lacks spending in the human development 
sector in general, and in education in particular, due to the fact that it spends far less than more 
developed countries which invest more heavily in human development. In China, Chen and Feng 
(2000), researched the origins of variations in economic development between various Chinese 
provinces.  They found that high birthrates, high inflation, and the presence of state enterprises can 
reduce growth rates in individual provinces. Based on their analyses, Bentivogli and Pagano (1999) 
confirm that in spite of the increasing importance of international trade, the problems of the European 
labor market can hardly be explained by the increase in the imports of manufactures. 

Periera and Aubyn (2009) offer evidence of the fact that keeping working-age adolescents in school, 
and thus out of the workforce, was crucial in Portugal’s growth between 1960 and 2001.  Increases in 
average years of schooling have caused indirect increases in GDP per worker, with a corresponding 
dynamic semi-elasticity of around 36%. The breakdown of schooling levels used in this study allowed 
for the estimation of differentiated growth effects. With the exception of tertiary education, there is no 
evidence of notable differences in growth due to schooling in Portugal.   

Keller (2006) analyzed the effect of primary, secondary, and higher education on per capita growth 
according to education flow measures: matriculation rates, public spending, and public spending per 
student.  Public education spending on higher education in general, as well as per student, is 
disadvantageous.  

Bloom et al. (2014) examine the impact of tertiary education in the economic growth of Africa, 
suggesting that the increase of tertiary education can be important for a technological convergence 
and the improvement of a country's capacity to maximize its economic production. As the authors 
suggest, higher education will not make a difference in Africa if other barriers for development which 
play a determining and negative role are also present. This is also extremely important for universities 
since they are ones responsible for developing employable abilities and competitive skills of their 
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students, according to the study by Manson (2009). The study assesses the impact of the different 
types of educational programs offered by the Institute of Education of the University of London, where 
students’ employable abilities are measured on the basis of the competitive performance of the 
graduate classes upon facing the labor market. Making use of detailed information compiled at the 
academic departments' level, three different mechanisms are examined that can improve the 
employable abilities of graduate students. These mechanisms are: teaching and the core 
competences evaluation per the different departments; employer's participation in the design and 
development of the academic course offered by the university; and the participation of students in the 
labor experience through courses and related programs.  

It is also important to consider that more spending doesn’t necessarily guarantee higher quality.  In 
fact, according to Zoido (2008), Latin American countries don’t appear to take full advantage of what 
they spend in education.  For example, education systems in Lithuania and Maca-China spend similar 
amounts on education per student as Latin American countries do, yet independently of 
socioeconomic status, their students achieve higher results on international standardized tests.  
Judson (1998) used UNESCO data about matriculation and education spending to estimate the 
efficiency of existing educational allotments across a range of countries. According to his study, the 
correlation of the accumulation of capital, human capital, and GDP growth is not significant in 
countries with low allotments but is significant and positive in countries with higher spending.   

Benos and Zotou (2014) examine the literature on the effect of the education in the economic growth.  
Regression analysis done taking 57 studies with 989 estimations is applied, where it is possible to 
infer that a considerable selection bias exists when it comes to studies that point to a positive impact 
of higher education in economic growth. Another interesting result is that the effect of real growth in 
the education of the population is not homogenous in all the studies, but varies based on several 
factors. 

2 METHODOLOGY 
In this study, we studied the growth rates and education spending of the following countries. 

− Canada 
− France 
− Italy 
− Iran 
− New Zealand 
− United Kingdom 
− Thailand 

According to the world bank’s classification system, Iran and Thailand are developing countries, while 
the rest of the countries listed are considered developed when using GDP per capita as the 
differentiating criterion.  To measure growth, we used GDP in dollars for each country at 2005 
constant prices.  For education spending we used the percentage of GDP spent on education 
multiplied by GDP, which allowed us to calculate total education spending. Both variables have the 
same temporal longitude, from 1972 to 2011. 

In accordance with our methodology, the following formula was applied to our data: 

 
where z is the variable being studied.  

The application of this formula allows for the variables to be presented with descriptive statistics. 
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Table 1.   Descriptive Statistics. 

 Stats Mean N Max Min Sd Skewness Kurtosis cv 
GDP Canada 0.0278 39 0.0696 -0.0302 0.0211 -0.9849 4.3461 0.7599 

France 0.0223 39 0.0631 -0.0294 0.0169 -0.4533 4.3649 0.759 
Italy 0.0199 39 0.0713 -0.0548 0.0233 -0.3184 4.9583 1.1737 
Iran 0.0323 39 0.1773 -0.1323 0.0661 -0.3019 3.1131 2.0454 
New 

Zealand 0.0259 39 0.0617 -0.035 0.017 -1.0347 5.7274 0.6551 

Thailand 0.0586 39 0.1329 -0.1051 0.0431 -1.4513 6.8649 0.7349 
United 

Kingdom 0.022 39 0.0654 -0.0431 0.0232 -0.8502 3.6481 1.0521 

Education Canada 0.0192 39 0.168 -0.0932 0.0539 0.8309 3.7923 2.8024 
France 0.0372 39 0.3706 -0.0122 0.0628 4.0978 21.8087 1.686 

Italy 0.0224 39 0.167 -0.0804 0.0506 0.6257 3.733 2.2613 
Iran 0.0387 39 0.1819 -0.1514 0.07 -0.1658 3.3333 1.8084 
New 

Zealand 0.048 39 0.5589 -0.1877 0.1429 1.4765 6.8624 2.9796 

Thailand 0.0833 39 0.5435 -0.1411 0.1361 1.0891 4.9601 1.6347 
United 

Kingdom 0.0259 39 0.1501 -0.0602 0.0525 0.8743 3.0612 2.0275 

Source: World Bank	  2015. 

The data in table three is relatively homogenous.  On average, both GDP and education spending 
have similar means and standard deviations across all countries. However, there is significant 
variation in the kurtosis data. 

Variable stationarity is a necessary condition in statistical inferences such as Granger causality tests 
(1969).  The unit root tests carried out in this study show that the variables in the first difference are 
I(1), thus the stationarity is produced considering the first differences  

Since  is GDP growth and  is growth in education spending, the Granger test is:  

 
Where the null hypothesis is that variable x does not cause the Granger in variable y, where a joint 

test is run with the coefficients  to see if they are significant in their set.  Following the same logic, 
when the null hypothesis is that y does not cause the Granger x, the equation is the following: 

 

3 RESULTS 
This study includes data from the following countries: Canada, France, Italy, New Zealand, the United 
Kingdom, Iran, and Thailand. 

The results of the causality test with two and three lags are the following: 
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Table 2.  Granger causality between variables (p-value of the causality test with 2 lags). 

Country 
  

Canada 0.7714 0.0047 
France 0.2156 0.7025 

Italy 0.4722 0.1213 
New Zealand 0.4220 0.0054 

United Kingdom 0.8243 0.0007 
Iran, Islamic Rep. 0.5607 0.2831 

Thailand 0.5569 0.3019 
Source: World Bank 2015. 

Table 3.  Granger causality between variables (p-value of the causality test with 3 lags). 

Country 
  

Canada 0.7327 0.0147 
France 0.3884 0.2585 

Italy 0.6131 0.0233 
New Zealand 0.3342 0.0154 

United Kingdom 0.7264 0.0115 
Iran, Islamic Rep. 0.6736 0.0583 

Thailand 0.5530 0.0186 
Source: World Bank 2015. 

In the 2 lag case, the Granger causality that increased education spending generates growth cannot 
be established for any country.  However, in Canada, New Zealand, and the United Kingdom, there is 
Granger causality between economic growth and education spending.   

The three lag Granger test yields similar results as the 2 lag test; greater education spending does not 
generate growth.  However, in Canada, Italy, New Zealand, the United Kingdom, and Thailand, growth 
does lead to education spending.   

It is important to highlight that both tests yield similar results. 

Another interesting question would be: does education budget affect growth in the short term? 

For this reason, we analyzed the effects of increased education spending in the countries studied, and 
how this subsequently affects growth, using time gaps of 2 and 5 years. 

Below we show the causality of how the five year difference affects education spending increase and 
economic growth. 

Table 4.  Granger causalities between the study variables (p-value of the causality test with 2 lags). 

Country 
  

Canada 0.9850 0.6714 
France 0.6842 0.3613 

Italy 0.5887 0.6501 
New Zealand 0.9370 0.7725 

United Kingdom 0.5838 0.8136 
Iran, Islamic Rep. 0.5174 0.6624 

Thailand 0.5342 0.9065 
Source: World Bank 2015. 
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Table 5.  Granger causalities between the study variables (p-value of the causality test with 3 lags). 

Country 
  

Canada 0.6664 0.7863 
France 0.6901 0.3023 

Italy 0.3183 0.9026 
New Zealand 0.9844 0.8385 

United Kingdom 0.1994 0.5116 
Iran, Islamic Rep. 0.3447 0.9133 

Thailand 0.5888 0.8750 
Source: World Bank 2015. 

In this last case, causality cannot be confirmed in any direction. 

4 CONCLUSIONS 
Education is one of the best investments that a country can make for its people, and for this reason 
there are various studies which correlate education with development.  These studies approach the 
issue from different perspectives, both microeconomic and macroeconomic.  In this paper we choose 
to approach the issue from the perspective of government spending and growth.  Our results indicate 
that in the countries studied, it cannot be confirmed that there is causality between increased 
education spending and economic growth, or that past education spending has led to economic 
growth. 

However, there is evidence that economic growth leads to investment in education.  This is a behavior 
characteristic of more developed countries, although it is difficult to confirm this fact with the sample 
used in this study.  According to our study, if the economy is growing, the government will dedicate 
more money to education in spite of the lack of a clear linkage between education spending and a 
country's economic growth.   

It is important to keep in mind that this is a macroeconomic study, and it would be erroneous to 
assume that an univariable analysis causality exists, given that both variables are endogenous.  
Likewise, we assume that they function as general laws as a means of simplifying the analysis.   

In future studies, it will be necessary to disaggregate education spending and consider countries from 
emblematic regions which have focused on education spending, such as, for example, Latin America.  
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