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I. Executive Summary 
 

This research argues that through statistical methods one can identify the effect certain 

variables have on education outcomes. Therefore it evaluates the effect of performance 

management and fiscal and budgetary policy reforms on PISA scores for all participant 

countries. The fiscal and budgetary policies that were observed are the following: 

decentralization, rigid budget policy, and external debt. The motivation to choose these 

particular independent variables responds to an existing gap in the literature related to 

these fields of public policy where the debate on the effect of these reforms has 

proceeded without enough empirical evidence. The research also intends to promote a 

methodological discussion about the adequate statistical methods that should be used to 

evaluate the key variables to understand education outcomes in the terms of PISA results.  

 

The main findings after performing the statistical analysis are that current data suggests 

that decentralization and rigid budget policy provisions have an impact on education 

outcomes while performance management reforms and external debt have no significant 

effect. On the methodological discussion, the finding is that the use of Random Effects 

Time series models could be ideal to understand better the effect of variables in PISA. 

However, the research acknowledges that data collection needs to be perfected so that 

Random Effects models can work without flaws.  The researcher recognizes that the 

results from the statistical methods are valuable but should be taken as ideal types that 

must be revisited in the context of each and every country one intends to study or provide 

with policy recommendations.  

 

To show a possible way of using the ideal types for an analysis in a particular education 

system the research includes policy advice for the Colombian case, where the ideal types 

analyzed are reexamined in the light of the particularities of the Colombian scenario.   
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1. Introduction  
 

The question of how to efficiently allocate resources is a key issue of policy making. It is 

particularly important in the context of developing countries where needs are always 

pressing and resources scarce. However, the necessity to better allocate resources is a 

constant drive for reform in the public sector everywhere, not only in developing 

countries. Multiple international institutions have advocated reforms promoting more 

efficiency in public policy. Sound fiscal policies and budgetary reforms have been 

dominant themes in public policy discourse. The other recurrent advice given by 

international institutions has been the need to implement systems of performance 

management.  Just to quote two examples, one could think of the advice given by the 

OECD to its members in regards to implementing performance management schemes; or 

the conditionality of Inter-American Development Bank loans to Latin American countries. 

The idea that drives this discourse is that the introduction of these reforms will inevitably 

lead to better policies or practices that make the allocation of resources more efficient 

and hence lead to better outcomes.  

 

It is in this context that this particular research intends to analyze the effect of such 

reforms on public policy outcomes. The main research question driving this study is:  how 

much does the introduction of fiscal, budgetary, and performance management reforms 

matter to public policy performance?  However, it is rather evident that evaluating public 

policy performance is quite a broad topic that needs to be narrowed to a research 

question that can be operationalized. It is for this reason – the need of operalization – that 

this study will focus exclusively on education policies and their outcomes. Specifically 

observing the effect, or lack thereof, of fiscal, budgeting and performance management 

reforms on education outcomes.  

 



2 

 

To operationalize policy outcomes one needs to find a field of public policy with a 

measure of outcome that can be compared in a cross country study. Education satisfies 

this requirement since one can use PISA scores, which have been widely accepted as a 

proxy to evaluate the performance of education policies throughout countries. The 

additional advantage – that further justifies the selection of this policy field – is that 

governments are quite open to publish their policies’ structure and performance in the 

field of education. It is due to this data availability and to the importance of education 

that the research focuses on this particular issue. Regarding policy reforms it is also 

necessary to specify the elements being investigated. A brief overview of international 

institutions’ policy advice helps identify a typical set of recommendations suggested to 

improve public policy outcomes. These are: (i) the introduction of performance 

management schemes, (ii) rigidity in budget allocation, (iii) decentralization, and (iv) 

external debt. In these terms the particular research question of this study is: What effect 

do decentralization, rigid budget provisions, external national debt, and performance 

management reforms have on countries’ performance in PISA? The decision to focus on 

these variables creates a need for empirical data to measure the effect the reforms have 

on policy outcomes. The operalization and caveats of the selected variables and other 

required control variables will be further developed in the methodology section of this 

document.  

 

It is also important to explain in this introduction the theoretical relevance and public 

policy significance of the research. There is extensive academic literature exploring both 

the topics of fiscal policies and performance management. Related to fiscal policy, there is 

also a quite prominent group of authors that have been analyzing the effects of 

institutional design on fiscal policy in different countries. What can be observed is that in 

regards to fiscal policy and to the budgeting process there is no final word on a unique 

way to allocate and distribute resources, or at least no final conclusion on the effects of 

doing so in a particular manner. To some extent international institutions have tried to sell 

a one size fits-all model that can be applied to different countries, while academics have 
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tried to show that it is not as simple as that. What the literature shows is that fiscal 

policies and the budgeting process is a game that involves different actors whose behavior 

and interaction depends on the context in which they are located.1 Therefore, the political 

economy behind the fiscal and budgeting process is a determinant element that has an 

effect on how public resources are allocated. International institutions have also 

recommended reforms that implement performance management tools in the public 

sector.2 The idea is to generate reforms that add efficiency and effectiveness in the 

provision of public services. The suggestion is that by implementing these new tools a 

government can expect better outcomes from its policies. However, after reviewing the 

literature one notices a lack of empirical support for the effect on policy performance. It is 

for this reason this master thesis aims to search for empirical evidence that supports the 

general belief that these types of reform have a significant effect on public policy 

outcomes. The other theoretical reason to perform this research is to present a different 

methodological approach that relies on the use of different statistical methods that could 

improve the understanding of independent variables that have an effect on education 

outcomes.  

 

The policy significance of the research is to understand how adopting the suggested 

reforms may be important to produce better outcomes in education. This is relevant since 

ICFES3 – the partner institution to this research – is one of the key players in evaluating 

educational policies in Colombia. This entity supports the Ministry of National Education in 

developing and administering state assessments about the factors that influence the 

quality of education. Its mission is to provide useful and timely information that 

contributes in the improvement of the quality of education and to this extent there is an 

interest in research relevant to what affects educational policies. Consequently, this 

research might be useful in providing them with empirical information about the effect of 

                                                 
1
 See for instance Hallerberg, Scartascini, & Stein (2010) 

2
 Just to quote an example one could think about the OECD as an advocate for the introduction of 

Performance Management.  
3
 Colombian Institute for Educational Evaluation. For more on the institution go to www.icfes.gov.co  

http://www.icfes.gov.co/
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reform in education. The idea in this particular issue is that one can derive ideal types 

from the statistical methods that can be reviewed and custom fitted to the policy 

recommendations in each particular country.  

 

Finally, to conclude this introduction it is necessary to provide a brief outline to the 

organization of this document. The first section provides a concise introduction on the 

literature of the various topics being studied: (i) education policies and its outcome 

evaluation; (ii) fiscal policy and budgetary institutions; and (iii) performance management 

schemes. After presenting the literature review on the subjects there will be a section 

describing the proposed research methodology. In this section I will put forward the 

statistical methods that are the backbone of this comparative analysis and the 

justifications for choosing both a Random Effect panel series model and an OLS regression 

model. This chapter will also present the different variables the study will focus on, their 

operalization, and the rationality behind their selection. The following section will be the 

statistical analysis with the outcome of the different statistical tests performed and the 

conclusions one can draw of them. Finally, a general conclusion will be presented to 

recapitulate the results of the research. It will also include a brief analysis of the 

Colombian case in light of the findings of the research. The conclusion chapter will also 

include some caveats on the possibility of generalizing the results of this type of research, 

particularly related to the methodology used and propose topics for future investigations.    
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2. Literature Review 
 

The objective of this research as was previously stated is to analyze the effect fiscal, 

budget and public management reforms have on education policy outcomes. Therefore 

this literature review will present relevant academic work in these three fields of policies. 

This section will first focus on the dependant variable, education policies. Afterwards, the 

review will focus on fiscal and budget policies and finally it will present the relevant 

academic literature related to performance management.  

 

a. Education Policies 
Education policy is a field thoroughly studied by the social sciences, predominantly by 

sociology. It is from this theoretical approach that the main literature related to education 

policy outcomes will be presented. The focus will be to understand how to measure the 

outcomes of education in a way that one can perform a cross-country study. After which 

this literature review will attempt to identify the variables that matter most to explain the 

outcomes in education, and therefore should be introduced as control variables to the 

statistical models utilized in the research.  

 

As it was stated before, since the year 2000 – with the creation of PISA – a new 

measurement of education outcomes became available for researchers. PISA is a study 

that apprises how education systems perform internationally. It has been developed by 

the OECD and evaluates the quality, equity and efficiency of school systems in some 70 

countries that, together, make up nine-tenths of the world economy (OECD, 2010:3).4 The 

study is the result of triennial surveys that fulfill the requirements to provide statistically 

representative samples of the different countries being assessed and their educational 

systems (the tests are typically administered to between 4,500 and 10,000 students in 

each country (OECD, 2011)). PISA appraises the extent to which students near the end of 

                                                 
4
 For the complete list of countries participating in PISA and the number of participations please refer to 

Table I of the Appendix.  
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compulsory education have acquired some of the knowledge and skills that are essential 

for full participation in modern societies, with a focus on reading, mathematics and 

science (OECD, 2010: 18). With PISA 2009, the OECD project reached its fourth round 

(2000, 2003, 2006, and 2009), restarting the cycle and returning to the focus on reading. 

Therefore through standardized exams PISA provides scores that permit a comparison 

between the different partner countries or economies.5 Taking into account this fourth 

round of surveys the study includes 69 countries observed for the years 2000, 2003, 2006 

and 2009; however not all countries participated in all the years of PISA and this explains 

why some countries will not have results for all years. Nevertheless, there are scores 

available for over 200 observations for these countries throughout these years. All the 

data related to PISA and the different reports that analyze the surveys are available on the 

OECD-PISA website which provides a unique opportunity to access information, which this 

research took advantage of.6  

 

It is also important to briefly note that the information that accompanies PISA is as 

valuable as the data provided. This is why each of the reports for each of the PISA surveys 

was reviewed. However, more will be said in the methodology section about the 

particularities of PISA and the way the test scores will be used as the dependent variable 

in the statistical model. 

 

In regards to the validity of using PISA scores as a proxy to measure educational outcomes 

much has been said. There are different academic positions on this particular issue. Some 

commentators are critical to PISA, such as Kerckhoff (2001) or Porter & Gamoran (2002). 

Kerckhoff (2001) suggests that the best way to understand the outcome of education is to 

focus on the education-occupation association, which evaluates how the educational 

system helps transform stratification within societies. Even when the validity of 

Kerckhoff’s approach is taken into account it evidences the difficulty of operationalizing 
                                                 
5
 PISA not only evaluates OECD members but also evaluates other countries, or “partner economies” such as 

Chinese Taipei, Hong Kong-China or Macao-China SAR.  
6
 For further consultations see http://www.pisa.oecd.org 

http://www.pisa.oecd.org/
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education outcomes in a comparable way to perform a cross-country study. Although 

Porter & Gamoran (2002) critique PISA, they also acknowledge its usefulness in 

performing a cross-country study. This view is further supported by Van de Werfhorst & 

Mijs (2010), who assess PISA to be a valid measure with which to evaluate performance of 

educational systems due to the methodological quality of the study.7  

 

Other scholars– such as Hega & Hokenmaier (2002) – are indifferent and focus on the links 

between the outcomes of education policies and the outcomes of social policies, 

controlling for the different types of welfare regimes available without elaborating on 

PISA. These types of studies help in understanding what matters to education, but do not 

allow for a comparison within countries that measures the effect particular reforms have 

on outcomes.  

 

Finally, there is also an ample section of the literature that acknowledges that PISA 

provides a useful proxy to evaluate the outcomes of education. Examples of these are not 

only Van de Werfhorst & Mijs (2010) but also Allmendinger & Leibfried (2003) and 

Martens & Weymann (2007). It is with this group of scholars that this master thesis aligns 

– without ignoring the valid arguments stated in the academic debate – acknowledging 

that PISA is so far the best measure with which to do a cross-country comparison. 

Although there are several difficulties with the variable, the need to have comparable 

available measures for the statistical tests that will be performed justifies the use of PISA 

scores as a proxy for education policy outcomes.   

 

This literature review on educational policies must also identify other variables that 

should be taken into account as control variables to include in the statistical model. In 

                                                 
7
 For more on this topic view Van de Werfhorst & Mijs’ (2010) article where the authors take into account the 

three main critiques related to PISA: (i) one relates to the use of standardized test to measure education 

outcomes; (ii) other related to using the result of standardized tests in statistical methods and (iii) the last one 

related to the lack of measures for cross-national studies. At the end they explain that even Porter & Gamoran 

(2002) recognize that standarized tests are so far the best measure to attempt a cross-national study.  
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simple terms: what are the other elements that matter when evaluating education 

performance? One variable that is recalled throughout the literature is the type of welfare 

regime.  

 

The idea that the type of welfare regime8 as one of the best explanatory variables to 

understand the variation of the outcome of education policy between countries was first 

introduced in 1990 by sociologist Esping-Andersen. In his work The Three Worlds of 

Welfare Capitalism (Esping-Andersen, 1990) the author stated how different types of 

welfare regimes explain the outcomes of social policies due to the focus each country 

gives to its own system. From this stepping-stone a multitude of articles have been 

published enlarging the classification suggested by Esping-Andersen and confirming his 

results, expanding them to the field of education. Perhaps two of the most significant 

works supporting this hypothesis are those of Hega & Hokenmaier (2002) and  Rice, 

Goodin, & Parpo (2006). These different works provide empirical evidence confirming that 

the type of welfare regime has an important effect on education performance. Therefore 

to avoid ommited variable bias it is necessary to include this variable as a control in the 

statistical model. To do so this study will resort not only on the previously cited works but 

also on those of Rudra (2005), Martínez (2008), Park & Jung (2008), and Cieza (2009) 

which extend Esping-Andersen’s classification to almost all the countries that participate 

in PISA.9  

 

Another constant in the literature is the suggestion to control for inequality. A wide range 

of academic articles recognize that inequality is a key element to understand the 

difference on performance in education outcomes.10 Therefore it is evident that not 

                                                 
8
 Esping-Andersen (1990:26) defines welfare regime as societal structures with different variations in social 

rights and welfare-state stratification where there are different arrangements between state, market, and finally 

that determines the configuration of social policies.  
9
 For the purpose of the study 13 types of welfare regime were identified. Some of the countries do not 

actually fit into one certain type of welfare regime and are therefore coded as unclassified. For more on the 

different regimes, the coding and different classifications see: Appendix 2: Data Appendix. 
10

 Just to quote a few authors that share this perspective one can view:   Kerckhoff (2001), Demeuse (2003), 

and Breen & Jonsson (2005) 
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controlling for inequality within the countries that take part in PISA will also bias the effect 

fiscal, budgeting and performance management reforms have on education outcome. It is 

for this reason that a control variable that takes into account this difference should be 

included in the statistical model. But controlling for inequality is not as simple as it seems. 

The important issue is to recognize that the literature refers to multiple types of 

inequality. Particularly it is important to understand – as Van de Werfhorst and Mijs 

(2010) hint – that one must control for social inequality as well as for the inequalities 

within each educational system. Consequently following this suggestion the statistical 

model will include two control variables that take into account different types of 

inequalities.  

 

Finally, to conclude the literature review on education policies, other variables that were 

referred to in the literature as control variables will be mentioned.  Most of them are 

related to the funding of the educational system or the allocation of resources per 

student. This research acknowledges the importance of these variables as control 

variables. How much a country spends on education is important, especially to 

differentiate the lower performers of PISA. Therefore in the Random-Effects time series 

model these variables will be included.11 However, in the OLS regression model these 

variables will not be included for two reasons: First, it is impossible to include these 

varaibles due to a lack of data, which will be better explained later. Second, there is a 

theoretical reason that justifies not including these variables in the OLS model. The OECD 

acknowledges throughout its PISA reports that spending more money does not 

necessarilly imply a better education outcome. The OECD reports prove that these 

variables are not as significant as one would expect if one leaves out the poorer 

performers of PISA. This issue is specifically addressed in the results of PISA 2009 (OECD, 

2010) where the OECD provides empirical data demonstrating that wealth and spending 

on education alone are no guarantee for better educational outcomes. It is for this reason 

                                                 
11

The brief explanation is that this model has severe issues with omitted variable bias and therefore one 

should include as many control variables as possible. More will be elaborated on the Methodology section. 
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that when the model does not require it, it makes no sense to include these additional 

control variables, particularly if that reduces significantly the number of observations.   

 

b. Fiscal and Budget Policy: 
Fiscal and Budget Policy are fields of study usually addressed by scholars of Economics or 

Political Economy. It is in the subfield of Political Science where one finds most of the 

literature related to the effect Fiscal or Budget policies on public policy outcomes. When 

reviewing the pertinent literature on Fiscal Policy one sees there are multiple approaches 

to assess which reforms lead to better public policy outcomes. Some studies focus on the 

institutional design of fiscal policies while others focus much more on the relevant actors 

of the public policy process. However in any of the two streams one can identify a 

congruent premise: there is no final undeniable answer as to what the adequate fiscal or 

budgetary policy should be to maximize policy outcomes.  Better said, there is no set of 

policies that ensures a better outcome of public policies. There may be a set of desirable 

measures, but there is no unique way to ensure that a successful policy implemented in 

country A will in fact produce the same satisfactory results in country B. Two works that 

present this argument are by Hallerberg & Marier (2004) and Hallerberg, Scartascini, & 

Stein (2010). Surprisingly there is little work on the effects fiscal policies have on 

outcomes unrelated to fiscal or budgeting issues.  

 

With regard to international institutions there seems to be less controversy over which 

fiscal and budgetary tools they recommend to be applied. One of the usual recommended 

tools refers specifically to outcomes of education. The other two instruments relate to a 

sound way of conducting fiscal policy. These three usual recommendations, which will be 

studied in this master thesis are: decentralization, rigid budget policies and external debt 

control. Therefore it makes sense to review the academic work related to these particular 

policies and education.  
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One of the first papers that commented on the relation between decentralization and 

education is Decentralization in Education: an economic perspective (Winkler, 1989). In 

this research Winkler warned about the lack of empirical evidence to evaluate the effect 

decentralization has on education outcomes, and since then little has been done to fill this 

gap. Most of the literature focuses on the advantages of decentralization for management 

or fiscal issues, or even how to implement a decentralization reform.12 But there is little 

evidence of the effect decentralization has on education outcomes. For this reason this 

study will focus on this particular issue by attempting to observe the effects this type of 

reform has on education outcomes. 

 

The way to operationalize decentralization for the needs of the study follows suggested 

methods proposed by several authors.13  But it is mainly from Falleti’s (2010) work that 

this research takes the idea of operationalizing decentralization in three degrees: no 

decentralization, center-periphery decentralization, and periphery-center 

decentralization. In this particular work the author suggests to understand the difference 

in policy outcomes by understanding the difference in the processes of decentralization. 

The primary argument is that there is a Sequencial Theory of Decentralization that explains 

the degree of change and empowerment of the subnational actors. For this reason it is not 

the same to have a periphery to center decentralization process and one where the origin 

of the reform is the central actors who just delegate administrative responsibilities to the 

periphery. Consequently, it makes sense to distinguish between decentralization 

processes that have a center or a periphery origin, since Falleti’s theory claims outcomes 

of the process are significantly different.   

 

Besides decentralization the other two elements of fiscal policy taken from the literature 

are: external debt control and rigid budget policies. While these issues are related to 

                                                 
12

 For a typical example of this type of literature see McGinn & Welsh (1999). 
13

 The two books where this research takes the method to operationalize decentralization are: ¿Quiénes 

deciden el presupuesto? La economía política del proceso presupuestario en América Latina (Hallerberg, 

Scartascini, & Stein, 2010) and Decentralization and Subnational Politics in Latin America (Falleti, 2010). 
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sound fiscal policy, and not specifically to education, it is expected that a country with 

sound fiscal policy should be better at allocating resources and in turn lead to better 

outcomes. Starting with this assumption this research will try to evaluate if any of these 

types of reforms have a significant effect on education outcomes.  

 

In regards to external debt control, the suggestion – both by international institutions and 

by academics – is to maintain an adequate debt in order to avoid fiscal and banking crises. 

In line with the assumption stated earlier, one could claim that the importance of sound 

fiscal policy for education is that education budgets depend on national budgets and 

stress created by fiscal crises will negatively affect education financing. Perhaps one of the 

most revealing books on the topic of fiscal crises is Reinhart and Rogoff’s (2009) This time 

is different. In this work the authors present a quantitative study evaluating the effect 

certain variables have on financial crises. One of the key variables constantly refered to is 

external debt control. On the topic of debt, Reinhart and Rogoff’s clear policy advice is 

that policy makers need to understand the importance of keeping debt levels low, which 

implies a safe GNP to debt ratio in order to avoid repeating cycles of crises.  

 

Finally, the literature related to rigid budget policies usually advises against such measures 

as they restrain the countries’ ability (and principally their finance ministries’) to adapt to 

external shocks. Therefore according to the general picture – of the fiscal literature14 – 

these types of measures should have a negative effect on the outcomes of public policies 

since they impede the adequate allocation of resources. This research asks the question, 

do rigid budget policies have a significant effect on policy outcomes? This is a question 

that has many times been left unanswered and therefore should be addressed.  

 

                                                 
14

 For example view Hallerberg, Scartascini, & Stein (2010). 
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 c. Performance Management:  
To wrap up this literature review it is necessary to run through the academic production 

related to Performance Management, specifically that related to Education. This is mainly 

addressed in the subfield of Public Management. The drive for Performance Management 

in the public sector has been an ongoing topic for the past two decades. Since the 1990’s 

the OECD has touched upon this topic with different types of surveys and 

recommendations to its member countries. Some of these studies that are worthy to cite 

– just as examples – are: Issues and Developments in Public Management: Survey 1996–

1997 (OECD, 1997) and Managing Senior Management: Senior Civil Service Reform in 

OECD Member Countries (OECD, 2003). These reports are just two of many whereby 

international institutions have called upon countries to introduce performance 

management in the public sector.  Relating to education, the OECD has advised the 

implementation of performance management schemes throughout its PISA reports. The 

importance placed on the principals of Performance Management can be seen in PISA 

2009 Results: What Makes a School Successful? – Resources, Policies and Practices 

(Volume IV) (OECD, 2010), which is the organization’s latest statement on policies and 

practices that affect education outcomes.  

 

The call for this type of reform has also been echoed in the academic literature. Allison 

(1984) was perhaps one of the first to state the need to rethink the differences between 

public and private sector and the importance of adopting performance management in 

the public sector. Since then many other authors have followed. Anthony & Young (2003); 

Ingraham, Joyce, & Kneedler (2003); and Hood & Lodge (2004) are just a few examples. 

The truth is that all of this literature points to the same assumption: introducing 

performance management schemes is a good way to improve the outcomes of public 

policies. Therefore it is no surprise that international institutions advocate for its 

implementation. However, it is also important to note that many of the works cited do not 

entirely buy into the idea that Performance Management schemes are a solve-all solution 

or are at least without trouble.  
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In relation to Performance Management and education there is also extensive literature 

about the introduction of these types of schemes. However, this literature also reflects 

the lack of clear cut agreement on the positive effect on outcomes due to the introduction 

of Performance Management. Perhaps one of the most prominent works is School Reform 

2007: Transforming education into a scientific enterprise by Schneider & Keesler (2007). 

This article summarizes different types of reforms in educational systems that respond to 

the call for implementation of Performance Management in the public sector. This paper 

argues that educational systems are, in fact, now driven with an emphasis on performance 

and scientific evidence. However there is little empirical evidence of an improvement of 

outcomes in educations due to the multiple reforms. It is this gap in the literature– 

mentioned by Schneider & Keesler – which this thesis attempts to fill. The idea is to 

provide at least an initial attempt at measuring the effect Performance Management 

reforms have on education outcomes.   
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3. Research Methodology 
 

To what extent does the introduction of fiscal, budgetary, and performance management 

reforms matter to education outcomes? This section examines the methodological 

approach this research employed to provide answers to this specific question. The first 

step will be to briefly describe the time of the study and the countries observed. The 

following section will introduce the relevant statistical techniques for the study. This 

chapter will also provide further clarification about the variables inferred from the 

literature review and the way each of these variables was operationalized. It will conclude 

by presenting the argumentation that justifies the use of the different statistical methods.  

 

a. Time period of the study and countries observed 
The study will focus on the countries and partner economies participating in the PISA 

surveys. The idea is to observe these countries in all their participations since the year 

2000. Graph 1 maps and lists countries that have been part or are still part of PISA. 

 

The subjects of observations are 69 countries or partner economies in four time periods 

that are the four years in which PISA has been administered: 2000, 2003, 2006, and 2009. 

Of the list provided in Graph 1 countries marked with an asterisk will not be included since 

their results for PISA 2009 are still not available to the public.  It is important to reiterate 

that of the 69 countries only 35 participated in all PISA studies. Taking this into account, it 

is foreseeable to expect major data constraints when running the statistical models. 

However this issue will be elaborated on later in this section.    
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Graph 1 – Participant Countries in PISA 

 

Graph 1 – Source PISA (OECD 2010: 19) 
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b. Statistical methods  
This research relies mainly on quantitative methods to evaluate the significance the 

independent variables have on education outcomes. The approach takes advantage of the 

PISA cross-country study and evaluates how one can explain countries’ performance. 

Therefore the implementation of performance management, and fiscal or budget policy 

reforms was reviewed in the countries that participated in PISA and this information was 

consolidated into a database with a panel structure. Two statistical methods were used to 

evaluate the relevance these variables have on PISA scores, these are: (i) Random Effects 

Time Series estimation, and (ii) OLS Multiple Regression Analysis.  However it should be 

noted that in a full data set scenario the Random Effects model would be the preferred 

model.  

 (i) Random Effects Time Series estimation: 
Random Effects Time Series estimation is a type of model that is used for estimation of 

data that has a panel structure. The advantage of dealing with panel data is that in a cross 

country study it allows one to control for independent variables that change through time 

but not across entities (Torres-Reyna, 2010).  This is why this model is especially 

appropriate to observe the effect that changes in particular policies within countries have 

on education outcomes. The distinctiveness of the Random Effects method – in contrast 

to the more common Fixed Effects Time Series model –is that it allows for evaluating the 

consequences of the changes across entities (independent variables) even when they 

rarely vary through time. However, the main caveat of the method is that it is extremely 

susceptible to omitted variable bias. It is for this reason that whenever using this approach 

one must include as many control variables as possible. The evident difficulty is that the 

inclusion of more control variables requires a larger database – with more observations – 

with a panel structure, which ironically is hardly available for researchers.  

 (ii) OLS Multiple Regression Analysis: 
A multiple regression model is a statistical method that allows to effectively hold other 

factors fixed while examining the effect of particular independent variables on the 

dependent variable. This method is one of the most commonly used in research design 
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since it is easily applied to estimate – with low bias – the partial effects independent 

variables have on the dependent variable, given that the five Gauss-Markov Assumptions 

are satisfied (Wooldridge, 2009: 104).  The explanation for choosing this model is that it 

does not require as many control variables as the Random Effects model. But the 

statistical method allows controlling for the relevant variables and while still measuring 

the effect the independent variables have on education performance. The method also 

allows running a post-estimation analysis. This is a prediction of how much the change in 

one of the dependent variables may affect the independent variable. This procedure helps 

in the interpretation of the effect of a particular reform.  

 

c. Variables  
The model proposed attempts to evaluate the effect of different variables related to 

performance management and fiscal policies on education performance (PISA scores). It 

can be summarized in general terms as:  

  

PISAPL = β0 + β1 (pmscheme) + β2 (decentralization) + β3 (rigidbudg) + β4 (lndebt1) +           

β5 (controls) + u,                           

t: 2000, 2003, 2006, 2009 

 

Dependent Variable 

 PISAPL is the PISA proficiency levels according to the 2003 classification. Each 

proficiency level is taken from the mean of the results of the three domains of 

OECD’s PISA (Math, Reading, and Science) for each of the years of the study. The 

values in scores for each proficiency level are as presented in table 1. The reason 

proficiency levels are used and not the actual scores is due to the need to find a 

distribution that is almost normal to perform the different statistical methods.   
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Table 1 – Countries participating in PISA 
Proficiency level Value in Scores Number of observations  % 

PL 0 0 – 358 4 1.85 

PL 1 359 – 420 38 17.59 

PL 2 421 – 483 48 22.22 

PL 3 484 – 544 122 56.48 

PL 4 545 – 606 4 1.85 

PL 5 607 – 668 0 0 

Total  216 100 

Table 1 – Created by author with PISA data.  

  

Independent Variables: 

 PMSCHEME: This variable explains if there is a Performance Management scheme 

operating in the education system of the country. It is coded (2) if the scheme 

exists and is applicable to all sectors, (1) if the scheme exists but is not applicable 

to all levels or just formally exists and (0) if there is no performance management 

scheme in the country. This reflects the advice of the literature to acknowledge the 

difficulty of implementing this type of scheme in the public sector.  

 

Table 2 – Performance Management Scheme 

PMSCHEME 
 Number of 

observations  
% 

No Performance Management scheme  153 56.25 

Limited Performance management scheme   70 25.74 

Performance Management scheme fully 

applicable 

 
49 18.01 

Total  276 100 

Table 2 – Created by author from multiple data sources view Appendix 2.  

 

 DECENTRALIZATION: This variable evaluates the degree of decentralization and the 

type of decentralization process in regards to the education system. It is coded (2) 

as periphery-center decentralization process, (1) center-periphery decentralization 

process, and (0) centralized education system.15  

 

                                                 
15

 As discussed previously it is assumed that a periphery-center decentralization process is a more advanced 

type of decentralization than a center-periphery process. This assumption is supported by the theory proposed 

by Falleti (2010).  
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Table 3 – Decentralization 

Decentralization 
 Number of 

observations  
% 

No decentralization  73 26.94 

Center – periphery decentralization 

process  

 
101 37.27 

Periphery – center decentralization 

process 

 
97 35.79 

Total  271 100 

Table 3 - Created by author from multiple data sources view Appendix 2. 

 

 RIGIDBUDG:  This dummy variable evaluates if there is a rigid budget provision for 

the education budget stated either in the constitution or the pertinent law. Coded 

(0) for no provision and (1) for a rigid budget provision.  

 

 

Table 4 – Rigid budget for education policy 
Rigidbudg  Number of observations  % 

No rigid budget policy  234 87.31 

Rigid allocation for education budget  34 12.69 

Total  268 100 

Table 4 – Created by the author from multiple data sources view Appendix 2.  

 

 DEBT: Is a variable that presents the general government gross debt as a percentage 

of national GDP. This is a continuous variable. However due to the distribution of 

the variable the model will use actually lndebt1 which is the natural logarithm of 

the variable plus one point.16  

 

Finally, to conclude the presentation of the main variables Table 5 provides their 

descriptive statistics. Also it is important to present Graphs 2 to 5 which display the 

variation these variables have through time per country. The reason to do so is that these 

graphs show little variation through time which will be determinant on choosing the 

adequate method.  

 

                                                 
16

 The reason for adding 1 is that there are values bellow 1 in the original variable which will result in a 

negative logarithm after the transformation.   
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Table 5 – Descriptive Statistics 
 PISAPL pmscheme decentralization rigidbudget lndebt1 

Mean 2.388889 .6176471 1.088561 .1268657 3.734501 

se(mean) .0585743 .0469141 .0478989 .0203684 .0467256 

Mode 3 0 1 0 3.833715 

standard deviation .8608631 .7737275 .788516 .3334451 .7432169 

Variance .7410853 .5986542 .6217576 .1111856 .5523713 

N 216 272 271 268 253 

Range 4 2 2 1 4.799986 

Min 0 0 0 0 .691646 

Max 4 2 2 1 5.491632 
Table 5 – Created by the author 
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Graph 2 – Performance Management variation in time.  

 

 

Graph 3 – Decentralization variation in time.  
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Graph 4 – Rigid budget provision variation in time.  

 

 

Graph 5 – Debt variation in time.  
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Control variables:  

Lastly, just to recapitulate the findings of the literature review here are the control 

variables that were used for the models.17  

Control variable for Welfare regime:  

 wrtype: this variable denotes the type of welfare regime of each country. The 

categories are taken from the different type of welfare regimes presented in the 

literature.   

Control variables for Inequality: 

It is important to note that when starting the data collection it was evident that using GINI 

index would generate a large number of missing values. For this reason three control 

variables will be presented. The variables control to a certain extent both for social and 

economic inequality but also work as a proxy for inequality of access.18     

 

 modpopdensity: measures population per square kilometer for each country 

(lnmodpopdensitiy). 

 gdppercap: measures gross domestic product per capita, at current prices 

(lngdppercap).  

 urbpop: measures percentage of urban population out of total population 

(lnurbpop).  

 

Control variables for Spending on Education:  

 pexgdp: measures public spending on education as the total percentage of GDP. 

 pexgdpperstud: measures public expenditure per pupil as a percentage of GDP per 

capita. 

 pexgovbud: measures public spending on education as a percentage of 

government expenditure (lnexgovbud). 

                                                 
17

 For more on these set of variables and their sources see Appendix 2. Every time there is a variable in 

parenthesis it denotes that to have a normal distribution the variable used was actually the natural logarithm of 

the variable.   
18

 This under the assumption that access to public policies is easier when there is either a high urban 

population or a higher population density.   
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d. Choosing the adequate method.  
 

To bring to a close this methodology section it is necessary to explain the arguments that 

justify using the particular methods chosen. Mainly, the choice responds to the structure 

of the database. Since the database used is a time series panel data it is necessary to 

utilize methods that take into account this data configuration.  The literature usually 

suggests three main models to deal with time series data: (i) the Fixed Effects model, (ii) 

pooled OLS regression, and (iii) the Random Effects model.  

 

It is necessary to discard the possibility of using Fixed Effect since multiple variables in the 

database vary slightly over time (as it was already shown in graphs 2 to 5). Since Fixed 

Effect will not take into account these variables it is possible to assume that this method 

does not fit the research question proposed. However, to confirm the previous 

assumption a Hausman test19 was performed comparing the estimates of the Fixed Effects 

model against the estimates of the Random Effects. Since one cannot reject the null 

hypothesis (Prob.>chi2 = 0.0867) it is necessary to discard the Fixed Effects estimation.20  

 

Therefore following the suggestion from the literature the only models that would fit the 

research proposal are Random Effects model or a pooled OLS regression. To determine 

which of these was the adequate method a Breusch-Pagan Lagrange multiplier was also 

performed. The results of this test prove there is a significant difference between using 

the OLS regression and the random effects method (Prob.>chi2= 0.0000). 21  

 

                                                 
19

 The Hausman test helps determine whether the preferred model is Random Effects or Fixed Effects. It 

basically tests whether the unique errors are correlated with the regressors. The null hypothesis is that there is 

no correlation in the errors. Therefore if one can reject the null hypothesis the best Panel data model is Fixed 

Effects, if not one should use the Random Effects model (Green 2008; chapter 9, cited in (Torres-Reyna, 

2010)).  
20

 For the results of the Hausman test please see Table II in the Appendix 1.  
21

 For the results of this test see Table III, Appendix 1.  
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After completing these tests it appears evident that from the different alternatives that 

the adequate model is the Random Effects Time Series estimation. So the main question is 

how to deal with the omitted variable bias that plagues this method. The main concern is 

to include as many control variables as suggested by the literature to understand 

performance in education. For this the full set of control variables was included, which 

then creates a data problem. Since there are several missing values within the dataset the 

panel structure is lost. The number of observations drops to 70, but of these only 12 

countries have complete data for the four time periods! Therefore the justification of 

using a Panel Series model is no longer valid since the dataset no longer has a panel 

structure. Without this structure the results this method provides are at least biased.  

 

It is for this reason that the suggested solution is to not treat the dataset as a Panel data 

and instead run an OLS multiple regression. By doing so, one can at least reduce the 

number of control variables which implies a larger number of observations. Also the use of 

the OLS regression is justified since there is no panel structure in the dataset when one 

takes into account the missing observations. This research acknowledges that this is not 

the ideal method one should use, but the data constraints make it impossible to trust 

exclusively the results from the Random Effects model.   Therefore for the second method 

the suggested model is: 

  

PISAPL = β0 + β1 (pmscheme) + β2 (decentralization) + β3 (rigidbudg) + β4 (lndebt1) + β5 

(controls) + u,                           

 

Academically it is more rigorous to present the reader with the results of both methods 

and from there to derive any conclusions this investigation reaches. For this reason the 

results of both statistical models will be analyzed in the following section.  
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4. Statistical Analysis 
 

This section will present the statistical analysis of the research. First it will present the 

results of the two statistical tests performed. Secondly it offers an analysis each of the 

independent variables in the light of the results presented.  

 

a. Random Effects Time Series estimation results 
Using the collected data from PISA and the different policies under study the idea is to 

evaluate the effect of the independent variables with the following model: 

PISAPLit - λPISAPLi = β0 (1 - λ) + β1 (pmschemeit -λ pmschemei) + β2 (decentralizationit -          

λ decentralizationi) + β3 (rigidbudgit - λ rigidbudgi) + β4 (lndebt1it -     

λ lndebt1i) + β5 (controls - λ controlsi) + (vit - λ vi)    

t: 2000, 2003, 2006, 2009 

                      

Taking into account the caveats mentioned in the previous section – particularly the ones 

related to the lack of Panel structure and the reduction of the number of observations22 – 

the results of the model are summarized in Table 6. Also, it is important to consider that 

the coefficients refer to the change in PISA proficiency levels. Therefore even if decimal 

changes in the dependent variable appear insignificant they make a quite difference in the 

outcomes of education.  

 

The results in Table 6 indicate that of the four independent variables included, only two 

have a statistically significant effect on education outcomes. These are: (i) decentralization 

and (ii) rigid budget policy. The other two variables have no statistically significant 

coefficients. Of the statistically significant variables decentralization is significant to the 

5% level and rigid budget policy is to the 10% level.  

 

                                                 
22

 This can be observed by the number of observations and countries in Table 6.  
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Table 6 – RE coefficients.  
Random Effects Model Results

23
 

VARIABLES PISAPL 

  

Pmscheme -0.0883 

 (0.135) 

Decentralization 0.381** 

 (0.194) 

Rigidbudg -0.427* 

 (0.225) 

lndebt1 -0.0850 

 (0.143) 

Controls –––– 

Constant 3.531 

 (3.625) 

  

Observations 70 

Countries 33 

Robust standard errors in parentheses.  

Control variables not shown here. 

*** p<0.01, ** p<0.05, * p<0.1 
      Table 6  – Created by the author 

 

Deepening the analysis of decentralization it is possible to observe that the results from 

the model suggest that a more decentralized educational system effectively produces 

better outcomes in education. This result is in accordance with the literature reviewed, 

and particularly with the OECD’s PISA reports. Therefore what the empirical evidence 

suggests is that it would be sound policy to introduce a decentralization scheme in the 

education sector.   

 

The second significant variable, Rigidbudg, implies that rigid budget policies have a 

negative effect on education outcomes. This result could indicate that in fact the 

argument of fiscal budget academics is reasonable, meaning that these types of policies 

affect the outcomes by impeding the adequate allocation of resources. However a 

statistically significant coefficient is just a hint and one should not rush to conclusions. The 

                                                 
23

For the complete STATA Output result with the different control variables please see Table IV in the 

Appendix 1 
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underlying question would be why do countries implement these types of policies against 

academic advice and empirical evidence? The answer to this particular question will be 

tackled later in this same section when the research specifically focuses on each of the 

variables.  

 

To continue with the analysis, Graph 6 summarizes the prediction of the Random Effects 

Model in relation both to PISA proficiency levels and scores. What this simple graph shows 

is that in fact there is certain congruency between the model and the data analyzed.  

 

Graph 6 – Random Effects Model 

 

However, as has been acknowledged in the methodology section, this research recognizes 

that this particular design has significant flaws due to the lack of Panel Structure of the 

database. This generates a biased estimation of the coefficients and in order to show that 

general assumptions of the model are violated, Graph 7 plots the residuals of the model. 

One can observe that as expected the residuals do not exhibit a normal distribution.  
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Graph 7 – Residuals plot distribution 

 

 

This confirms the need to utilize a different model to really evaluate the consequence of 

the independent variables on education outcomes. 

 

b. OLS Multiple Regression estimation results: 

 (i) Regression Analysis 
Due to the flaws of the Random Effects Model it is necessary to present the results of the 

OLS Multiple Regression.  To reaffirm what was stated both in the literature and the 

methodology section, this model will not include the control variables related to 

government spending in education policies. Starting from this premise, it is important to 

begin the analysis by summarizing the model:  

PISAPL = β0 + β1(pmscheme) + β2 (decentralization) + β3 (rigidbudg) + β4 (lndebt1)+ β5 

(controls) + u,                           
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One can see that the specification of this second model does not follow the incorrect 

assumption of a Panel structure in the database. It is for this reason that there is no time 

component in the model. With these two elements in mind Table 7 summarizes the 

results of the OLS regression:    

Table 7 – OLS coefficients.  
OLS Regression Model Results

24
 

VARIABLES PISAPL 

  

Pmscheme 0.0185 

 (0.0662) 

Decentralization 0.197*** 

 (0.0688) 

Rigidbudg -0.221* 

 (0.120) 

lndebt1 -0.0257 

 (0.0558) 

Controls –––– 

Constant -0.0808 

 (0.989) 

  

Observations 190 

Adj. R-squared 0.598 

Standard errors in parentheses. 

Control variables not shown here. 

*** p<0.01, ** p<0.05, * p<0.1 
Table 7 – Created by the author 

The results in Table 7 recapitulate the main information related to the model. First, it is 

important to note the fitness of the model, which predicts almost 60% of the variation of 

PISA proficiency levels. It should be clarified that since the model includes four 

independent variables and three additional control variables the adjusted R-squared was 

the preferred indicator for goodness of fit over the usual R-squared that does not penalize 

for the number of variables incorporated. Even when using this stricter indicator it is 

evident that there is an agreement between the observed data and the modeled values. 

Graph 8 illustrates this concordance between the data and the results of the statistical 

method.  

 
                                                 
24

 For the complete STATA Output with the different control variables please see Table V in the Appendix 1 
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Graph 8 – OLS Model 

 

 

Now to further analyze the results presented in Table 7 it is necessary to focus on the 

statistical significance and the coefficients of the dependent variables. Once again – as 

with the Random Effects method – decentralization and rigid budget policies are 

statistically significant. As before, public management reforms and external debt seem to 

have no effect on the change of education outcomes.  

 

When analyzing the coefficient of decentralization, one observes that it has a significant 

positive effect on the outcome of education. In fact, it is important to note that the result 

is substantially meaningful as the coefficient is significant to the 1% level. The coefficient 

of the other significant variable – rigid budget policy – is consistent with the results of the 

random effects model, having a negative significant result to the 10% level on the 

outcome of education.  
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Finally, it is important to state that the model was tested for multicollinearity and 

heteroskedasticity. Both tests reported satisfactory results proving the validity of the 

model. These results can be found in Tables VI and VII in Appendix 1 of this document. 

However to better understand and evaluate the effect the change of the statistically 

significant variables has, some post-estimation analysis was performed and will be 

presented in the next subsection.   

 

 (ii) Post-estimation Analysis 
Using post-estimation analysis after running the regression allows for a better 

understanding of the impact of choice of public policy configuration on education 

outcomes. This method originally presented by Freese and Long in 2001, predicts the 

values of PISA scores by observing the change in one variable while holding all other 

variables at their means. The utility of this method, particularly from a public policy 

approach, is that it illustrates the effect over the education outcomes from the change in 

one of the dependent variables. Consequently the method was used in the two variables 

that were found statistically significant: DECENTRALIZATION and RIGIDBUD.  

 

Table 8 presents the prediction of the change between centralized education systems to 

one that has a periphery – center decentralization. The prediction is that there is a change 

of 18 PISA score points between choosing each of these two types of systems. An 18 

points difference might seem insignificant, however in PISA´s 2009 scores a difference of 

18 points is the difference between number 10 in the country rank to being in position 

number 24, or even worse from ranking number 15 to occupying the 35th position!  

Therefore there is a clear effect on the outcomes of education from implementing a 

bottom- up decentralization education system.  
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Table 8 – Effects of changes in decentralization  
Decentralization  Predicted Score  

No decentralization  463 

Center – periphery decentralization process   472 

Periphery – center decentralization process  481 

Total Difference  18 

Table 8 – Created by author with PISA data. 

 

The same method was applied to the variable for rigid budget policy. Evidently the change 

is lower and negative, since the coefficient is negative and statistically less significant. But 

even taking this into account, it predicts that there will be a change of negative five PISA 

points for having this type of measure in place. The results of the post-estimation analysis 

for this variable are summarized in Table 9.  

 

Table 9 – Effects of changes in Rigid Budget Policy  
Rigidbudg  Predicted Score  

No rigid budget policy  475 

Rigid allocation for education budget  470 

Total Difference  - 5 

Table 9 – Created by author with PISA data.  

 

c. Further Analysis for Independent Variables  

 

After presenting the general statistical analysis of the research it is important to focus on 

each of the independent variables and their effects on education policies.  

 (i) Performance Management 
As stated earlier the coefficients for this variable are not statistically significant in either of 

the two models. However an explanation is called for to help understand why this variable 

does not show to be significant. First, it is important to note that the literature on this 

topic has been unable to provide empirical evidence for a positive effect and this is 

corroborated by this study. Still, there is one possible explanation why the variable’s 

coefficient would come up as insignificant, even if it does have an effect. In the field of 

education, performance management reforms are just too recent. Therefore taking into 
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account the difficulty to internalize this type of reform in the public sector, the effects of 

the introduction of these tools are still too recent to show results. It is for this reason that 

the research does not pretend to dismiss the possibility that in the future the effect of 

these reforms could have a positive effect on education outcomes.   

 (ii) Decentralization 
Perhaps the most interesting result of this research is that in both tests the coefficients of 

decentralization are positive for the outcomes of education. This confirms the assumption 

found in the literature and fills a gap in the literature by providing some empirical 

evidence. Therefore, decentralization does matter, and it appears to be a required reform 

if one wishes to have better education outcomes. There are no obvious reasons to assume 

that what is observed in the statistical models is not the reflection of the real world of 

education policy.  

 (iii) Rigid Budget Policy 
The results of rigid budget policy require – in the view of this research – further research 

before coming to any definite conclusions. This research seems to advocate for the 

abolition of these types of policies at least as an ideal type of policy configuration. 

However, it is important to question if the negative coefficient really reflects the 

consequences of not allocating resources optimally or if the negative coefficient just 

reflects a bias on the countries that have introduced these types of policies. Besides Korea 

and Belgium, all the other countries that introduced this measure are bellow the OECD 

average, and to some extent that could be the real explanation for the negative 

coefficient.25  

 

In the world of education policy it is reasonable to imagine that only countries with 

underperforming education systems would find it necessary to establish policies that 

ensure a fixed percentage of the budget is always allocated to education. Therefore, in 

relation to this independent variable, this research believes further case studies are 

                                                 
25

 To see the countries that actually have this type of policy, their rank and the mean of their PISA scores 

please refer to Table VIII of the Appendix 1.  
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needed to understand if in fact rigid policy budget has negative effects on education 

outcomes. For now the empirical evidence appears to favor the argument that this policy 

distorts the optimal allocation of resources.   

 (iv) External Debt 
Finally, the analysis of the independent variables is concluded with an examination of 

external debt. This variable shows no significant effects on the outcomes of education in 

either of the models. The question one should ask is if a high external debt implies per se 

a smaller allocation of resources to the education system that in turn affects the 

education outcomes. First, as it was already pointed out, the OECD concludes that the 

amount of spending only has a significant effect in education outcomes for the lower 

performers. Therefore it is not surprising that a positive change in external debt26  does 

not produce a negative significant effect in PISA scores. However more research is 

necessary to evaluate how the augmentation of external debt matters to education 

policies, particularly when the external debt reaches magnitudes that oblige countries to 

default or restructure their international financial obligations. Case studies analyzing if 

education budgets are especially affected in times of fiscal cuts in the public sector due to 

deficit constraints could be particularly interesting.  

 

  

                                                 
26

 Since the variable analyzed is the natural logarithm of the general gross debt as percentage of GDP 
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5. Conclusion 
 

The underlying question driving the research was: how much does the introduction of 

fiscal, budgetary, and performance management reforms matter to public policy 

performance? With the previous framework in mind, this conclusion has four purposes. 

The first is to review the major findings of the study and to discuss how much one can 

generalize the results of the statistical methods, especially across countries. The second is 

to provide some analysis of the Colombian case and the particular reflections on the policy 

implications one could derive from the empirical findings. Third is to discuss the caveats of 

the methods utilized and the extent of using the results to provide policy advice. Finally, 

some future research will be proposed since this study acknowledges that it is just another 

stepping stone and not a final word in the debate over how to improve education policy 

outcomes. 

 

a. Empirical findings 
One of the lessons that follows from the research is the crucial role decentralization has 

on education performance. Of all the different independent variables studied, 

decentralization seems to have the most consistent results throughout the statistical 

analysis and the literature. To say decentralization matters might not be groundbreaking 

since it is a policy that has been advocated for a long time both by sociologists and 

political scientists. However, this study provides empirical evidence to prove that in fact 

decentralization makes a difference in the results of PISA. Therefore it is possible to 

conclude that having a decentralized education system implies a significant improvement 

in education outcomes. Furthermore, this research finds another lesson in relation to 

decentralization. It is not just that decentralization matters, but that the type of 

decentralization is also important. As Falleti (2010) predicts with her Sequential Theory of 

Decentralization a periphery – center decentralization generates better policy outcomes 

than a center – periphery decentralization. Therefore the public policy implication is that 

decentralization matters to education, and it matters even more if it is done in a bottom 
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up process. For this reason the ideal type of decentralization reform should be structured 

in a periphery-center process of decentralization.  

 

The second finding of this study is related to rigid budget policies. Understanding the 

effect these policies have on education is more complicated than the case of 

decentralization. However, the empirical evidence suggests that these policies have a 

negative effect on education outcomes. This empirical finding matches the suggestion of 

the fiscal policy literature. The argument that explains why these types of measures have 

a negative effect on policy outcomes is that these policies introduce a distortion in the 

optimal allocation of resources. The results of the statistical analysis seem to confirm this 

assumption. Yet, the fact that most of the countries that implement these types of 

measures are low performers on PISA, generates doubt as to this explanation for the 

negative coefficient of the variable. In fact, it might just be that the negative coefficient 

reflects this characteristic of the countries that have rigid budget policies. It is for this 

reason that this research believes more study is necessary to really close the debate about 

the effect these types of rigid budget rules have on public policy outcomes. For now one 

would have in mind that this particular element on a policy recommendation has to be 

further examined in the light of the particularities of each country.   

 

Finally, in regards to performance management reforms and external debt, the research 

found that there is no empirical evidence that proves the effect these types of policies 

have on education outcomes. Nonetheless, these results may be due to a problem with 

the operationalization of the variables. In the case of performance management the lack 

of results might be explained by the recent introduction of most of these policies in the 

field of education. Perhaps in a few years – when performance management schemes 

have been adequately internalized in the education systems – a positive effect in the 

outcomes will be observed. Or, perhaps, as critics of these tools tend to claim, there is just 

no empirical effect from introducing these types of schemes. For now the conclusion 
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would be that performance management is not as important as it has been depicted by 

international institutions.  

 

Regarding external debt, the operationalization problem might be related to the fact that 

debt is important only when it reaches a dramatic scenario where a default or a debt 

restructuring is imminent. Therefore, before this scenario is reached the augmentation of 

external debt might not have any effect on education outcome. However one can observe 

that in times of fiscal constraint education budgets are often cut. Consequently, it is 

foreseeable that a default scenario could severely constrain education policies and their 

outcomes, but that is just a speculation that one can draw from the literature. Perhaps 

future studies could include this variable as interaction terms only for the cases where the 

crisis scenario has been configured.27 

 

Nevertheless, the researcher believes that the results of the study provides a better 

understanding of each of the independent variables. It is not that the methods used are 

valid when they confirm some variable (decentralization and rigid budget), but 

questionable when they find no significance on other variables (performance 

management and debt). The truth is that the research demonstrates that at least for the 

data available today decentralization and rigid budget provisions have a direct impact on 

education outcomes, while performance management and external debt do not, and this 

is a finding that should not be underestimated.  

  

b. The Colombian education system 
Colombia has been participating in PISA since the year 2006. The mean scores for the year 

2006 and 2009 were 381.01 and 398.67 respectively. Evidently the country is well below 

PISA average but its results have been competitive with countries that have a similar 

profile. The country has been successful in universalizing primary and lower secondary 

                                                 
27

 For more on interaction models see Brambor, Roberts Clark, & Golder Understanding Interaction Models: 

Improving Empirical Analyses (2005) 



40 

 

education but quality remains an overriding challenge (Cieza, 2009). In regards to the 

independent variables one can see that Colombia still has no institutionalized 

performance management scheme, but has a periphery – center education system and a 

rigid budget provision. The country’s external debt has decreased since the year 2003 

from 44% to 35% of its GDP. On the control variables Colombia’s performance is 

particularly problematic. The country is categorized as a Familiaristic welfare regime28 and 

has one of the highest inequality rates in Latin America, which would explain the low 

outcomes of education.  

 

Having presented a brief profile of Colombia, it is now possible to go into a more detailed 

analysis of its performance. Following the ideal types derived from the statistical analysis, 

the type of decentralization in the education system might be a valid explanation for 

Colombia´s comparative good results in PISA. The country performs better than other 

similar countries such as: Argentina, Panama and Peru. Therefore in this particular field 

Colombia has actually chosen the policy option that predicts the highest outcomes. In 

regards to rigid budget policies Colombia is one of the few countries that has a budget 

allocation provision. Even though there seems to be empirical reasons to advocate for 

dismantling this provision, this researcher believes there is still not enough evidence to 

recommend this particular policy. With competing interest groups fighting over scarce 

resources the education system might be easily under financed. On the issue of the 

external debt, Colombia seems to have in place sound fiscal policies and institutions. So 

there appears no need to worry about a high external debt adversely affecting education 

outcomes.   

 

Finally, it is necessary to address the issue of performance management reforms. It is 

difficult to comment on this policy as there is no clear evidence of the effect this type of 

                                                 
28

 This implies that the vast majority of the population depends on familial and communal strategies for the 

provision of public policy.  In terms of the services provided this welfare type predicts very basic quality, 

very limited coverage, and the amount and source of resources programs receive should be largely contingent 

on civil society and international cooperation or loans (Cieza, 2009).  
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reform has on education. Without this particular evidence why would one recommend the 

introduction of a costly reform in the educational system? There might be reasons other 

than higher education outcomes that would explain the need to further introduce this 

reform in Colombia’s system. Performance management has proved important to 

evaluate performance within a country and therefore its role in providing information to 

manage the education system may justify advocating for its introduction.29 Another 

relevant issue relates to the Familiaristic welfare regime type – that explains that most of 

the resources of the system come from the civil society and international cooperation. If 

one believes in the assumptions of this welfare regime type30, it would be reasonable to 

introduce this type of reform. The explanation is simply that donors prefer countries or 

education systems that make use of these types of tools because it is easier to evaluate 

the outcomes and measure the effects of their investment.31 Nevertheless, more studies 

need to be performed to fully advocate for or against the implementation of performance 

management reforms. The best suggestion this research can provide is to at least have a 

profound debate on the benefits and disadvantages of performance management before 

taking the decision of introducing it in the system.   

 

c. Caveats of the methods 
This study was motivated by the desire to provide a better understanding of why certain 

policy configurations or reforms are suggested by international institutions. Recognizing 

that this was a field too broad to explore it instead focuses on a particular field of public 

policy, namely education. The justification for choosing this particular policy topic 

responds to two arguments, one normative and the other pragmatic. On the normative 

side, the author of this study believes that in fact education policies matter and it is 

fundamental to understand better how to improve education outcomes, particularly for 

                                                 
29

 For more on this from two different academic perspectives  (public management or education) see  for 

example Hood (2007) or  Ammons & Rivenbark (2008)  
30

 Specifically the assumption that resources for welfare policies in this type of regime come from actors 

outside of the government (mainly private or international actors).  
31

 For information on international development aid donors and their preferences in supporting particular 

systems see for example Riddell (2008) 
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developing countries such as Colombia. On the pragmatic side, the possibility to find 

enough data to perform the study was more likely to be available in a field like education. 

As it was argued before, governments are quite open to publish their policies’ structure 

and performance in the field of education.  

 

Therefore after deciding to focus on education the next step was to determine the 

independent variables that were going to be the subjects of study. The decision was to 

concentrate on topics that are usually recommended by international institutions as policy 

advice, some of which focus particularly on the field of education, such as decentralization 

or performance management reforms. With the clarity of the dependent and independent 

variables that structure the research, the statistical methods were discussed and 

performed to arrive to a set of ideal types of policy recommendations. The purpose is not 

to suggest that from the statistical methods one should generalize policy reforms for each 

and every educational system throughout the world. The idea is that one revisits every 

ideal type in the light of the particular country, as it will be done with the Colombian 

educational system. 

 

Any statistical analysis, no matter how comprehensive it claims to be, will be unable to 

depict the whole reality behind a public policy area. It is mainly for this reason that this 

research does not believe to be the final word on how to improve the outcomes of 

education policy. There might be multiple problems with measurement of the variables or 

with the selected methods. However statistical analysis allows researchers to draw an 

accurate inference from some data that represents the real world scenario. Therefore one 

should believe in the results of this analysis, but should not be blinded to think that the 

significance of a variable or its coefficient tell the whole story to understand the effect the 

variable has. For these reasons the policy implications of these results, which this 

researcher takes to be significant, might be inappropriately oversimplified. Therefore 

these conclusions are based not only on the results of the models but also on the findings 

in the literature for each of the independent variables. From here a model for 
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understanding education performance is suggested but the policy recommendations one 

could drive from this model should then be adjusted for each case that one is interested 

in.  

 

d. Future research opportunities.  
 Finally to conclude this document it is necessary to present several future research 

opportunities. This research acknowledges that it leaves many questions unanswered. The 

first is related to the results of the Random Effects estimation. Without the complete data 

scenario the outcomes that can be derived from the statistical method are limited. 

Therefore it would be interesting to see if the results remain consistent when running a 

Random Effects estimation without the data constraints. Also it might be interesting to 

perform this investigation in a couple years when performance management reforms have 

been fully implemented and there is more PISA data available. This researcher believes 

that just by overcoming these two deficiencies one would be able to better trust the 

results of the statistical methods proposed. It would also be desirable to go into more 

detail on the effects of the policies, perhaps through specific case studies for each of the 

independent variables. For example this would be particularly interesting for the cases of 

external debt defaulting. The question there would be: Is education affected more than 

other policy fields when a country is experiencing a severe fiscal deficit? To approach this 

question perhaps a good option would be to use qualitative methods or if one chooses 

quantitative methods to run a multiplicative interaction model that looks for the effect 

external debt has on education when the crisis scenario is met, but not otherwise.    

 

Other research opportunities that emerge are related to evaluating the effect the same 

policies have for other public policies. Are the results similar in other public policy 

outcomes? Is the same observable in another field of social policies such as healthcare 

systems? These questions remain unanswered for now, mainly due to the difficulty of 

measuring outcomes of public policies, but it would be interesting to generate 

operationalization solutions to measure the effect these types of reforms have on these 
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other issues. Once again the data constraints are a limit that researchers have to breach, 

but if the OECD was able to measure successfully the outcomes of education it is 

imaginable that challenges in other policy fields can be equally tackled.  

 

However due to time and resources constraints this master thesis only touches on one 

area of these debates by exploring the interesting field of education policy. Many of the 

debates in the literature remain open for controversy and contestation, but this study 

provides at least some empirical information that could allow for a better understanding 

of what matters for education.  
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6. Appendix 1 
 

Table I – Countries participating in PISA 
Country observed Number of participations in PISA 

Albania 2 

Argentina 3 

Australia 4 

Austria 4 

Azerbaijan 2 

Belgium 4 

Brazil 4 

Bulgaria 3 

Canada 4 

Chile 3 

Chinese Taipei 2 

Colombia 2 

Croatia 2 

Czech Republic 4 

Denmark 4 

Dubai (UAE) 1 

England 3 

Estonia 2 

Finland 4 

France 4 

Germany 4 

Greece 4 

Hong Kong-China 4 

Hungary 4 

Iceland 4 

Indonesia 4 

Ireland 4 

Israel 3 

Italy 4 

Japan 4 

Jordan 2 

Kazakhstan, Republic of 1 

Korea, Republic of 4 

Kyrgyzstan 2 

 (continued) 
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Latvia 4 

Liechtenstein 4 

Lithuania 2 

Luxembourg 4 

Macao-China 3 

Macedonia 1 

Mexico 4 

Montenegro, Republic of 3 

Netherlands 3 

New Zealand 4 

Northern Ireland 4 

Norway 4 

Panama 1 

Peru 2 

Poland 4 

Portugal 4 

Qatar 2 

Romania 3 

Russian Federation 4 

Scotland 4 

Serbia, Republic of 3 

Shanghai-China 1 

Singapore 1 

Slovak Republic 3 

Slovenia 2 

Spain 4 

Sweden 4 

Switzerland 4 

Thailand 4 

Trinidad and Tobago 1 

Tunisia 3 

Turkey 3 

United States 3 

Uruguay 3 

Wales 4 

Total 216 

Table I – Number of participation per Country in PISA 
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Table II – Results Hausman Test  

 
Table II – STATA output 

Table III – Results Breusch-Pagan Lagrange multiplier Test  

 
Table X – STATA output 

Table IV – Results Random Effects estimation results  

 
Table XIV – STATA Output 

                Prob>chi2 =      0.0867
                          =        8.14
                  chi2(4) = (b-B)'[(V_b-V_B)^(-1)](b-B)

    Test:  Ho:  difference in coefficients not systematic

            B = inconsistent under Ha, efficient under Ho; obtained from xtreg
                           b = consistent under Ho and Ha; obtained from xtreg
                                                                              
     lndebt1     -2.278128    -1.964308       -.3138197        .9502361
   rigidbudg     -7.071873    -10.44709         3.37522        5.461619
decentrali~n      10.03154     12.42005       -2.388511        4.107293
    pmscheme       3.00139     6.438008       -3.436618        1.591114
                                                                              
                   fixed        random       Difference          S.E.
                    (b)          (B)            (b-B)     sqrt(diag(V_b-V_B))
                      Coefficients     

. hausman fixed random

                          Prob > chi2 =     0.0000
                              chi2(1) =   152.68
        Test:   Var(u) = 0

                       u     2584.459       50.83757
                       e     96.83967       9.840715
               PISA_sc~e     2703.111       51.99145
                                                       
                                 Var     sd = sqrt(Var)
        Estimated results:

        PISA_score[countryid,t] = Xb + u[countryid] + e[countryid,t]

Breusch and Pagan Lagrangian multiplier test for random effects

                                                                              
         rho      .801195   (fraction of variance due to u_i)
     sigma_e    .21831753
     sigma_u    .43827234
                                                                              
       _cons     3.530711   3.625407     0.97   0.330    -3.574955    10.63638
    lnurbpop    -.9688344   .7393917    -1.31   0.190    -2.418015    .4803467
 lnpexgovbud    -.3349367   .6582082    -0.51   0.611    -1.625001    .9551276
pexgdppers~d      .012243   .0237675     0.52   0.606    -.0343405    .0588265
      pexgdp     .0119436   .1679821     0.07   0.943    -.3172953    .3411824
lnmodpopde~y     .0897676   .0639381     1.40   0.160    -.0355488     .215084
 lngdppercap     .3342054   .2212291     1.51   0.131    -.0993956    .7678063
      wrtype    -.0000522   .0050127    -0.01   0.992    -.0098768    .0097725
     lndebt1    -.0850121   .1431752    -0.59   0.553    -.3656303    .1956062
   rigidbudg    -.4274431   .2245383    -1.90   0.057    -.8675301     .012644
decentrali~n     .3814127   .1940757     1.97   0.049     .0010313    .7617941
    pmscheme    -.0883491   .1354738    -0.65   0.514    -.3538729    .1771747
                                                                              
      PISAPL        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
                             Robust
                                                                              
                             (Std. Err. adjusted for 33 clusters in countryid)

corr(u_i, X)       = 0 (assumed)                Prob > chi2        =    0.0000
Random effects u_i ~ Gaussian                   Wald chi2(11)      =    247.28

       overall = 0.5329                                        max =         3
       between = 0.6290                                        avg =       2.1
R-sq:  within  = 0.0089                         Obs per group: min =         1

Group variable: countryid                       Number of groups   =        33
Random-effects GLS regression                   Number of obs      =        70
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Table V – OLS Multiple Regression results  

 
Table V – STATA Output 

Table VI – OLS Multiple Regression test for Multicollinearity  

 
Table VI – STATA Output 

Table VII – OLS Multiple Regression test for heteroskedasticity  

 
Table XIIII – STATA Output 

 

Table VIII – Countries with Rigid Budget policy  
Country Rank 2009 PISA Pisa Scores Mean 

Republic of Korea  5/68 541 

Belgium 16/68 509.33 

Austria 34/68 486.67 

Italy 36/68 486 

Croatia 40/68 478.67 

Lithuania 41/68 474 

Colombia 58/68 398.66 

Indonesia 63/68 385.33 

Table XIII – Created by the author 

  

                                                                              
       _cons    -.0807866   .9885758    -0.08   0.935    -2.031402    1.869829
    lnurbpop    -.5988358   .2447076    -2.45   0.015    -1.081682   -.1159893
lnmodpopde~y     .0356185   .0234653     1.52   0.131    -.0106823    .0819192
 lngdppercap     .5024445   .0499646    10.06   0.000     .4038565    .6010325
      wrtype    -.0072204   .0015864    -4.55   0.000    -.0103506   -.0040901
     lndebt1    -.0256754    .055784    -0.46   0.646     -.135746    .0843953
   rigidbudg    -.2205139   .1201951    -1.83   0.068    -.4576778    .0166499
decentrali~n     .1970383   .0688159     2.86   0.005     .0612538    .3328228
    pmscheme     .0184913   .0661742     0.28   0.780    -.1120808    .1490634
                                                                              
      PISAPL        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total         135.6   189  .717460317           Root MSE      =  .53729
                                                       Adj R-squared =  0.5976
    Residual    52.2516304   181  .288683041           R-squared     =  0.6147
       Model    83.3483696     8  10.4185462           Prob > F      =  0.0000
                                                       F(  8,   181) =   36.09
      Source         SS       df       MS              Number of obs =     190

    Mean VIF        1.36
                                    
     lndebt1        1.01    0.988843
lnmodpopde~y        1.06    0.942265
   rigidbudg        1.09    0.921627
 lngdppercap        1.46    0.683944
      wrtype        1.48    0.674591
    pmscheme        1.70    0.588861
decentrali~n        1.74    0.574789
                                    
    Variable         VIF       1/VIF  

         Prob > chi2  =   0.0341
         chi2(1)      =     4.49

         Variables: fitted values of PISA_score
         Ho: Constant variance
Breusch-Pagan / Cook-Weisberg test for heteroskedasticity 
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7. Appendix 2 – Data Appendix 
 

This research project uses a panel dataset created by the author from data compiled from 

OECD PISA studies, the UNESCO UIS dataset, the OECD Economic Surveys (for each of the 

countries observed), the World Bank (World dataBank) (World Bank, 2010), the WEO 

dataset  (International Monetary Fund, 2010) and from some particular Ministries of 

Education for countries where the data was not available from the international 

institutions already mentioned.32 There are 69 countries observed for the years 2000, 

2003, 2006 and 2009; however not all countries participated in all the years of PISA and 

this explains why some countries will not have the PISA results for all years. Also, it is 

important to point out some data was not available even though multiple sources were 

consulted. Finally, to work with this dataset some transformations have been made to 

some variables so that they have a normal distribution. Usually the chosen transformation 

was to use the natural log of the variable instead of the variable itself (e.g. the control 

variable urban will not but used but instead lnurbanpop).  

 

a. Variables related to PISA performance: 

PISA 2000:  
Number of countries: 43 

Source: http://pisa2000.acer.edu.au/  

*The means are estimated from the female/male variable estimation. 

**England, Northern Ireland Scotland and Wales have all the same values since the data is not 
differentiated in the data set.  

***The data for the Netherlands are not taken into account since it does not meet OECD 
standards.  

****The OECD average is estimated with the countries that were part of the OECD by the time the 
dataset was created.  

PISA 2003: 
Number of countries: 41 

                                                 
32

 This was the case of Azerbaijan, Dubai (UAE), Estonia, France, Japan, Kingdom of Jordan, Republic of 

Korea, Latvia, Lichtenstein, Lithuania, Republic of Macedonia, Moldova, the Netherland, New Zealand, 

Panama, Peru, Qatar, Romania, Serbia, Slovakia, Slovenia, Thailand, Trinidad and Tobago, Tunisia, and 

Uruguay. 

http://pisa2000.acer.edu.au/
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Source: http://pisacountry.acer.edu.au/ 

* The values for the Math results of England are not taken into account since they do not meet 
OECD standards. 

** Serbia and Montenegro have the same values since the data is not differentiated in the data 
set.   

*** The OECD average is estimated with the countries that were part of the OECD by the time the 
dataset was created. 

PISA 2006: 
Number of countries: 57 

Source: http://pisacountry.acer.edu.au/ 

* The values for the Reading results of the United States are not taken into account since they do 
not meet OECD standards due to publishing problems with the test. 

** The OECD average is estimated with the countries that were part of the OECD by the time the 
dataset was created. 

PISA 2009: 
Number of countries: 65 

Source: http://www.oecd.org/edu/pisa/2009 

* Sixty-five countries/economies implemented the PISA 2009 assessment in 2009 (results available 
from 7 December 2010). A further 9 carried out the same assessment in 2010 (results available 
from December 2011). 

PISA_score 
Mean of the results on the three domains, PISA_score = (math_mean+ read_mean+ sci_mean)/3 

PISAPL 
Pisa proficiency levels according to 2003 classification: 

Values in scores: (0/358=0) (359/420=1) (421/483=2) (484/544=3) (545/606=4) (607/668=5)  

 

b. Variables related to Performance Management Scheme 

PMSCHEME 
Sources: (European Commission , 2010); (Ministry of Education - Canada, 2009); (Falleti, 2010); 
(OECD Economic Working Papers, 2008); (OECD Economic Working Papers, 2009); (OECD 
Economics Department Working Papers, 2009); (OECD Economics Department Working Papers, 
2009);  (OECD Economic Working Papers, 2010); (OECD Education Working Papers, 2008); (OECD, 
2003); (OECD, 2006);  (OECD, 2007); (OECD, 2007);  (OECD, 2007); (OECD, 2007);(OECD, 2008); 
(OECD, 2008);  (OECD, 2008); (OECD, 2008); (OECD, 2009); (OECD, 2009); (OECD, 2009); (OECD, 
2010); (OECD, 2009); (OECD, 2009); (OECD, 2009); (OECD, 2009); (OECD, 2009); (OECD, 2009); 
(OECD, 2009);  (OECD, 2010); (OECD, 2010);  (OECD, 2010); (OECD, 2010); (OECD, 2010); and 
(Ozga, 2003) 

 

http://pisacountry.acer.edu.au/
http://pisacountry.acer.edu.au/
http://www.oecd.org/edu/pisa/2009
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From particular Ministries of Education for countries where the data was not available in the 
international institutions: 

Azerbaijan (Ministry of Education - Azerbaijan Repubilc, 2009), Dubai (UAE) (Dubai Government 
Excellence Program - Dubai (UAE) , 2006), Estonia (Estonian Ministry of Education and Research - 
Estonia), France (Ministère de l'éducation nationale, de la jeunesse et de la vie associative, 2010), 
Japan (Ministry of Education, Culture, Sports, Science and Technology - Japan, 2006), Kingdom of 
Jordan (Ministry of Education - Kingdom of Jordan, 2010), Republic of Korea (Ministry of 
Education, Science and Technology - Republic of Korea, 2008), Latvia (The Latvian Institute , 2008), 
Lichtenstein (Portal Principauté de Liechtenstein - Science & formation - Liechtenstein, 2010), 
Lithuania (Ministry of Education and Science - Republic of Lithuania, 2009), Republic of Macedonia 
(Ministry of Education and Sciene - Republic of Macedonia), Moldova (Ministry of Education - 
Republic of Moldova, 2010), the Netherland (Ministry of Education, Culture and Science, 2007), 
New Zealand (Ministry of Education - New Zealand, 2009) Panama (Ministerio de Educación - 
Panama, 2007), Peru (Ministerio de Educación - Peru, 2008), Qatar (Ministry of Education of 
Quatar, 2010), Romania (Ministry of Education, Youth and Sports - Romania, 2006), Serbia 
(Ministry of Education - Republic of Serbia, 2010), Slovakia (Ministry of Education, science, 
research and sport of the Slovak Republic, 2007), Slovenia (Ministry of Education and Sport - 
Republic of Slovenia, 2009), Thailand (Office of the Basic Education Commission - Thailand, 2010), 
Trinidad and Tobago (Ministry of Education - Republic of Trinidad and Tobago, 2010), Tunisia  
(Ministère de l'Education et de la Formation - Tunisie, 2009), and Uruguay (Ministerio de 
Educación y Cultura de Uruguay, 2010). 

Performance Management scheme 2=existing and applicable, 1 =existing but not applied to all 
levels or in a general extent, 0=non existing 

 

c. Variables related to Fiscal and Budget Policies 

DESCENTRALIZATION  
Sources: (European Commission , 2010); (Ministry of Education - Canada, 2009); (Falleti, 2010); 
(OECD Economic Working Papers, 2008); (OECD Economic Working Papers, 2009); (OECD 
Economics Department Working Papers, 2009); (OECD Economics Department Working Papers, 
2009);  (OECD Economic Working Papers, 2010); (OECD Education Working Papers, 2008); (OECD, 
2003); (OECD, 2006);  (OECD, 2007); (OECD, 2007);  (OECD, 2007); (OECD, 2007);(OECD, 2008); 
(OECD, 2008);  (OECD, 2008); (OECD, 2008); (OECD, 2009); (OECD, 2009); (OECD, 2009); (OECD, 
2010); (OECD, 2009); (OECD, 2009); (OECD, 2009); (OECD, 2009); (OECD, 2009); (OECD, 2009); 
(OECD, 2009);  (OECD, 2010); (OECD, 2010);  (OECD, 2010); (OECD, 2010); (OECD, 2010); and 
(Ozga, 2003) 

 

From particular Ministries of Education for countries where the data was not available in the 
international institutions: 

Azerbaijan (Ministry of Education - Azerbaijan Repubilc, 2009), Dubai (UAE) (Dubai Government 
Excellence Program - Dubai (UAE) , 2006), Estonia (Estonian Ministry of Education and Research - 
Estonia), France (Ministère de l'éducation nationale, de la jeunesse et de la vie associative, 2010), 
Japan (Ministry of Education, Culture, Sports, Science and Technology - Japan, 2006), Kingdom of 
Jordan (Ministry of Education - Kingdom of Jordan, 2010), Republic of Korea (Ministry of 
Education, Science and Technology - Republic of Korea, 2008), Latvia (The Latvian Institute , 2008), 
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Lichtenstein (Portal Principauté de Liechtenstein - Science & formation - Liechtenstein, 2010), 
Lithuania (Ministry of Education and Science - Republic of Lithuania, 2009), Republic of Macedonia 
(Ministry of Education and Sciene - Republic of Macedonia), Moldova (Ministry of Education - 
Republic of Moldova, 2010), the Netherland (Ministry of Education, Culture and Science, 2007), 
New Zealand (Ministry of Education - New Zealand, 2009) Panama (Ministerio de Educación - 
Panama, 2007), Peru (Ministerio de Educación - Peru, 2008), Qatar (Ministry of Education of 
Quatar, 2010), Romania (Ministry of Education, Youth and Sports - Romania, 2006), Serbia 
(Ministry of Education - Republic of Serbia, 2010), Slovakia (Ministry of Education, science, 
research and sport of the Slovak Republic, 2007), Slovenia (Ministry of Education and Sport - 
Republic of Slovenia, 2009), Thailand (Office of the Basic Education Commission - Thailand, 2010), 
Trinidad and Tobago (Ministry of Education - Republic of Trinidad and Tobago, 2010), Tunisia  
(Ministère de l'Education et de la Formation - Tunisie, 2009), and Uruguay (Ministerio de 
Educación y Cultura de Uruguay, 2010). 

 Decentralization of the educational system coded: 2= bottom up decentralization, 1= top down 

decentralization, 0= centralized education system 

RIGIDBUDG 
Sources: (European Commission , 2010); (Ministry of Education - Canada, 2009); (Falleti, 2010); 
(OECD Economic Working Papers, 2008); (OECD Economic Working Papers, 2009); (OECD 
Economics Department Working Papers, 2009); (OECD Economics Department Working Papers, 
2009);  (OECD Economic Working Papers, 2010); (OECD Education Working Papers, 2008); (OECD, 
2003); (OECD, 2006);  (OECD, 2007); (OECD, 2007);  (OECD, 2007); (OECD, 2007);(OECD, 2008); 
(OECD, 2008);  (OECD, 2008); (OECD, 2008); (OECD, 2009); (OECD, 2009); (OECD, 2009); (OECD, 
2010); (OECD, 2009); (OECD, 2009); (OECD, 2009); (OECD, 2009); (OECD, 2009); (OECD, 2009); 
(OECD, 2009);  (OECD, 2010); (OECD, 2010);  (OECD, 2010); (OECD, 2010); (OECD, 2010); and 
(Ozga, 2003) 

 

From particular Ministries of Education for countries where the data was not available in the 
international institutions: 

Azerbaijan (Ministry of Education - Azerbaijan Repubilc, 2009), Dubai (UAE) (Dubai Government 
Excellence Program - Dubai (UAE) , 2006), Estonia (Estonian Ministry of Education and Research - 
Estonia), France (Ministère de l'éducation nationale, de la jeunesse et de la vie associative, 2010), 
Japan (Ministry of Education, Culture, Sports, Science and Technology - Japan, 2006), Kingdom of 
Jordan (Ministry of Education - Kingdom of Jordan, 2010), Republic of Korea (Ministry of 
Education, Science and Technology - Republic of Korea, 2008), Latvia (The Latvian Institute , 2008), 
Lichtenstein (Portal Principauté de Liechtenstein - Science & formation - Liechtenstein, 2010), 
Lithuania (Ministry of Education and Science - Republic of Lithuania, 2009), Republic of Macedonia 
(Ministry of Education and Sciene - Republic of Macedonia), Moldova (Ministry of Education - 
Republic of Moldova, 2010), the Netherland (Ministry of Education, Culture and Science, 2007), 
New Zealand (Ministry of Education - New Zealand, 2009) Panama (Ministerio de Educación - 
Panama, 2007), Peru (Ministerio de Educación - Peru, 2008), Qatar (Ministry of Education of 
Quatar, 2010), Romania (Ministry of Education, Youth and Sports - Romania, 2006), Serbia 
(Ministry of Education - Republic of Serbia, 2010), Slovakia (Ministry of Education, science, 
research and sport of the Slovak Republic, 2007), Slovenia (Ministry of Education and Sport - 
Republic of Slovenia, 2009), Thailand (Office of the Basic Education Commission - Thailand, 2010), 
Trinidad and Tobago (Ministry of Education - Republic of Trinidad and Tobago, 2010), Tunisia  
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(Ministère de l'Education et de la Formation - Tunisie, 2009), and Uruguay (Ministerio de 
Educación y Cultura de Uruguay, 2010). 

 Rigid budget for education 1=rigid budget for education authority must comply with, 0=no 
provision 

DEBT (lndebt133) 
Source: WEO, International Monetary Fund 

General government gross debt (as % of GDP) 

EXTDEBT (LNEXTDEBT) 
Source: UNESCO UIS / World Bank (World dataBank) 

External debt stocks (% of GNI). 

 

d. Control Variables: 

WRTYPE 
Sources: (Esping-Andersen, 1990) (Hega & Hokenmaier, 2002) (Martínez, 2008) (Rudra, 2005); 
(Cieza, 2009) (Park & Jung, 2008) 

Type of welfare regime in which in country fits:  

1= Conservative 

2=Liberal 

3= Social Democrat 

4= Southern European 

5= Productivist (LA) 

6= Protectionist (LA) 

7= Familiaristic (LA) 

8= Former USSR  

9= Post-Communist European 

10= Eastern-European Developing 

11=Facilitative (Asia) 

12=Developmental-Particularistic 

13=Developmental Universalistic 

14=Unclassified  

PEXGDP  
Source: UNESCO UIS / World Bank (World databank) 

 Public spending on education, total percentage of GDP . 

                                                 
33

 The variable used for the analysis will be lndebt1 which is equal to the natural logarithm of debt+1, since 

some values of debt are bellow 1 and the natural logarithm of this numbers would be negative.  
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PEXGDPPERSTUD  
Source: UNESCO UIS / World Bank (World dataBank) 

Public expenditure per pupil as a percentage of GDP per capita. 

PEXGOVBUD (LNEXGOVBUD) 
Source: UNESCO UIS / World Bank (World databank) 

Public spending on education as a percentage of government expenditure.  

AREA (lnarea) 
Source: UNESCO UIS / World Bank (World databank) 

Land area of the country in square kilometers. 

URBPOP (lnurbpop) 
Source: UNESCO UIS / World Bank (World databank) 

Percentage of urban population out of total population.  

POP  
Source: WEO, International Monetary Fund 

Population in millions 

GDPPERCAP (lngdppercap) 
Source: WEO, International Monetary Fund 

Gross domestic product per capita, current prices. 

POPDENSITY  
Source: WEO, International Monetary Fund and World Bank (World databank) 

Population in millions divided by area 

MODPOPDENSITY (modpopdensity) 
Source: WEO, International Monetary Fund and World Bank (World databank) 

Population divided by area. (created from variables popmod34 and area) 

  

                                                 
34

 Popmod is a variable for population (pop*1,000,000) 
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