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1. Introduction 
 

1.1 Problem definition  

Much has been written about pensions in the last couple of decades. First of all because of 

problems related to the ageing society through which many countries now face and were 

facing fiscal problems for financing the growing pension costs (Barr, 2006). Also because of 

the rising question how countries should deal with these growing financing costs because the 

credit crisis has caused the value of pension funds’ asset portfolios to shrink severely. This 

decrease in portfolio value may cause difficulties for the pension fund managers’ ability to 

pay the future pension benefits. One of the causes of this situation is that pension funds 

invested their funds in risky assets  (RNW, 2010). Although investments in risky assets show 

higher returns on average, this might not compensate the downturn in portfolio value in times 

of economic downturn. 

This raises the question whether government policy should be aimed at limiting such risk 

seeking behaviour and if governments should have been stricter to avoid such downturns in 

portfolio value by limiting investments in certain asset groups or setting other quantitative 

limits on investments by pension funds. 

If there would exist a simple relationship between regulation strictness and pension fund 

success (i.e. maximizing portfolio value over a longer period of years), it would be logical 

that countries all over the world would probably have more or less the same regulations. This 

paper will show that this is not the case. This raises the question what other factors play a role 

in the determination of regulation strictness. 

This research has two aims. The first aim is to look for cross-country differences in regulation 

strictness on investment limits for pension funds. If there are differences found, the second 

aim of this research is to search for international patterns in regulation strictness. Patterns are 

defined for this research as relationships between regulation strictness on investment limits 

for pension funds and demographic, geographic and/or economic characteristics of the 

different countries. However a causal relationship between country characteristics and 

strictness on pension fund regulations will not be determined since this lies beyond the scope 

of this research.  

The main research question and the corresponding hypothesis are: 

Are there cross-country differences in regulation strictness for pension funds (investment 

limits) and are these differences related to specific demographic, geographic and/or 

economic characteristics (i.e. show patterns)? 
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H0. There are no patterns in the differences in pension fund regulation 

H1. There are patterns in the differences in pension fund regulation 
 

1.2 Social and academic relevance  

The relevance of this research is that patterns in the differences in regulation strictness 

towards pension funds could reveal a possible relationship with factors that influence the 

design of pension funds. The relationships between country characteristics and the pension 

fund investment regulation strictness could suggest interaction between variables other than 

portfolio maximization. The design of pension fund regulation and these influences could be 

of influence for scientific interpretation of pension funds regulations and design.  

 

1.3 Methodology 

To be able to investigate cross-country differences in investment regulation strictness on 

pension funds and whether limits for pension funds are related to other country characteristics 

an index of pension fund investment regulation strictness is made. The investment limits for 

pension funds set by governments are used to give scores on regulation strictness and these 

are used for the index. The countries and information on the different regulations are all taken 

from a paper published by the Organization for Economic Cooperation and Development 

(OECD) in which the results of a survey on pension fund investment regulation are 

shown(OECD, 2010). All OECD countries plus the other countries mentioned in this paper 

will be used in this research (except for India due to lack of sufficient information). A number 

of 36 countries are used to provide for enough variability in the index so that the patterns 

might be easier to interpret and more meaningful.  

 

1.3.1 Index 

The following variables are used to construct the index: 

 

Investment limit on different asset-categories: 

1. Equity  

2. Real Estate  

3. Bonds  

4. Retail investment funds  

5. Private investment funds  

6. Loans  
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7. Bank Deposits  

8. Foreign Assets 

Other quantitative restrictions: 

9. Self investment  

10. Investment in single issuer  

11. Ownership concentration limits 

12. Currency Matching requirement 

 

Per country, I have attributed points ranging from 0 to 10 in which 0 means not strict and 10 

means as strict as possible. For all the variables, the investment limits are set as a percentage 

of total funds. So if it is not allowed to invest more than 10% of total investments in a 

particular asset class, a score of 9 is given.  

Variables 1-11 have been attributed 0 if there is no investment limit set, 1 for a 90% 

investment limit, 2 if there is a 80% investment limit, 3 for a 70% investment limit, 4 if there 

is a 60% investment limit, 5 if there is a 50% investment limit, 6 for a 40% investment limit, 7 

for a 30% investment limit, 8 for a 20% investment limit, 9 if there is a 10% investment limit, 

10 if is not allowed to invest in at all in that particular asset class. Variable 12 received points 

in the same way but in the exact opposite direction, so the higher the currency matching 

requirements the higher the points attributed to the strictness index.   

Often there are multiple regulations within each asset class represented by one variable. In 

this case simple weights are taken in order to attribute points for that specific variable to the 

index.  So if there are for example two rules for investment limits on equity e.g. 50% on listed 

equity, and 30% on non-listed equity, 6 points will be given to the index ((5+7)/2=6).   

For investment limits for the first 8 asset classes (i.e. variables), the maximum amount that 

can be invested in single assets or single issuer are not used as an investment limit for that 

asset class to attribute points for the index, since this is already done in variable 10 on 

investment limits for single issue(r). This implies that only investment limits for groups of 

assets within the asset classes are used to determine the amount of points that is attributed to 

each of the variables. 

All the twelve variables are given an equal weight for the strictness index. Strictness means 

literally kept within narrowly specific limits and all variables seem to set specific limits for 

the investment behaviour of the pension funds in the countries. The only variable that is 

actually weighted is variable 8 on foreign asset investment limits, since this is a composed 

variable consisting of the same seven categories as variables 1-7(only then for foreign assets). 
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So all the 7 categories are given scores for foreign assets, but the total score of limits on 

foreign investments is divided by 7 so that the weight for the index of this variable is the same 

as the weight of the investment limits of all other variables. 

For some countries there are two categories of pension funds (e.g. voluntary and obligatory) 

described separately in the OECD paper. When there are two categories of pension funds per 

country they are treated as if they are separate countries for adding up the points of the 

variables. After this the simple average is calculated and given as a score to represent the 

countries’ total strictness. 

From the total scores of each of the countries the average is calculated and all country scores 

are divided by this average and multiplied by 100 so that the average of the index is 

approximately 100. The reason for this is that the index will be easier to interpret. It makes it 

easier to see immediately which countries are more (or less) strict than average and with how 

many percent they deviate from average. E.g. if a country has a strictness measure of 150, the 

reader can immediately see that the country is above average strict and that it deviates plus 50 

percent from the average strictness measure. For the search for relationships (via correlations 

and differences in means) this has no influence since the relative differences stay the same.  

There is also another index made, which uses weights for the variables that are based on the 

total pension fund portfolios in the Netherlands. If there are for example certain asset 

categories that are heavily invested in, a larger weight is attributed to the corresponding 

variable. 

This is to verify whether the relationships that were found using the index with the simple 

weights described above, are confirmed by an index using weights based on a ‘real life’ 

portfolio. If the relationships change severely, this might imply that correlations are very 

subjective to the definition of regulation strictness for pension funds investment, while if they 

stay more or less the same, the relationships found are confirmed and these relationships are 

not so subjective to the precise definition of regulation strictness on pension fund investments. 

 

1.3.2 Patterns 

Patterns (i.e. relationships found between the country characteristics and regulations 

strictness) have been looked for in two ways: 

1. In some cases, sub-groups of countries are created by similarities in their country 

characteristics and the mean in strictness of these groups are compared and analysis is done to 

see if these groups of countries differ significantly in strictness. 
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2. Correlations are used to see whether some quantitative characteristics are related to the 

strictness of these countries. Although this research is not aimed to find a causal relationship, 

additionally to the tests for correlations a test to find a simple linear regression is used in some 

cases to find the regression coefficient (B) of the relationship. (B is the coefficient in the 

regression formula that represents the amount by which the dependent variable grows (or 

declines if negative) if the independent variable grows by 1). 

 

The paper has the following outline: First, chapter 2 will give a short summary of the related 

literature on international pension fund characteristics. Then in chapter 3, some introductive 

information pensions will be presented. Chapter 4 will present the results of the research and 

in chapter 5 the interpretations of the results will be given. Finally, some conclusions are 

drawn and recommendations will be made in chapter 6. 

 

2. Related Literature 

In this section two related papers and the main findings of these papers are presented. 

The first related paper is on patterns in international pension provision (Palacios et al, 2000). 

The authors have related major demographic projections and other important variables to the 

public and private pension schemes. The paper focuses on demographic projections, 

international patterns and regional patterns in pension provision. The difference between the 

two researches is that the research by Palacios et al uses many demographic projections, while 

this research uses facts (and not projections) on regulations and demographic, geographic and 

economic characteristics. Also this paper focuses on regulation strictness which is much 

narrower than the focus of their paper which presents the results of a research on private and 

public schemes and related patterns. Nevertheless, the paper has provided some insights in the 

characteristics of different pension funds and has revealed the importance of demographical 

characteristics for pensions. They primarily focus on aging, so characteristics like expected 

average age and fertility rates are projected. In the second part of the research, international 

and regional patterns have been searched on pension characteristics like spending, 

replacement rates, payroll taxes, funding, pension reserves, privately managed pension assets 

etc. 

Another linked paper is written on regulations on private pension funds’ structure, 

performance and investments (Srinivas et al, 2000). Countries regulated by relative 

performance regulation and strict asset-allocation. In this paper cross-country evidence on this 
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subject is presented. Although this paper is relatively closely linked, the focus of this paper 

lies in the fact that the authors compare the pension fund regulations in OECD countries with 

Eastern European and Southern American countries. One of the findings in this paper is that 

the result of strict regulations is that pension fund portfolios in countries become very similar 

and their returns are practically indistinguishable. The authors then argue that in order for 

workers to benefit for their future pensions from competing pension funds and individual 

choice of funds, regulations need to be loosened. One of the other findings is that Eastern 

European and Latin American countries are stricter than OECD countries. Only for portfolio 

limits, some OECD countries seem to be more stringent. 

 

3. Pensions 

The term ‘pension’ is used to refer to all kinds of pensions like disability pensions, survivor 

pensions and old age pensions. This paper deals with pension funds providing old age 

pensions. The main purpose of an old age pension is to provide income in the years when 

people no longer have a job that provides a steady income, so after retirement age, which 

begins in between the age of 60 and 67 for most jobs in most countries. The four main 

objectives of this kind of pension provision are consumption smoothing, insurance 

providence, poverty relief and redistribution (Barr et al, 2006). Different countries have 

different ways of dealing with the provision of pensions. Some countries have for example 

fully funded schemes, in which the pension contribution are invested in assets and 

accumulated. The accumulated wealth is then used to pay for pensions throughout the years. 

Other countries offer a pay-as-you-go (PAYG) system, which means that the people that are 

currently working pay for the pensions of people who are retired now via current taxes.  Other 

countries provide a partially funded scheme, which is a mix between these two systems. 

Within a funded scheme, distinction is made between defined benefit (DB) and defined 

contribution (DC). Defined benefit refers to a scheme in which the money that will be 

received for a pension depends on the income and is calculated using an actuarial formula.  

Defined contribution refers to a system in which the money paid prior to the years of pension 

is put into a personal account, invested in assets and the total returns are used to calculate an 

annuity. The annuity will be received until death, based on life expectancy, the income of the 

years prior to investment and the performance of the pension fund. One of the key differences 

between DC and DB schemes is difference in the person that bears the risk (Clark and Hu 

2005). In the defined benefit schemes, employees always receive a particular percentage of 
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the final salary and so they bear not so much risk In the defined contribution schemes, the 

employees are relying on the performance of the pension funds and thus on the pension fund 

management and so they are exposed to a larger part of the risk. 

Another characteristic of a pension system is that all countries have an obligatory pension 

scheme and a complementary voluntary scheme. Some countries also have a complementary 

mandatory scheme to add up to the basic obligatory pension scheme.  

There has been much debate on whether countries should use a mix of funded or PAYG, 

(complementary) obligatory or voluntary and what mix should be between these alternatives 

should be used. Although there has been a clear trend from PAYG to funded schemes, this 

paper focuses on another issue namely on the strictness in pension fund investment 

regulations. The reason for this is that pension scheme design is a widely debated subject. The 

research will cover both the obligatory and the voluntary pension funds. This is to ensure that 

the dataset used represents a government’s strictness toward all pension funds and not just a 

part of the pension system. 

The only implication of this for the research is that countries need to have funded or partially 

funded schemes in order to be investigated in this research. The reason for this is that it will 

ensure the possibility to investigate the strictness in pension fund investment regulations, 

since a funded scheme implies that a country makes use of pension funds to pay for the 

pension benefits in that particular country. All the countries that are investigated in this paper 

thus make use of a funded or partially funded scheme in their pension provision.  

In the next part the results of the research are presented.   

 

4. Results 

Now the results of the research are presented. First the index of strictness will be shown in the 

first paragraph and then some results of the search for patterns will be shown split in 

paragraphs 2, 3 and 4 showing patterns with respectively geographic, demographic and 

economic characteristics. Then in the last paragraph, the other index is presented in which the 

weights of the variables that together form the index are changed. Also the major differences 

and/or similarities in the patterns found as compared to the index using simple weights are 

shown. In appendix A the reader can find all the variables used for finding the patterns, 

including the two indexes. 
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Belgium and Ireland. The large diversity in strictness is also something that stands out when 

looking at the table. The smallest observation has a strictness measure of 0 (New Zealand), 

while the strictest country has a measure of 220, namely Bolivia. The 0 means is that the 

strictness is 100% below average and there are no investment restrictions at all. A score of 

220 for Bolivia means that it scores 120% higher on the strictness index than the ‘average 

country’. The strictness of all countries for all the variables can be found again in Table B.  

It also becomes clear from the totals at the bottom of the table in Appendix B that the variable 

investment limit on self investment contributes most points to the index. Also investment in 

single issue(r), loans and real estate investment limits are high contributors to the index. 

Investment limits on bank deposits and currency matching requirement attribute the least to 

the index. This means that on average countries have most or fewest restrictions on these asset 

classes and that adjusting weights of the corresponding variables in the composition of the 

index could influence the relationships found.   

The question is whether the differences in strictness show any relationships with 

demographic, geographic and economic/financial country characteristics. In the next section 

of the paper the results of the tests on geographical related characteristics are presented to 

show the patterns with strictness. 

 

4.2 Geography 

In this paragraph geographical characteristics of the countries will be compared with 

regulation strictness on investments of pension funds to see if this reveals any patterns. First 

continents are separated in subsets and the means of the strictness of all countries in each 

continent are compared, then Nordic vs. Olive countries (terms will be specified later) are 

compared to see whether the strictness means of these continents differ significantly.  

 

4.2.1 Continent 

Below in table 1 and 2 the results of an Anova- test are presented. Although the sub-groups 

show large differences in sample sizes, this test can be used nevertheless, because the test of 

significance (F-test) uses the information on sample sizes for the degrees of freedom and thus 

in the outcome of the test,\ this is taken into account. The continents measures of strictness of 

Asia and Africa can be questioned since of these populations only a small sample is used to 

calculate the continent means. 
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Strictness Anova 

         
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. Continent Means.  Table 2. Anova test, continent means. 
 
In table 1 the mean strictness of the different continents are presented.  Here the reader can 

see that the countries in Europe have an average strictness measure of around 100 (the total 

average). This is most likely due to the fact that a large part of the total sample of countries, 

namely 24 out of 36, is a European country. South America has an average of approximately 

171, North America has an average of only 88, Africa has an average of 133 and Australia of 

only 10.5, which is very small.  

Besides the regulation strictness means of all continents, also the one way analysis of variance 

(Anova) is used to see whether the means of the different continents are unequal. The result is 

that it has an F statistic of 3.524 resulting in a significance of 0.013. This implies that it is 

98,7% certain that these means are not equal, and thus this test shows that the difference is 

significant at the 5% percent level, meaning that we can state that continent means are 

unequal. The missing part of Table 1 can be found in Appendix C. However, the table does 

show that the continents with few observations have a very large 95% confidence interval of 

the population mean and Europe has a relatively small confidence interval. A 95% confidence 

interval means that we can be 95% certain that the population mean is within the specified 

interval, so the larger the interval the less certain we are about the actual mean. Nevertheless, 

the Anova-test takes the standard deviations and confidence interval into account. 

From these results it is thus obvious that within continents there are large differences between 

the countries, but also continent means in strictness differ much and large enough to state that 

is highly unlikely that continents are evenly strict on average. 

 

 

 

 

 
Sum of 

Squares df 

Mean 

Square F Sig. 

Between 

Groups 

39955,556 5 7991,111 3,524 ,013 

Within 

Groups 

68030,333 30 2267,678 
  

Total 107985,889 35    

 N Mean 

Europe 24 101,75 

Asia 3 51,00 

South America 3 171,33 

North America 3 87,67 

Africa 1 133,00 

Australia 2 10,50 
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4.2.2 Nordic vs Olive 

Another geographical test that has been conducted is a t-test to see if the Nordic countries1 

differ in their average strictness compared to the strictness of the so-called Olive countries.2 

Group Statistics 

 Nordic_

Olive N Mean Std. Deviation Std. Error Mean 

 

Strictness 

Nordic 5 116,40 25,803 11,539 

Olive 6 108,33 42,665 17,418 

Table 3. Descriptive statistics of Nordic and Olive countries. 

The means of Nordic and Olive countries are respectively 116.40 and 108.33. 

There is also a test conducted to see if these means differ significantly. This test can be found 

in appendix D and the main result is that there is a significance of 0.709 meaning that we 

cannot state that these means are different of each other. Also these groups have an almost 

equal sample size, which makes it easier to compare the group means. 

 

Although the test showed that the differences in strictness between countries and continents 

were rather large, most countries were from one continent namely Europe. In order to create 

groups of equal sample sizes, more focus has been put on demographical and economical 

characteristics in order to create more equal sample sizes. In the next paragraph the results of 

the search for patters and relations with demographical characteristics will be presented. 

 

4.3. Demography 

Demographical characteristics might be useful in explaining the differences in strictness of 

the countries in the sample. The demographical characteristics that are used to find 

relationships with strictness in regulation are language origin and main religion. These 

characteristics can be both related to culture.  It could be argued that the language origin and 

the main religion of a country have influence on the country design and governmental policy 

and thus also regulations, since these characteristics both contain information on the cultural 

background of a country. 

First the results of the language origin of the countries will be shown and then the results of 

the tests on religion for all the countries will be presented. Both country characteristics are 

likely to influence the design and regulations of a country. 

                                                 
1 Denmark, Sweden, Norway, Iceland and Finland 
2 Greece, Italy, Portugal, Spain, Turkey and Israël. 
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Language origin might be related to the strictness in regulation, because countries with the 

same language origin are probably more likely to share other characteristics like culture. Four 

different categories have been distinguished for this sample: Germanic, Germanic/Latin, 

Latin, Slavic and Other. Countries in each category can be looked up in appendix A. 

 

4.3.1. Language Origin 

Below the reader can find the main results of the Anova-test for the equality of means of 

countries with different language origins. In Appendix E the reader can find the rest of the 

results of table 4, including the confidence interval, the minima and maxima. It is obvious 

from this table that the countries with a Latin and a Slavic origin are very strict, while the 

Germanic and Germanic/Latin show a strictness of around 73 which is far below total 

average. 

 

STRICTNESS        ANOVA 

 
N Mean 

Germanic 14 73,86 

Germanic+Latin 3 73,00 

Latin 10 133,30 

Slavic 3 140,67 

Other 6 86,33 

Total 36 97,94 

Table 4. Descriptive statistics Language.  Table 5. Anova-test language origin 

 

In table 4 the reader can see that the differences in sample sizes are quite large. From the 

corresponding appendix it can be seen that this has its effect on the size of the confidence 

intervals and thus we can be less certain about whether the means stated are actually true if 

there is a small sample. The differences in sample sizes make the mean comparison less 

reliable. In table 5, the results of the Anova-test are presented. The main result is that the 

differences between countries with different language origins are significant at the 5% level, 

significance being 0,042.  

Another related test that is done is a mean comparison between the first two groups, Germanic 

and Germanic/Latin, and the other three groups. Below in table 6 the reader can find the 

results of this comparison 

 
Sum of 

Squares df 

Mean 

Square F Sig. 

Between 

Groups 

28774,075 4 7193,519 2,815 ,042 

Within 

Groups 

79211,814 31 2555,220 
  

Total 107985,889 35    
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Group Statistics 

 VAR00001 N Mean Std. Deviation Std. Error Mean 

 index 3-5 19 119,63 51,700 11,861 

1-2 17 73,71 50,590 12,270 

Table 6. Descriptive statistics of test of language origin. 

 

The means are quite different namely 74 for the Germanic and Germanic/Latin countries and 

120 for the others. The significance between these two groups is 0.011 and thus the strictness 

between these two groups is significant at the 5% level. In appendix F, the results can be 

found of the t-test showing the significance.   
 

4.3.2. Religion 

Below are the results of a comparison of index strictness in the relation to main religion per 

country3. Although state religion might be closer related to government policy than the main 

religion of a country, main religion of a country as a variable is chosen because most 

countries in the sample do not have a state religion and thus this variable might show better 

results. Also main religion is likely to influence government policy, although not as much as 

state religion, and thus also pension fund regulation since the government represents the 

people of a country and the norms and values of the people and religion is very much related 

to this.  

The main results from the table 7 are that in the category other4 the lowest strictness can be 

found and also countries with Protestant Christian as the main religion tend to be less strict 

than the overall average. In the ‘Orthodox Christian’ (Greek and Russian) and ‘Catholic 

countries’ the highest strictness is found. Also ‘Muslim countries’ show a high strictness but 

this represents only one country namely Turkey. Furthermore, in table 8 the results of the 

Anova-test are shown and it clear that the differences between the means are not significant at 

the 5% level because the significance is 0,281. The complete version of table 7 can be found 

in Appendix G. 

 

 

 

 

                                                 
 
4 Meaning not in one of the other religion categories: countries are:Japan, South Korea and Israël. 
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Strictness    

 

 

 

 

 

 
  Table 8: Anova-Test Religion 

 

Table 7: Descriptive statistics, Religion 

Another test that is conducted is a t-test to see if catholic countries differ significantly in their 

strictness from protestant countries. From this test, which can be found in Appendix H, the 

significance score is 0.206 meaning that this test is not significant at the 5% level, but it is 

sure that if we would repeat this sample, 80% of the times the means would not be the same 

and this sample is a large part of the total population. This implies that we can be almost 

absolutely certain that these two groups of countries differ in their average strictness. 

In the next paragraph the results of the economical and financial patterns found are presented. 

 

4.4 Economy & Finance 

Economical and financial characteristics might be related to the design of the financial system 

of a country and thus also to the strictness in pension fund investment regulations. In the next 

few paragraphs the results of economical and financial patterns with regulation strictness are 

presented. First of all the findings on differences in mean strictness between OECD countries 

and non-OECD countries, western and non-western countries are presented. Second the gross 

savings as a percentage of GNI will be shown. After this investments as a percentage of GDP 

will be investigated and finally the results on the patterns with GDP per capita will be 

presented. Gross savings as a percentage of GNI are used instead of gross savings as a 

percentage of GDP, because the information on gross savings as a percentage of GDP was 

hard to find and both are representative for national income. 

 

4.4.1. OECD Membership & Western countries 

Below in table 9, the differences between strictness in OECD member countries and non-

OECD member countries are shown. 

ANOVA 

 
Sum of 

Squares df 

Mean 

Square F Sig. 

Between 

Groups 

15816,472 4 3954,118 1,330 ,281 

Within 

Groups 

92169,417 31 2973,207 
  

Total 107985,889 35    

 
N Mean 

Catholic 18 109,67 

Protestant 12 83,08 

Muslim 1 145,00 

Other 3 51,00 

Orthodox 2 128,50 

Total 36 97,94 
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 OECD_NO

N-OECD N Mean Std. Deviation Std. Error Mean 

 index OECD 29 87,83 51,913 9,640 

NON-OECD 7 139,86 53,636 20,272 

Table 9. Descriptive statistics, OECD Membership 

The results in the table show that OECD countries have an average strictness measure of 88 

on the strictness index, while the non-OECD have an average score of 140. This seems to be a 

large difference and indeed, when checked for significance with a t-test which can be found in 

appendix I, this difference turns out to have a significance of 0.046 meaning that the means of 

these two groups are significantly different at the 5% level. 

Another test that is conducted is to if countries differ in their strictness measure if they are 

western or non-western countries. This test showed that the difference in the average 

strictness between the two groups is larger than in the test for OECD membership and is 131 

for non-western and 79 western countries and the significance of this difference has even 

become 0.008 so this difference is even significant at the 1% level. The results of the T-test 

and the descriptive statistics of the means, variances, minima and maxima can be found in 

Appendix J. 

 

4.4.2 Savings as a percentage of GNI 

Gross savings as a percentage of Gross National Income are compared with the index to 

investigate whether strictness in pension fund investment regulations has something to do 

with the risk attitude of citizens of countries, because savings can be seen as risk avoiding 

behaviour. If gross savings as a percentage of gross national income is very high it can be 

argued that the people in that country are risk avoidant since they save because might be 

uncertain what the future might bring them. If the savings are very low people take high risks 

regarding their future economic situation. Below in table 10 the reader can see the highlights 

of the regression. The rest of the regression results can be found in appendix K. 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 ,008a ,000 -,029 56,355 

a. Predictors: (Constant), Savings_of_GNI 

Table 10. Regression results, Savings as a % of  GNI 

 



 
 

 
17 | P a g e  
 

The results in the table show that the regression has an R of 0.008 meaning that there is a 

relation of 0.8 %. Also when looking at the coefficients of the regression results in Appendix 

K, the coefficient B of the regression is equal to -.067 meaning that there is a very small 

negative relation which is also not significant and has a significance of 0.963 which is 

extremely low. These results show that there is almost 100% certainty that there is no relation 

between savings as a percentage of GNI and the pension investment regulation strictness 

index. 

 

4.4.3 Investments as a percentage of GDP 

Another variable that can also be related to the risk attitude of the citizens of a country is total 

investments as a percentage of GDP. The logic is that the higher the total investment as a 

percentage of GDP is, the higher the risk seeking behaviour of a country is. The importance of 

this relationship lies in the relative differences in the investments as a percentage of a 

countries’ gross income. Both GDP and GNI are likely to be very highly related to each other. 

So if a relationship is found between savings as a percentage of GDP and strictness in 

regulation, this provides us with sufficient information to find an answer to the underlying 

reasoning described above.  

Below, in table 11, some highlights of the regression analysis are shown. The rest of the 

results can be found under Appendix L. 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 ,071a ,005 -,024 56,214 

a. Predictors: (Constant), Investment_ofGDP 

Table 11, Regression results, Investment as a % of GDP 

 

From the results above it becomes clear that the regression has a correlation of 0.071 meaning 

that there is a very small relation between the two. The coefficient that describes the sign and 

magnitude of the relation (B) of this regression is 1.096 meaning that there is a positive 

relation with the index.  

It has a significance of 0,681 meaning that there is small chance that this relation is the actual 

relation and thus this outcome has very little predictive power. 
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4.4.4. GDP per Capita 

In this section GDP per capita will be compared with the index by testing it for correlations. 

In table 12, the results of the correlations for both the nominal GDP as for the GDP PPP with 

the pension funds strictness index are shown. 

 

Correlations 

 
GDP_percapita_

ppp  index 

GDP_percapita_

nominal 

GDP_percapita_ppp Pearson Correlation 1 -,458** ,965** 

Sig. (2-tailed)  ,005 ,000 

N 36 36 36 

 Index Pearson Correlation -,458** 1 -,384* 

Sig. (2-tailed) ,005  ,021 

N 36 36 36 

GDP_percapita_nominal Pearson Correlation ,965** -,384* 1 

Sig. (2-tailed) ,000 ,021  

N 36 36 36 

Table 12. Correlations, GDP per Capita PPP & GDP per Capita Nominal 

 

From the table above it becomes clear that GDP per capita nominal has a correlation of  

-.384 meaning that the higher the GDP per capita, the lower the strictness will be. This 

relation has a significant of 0.021 and so this relation is significant at the 5% level.  

GDP per capita covered for purchasing power even has a larger relationship and it is -.458 

meaning that the higher the GDP per Capita becomes, the lower the strictness is. This 

relationship has a significance of 0.005 and so this relationship is even significant at the 1% 

level, which makes it even more certain that there is relationship between these variables. 

Since these numbers both have a large correlation we can conclude that there is an obvious 

negative relation between GDP per capita and pension fund investment regulation strictness. 
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4.5 Alternative Index 

In this section of the paper, an alternative index and the major conclusion regarding the 

patterns found are presented. The weights of the variables are changed to see whether this 

reveals other patterns than in the previous sections, or confirms the patterns that were also 

found in the previous section of this chapter.  

For this alternative index, the weights used for the variables are based on the portfolio 

division of the total of Dutch pension funds. Since the Netherlands have few restrictions on 

the investment behaviour of pension funds, it is interesting to see if using weights based on 

the situation in the Netherlands influences or changes the relationships and patterns found 

using the index based on simple weights.  The information used for this process is found in 

the database of the Dutch central Bank (De Nederlandsche Bank). Using the information 

available gives an idea of the portfolio. Weights based on the differences in relative size of the 

asset classes are used for the new index. The importance of this additional index lies not in the 

precise correctness of the weights, but in the effect that these weights based on a real life case 

has on the relationships found. This index not only takes into account the regulation strictness 

in an absolute sense like the paper written so far, but tries to grasp the effect of the regulation 

strictness on a real life pension fund with this total case as a basis. This increases the 

relevance of the research and the ability to draw the right conclusions. 

One of the major implications is that foreign assets should be given a high weight since a very 

high percentage of the assets are invested in them. Of course the Netherlands is a country that 

is small and has almost no strictness in regulation, but nevertheless for this part of the paper it 

is assumed that this is more or less representative for the pension funds of all countries in the 

sample used for this research. 

Also equity and bonds are assets that are invested in relatively high and so this variable 

should also be given some extra weight. Only a small portion of the funds is invested in real 

estate, loans and bank deposits and thus these are given some lower weights. The rest of the 

weights have remained the same, since there was no information available or the shares of 

these asset-classes were neither high nor low. 

Based on the data found in the DNB Database, the following weight division is given to the 

variables: 

Var 1: 2 Var 2: 0.5  Var3:1.5 Var4: 1 Var 5: 1 Var6: 0.5 

Var 7: 0.5 Var8: 2           Var9:1  Var10:1 Var11: 1 Var12:1 
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Like the rest of the data used for this paper, the exact numbers of the investment regulation 

strictness index can be found in appendix A, in this case under Dutch Index (i.e. the name for 

the index used in SPSS based on the portfolio totals in the Netherlands) 

The main results of this index are that Mexico, Poland, Chile, Russia and Colombia are the 

countries with the highest strictness, just as in the index using simple weights. Of the 

countries that were strict in the index using simple weights, only the strictness measure of 

Italy has become slightly lower.  In the index based on the Dutch case, the same countries are 

the less strict countries as with the index made of variables using simple weights. Furthermore 

some countries have a higher score, and other lower scores and all information can be found 

in appendix A. 

 

4.5.1. Geography 

Patterns on geography have been verified using the index based on the situation in the 

Netherlands and the SPSS output can be found in appendix N. The average strictness of the 

continents have changed a bit, but more or less stayed the same and the differences between 

the continents have become slightly less significant, but significant at the 5% level and thus 

this verifies the finding that continent means are unequal. The difference in strictness between 

the so-called Olive and Nordic countries has increased because the average of Nordic 

countries have increased to 124.60 and of the Olive countries have decreased to 97.33, but 

nevertheless the difference is still not significant but has increased to 0.166. Since this sample 

represents almost the total population of Nordic and Olive countries we can thus state that the 

difference between the two is significant and thus they are not equally strict. 

 

4.5.2 Demography 

Also the demographical characteristics have been related to the index based on the situation in 

the Netherlands of which the results can be found in appendix O. It is found that the language 

origin of countries still has a good relationship with strictness in regulation, although the 

significance has dropped to 0.086, meaning that the relationship is not significant at 5%. But 

this sample is a large part of the total population and thus we can say that the means are not 

equal. Germanic and Germanic/Latin countries still differ much from Latin and Slavic 

countries in their strictness. Also between the different main religions in countries and the 

new index we still see more or less the same differences between the countries. Protestant 

countries are still less strict on average than Catholic and Orthodox countries.  
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So in conclusion, although the individual observations of the demographical have slightly 

changed, the patterns with the new index are the same as with the patterns of the old index.  

 

4.5.3 Economy & Finance 

Also the economical and financial data used in the previous sections of this chapter have been 

verified in order to check whether (or not) major changes were found in the patterns. All the 

SPSS results showing the outcomes can be found in appendix P. The difference in mean 

strictness between OECD Members and non-OECD members and western and non-western 

countries is still significant. The differences between the means have more or less stayed the 

same and the significance shows also no change. 

Also GDP per capita is still highly correlated to the index based on the total pension fund 

portfolios in the Netherlands. As the reader can see in appendix P under GDP per capita, GDP 

per capita nominal has a correlation of -.390 and GDP per capita has a correlation of -.439 and 

both correlations are significant at the 5% level. This means that the GDP per capita nominal 

has a slightly higher correlation with the index based on the total pension fund portfolio in the 

Netherlands than the index with simple weights for every variable. The GDP per capita PPP 

has dropped slightly in relationship. Nevertheless the relationship still exists and thus this 

pattern is confirmed. 

Investments as a percentage of GDP and savings as a percentage of GNI show the highest 

shifts in their relationship compared to the relationship with the other index. While there was 

almost no relationship between the previous index and the variables, now that the weights are 

slightly changed, there is much more relationship between these statistics. The variable 

investments as a percentage of GDP has a regression coefficient of 1.470, meaning that for 

every percent this increases the index of strictness increases with 1.47 percent. Savings as a 

percentage of GNI have a regression coefficient of 0.279 meaning that for every percent 

savings as a percentage of GNI increase, the index also increases. This relationship is much 

weaker than the investments as a percentage of GDP. Nevertheless, both results are still very 

insignificant, meaning that there is a linear relationship if we would draw a line through the 

scatter plot, but the individual observations lie far from the line so the result is not very 

significant. On the next two pages in table 13 a summary of the data/information used for the 

tests of which the results were presented in this chapter is presented. This summary includes 

the country names, geographical, demographical and economical/financial statistics. 

In the next chapter, the interpretation of the results shown in this chapter will be given.
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5. Interpretation 

In this chapter, the interpretations of the results will be given. It will use the same outline as 

the chapter showing the results and thus start with a section on geographical patterns, then 

continue with demographical patterns, then the results of economical and financial factors 

will be shown and finally the interpretation of the results on the index based on the situation 

in the Netherlands will be given. 

 

5.1. Geography 

Geographical related variables might be of importance to regulation strictness, since it is 

logical that countries that are in the same area might share some characteristics like regulation 

strictness or share characteristics that influence regulations since they are literally 

geographical proximate. 

Geographically seen, the strictest countries are in South America and Africa. The less strict 

countries have been found in North America, Europe, Asia and Australia. The Anova-test 

produced a significance of 0.013 meaning that there are indeed continental mean differences 

between continents. But also within continents there are still some large differences. In 

Europe for example, the strictness index lies between 21 and 178, so almost 80% below 

average and 80% above average. Nevertheless there seems to be continental patterns that 

show that some continents tend to be less strict on average than others.  

Africa has only one observation, while there are 53 countries in the continent Africa and thus 

this is not a very representative figure, also considering that South Africa is probably the 

richest country in South Africa.  

One possible explanation of the continental differences in average pension fund investment 

regulation strictness is that when countries are geographically close, spillovers between 

geographical proximate countries in government and regulation structure are present. 

Geography might play a role in the design and governance of pension systems and thus also in 

the strictness in regulations of pension funds. More research would however be necessary to 

determine whether spillovers due to geographical proximity are the reason that there are 

geographical patterns. Also the economic situation in continents differ much which could also 

be an explanation for the differences in strictness. 

 

The other test on geography that is conducted is to see if the Nordic countries differ much 

from the Olive countries in strictness. The finding of this comparison is that the means are 
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actually very close. The mean of the Nordic country is approximately 116, while the mean of 

the Olive countries is 108. The difference between these means is not significant meaning that 

from the result of this sample we cannot draw conclusions about the whole population. 

Nevertheless, it must be kept in mind that this sample represents actually almost the entire 

population of Olive and Nordic countries and thus this difference is meaningful.  

The results show that there is no significant difference in pension fund investment regulation 

strictness between the Nordic and so-called Olive countries on average. 

 

The results on geography teach us that there are some geographical patterns in the investment 

regulation strictness for pension funds. Inter-continent differences are quite large in some 

cases. One of the explanations of geographical patterns might be that countries that are 

proximate have spillovers in their pension fund design and regulations. One contra argument 

to this might be that countries that are geographically proximate to each other, also share 

demographical and economical characteristics and this than could be the real influence on 

pension fund regulation strictness. Nevertheless, geography might also be the determinant of 

demographical and economical characteristics. For future research aimed at finding a causal 

relationship, this risk of multicollinearity has to be taken into account. However, a 

relationship is found which is one of the goals of this research was and determining a causal 

relationship as said before is beyond the scope of this research. 

In the next paragraph the results on demographical patterns are interpreted. 

 

5.2. Demography 

The first demographical characteristic that has been looked at is language origin. Since the 

test on continent means showed some differences but a large part of the sample was from the 

same continent, namely Europe, it is interesting to see if language origin also reveals any 

patterns with regulation strictness, since this splits the sample into more equal sized sub-

samples. Also language origin might contain information on culture that influences pension 

fund investment regulations. From the tests it is clear that countries with a Slavic or Latin 

language origin tend to be much stricter on average than countries with a Germanic or other 

language origin that is non-European. Countries with a Latin language origin mostly come 

from the south of Europe and South America and the Latin Slavic language origin covers 

eastern-European countries and Russia. One of the possible interpretations of this might be 
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that on average these are countries that have much stricter regulation for all kinds of areas and 

are countries which tend to have a less free market economy. 

This intuition is confirmed if we test the means difference between the Germanic and the 

Germanic/Latin countries and compare them with the rest of the language origins and the 

significance of this difference in strictness even increases. Most Germanic and 

Germanic/Latin countries are in North-West Europe, North America or Australia. These three 

areas consist of countries that have free market economies. Another explanation might be that 

these countries have a higher GDP on average, and this also might have its relation with 

regulation strictness and the other way around. And indeed looking at the result of a 

comparison of GDP per capita and language origin in appendix M, the results show us that the 

Germanic and Germanic/Latin countries have a GDP average of 38,942 USD and for the 

countries with another language origin the GDP is 21,697 USD on average. This difference is 

also significant. The GDP per capita and strictness is regulation have been also compared and 

results of this will be interpreted in the paragraph on economical and financial patterns.  
 

Another factor that was researched is whether there is a relationship between the main 

religion in countries and pension fund investment strictness. It turned out that ‘Protestant 

Christian countries’ were less strict, than ‘Orthodox, Catholic and Muslim countries’. The 

category ‘other religions’ in this sample consists of Japan, South Korea and Israel and were 

the least strict on average of all countries. The Anova-test showed that the means in strictness 

were not significantly different from each other for the continents and also the catholic and 

protestant countries are not significantly different in their strictness. Nevertheless this result is 

meaningful since the sample of catholic and protestant countries represents a large part of the 

total population of all catholic and protestant countries. We can thus conclude that protestant 

countries are on average less strict than catholic countries.  

 

These results reveal that these two culture- related variables, main religion per country and 

language origin, are related to pension fund investment regulation strictness, which could 

imply that culture influences pension fund investment regulation.  

In the next paragraph the interpretation of the results on economical and financial patterns are 

given. 
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5.3 Economy and Finance 

The first two factors in this category that were being researched were OECD membership and 

western countries (or not). Both the differences in means were significant, the latter being 

more significantly different than the former. OECD membership could intuitively reveal 

information about the member’s attitude towards regulation and other sociological 

backgrounds while the latter could reveal something about being a rich country or not. Having 

said this, OECD-member countries have on average also a higher GDP per capita than non-

OECD member countries. So interpreting these results we can say that there is definitely a 

pattern between as well OECD membership and strictness, as western or non-western and 

strictness, but the question is whether these characteristics tell us something about the reason 

of the relationship. 

 

Savings as a percentage of gross national income and investments as a percentage of gross 

domestic product both show a very low relationship with the strictness index. Nevertheless, 

the results are relevant because the variables that were researched are both directly related to 

the risk-attitude of a nation. The intuition behind this is that the regulation strictness has a 

positive relationship with risk-seeking behaviour (investment) and a negative relationship 

with risk-avoiding behaviour (saving) to the risk-attitude of a country. So if savings compared 

to GDP would be high in a country, the country is risk-averse and strictness through 

investment regulation would be probably low. On the other hand, if total investment would be 

high compared to GDP, the country could be seen as risk-seeking and there would be strict 

regulation concerning pension fund investments.  

These regression results thus show that there is almost no relation and from this we can 

conclude that regulation strictness on investments of pension funds is not related to the 

countries’ saving or investment behaviour and thus we could interpret this as that strictness in 

pension fund investment regulation is also unrelated to the risk attitude of a country. 

The last two variables that were being researched were GDP per capita, both nominal and 

covered for purchasing power. These variables have been discussed earlier in this chapter and 

both variables turned out to be highly correlated to the pension fund investment regulation 

index. They had a correlation of respectively -.384 and -.485 and so they are both significant 

at the 5% level. This tells us that GDP per capita is related to strictness in investment 

regulation. GDP per capita, covered for purchasing power has a higher correlation than GDP 

per capita nominal with the index, which could imply that average individual wealth is a key 
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determinant for regulation strictness. Also the other way around it could be argued that 

regulation strictness has its influence on individual wealth.  

 

5.4. Alternative index 

Almost all the relationships stayed more or less the same when comparing the data with the 

Dutch index. This confirms that these country characteristics are related to investment 

regulation strictness for pension fund, rather than being related to the specific definition of 

investment strictness for the index using simple weights only. Also when the weights are 

changed, based on a real-life example (in this case the Netherlands) the patterns still exist.  

The only relationship that showed a large change was total investments as a percentage of 

GDP and the index, of which the regression coefficient moved to almost 1.5. This means that 

investment show a relative large relationship with strictness, what could imply that regulation 

strictness is related to the risk-seeking behaviour of a country. If investments are high, the risk 

seeking behaviour can assumed to be high and also the strictness in pension fund regulation is 

high, which could be seen as a way in which government try to limit the risk-seeking 

behaviour by setting investment limit for pension funds. Nevertheless this relationship is very 

highly insignificant, meaning that there is too much deviation around this linear relationship 

for being able to accept this relationship as a true one.   

So it is certain that investments and savings as a percentage of income, which can be related 

to the risk-attitude, are not related to the strictness in pension fund investment regulations. 

The other relationships found in the previous paragraphs more or less remained unchanged 

and via this the relationships with regulation strictness is confirmed, also when the definition 

of pension fund investment regulation strictness is changed by changing the weights of the 

individual variables, together forming the index. 

The most important relationships found with this research show us that pension fund 

investment regulation strictness is related to geographical, demographical and 

economical/financial characteristics of a country.  

Possible explanations for this might be that geographical proximity, culture, and individual 

wealth play a role in the strictness in pension fund investment regulations.  The explanations 

above will never fully grasp the variation in strictness between countries that are geographical 

proximate, share a relatively large part of the culture and have just as much GDP per capita. 

Thus the question that remains is what causes the differences in the unexplained variation in 

the first place. 
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6. Conclusion 
 

6.1. Conclusions 

With this research it has been attempted to find differences in strictness in pension fund 

investment regulations between countries. From the international differences in regulation 

strictness found, a search for patterns is conducted by relating the differences in strictness 

with similarities in other country characteristics.  

It is important so state again that the goal of this research was not to determine any causal 

relationships, although this research might provide a base for finding causal relationships 

which could be of interest for future research. 

 

This research has proven that there are definitely relationships between pension fund 

investment regulation strictness and country characteristics. Continental differences in 

average strictness were rather large. Demographical characteristics related to culture, like 

religion and language origin are also related to pension fund investment regulation strictness. 

The wealth of a country or the individual wealth of the citizens is also a related characteristic 

to the strictness in pension fund investment regulation, since OECD members and western 

countries were less strict than non-OECD members and non-western countries. Also the with 

GDP per capita nominal and GDP per capita PPP proved this intuition. 

Investments and savings as a percentage of total income seemed to be unrelated to strictness 

in regulation on pension fund investment, meaning that the risk attitude of a country is 

probably unrelated to the strictness in pension fund investment regulation. 

All the findings above were also confirmed when comparing that data with an index based on 

the portfolio totals in the Netherlands. 

Concluding, there are certainly cross-country differences in regulation strictness on pension 

fund investments and these differences do form patterns as they are related to several 

geographical, demographical and financial/economical characteristics.  

 

H0, stating that there are no patterns is thus rejected. 
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6.2. Implications/recommendations 

The conclusions drawn from this research could be of help for determining the causes of 

regulation strictness and the design of pension funds. 

However, when analyzing these results to determine causal relationships, it should be kept in 

mind that the factors used to find patterns are also related to each other. The tests in this 

research conducted were primarily used to search for patterns in regulation strictness  and not 

to find causal relationships. For this research, multicollinearity was thus not very important. 

When determining the cause or the reasons of patterns, this becomes important since 

multicollinearity is a sign of a possible untrue relationship, which seems to be true.  

The patterns found in this research suggest that strictness in pension fund investment 

regulation is affected by geographical proximity, culture and individual wealth of the citizens 

of countries 

Thus the main implications of this research are that these patterns could be one major step in 

finding the determinants of regulation strictness on investments by pension funds and when 

trying to find causal relationships, the backgrounds and correlations with the other factors 

should be kept in mind. 
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