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Abstract 

This paper studies the relationship between the development of contractual sav-
ings (assets of pension funds and life insurance companies) and capital markets. The 
focus is on the macroeconomic and financial effects of contractual savings' develop-
ment. New theoretical ideas and empirical results are presented. At the theoretical 
level, we explain how the growth of the contractual savings sector promotes financial 
development and economic growth through different channels. We argue that among 
institutional investors, contractual savings institutions are the most effective at de-
veloping capital markets. What is different about contractual savings is that their li-
abilities are long-term and illiquid ones in asset holders' portfolios. At the empirical 
level, we analyze Granger causality between contractual savings and both market ca-
pitalization and value traded in stock markets for some OECD and other countries. 
The evidence suggests that the growth of contractual savings cause the development 
of capital markets. 

Zusammenfassung 

Der Aufsatz untersucht den Zusammenhang zwischen planmäßigem Sparen (in 
Pensionsfonds und Lebensversicherungen) und dem Kapitalmarkt sowohl theoretisch 
wie empirisch. Auf der theoretischen Ebene wird gezeigt wie planmäßiges Sparen die 
Entwicklung des Kapitalmarkts und des Wachstums über verschiedene Kanäle be-
einflußt. Es wird argumentiert, dass im Bereich institutioneller Anleger planmäßiges 
Sparen besonders effektiv ist, um den Kapitalmarkt weiter zu entwickeln, da es sich 
um langfristige Anlagen und illiquides Vermögen im Portfolio der Sparer handelt. 
Auf der empirischen Ebene wird untersucht, ob die Weiterentwicklung der Kapital-
märkte zu mehr planmäßigem Sparen führt oder ob planmäßiges Sparen die Weiter-
entwicklung der Kapitalmärkte anstößt. Die empirische Evidenz weist darauf hin, 
dass die Kausalrichtung vom planmäßigem Sparen hin zur Weiterentwicklung der 
Kapitalmärkte weist. 

JEL-Classification: G 23, G 10 
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1. Introduction 

In the last two decades, there has been a dramatic growth in the assets 
managed by contractual saving institutions (pension funds and life insur-
ance companies) in developed countries as well as in some developing coun-
tries as shown in Table 1. In most countries in the sample, contractual sav-
ings share to GDP (deepening) increased several fold during the period. 
Furthermore, Netherlands, United Kingdom, Switzerland, and South Afri-
ca had contractual savings in excess of 100 percent of GDP in 1996. The only 
country in the sample that experienced a decline in the participation of con-
tractual savings in GDP is Singapore. 

Pension reform favoring funding is considered to be one of the policy op-
tions that policy-makers face when attempting to develop the contractual 
savings sector, especially in developing countries. As evidence of the general 
interest on contractual savings development and its potential effects in the 
economy, extensive literature on the macroeconomic role of pension funds 
has been developed and the debate on the benefits of pension reforms has 
been enriched and intensified in recent years.1 

Many studies focused on the effect of pension reforms on household sav-
ing rate and results are not conclusive. On the one hand, pension reform that 
relies on voluntary contributions based on expenditure tax treatment as op-
posed to income tax treatment is expected to have a negligible effect on sav-
ing as indicated by the extensive literature available on the inelasticity of 
saving to the real interest rate.2 On the other hand, either myopia or liquid-
ity constraints explain why pension reforms based on mandatory contribu-
tions could increase the household saving rate. The liquidity constraints are 
assumed to affect young or low-income individuals who cannot borrow to 
consume and offset the compulsory saving.3 However, the effect on national 
saving will also depend on the government and firms response to pension re-
form. 

Even if the effect of a pension reform on the national savings rate were 
not significant, other effects could be important. In particular, capital mar-
kets development is indicated as one of the main potential consequences of 
contractual savings development.4 

1 See, for example, Holzmann (1997), Arrau and Schmidt-Hebbel (1993), Feldstein 
(1974, 1996), Mackenzie, Gerson and Cuevas (1997), Schmidt-Hebbel (1998). 

2 See for example, Whitehouse (1999). 
3 See, for example, Feldstein (1978), Munnell (1976), Loayza, Schmidt-Hebbel and 

Serven (2000), Samwick (2000), Smith (1990), Bailliu and Reisen (1997), Schmidt-
Hebbel and Serven, eds. (1999). 

4 See, for example, Bodie (1990), Davis (1995), Vittas and Skully (1991), Vittas 
(1998a, 1998b, 1999). 
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This study is part of a larger research project that encompasses various 
contractual savings and financial sector issues. The purpose of this paper is 
to analyze the causality between contractual savings and stock markets de-
velopment. We emphasize the role of pension funds and life insurance com-
panies as financial intermediaries, and we compare results when different 
institutions, like non-life insurance companies are considered. The litera-
ture is not clear on its assumption regarding causality between contractual 
savings and capital market development. A one-way or a two-way relation-
ship is assumed, usually interchangeably. In this paper, we address the 
question of which relationship leads empirically. The evidence, including 
descriptive statistics .as well as Granger causality tests is presented for 
OECD countries and some other countries such as Chile, Malaysia, Singa-
pore, South Africa, and Thailand. The paper does not present a theoretical 
framework but explains with clear statements and intuitive examples the 
way in which we think the growth of the contractual savings sector pro-
motes financial development. 

Table 1 

Contractual savings ratio to GDP (percent) 

Countries 1980 1985 1990 1996 

Netherlands 66.90 93.65 108.11 148.19 
United Kingdom 38.81 74.77 86.90 141.72 
Switzerland 70.00 88.5 131.38 
United States 43.01 59.33 69.20 94.80 
Canada 30.29 38.08 47.80 64.59 
Australia 33.49 57.52 
Sweden 23.92 28.63 47.96 
Norway 13.15 17.29 25.80 30.02 
Belgium 16.42 20.55 27.20 
Korea, Rep. 4.06 10.48 19.24 24.36 
Germany 12.73 17.63 20.68 23.82 
Austria 13.28 21.35 
Spain 3.21 9.87 18.78 
South Africa 39.27 55.93 78.13 126.01 
Singapore 153.36 115.13 93.50 
Chile 1.00 29.28 50.61 
Malaysia 20.08 35.65 47.18 51.02 
Thailand 2.10 4.80 

Source: 1998 OECD Institutional Investors Statistical Yearbook and WB institutional investors 
database. 

The paper is organized as follows. Section 2 presents the key propositions 
on the links between contractual savings and capital markets development. 
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Their effects and implications for the economy as a whole are analyzed in 
terms of growth, term structure of interest rates, capital structure, regula-
tion, and comparative impact on developing versus developed economies. 
Section 3 discusses the role of contractual savings in the structure of the fi-
nancial sector. In particular, it distinguishes between the effects of contrac-
tual savings, mutual funds and non-life insurance development. Section 4 
presents a descriptive analysis of the data, which confirms that there is a 
positive relation between contractual savings and capital markets develop-
ment. Section 5 analyzes the causality between contractual savings and 
non-life insurance companies and market capitalization or value traded in 
stock markets.5 Finally, section 6 summarizes the results and the main con-
clusions. 

2. What is different about contractual savings? 

The key point to understanding the macroeconomic role of contractual 
savings and more specifically, their role as financial intermediaries, is to ob-
serve that they have a distinctive characteristic. While banks and open-end 
mutual funds have mainly short-term liabilities,6 some contractual savings 
institutions such as life insurance and close-end pension funds (i.e., employ-
ers sponsored pension plans) have long-term liabilities on their balance 
sheets. Although, an open-end pension fund system (i.e., individual ac-
counts in defined contribution schemes) operate like open-end mutual 
funds, however, their funds are more stable because they are captive to the 
industry as a whole. Hence, open-end pension funds are less exposed to sys-
temic risks than are open-end mutual funds. This distinction has important 
implications. It means that the depositors or investors cannot "run" (with-
draw their deposits suddenly and in a large scale) against the assets of the 
contractual savings institutions where they have claims. In contrast, banks, 
open-end mutual funds, and to a lesser extent, open-end pension plans face 
the risk of an unexpected run against their assets that could generate a li-
quidity problem, and potentially trigger their bankruptcy As a conse-
quence, the investment and lending strategies of banks, open-end mutual 
funds, and to a certain extent, open-end pension funds differ from those of 
other contractual savings institutions. Contractual savings institutions have 
a natural advantage over banks in financing long-term investment projects 
and their investment strategies will be more biased towards long-term 

5 Market capitalization (also known as market value) is the share price times the 
number of shares outstanding. Stocks traded refers to the total value of shares traded 
during a given period. 

6 Strictu sensu, mutual funds and open-end pension funds do not have liabilities 
since funds belong to plan members and not to the fund managers. 
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bonds and the equity markets. Needless to say, banks may still be able to 
finance long term projects while minimizing term transformation risks by 
financing such portfolios through the sale of long term bonds to contractual 
saving institutions. 

A dynamic hedging principle is at work, in the sense that financial insti-
tutions try to match the maturity structure of their assets and liabilities. 
Hedged positions help to reduce the risks they face; conversely the lack of 
hedged positions imply that either reinvestment (short-term assets and 
long-term liabilities) or refinancing (long-term assets and short-term liabil-
ities) decisions will have to be taken. The ensuing maturity mismatch im-
plies risk taking and can generate cash flow problems in volatile environ-
ments. 

As will become clear, for a given amount of total savings in the economy, 
contractual savings growth (for example, a pension reform from a pay-as-
you-go to a funded system, a reform that transforms corporate pensions that 
are based on book reserves to funded schemes outside the firm, or reforms 
that improve the regulatory and tax environment) are expected to stimulate 
financial development. This is because from the point of view of household 
and corporate sectors, there is an important liquidity effect at work. The ac-
counts held in the contractual savings sector are completely illiquid from 
the depositor's point of view. They can only be liquidated in the long-run 
upon retirement of the beneficiary (either as a lump sum and / or annuity) or 
upon the occurrence of a particular event (e.g., death, disability); firms have 
no access to them. Thus, if large deposits are made in contractual savings, 
this will change the actual portfolio composition of both households and 
corporations between liquid and illiquid assets to a level below their de-
sired ratio. Therefore, to restore equilibrium, households' and corporations' 
demand for liquidity has to be satisfied with additional holdings of liquid 
assets. This could be achieved by a reshuffling of portfolios; for instance, by 
increasing holdings of deposits in the banking sector, open-end mutual 
funds, and traded securities, at the expense of some other non-liquid assets 
that households or corporations could have held (e.g., real estate, non-
traded financial instruments). Thus, households' and corporations' behavior 
will reinforce financial market development, which is associated with con-
tractual savings growth. 

However, the illiquidity effect of • contractual saving instruments on 
wealth holders' behavior will be weakened to the extent that plan members 
can either borrow from the plan, sometimes using accumulated funds as 
collateral, or simply they can withdraw funds for specific purposes. 

It is important to remark that these and next propositions hold even when 
the total saving of the household and corporate sectors remain constant. 
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Total saving proved to be very insensitive to the variables that are supposed 
to affect it, so the fact that the propositions do not depend on the change in 
saving in the economy is remarkable. 

Our analysis, although different, is consistent with previous work. Davis 
(1995) finds that pension fund portfolios have a greater proportion of uncer-
tain capital and long-term assets than the household sector. He also finds 
that the personal sector tends to hold a much larger proportion of liquid as-
sets. "The implication is that a switch to funding would increase the supply 
of long-term funds to capital markets and reduce bank deposits, even if sav-
ings and wealth do not increase, so long as households do not increase the 
liquidity of the remainder of their portfolios fully to offset growth of pen-
sion funds". This, he explains, is the impact of a pension reform on capital 
markets and the existence of the liquidity effect. Davis also suggests that 
there is some evidence that such offsetting to restore liquidity exists. 

Furthermore, the growth of contractual savings implies a reallocation of 
savings from intermediaries with a high probability of facing a run against 
their assets (banks and open-end mutual funds) towards intermediaries 
with a low probability of facing a run (pension funds and life insurance 
companies). This reallocation means that funds are moved towards institu-
tions that invest more heavily in long-term bonds and equity. In addition, of 
course, there could be an independent effect of the reform on total savings 
that would cause further financial development. 

As an application of the previous statements to the case of pension and 
life insurance reforms, it is apparent that only an increase in the amount of 
assets accumulated in the contractual savings sector is necessary to develop 
the capital markets and that an increase in total savings is not necessary at 
all. Therefore, pension reforms, which increase the level of funding, will im-
ply a large increase in assets managed by pension funds and thus, a higher 
degree of capital market development. Of course, our hypothesis also im-
plies that if a pay-as-you-go system were to be transformed into a partially 
funded scheme that would be able to accumulate assets at a sustainable 
pace it would also produce the same financial deepening effect. This would 
be the case provided reserves are invested in market instruments and are 
not used as captive sources of finance by governments.7 Accordingly, con-
tractual savings development would imply a movement towards completing 
financial market development. 

Although funding generates positive externalities through capital market 
development, this does not mean that forcing a given level of funding 

7 There is some evidence however, that governments do use partially-funded public 
pension schemes as sources of captive finance. For a discussion see Iglesias and Pala-
cios (2000). 
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through mandatory retirement schemes coincides with the social optimum. 
In other words, there is an argument for a minimum level of mandated fund-
ing to provide a minimum level of benefits, leaving the provision of addi-
tional benefits to voluntary arrangements. This minimum funding would be 
sufficient to address the market failures existing in a fully voluntary 
scheme. These failures derive from myopia of individuals, who do not neces-
sarily save enough for retirement needs or other contingencies (e.g., death, 
disability); from the moral hazard of individuals relying on Government re-
tirement income guarantee schemes; and from the adverse selection implicit 
in the different life expectancy of individuals. Hence, a fully funded manda-
tory pension system that ensures a minimum level of benefits would maxi-
mize social welfare, whilst a mandatory PAYG system that precludes the de-
velopment of stock markets would not. 

The design of pension reform is likely to affect social welfare through this 
and other channels. For instance, regulations imposed on the portfolio com-
position of pension funds can severely affect the quantitative impact of con-
tractual savings development on capital markets. As an extreme example, if 
pension funds were restricted to hold only government bonds, the develop-
ment of contractual savings should have a minimum or no effect on stock 
markets and social welfare would be lower. 

In order to understand the mechanics of capital market development and 
its relation to contractual savings and the economy as a whole, let us sum-
marize the most important propositions concerning the macroeconomic role 
of contractual savings. Conceptually, let us think of an economy with banks 
as the unique financial intermediaries that is subsequently transformed into 
an economy with both banks and a large contractual savings sector. The 
main micro / macroeconomic effects are the following. 

2.1 Specialization in the financial sector, 
the term structure of interest rates, and growth 

The development of the contractual savings sector will initially have a 
static effect where the banking sector will tend to specialize in financing in-
vestment projects with short maturity and the contractual savings institu-
tions funding those investment projects with long maturity. Of course, port-
folios will be diversified and a complete specialization will not be observed, 
in the sense that only the shortest-maturity projects are financed by banks 
and only those with the longest maturity are financed by contractual sav-
ings institutions. We would rather observe that the diversified portfolios of 
banks are more biased towards short-term loans and those of the contrac-
tual savings institutions are more biased towards long-term and risky assets 
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but all institutions will have all kinds of assets. Of course, the development 
of contractual savings will allow banks to become intermediaries between 
their long term borrowers and contractual saving institutions while under-
taking minimum term transformation risks through the issuance of asset 
backed securities. 

Again, regulations could introduce significant distortions. If pension 
funds and life insurance companies are restricted to holding primarily secu-
rities, there could be an important cost associated to the contraction of the 
banking system. In the last two decades, some academic economists made 
important contributions to the understanding of the special role that banks 
play in the financial system.8 Banks play an important microeconomic role 
of monitoring. Among other peculiarities, banks finance "difficult" projects 
requiring intensive monitoring. These "difficult" projects cannot be fi-
nanced by the issuance of securities because large numbers of small security 
holders have no incentive to monitor individually. Bank loans and securities 
are not perfect substitutes and the expansion of contractual savings can 
have a very important distributional impact on the economy For instance, if 
small firms require more monitoring, the contraction of the banking system 
will make the financing of those firms very expensive and there will be in-
centives to create corporations. This effect is exacerbated if contractual sav-
ing institutions cannot hold loans, but it could exist even if there is no con-
straint on portfolio holdings because the issuance of demand deposits and 
loans are complementary activities.9 These conclusions are sensitive to the 
condition of the banking sector in an economy. The introduction of a funded 
pension scheme in an economy where the probability of bank runs is rela-
tively high (i.e., many emerging economies) will have more important effects 
than in an economy with a relatively low probability of bank runs (i.e., most 
developed economies). This is because in the latter case, banks would al-
ready be allocating a significant proportion of their portfolio in long-term 
loans. 

The development of contractual savings also implies that the long-term 
interest rate should fall relative to the short-term rate and thus, more long-
term projects will be financed. Given the fact that the expected return of 
long-term investment projects is higher than the returns on short-term in-
vestments (a technologically reasonable assumption), a higher growth rate 
will be observed. 

8 See Fama (1985), James and Wier (1988), and Diamond (1984). 
9 See for instance, Kashyap, Rajan and Stein (1998). 
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2.2 Development of the stock market and growth 

The introduction of a funded pension system in the economy will increase 
the demand for risky assets and will develop the stock market even when 
total savings are unchanged. The development of the stock market will be 
reflected in an increase in market capitalization and value traded as a frac-
tion of the gross domestic product of the economy This development is 
usually accompanied by improvements in financial innovation and regula-
tions (including minority shareholders' protection), corporate governance, 
and overall improvement in financial market efficiency (including reduction 
in transaction costs), transparency, and competition. All these effects add 
depth and liquidity to the market and they are extensively discussed in the 
literature.10 Ultimately, these effects will result in high rates of long-term 
growth.11 

2.3 Improved financial structure of governments, 
banks and firms, and reduced sovereign debt 

If there is an increase in the demand for long-term and risky assets, then 
in equilibrium both the debt / equity ratio of enterprises and the short-term 
debt / long-term debt ratio of enterprises and governments will fall. This 
will also be reflected in banks undertaking less term transformation risk. 
As we argued above, we also expect the substitution of loans for securities 
to have important implications for the economy. 

The 1997 East Asia financial crisis has been, in great part, due to exces-
sive term transformation undertaken by financial institutions, excessive 
leverage of enterprises and their excessive dependence on short-term debt 
as opposed to long-term debt and equity finance. This was in part due to the 
relative scarcity of long-term savings in these economies. Therefore, the de-
velopment of long-term savings and capital markets would reduce pressures 
on the banking system, thereby lengthening the maturity of debts and pro-
viding more equity-based financing for enterprises. 

Furthermore, increasing funding of pension liabilities reduces the impli-
cit government debt. The second potential impact is the development of the 
market for long-term government bonds. Many developing countries are 
trying to extend the maturity of the public debt to make their economies less 
vulnerable to refinancing. Thus, a developed contractual savings sector will 
increase the set of possibilities of the government having more degrees of 
freedom to perform an adequate debt management policy. 

10 See, for example, OECD (1997), Davis (1995), Vittas (1998, 1999). 
11 For discussions on the impact of capital market development on growth see, for 

example, Levine and Zervos (1996), and Levine (1997). 
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Accordingly, a developed contractual savings sector contributes to build a 
more resilient economy, one that would be less vulnerable to interest rate 
and demand shocks, while creating a more stable business environment, in-
cluding macroeconomic stability The result will be a lower country risk 
premium, hence lower equilibrium interest rates, which increase invest-
ments and, ultimately, accelerate growth. 

2.4 Linkages between contractual savings and banking regulation 

We should keep in mind that the banking sector and the pension fund sec-
tor can be seen as imperfect substitutes in their role as financial intermedi-
aries, so these sectors should not be regulated without taking into consid-
eration their links. Independent regulation cannot do better than regulation 
when all the linkages between banks, pension funds, other financial inter-
mediaries, and the productive sector are considered. Because different regu-
lations will affect the portfolio composition of pension funds, especially the 
fraction of total funds allocated between shares and long-term bonds, the 
debt-equity ratio of the productive sector will be sensitive to the regulatory 
regime. For example, if regulations impose a binding maximum weight of 
equity in the portfolios of pension funds, then these will hold more long-
term bonds and loans, and thus, banks will have to be more biased towards 
short-term loans and firms will be more leveraged. 

3. The role of contractual savings: 
some simple numerical examples 

This section provides some intuitive analysis and illustrates with simple 
examples many of the previous propositions in order to motivate the follow-
ing analysis of the data. 

3.1 The structure of the economy and the role of the financial sector 

We assume that the household sector owns both financial and non-finan-
cial assets. Individuals can hold money, shares, government and corporate 
bonds (publicly traded and more liquid securities that can be traded in sec-
ondary markets), loans, debt, and equity (private and illiquid financial in-
struments that are non traded in secondary markets), either directly or in-
directly through claims on financial intermediaries. These financial inter-
mediaries in turn hold financial assets (and some non-financial assets too). 
Households and financial intermediaries as a whole hold the primary finan-
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cial assets: money, shares, government bonds, corporate bonds and loans 
(Figure 1). 

In order to show that the development and relative size of institutional in-
vestors changes something in the economy as a whole, we have to prove that 
the demands for primary financial assets will change either in their compo-
sition (shares, government bonds, corporate bonds, loans), in their term 
structure (long-term, short-term), or in their liquidity 

Money and Bank 
Deposits (money 

plus quasi-money) 

I l l iquid I l l iquid 
Claims on Life 

F i n a n c i a l Insurance 
A s s e t s Companies Assets 

Non Financial 
Assets 

Non-traded 
Financial Assets 

Figure 1: Households' asset portfolio 

The following exercise provides helpful intuition for organizing our ana-
lysis of the data. To begin with, let us suppose that the economy is composed 
of banks, a household sector (there are no other financial intermediaries) 
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and a corporate sector. The latter can issue either debt (bonds) or equity to 
finance their productive activities. The consolidated household-banking 
sector can hold shares, bonds and non financial-illiquid assets. 

Initially, household-banks' total savings are equal to $300 and their port-
folio-weights are the same for shares, bonds, and non-financial assets (i.e., 
1/3, 1/3, 1/3). This means that the household-banking sector holds $100 in 
shares, $100 in bonds and $100 in non-financial assets. That is Case A in 
Table 2. 

Table 2 

Portfolio composition 

Demand for Assets 
Shares Bonds Non-

Fin. 

Household Sec tor / I 
Shares Bonds Non-

Fin. 

Contractual Savings 
Shares Bonds Non-

Fin. 

Mutual Funds 
Shares Bonds Non-

Fin. 

A 100 100 100 100 100 100 0 0 0 0 0 0 
B 100 100 100 50 50 50 50 50 50 0 0 0 
C 150 100 50 50 50 50 100 50 0 0 0 0 
D 100 100 100 0 50 100 100 50 0 0 0 0 
E 160 130 10 70 70 10 90 60 0 0 0 0 
F 150 100 50 50 50 50 0 0 0 100 50 0 

Notes: 1 With banks. 

Next, suppose that we introduce in the economy a contractual savings 
sector (e.g., pension funds) and we induce or force the household sector to 
contribute $150 to contractual savings institutions. Different hypothesis 
about the investment behavior of pension funds and the reaction of the 
household sector will imply different results in the composition of the ag-
gregate demand for assets. Let us analyze different possibilities and at the 
end, we will try to decide which one is the most likely to be observed in rea-
lity. We assume that the aggregate amount to be saved is not altered at all in 
the different scenarios, this helps understand how the effect of contractual 
savings on financial market development can be independent of the total 
amount of savings in the economy. 

If the portfolio choice of the contractual savings sector were (1/3, 1/3, 
1/3) and households maintain their investment policy, there would be no 
change in the final demand for shares and bonds, that is Case B in Table 2. 
Next, suppose that the contractual savings sector is more willing to invest 
in shares than the household sector and its portfolio choice is (2/3,1/3,0), 
and that households maintain their investment policy, then the total 
demand for shares will be $150, the total demand for bonds will be $100, 
and the aggregate demand for non-financial assets will be $50. That is Case 
C in Table 2. 
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Of course, it is possible that individuals, knowing that pension funds will 
invest more intensively in shares on their behalf, adjust their investment 
strategy in such a way that at the end they hold the same portfolio of assets 
as before the introduction of the pension fund. That is Case D in Table 2, the 
portfolio choice of the household sector is (0, 1 /3 ,2 /3) . 

In order to reach valid conclusions, it is very important to note that indi-
viduals care not only about the asset composition held either directly or 
through intermediaries (contractual savings institutions and mutual funds), 
but also about the liquidity of the assets they hold. It is important to observe 
that when households contribute funds to the contractual savings sector, 
they suffer a big reduction in their liquid assets (in either Case B, C or D). 
Furthermore, it is necessary to observe that in order to undo what the con-
tractual savings sector is doing on their behalf in terms of asset composi-
tion, households should increase the liquidity of their direct portfolio. This 
is why we think that Case D is very unlikely to be observed in the real 
world. 

Case E is the most likely result of a development of the contractual sav-
ings sector. Households try to restore their liquidity positions by selling illi-
quid assets (non-traded financial and non-financial) and this implies 
further development of the capital market. Thus, in the case of contractual 
savings development, the liquidity effect reinforces the effect of the contrac-
tual savings bias towards shares to promote capital market development. 

In contrast, if there were a reallocation of savings from households to mu-
tual funds, the liquidity effect would not exist (as in Case F in Table 2) or it 
could even play in the opposite direction because mutual fund portfolios are 
more biased towards liquid assets. Individuals could try to reduce their own 
holdings of liquid assets by selling shares and bonds in order to buy illiquid 
assets - i.e., non-traded financial and non-financial assets. Therefore, from 
this numerical example we can conclude the proposition described in the 
next section. 

3.2 Differential impact of contractual savings and mutual funds 
on capital markets development 

For a given amount of total savings, a reallocation of funds from the con-
solidated household-banking sector towards either the contractual savings 
or the mutual funds sector is expected to increase the demand for shares 
and develop the capital market. The impact of contractual savings develop-
ment on capital markets is expected to be greater than the impact of mutual 
funds development because in the former case, the liquidity effect reinforces 
the aggregate demand for shares. 
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In addition, if the real world were like Case D in Table 2, we would ob-
serve in the data that when the financial assets of contractual savings insti-
tutions grow, there is no increase in market capitalization. As we will see, 
the data shows a strong correlation between the financial assets of contrac-
tual savings institutions and market capitalization, supporting the reason-
able hypothesis that the development of contractual savings will move the 
economy from a Case like A to a Case like E in Table 2. (The same basic in-
tuition can be applied to the comparison between short-term and long-term 
assets instead of shares and bonds). 

3.3 Contractual savings institutions bias towards 
long-term assets and shares: A simple framework 

Pension funds will be more likely to invest in long-term assets and shares 
than individuals, partly because the large volume of transactions allow them 
to reduce transaction costs and they can diversify risks more efficiently. Only 
in this restricted sense, we can say that the pension funds provide similar 
financial services to those provided by mutual funds. Nonetheless, we should 
not forget that the nature of these institutions is very different (the savings 
received by the pension system may be compulsory and a large fraction of the 
population may be required to contribute, and savings are kept by the insti-
tution for long periods of time, etc.) and we expect that their development 
will produce differential impact on capital markets (volatility, liquidity, etc.). 

The most interesting question is why pension funds have an advantage 
over banks either in financing long-term investment projects (by lending 
money in the form of loans or by buying long-term corporate, government 
or collateralized bonds, ignoring the liquidity aspects for the moment) or in 
investing in equity. 

The simple theoretical structure that follows will provide us the intuition 
for understanding the different investment strategies pursued by banks and 
pension funds. To take the simplest case, we show that those intermediaries 
facing a low probability of a run have an advantage when it comes to finan-
cing long-term investment projects. 

Suppose that an institution (we will see later that it could be a bank or a 
pension fund) receives a deposit of one dollar at date 0 and promises to pay 
a deposit rate id = 5 percent per period to the depositor. At that moment, 
the institution has to decide whether to lend the money to finance a long-
term project (2 periods) or a short-term project (1 period). If the institution 
finances the long-term project it will receive a return of iL = 20 percent per 
period at date 2 and if it finances the short-term project it will receive a re-
turn of is = 10 percent per period at date 1. 
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After the investment decision is taken and before date 1, there is a run 
against the assets of the inst i tut ion tha t occurs wi th probabil i ty P and there 
is no run with probabil i ty 1 - P. If the investment decision of the inst i tut ion 
was to f inance the long-term project and there is a run, then the inst i tut ion 
will be in an illiquid position and will defaul t on its debt, thus it will 
go bank rup t and will lose its reputa t ion wi th a loss equal to — C = - 2 . 1 2 If 
the long-term project was f inanced and there is no run, it will get 
(1 + i L f - (1 + id)2= 0.3375 at date 2. 

If the investment decision of the f i rm was to f inance the short - term pro-
ject and there is a run, the inst i tut ion will be l iquid and able to pay the 
depositor, the profi t will be ( l + z s ) 2 - ( l + id) = 0.05. If there is no run, the 
inst i tut ion will reinvest for one period and at the end it will get 
( l + z s ) 2 - ( l + z d ) 2 = 0.1075. 

The strategy to be chosen will be the one tha t maximizes expected profits. 
The inst i tut ion will choose to f inance the long-term project if and only if 
the expected profi t of tha t strategy is greater than the expected profi t of the 
alternative one. In our example, the following condition must be satisfied: 

—2P + (1 - P)0.3375 > 0.05P + (1 - P)0.1075 iff P < 0.1 

Thus, the inequali ty holds for a value of P tha t is lower or equal to 0.10. In 
other words, the long-term project will be f inanced by the inst i tut ion only if 
the probabil i ty of a run is low enough. 

This example is instructive in several directions. We can th ink of this in-
st i tution as being a pension fund if P = 0 (you cannot run against the pen-
sion fund) and a bank for P greater than 0. Suppose an economy where P in 
the banking sector is greater than 0.1, tha t means tha t the banks will either 
f inance the long-term project at very high interest rates or not f inance it at 
all, while a pension fund will do it, thus, the introduct ion of pension funds 
will have a very important real effect in promoting long-term investment 
and growth. Now, suppose other economy where P in the banking sector is 
lower than 0.1, tha t means tha t the banks will choose to f inance the long-
term project, thus the development of the pension fund sector will not gen-
erate this type of effect. 

Think of the first type of economy as one wi thout a very resilient banking 
sector where the probabil i ty of a bank run is not negligible, and th ink of the 
second economy as one with a strong banking sector. We can conclude tha t 

12 This is an arbitrary number that is supposed to represent all the costs of shutting 
down the institution, including the cost in reputation and the present value of future 
profits foregone. The message of our story is insensitive to the particular number 
used. 
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the potential benefits of developing the contractual savings sector are great-
er in economies without very strong banks, at least in terms of financial dee-
pening, the term structure of investment and growth.13 

Figure 2: Payoff tree 

4. Descriptive evidence 

Figure 3 shows how contractual savings have become the dominant finan-
cial asset in several countries. In 1996, they represented 50 percent or more 
of financial assets (defined as the aggregation of money, quasi-money and 
contractual savings assets) in 9 out of 29 countries.14 Furthermore, the same 

13 Of course, in this very simple example, the institution is constrained to hold a 
completely specialized portfolio, but a rigorous model with portfolio diversification 
can be constructed and a similar parable can be told. Similarly, the basic structure 
can also be extended to include risky assets. 

14 Money and quasi money are liabilities of the consolidated banking system (in-
cluding the Central Bank), which are liquid financial assets held by the household 
sector. Clearly, the assets of contractual savings institutions belong to the household 
sector. Of course, there is some double counting since assets of contractual savings in-
stitutions include cash and bank deposits. 
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figure shows that non-OECD countries such as South Africa, Chile, Singa-
pore, and Malaysia have a dominant or a very important contractual savings 
sector. 

Source: 1998 OECD Institutional Investors Statistical Yearbook and WB institutional investors 
database. 

Figure 3: Contractual savings in system financial assets (%, 1996) 

Figure 4 shows the positive correlation between the financial assets of 
contractual savings institutions and market capitalization as a fraction of 
GDP for a cross section of OECD and non-OECD countries in 1996 (the po-
sitive relation is very stable for different years). Those countries with a more 
developed contractual savings sector are also countries with more devel-
oped stock markets. Furthermore, Figure 5 indicates a positive relationship 
between contractual savings development and the liquidity of the capital 
markets (measured by value traded over GDP). 

Figure 6 explores the relationship between changes in contractual savings 
as a fraction of GDP and changes in market capitalization over GDP for the 
same countries between 1990 and 1996. Figure 7 presents a similar relation-
ship between changes in contractual savings and changes in value traded as 
a fraction of GDP It is clear that those countries that were able to develop 
their contractual savings sector also show a higher growth in their stock 
markets in terms of capitalization and value traded in the same period. The 
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MC/GDP 

CS/GDP 

Notes: The fitted line is given by yt = 0.177 + 0.958xt with a t statistic of 7.314 for the slope. See 
Table in Appendix 2 for the list of countries. 

Source: 1998 OECD Institutional Investors Statistical Yearbook and WB institutional investors 
database. 

Figure 4: Contractual savings and market capitalization, 1996 

MC/GDP 

CS/GDP 
Notes: The fitted line is given by yt = 0.085 + 0.480xt with a t statistic of 4.650 for the slope. See 

Table in Appendix 2 for the list of countries. 
Source: 1998 OECD Institutional Investors Statistical Yearbook and WB institutional investors 

database. 

Figure 5: Contractual savings and value traded, 1996 
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same conclusions are reached with estimates using panel data for 26 coun-
tries and with about 300 observations.15 

Now, let us see whether the data show that contractual savings institu-
tions are more willing to hold risky and long-term assets than other institu-
tional investors and banks. Figure 8 compares the portfolios of US contrac-
tual savings institutions with those of the banking sector. 

Among the remarkable facts in Figure 8 are the high weight of securities 
in the portfolios of pension funds (84 percent), life insurance companies (79 
percent) and open-end investment companies (90 percent) relative to banks 
(23 percent), and the low weight of short-term loans and cash in the portfo-
lios of those institutions (4 percent, 7 percent, and 8 percent respectively) 
relative to banks (59 percent). Pension funds, life insurance companies and 
open-end investment companies are also heavily invested in long-term 
bonds. Clearly, US contractual savings institutions hold larger fractions of 
their total assets invested in traded securities such as stocks and long-term 
bonds while the assets of the banking sector are invested more heavily in 
private financial instruments (loans) of short-term maturity. 

Finally, Figure 9 shows the average portfolio composition of different in-
stitutional investors of some other selected OECD countries. In the United 
Kingdom, shares and long-term bonds account for 80 percent or more of the 
portfolios of contractual savings institutions. There is a very high fraction 
of loans in the portfolios in the Netherlands, but it is also striking that they 
are almost completely long-term loans. We could be tempted to say that the 
role of contractual savings institutions in the Netherlands is similar to those 
of banks in terms of lending strategy, but the financial services provided are 
absolutely different in terms of maturity structure. In Norway, even when 
we do not have the maturity structure of loans, the presumption is that a 
similar story can be told. Sweden and Norway are also examples of our hy-
pothesis that if there are binding restrictions to invest in shares, then long-
term bonds and / or loans will be in high demand. Finally, in Australia, con-
tractual savings institutions invest more than 50 percent of their portfolios 
in shares and long-term bonds; while they represent about 40 percent in 
other institutional investors' portfolios. 

Thus, according to the evidence, if there were a reallocation of assets from 
the banking sector to the contractual savings sector, there would be a shift 
in the relative demands for financial instruments. There would be a reduc-
tion in the demand for non-traded financial instruments, or in other words, 
we would observe a reduction in the supply of funds to be lent to firms in 
the non-corporate sector (i.e., firms that do not issue publicly traded stock 

is See Impavido and Musalem (2000). 
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D(MC/GDP) 

D(CS/GDP) 

Notes: The fitted line is given by yt = 0.161 + 0.849xt with a t statistic of 2.593 for the slope. See 
Table in Appendix 2 for the list of countries. 

Source: 1998 OECD Institutional Investors Statistical Yearbook and WB institutional investors 
database. 

Figure 6: Changes in contractual savings and market capitalization, 1990-1996 

D(VT/GDP) 

D(CS/GDP) 

Notes: The fitted line is given by yt = 0.044 + 0.968xf with a t statistic of 3.289 for the slope. See 
Table in Appendix 2 for the list of countries. 

Source: 1998 OECD Institutional Investors Statistical Yearbook and WB institutional investors 
database. 

Figure 7: Changes in contractual savings and value traded, 1990-1996 
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and debt), and there would be an increase in the demand for publicly traded 
financial instruments such as stocks and bonds. 

Moreover, the fact that the portfolio weight of long-term bonds is high for 
contractual savings institutions means that the corporate sector will have 
additional long-term funds to finance their long-term production plans. As 
a consequence, the profit opportunities in the corporate sector will induce 
the entry of new firms that will issue both equity and debt, increasing the 
market capitalization of the economy, and thus, the market will become 
more liquid and the value traded in stocks will increase. Finally, the in-
creased volume of transactions will imply a higher demand for money 
(transaction motive) and overall financial deepening in the economy. 
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Figure 8: United Nations Financial Institutions portfolios 
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Figure 9: Institutional investors' portfolio 
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Continued Figure 9: Institutional investors' portfolio 
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Continued Figure 9: Institutional investors' portfolio 

The international evidence suggests some stylized facts about contractual 
savings institutions. The fraction of investment in either shares or long-term 
assets (either bonds or loans) tends to be very high. In all the cases, the 
weight of short-term loans is very low. Obviously, regulations, relative 
yields, risk and liquidity preferences, and tax treatment could explain the 
differences in portfolios across these countries. The evidence also suggests 
that if binding constraints are imposed on the fraction invested in shares, 
they will try to invest their funds in the closer substitutes such as long-term 
bonds and long-term loans. The result will be a differential impact on the 
productive sector of the economy and on the structure of the financial sector. 

5. Econometric evidence on contractual savings 
and capital markets development: which leads? 

This paper has emphasized the direction of causality from contractual 
savings to market capitalization. In Sections 2 and 3, we argued that if con-
tractual savings are developed then market capitalization would follow. In 
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Section 4 we showed evidence of a positive correlation between these two 
variables across countries but the causality between them was not studied. 

It has been indicated (in the literature) that it is difficult for contractual 
savings institutions to perform their investment activities effectively in 
countries whose capital markets are small and illiquid. For instance, the im-
plementation of some active and sophisticated financial strategies require 
very frequent trading and given the large volume of funds managed by pen-
sion funds, the price volatility implied by these strategies would be too high 
if the stock market is not liquid enough. As Davis (1995) states: "Experi-
ence, . . . , suggests that the successful development of private pensions re-
quires a certain prior level of development of the financial sector." Hence, 
at least theoretically, the direction of causality could run from market capi-
talization to contractual savings. 

The empirical questions addressed in this section are the following. What 
happened in each country over time? Does the growth of contractual savings 
lead to the expansion in market capitalization? Or is it the other way 
around? Or is it a two-way causation? Or is there no causation in any direc-
tion? To answer these questions, we ran Granger causality tests for some 
OECD and some developing countries. Unfortunately, the number of obser-
vations available for each country is not ideal. Hence, the tests presented 
below provide us with just preliminary answers to our questions. Neverthe-
less, the results obtained are quite encouraging and deserve to be taken into 
consideration. 

The bivariate Granger causality test analyzes how useful some variables 
are in forecasting other variables. In this sense, we can say that if variable x 
is not useful in forecasting y, then x does not Granger-cause y. The test is 
constructed on the basis of the following OLS regression: 

P Q 
yt = ot o + XI fay*-*+Y, + u t 

i= 1 j=1 

where p and q are chosen so that ut is white noise. The test conducted is an 
F test on the q parameters for the variable x. If the regression is run over n 
observations, the distribution of the test is F(n,n - 2 q - 1). Since the above 
regression is a dynamic regression, the test is only asymptotically valid. 
Hence, an asymptotic equivalent test distributed as a x2(q) w a s reported.16 

In our study we analyze Granger causality tests between four sets of insti-
tutions: 1) contractual savings financial assets over GDP (CS); 2) pension 

16 For a detailed description of Granger causality tests, see Granger (1969) and Ha-
milton (1994). 
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funds f inancial assets over GDP (PF); 3) life insurance f inancial assets over 
GDP (LI); and 4) non-l ife insurance f inancial assets over GDP (NL); and 
two capital market development indicators: 1) market capitalization over 
GDP (MC); and 2) stock value t raded over GDP (VT) for 14 OECD and 5 
developing countries taken separately and for periods between 1975 and 
1997. In each case, we are interested in the causality between each of the 
four asset variables and market capitalization and value t raded in turn. 
Tables A - D in Appendix 1 present the Granger causality tests for contrac-
tual savings, pension funds, life insurance, and non-l ife insurance, respec-
tively. 

Because our panels are relatively short, we decided to limit the length of 
the two-lag polynomial in order to maximize the number of observations 
used in the regressions. Hence, we selected p = q = 1. Finally, because all 
our regressions use less than 30 observations we also reported the Ja rque-
Bera test for normali ty of residuals.1 7 The importance of this test is tha t 
since we cannot invoke the central limit theorem to just ify the distr ibut ion 
of the Granger-causali ty tests, our results critically depend on the normali ty 
of the residuals. 

As an example for the interpretat ion of our results, we will describe in de-
tail the case of the causality test between contractual savings (CS) and mar-
ket capitalization (MC) or contractual savings and value t raded (VT) for the 
United States which are reported in Table 8 of Appendix 1. The Granger re-
gressions were conducted using 17 observations. In the first line, we test the 
null hypothesis tha t contractual savings do not Granger-cause market capi-
talization. Since p = q = 1, we have 3 d.f. tha t we have to account for and 
hence, under the null, the F test is dis t r ibuted with 1 and 14 d.f. The value 
of the statistics is 0.035 with a p-value of 0.854. Clearly, we cannot reject 
the null tha t contractual savings do not Granger-cause market capital iza-
tion. This is confirmed by the asymptotic equivalent test in the following 3 
columns, dis tr ibuted under the null as x2( l)- For this second test, the stat is-
tics is 0.043 with a p-value of 0.837. Finally, in the last 3 columns we report 
the Jarque-Bera (JB) normali ty test. Here, the null hypothesis is tha t resi-
duals are normally distr ibuted, which cannot be rejected. The statistics for 
this test is 1.060 which under the null is dis tr ibuted as a x 2 ( 2 ) and it gives a 
p-value of 0.59. Since we can infer tha t residuals are normally dis t r ibuted 
we can also infer tha t the statistics of the Granger tests are dis tr ibuted as 
they should be. 

The second line of Table 8 in Appendix 1 tests the null hypothesis tha t 
marke t capitalization (MC) does not Granger-cause contractual savings 
(CS). Again the null cannot be rejected in both tests and residuals are nor-

17 See Bera and Jarque (1980). 
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mally distributed. The last two lines for the United States in Table 8 in 
Appendix 1 give us the results of the causality tests between contractual 
savings (CS) and value traded (VT). The absence of causality in both direc-
tions cannot be rejected and residuals are normally distributed. 

In the next sections, we summarize the results reported in the tables in 
Appendix 1 by using 10 percent significance level as the critical level for 
rejecting or failing to reject the null hypothesis in each test. 

5.1 Granger causality between contractual savings 
and market capitalization or value traded 

For market capitalization we found 7 cases out of 14 OECD countries 
(United Kingdom, Belgium, Spain, Netherlands, Canada, Finland, Ger-
many), for which the hypothesis that contractual savings do not Granger-
cause market capitalization is rejected and the hypothesis that market capi-
talization does not Granger-cause contractual savings is not rejected. 
Therefore, for these countries, it appears that Granger causality runs only 
from contractual savings to market capitalization and not the other way 
round. For 2 OECD countries (Norway and Portugal), Granger causality be-
tween contractual savings and market capitalization seems to run in both 
direction.18 Finally, for 5 OECD countries (United States, Australia, Korea, 
Sweden, and Austria) both null hypotheses can not be rejected. Therefore, 
for these countries, the variables contractual savings and market capitaliza-
tion follow independent auto-regressive processes and neither contractual 
savings cause market capitalization nor does market capitalization cause 
contractual savings. For developing countries, causality seems to run from 
contractual savings to market capitalization only in Thailand;19 in both 
ways for Chile and South Africa; and in neither direction for Singapore and 
Malaysia.20 

For value traded, we found 6 OECD countries (United Kingdom, Korea, 
Norway, Sweden, Finland, and Austria), for which the null hypothesis that 
contractual savings does not Granger-cause value traded was rejected while 
the null hypothesis that value traded does not Granger-cause contractual 
savings could not be rejected. Hence, for these countries causality between 

18 Although at 5 percent significance level, causality between market capitaliza-
tion and contractual savings seems to run from contractual savings to market capita-
lization only for Norway. 

19 Although at 5 percent significance level, causality between market capitaliza-
tion and contractual savings seems to run from contractual savings to market capita-
lization only for South Africa. 

20 Notice that the results for Malaysia and South Africa should be taken as suspi-
cious as normality test was not always passed at 5 percent significance level. 
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contractual savings and value traded seems to run from contractual savings 
to value traded only. For 2 OECD countries (Netherlands, and Germany) 
Granger causality from value traded to contractual savings seems to run in 
both directions.21 For 6 OECD countries (United States, Belgium, Australia, 
Spain, Canada, and Portugal), causality between contractual savings and 
value traded seems to run in neither direction. For 2 non-OECD countries 
(Chile and Thailand), causality seems to run from contractual savings to 
value traded only. For Singapore and South Africa, causality seems to run 
from value traded to contractual savings only. Finally, for Malaysia, there 
seems to be no causality between contractual savings and value traded in 
either direction.22 

5.2 Granger causality between pension funds 
and market capitalization or value traded 

Since the intersection between the data on pension funds and life insur-
ance companies is not complete and Granger causality tests are very sensi-
tive to the number of observations and lags used, we decided to run the same 
exercise of the previous section for life insurance and pension funds sepa-
rately. We also explored the causality between market capitalization or val-
ue traded and non-life insurance. In a following section, we summarize 
these results and compare them with the results on life insurance and pen-
sion funds. 

For market capitalization, we found 6 cases out of 14 OECD countries 
(Korea, Spain, Netherlands, Canada, Norway, Sweden, and Finland), for 
which the hypothesis that pension funds do not Granger-cause market capi-
talization is rejected and the hypothesis that market capitalization does not 
Granger-cause pension funds is not rejected. Therefore, for these countries, 
it appears that Granger causality runs only from pension funds to market 
capitalization and not the other way round.23 For Portugal, causality seems 
to run in both directions.24 For Belgium, Granger causality between pension 
funds and market capitalization seems to run from market capitalization to 
pension funds.25 Finally, for 4 OECD countries (United States, United King-

21 Notice that the results for Germany should be taken as suspicious as normality 
test was not always passed even at 5 percent significance level. 

22 Notice that the results for Singapore and Malaysia should be taken as suspicious 
as normality test was not always passed at 5 percent significance level. 

23 Although at 5 percent significance level, there seems to be no causality between 
market capitalization and pension funds in either direction for Korea and Sweden. 

24 But only from pension funds to market capitalization at 5 percent significance 
level. 

25 Although at 5 percent significance level, no causality between market capitali-
zation and pension funds seems to exist in either direction for Belgium. 
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dom, Australia, Germany, and Austria), both null hypotheses can not be re-
jected. Therefore, for these countries the variables pension funds and mar-
ket capitalization follow independent auto-regressive processes and neither 
pension funds causes market capitalization nor market capitalization 
causes pension funds. In Thailand and South Africa, causality seems to run 
from pension funds to market capitalization. In Chile causality between 
pension funds and market capitalization seems to run in both directions. In 
Singapore and Malaysia, causality between pension funds and market capi-
talization seems to run in neither direction.26 

For value traded, we found 5 OECD countries (United Kingdom, Belgium, 
Korea, Norway, Sweden, and Finland), for which only the null that pension 
funds do not cause value traded could be rejected. Hence, for these coun-
tries, it appears that Granger causality runs only from pension funds to val-
ue traded and not the other way round. For 3 OECD countries (Australia, 
Netherlands, and Austria), causality between pension funds and value 
traded seems to run in both directions. For 5 countries (United States, 
Spain, Canada, Germany, and Portugal) causality between pension funds 
and value traded seems to run in neither direction. For the developing coun-
tries in our sample, two way causality was found only for Chile while all 
other countries do not show causality significant in either direction.27 

5.3 Granger causality between life insurance 
and market capitalization or value traded 

For market capitalization, we found 9 OECD countries (United Kingdom, 
Belgium, Netherlands, Canada, Norway, Finland, Germany, Austria, and 
Portugal) for which causality seems to run from life insurance to market ca-
pitalization only. For all other OCED countries, we found no causality in 
either direction between life insurance and market capitalization. For de-
veloping countries the results are mixed: for Thailand, causality seems to 
run from life insurance to market capitalization;28 while for South Africa, 
causality seems to run in both directions;29 and for Chile, Singapore, and 
Malaysia, causality between life insurance and market capitalization seems 
to run in neither direction. 

26 For South Africa, Thailand, and Malaysia normality test was not always passed 
and results should be treated with caution. 

27 Results for developing countries should be taken with caution as normality test 
was not always passed. 

28 But not at 5 percent significance level. 
29 But only from life insurance to market capitalization at 5 percent significance 

level. Again, results for developing countries should be taken with caution as normal-
ity test was not always passed. 
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For value traded, we found 6 OECD countries (United Kingdom, Korea, 
Norway, Sweden, Finland, and Portugal) for which causality between life 
insurance and value traded seems to run from life insurance to value traded 
only. For the Netherlands and Germany, causality seems to run in both ways. 
For 5 countries (United States, Belgium, Australia, Spain, and Austria) no 
causality in either direction was found. For developing countries, we found 
causality from life insurance to value traded only in Chile, Singapore, and 
Malaysia. We found a two way causality in Thailand and from value traded 
to life insurance only in South Africa. 

5.4 Granger causality between non-life insurance 
and market capitalization or value traded 

We found 6 OECD countries (Belgium, Korea, Netherlands, Sweden, Ger-
many, and Austria) for which causality runs from non-life insurance to mar-
ket capitalization only. We found two countries (Norway and Portugal) for 
which causality between non-life insurance and market capitalization runs 
in both directions. We found 5 countries (United States, United Kingdom, 
Spain, Canada, and Finland) for which no causality was found between 
non-life insurance and market capitalization. For developing countries, the 
picture is mixed: for Thailand, we found causality in both directions; for 
Singapore and Malaysia, we found causality from market capitalization to 
non-life insurance only; and for Chile and South Africa, we found no caus-
ality in either direction. 

For value traded, we found 4 OECD countries (United Kingdom, Nether-
lands, Norway, and Finland) for which causality runs from non-life insur-
ance to value traded only; 3 countries (Sweden, Germany, and Portugal) for 
which causality runs in both ways; Australia, for which causality seems to 
run from value traded to non-life insurance only; and 6 countries (United 
States, Belgium, Korea, Spain, and Austria) with no causality in either di-
rection between non-life insurance and value traded. In developing coun-
tries, we found Chile, Malaysia, and South Africa for which causality runs 
from non-life insurance to value traded only; in Thailand, causality seems 
to run in both directions; and in Singapore, causality seems to run from val-
ue traded to non-life insurance. 

5.5 Summary of results 

The following Table 3 helps summarize the results obtained with the 
Granger causality tests. The first column in each quadrant (—>) reports the 
number of countries for which we found Granger causality from one of the 
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institutions (contractual savings, pension funds, life insurance, non-life in-
surance) to one of the market indicators (market capitalization or value 
traded); the second column reports the number of countries for which caus-
ality runs only from one of the markets to one of the institutions (<—); the 
third column reports the number of countries for which causality runs both 
ways (<->); and the fourth column reports the number of countries for which 
no causality was found in either direction (<>). 

Table 3 

Granger causality tests: summary 

MC VT 
i—» < > < - < - < > 

CS 7 0 2 5 6 0 2 6 

OECD PF 7 1 1 5 6 0 3 5 OECD 0 
LI 9 0 0 5 6 1 2 5 
NL 6 2 1 5 4 1 3 6 

CS 2 0 1 2 2 2 0 1 
Non- PF 2 0 1 2 0 0 1 4 
OECD LI 1 0 1 3 3 1 1 0 

NL 0 2 1 2 3 1 1 0 

There is significant evidence in these data that either causality between 
institutions and markets does not exist, or if it exists, it is predominantly 
from institutions to markets only. To a lesser extent, causality simulta-
neously exists in the two directions between institutions and markets. 
Furthermore, there is very limited evidence that causality runs from mar-
kets to institutions only (the only exception seems to be for non-life insur-
ance in developing countries). Results seem to support the idea that the de-
velopment of institutional investors is likely to promote the development of 
market capitalization more than value traded. For developing countries, 
pension funds seem not to Granger cause value traded development while 
life and non-life insurance do. Thus, in developing countries pension funds 
predominantly buy and hold shares. 

The following tables allow us to analyze other causality patterns among 
the countries in our sample. Table 4 lists, by institution, the countries for 
which we find one way Granger causality from institutions to market capi-
talization or value traded only; these are indicated with a "1". Table 5 lists, 
by institution, the countries for which we find a two way Granger causality 
between institutions and markets. Table 6 lists, by institution, the countries 
for which we could not find Granger causality between institutions and 
market on either direction. 
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When causality exists only from institutions to markets this seems to take 
place in countries where financial markets are not yet completely devel-
oped. In countries with complete and sophisticated financial markets like 
the United States, no causality is found in either direction. Notice though 
that results are ambiguous for some countries. For example, in Korea, pen-
sion funds and non-life insurance seem to Granger-cause market capitaliza-
tion while life insurance and in general contractual savings seem not to 
cause market capitalization. For this country causality is stronger among 
institutions with respect to value traded. In the United Kingdom, all institu-
tions seem to Granger-cause value traded and only contractual savings and 
life insurance companies, market capitalization. 

Table 4 

Granger causality (one way) from institutions to markets only 

CS PF 
MC 
LI NL TOT CS PF 

VT 
LI NL TOT 

NLD 1 1 1 4 FIN 1 1 1 1 4 
BEL 1 1 3 GBR 1 1 1 1 4 
CAN 1 1 3 NOR 1 1 1 1 4 
DEU 1 1 3 CHL 1 1 1 3 
FIN 1 1 3 KOR 1 1 1 3 
THA 1 1 3 SWE 1 1 1 3 
AUT 1 1 2 MYS 1 1 2 
ESP 1 2 AUT 1 1 
GBR 1 2 BEL 1 1 
KOR 1 1 2 NLD 1 1 
NOR 1 1 2 PRT 1 1 
SWE 1 1 2 SGP 1 1 
ZAF 1 1 2 THA 1 1 
PRT 1 1 ZAF 1 1 
AUS 0 AUS 0 
CHL 0 CAN 0 
MYS 0 DEU 0 
SGP 0 ESP 0 
USA 0 • USA 0 
TOT 9 9 10 6 TOT 8 6 9 7 
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Table 5 

Granger causality (two ways) between institutions and markets 

CS 
MC 

PF LI NL TOT CS PF 
VT 
LI NL TOT 

PRT 1 1 1 3 DEU 1 1 1 3 
CHL 1 1 2 NLD 1 1 1 3 
NOR 1 1 2 THA 1 1 2 
THA 1 1 AUS 1 1 
ZAF 1 1 AUT 1 1 
AUS 0 CHL 1 1 
AUT 0 PRT 1 1 
BEL 0 SWE 1 1 
CAN 0 BEL 0 
DEU 0 CAN 0 
ESP 0 ESP 0 
FIN 0 FIN 0 
GBR 0 GBR 0 
KOR 0 KOR 0 
MYS 0 MYS 0 
NLD 0 NOR 0 
SGP 0 SGP 0 
SWE 0 USA 0 
USA 0 ZAF 0 
TOT 3 2 1 3 TOT 2 4 3 4 

There are other facts that help interpret some of our results. For example, 
the absence of causality in either direction in Malaysia and Singapore could 
be explained by the contractual savings regime in these countries as well as 
financial sector policies. Singapore and Malaysia have centrally managed 
provident funds, which are not geared at investing in shares. In Malaysia, 
contractual savings institutions invested in shares from 4 to 7 percent of 
their financial assets during 1987-93. Singapore only recently has allowed 
some members to pick private managers and to determine how a portion of 
their Central Provident Fund balance will be invested.30 Therefore, there 
should be no surprise that there is no causality in any direction between 
contractual savings and stock markets in these countries. 

30 See Asher (1999). 
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Table 6 

No Granger causality between institutions and markets 

CS PF 
MQ 
LI NL TOT CS 

VT 
PF LI NL TOT 

USA 1 1 1 1 4 ESP 1 1 1 1 4 
AUS 1 1 1 3 USA 1 1 1 1 4 
MYS 1 1 1 3 BEL 1 1 1 3 
SGP 1 1 1 3 CAN 1 1 1 3 
AUT 1 1 2 AUS 1 1 2 
CHL 1 1 2 MYS 1 1 2 
ESP 1 1 2 PRT 1 1 2 
GBR 1 1 2 AUT 1 1 
KOR 1 1 2 CHL 1 1 
SWE 1 1 2 DEU 1 1 
CAN 1 1 KOR 1 1 
DEU 1 1 SGP 1 1 
FIN 1 1 THA 1 1 
ZAF 1 1 ZAF 1 1 
BEL 0 FIN 0 
NLD 0 GBR 0 
NOR 0 NLD 0 
PRT 0 NOR 0 
THA 0 SWE 0 
TOT 7 7 8 7 TOT 7 9 5 6 

Table 7 

Shares of stocks in investment portfolios: selected countries 

Country Year Contractual Life Pension Funds Country 
Savings 

Malaysia 1993 7.01 17.86 5.17 
Singapore 1996 5.67 33.50 0.00 

Source: WB institutional investors database. 

Another particular case is Chile, where causality for pension funds runs 
in both directions. This could be explained, in great part, by their invest-
ment regulations. When the system was introduced, they were quite draco-
nian, at that time; the Government was mainly interested in preserving 
assets, hence, pension funds were not allowed to invest in shares.31 In addi-

31 At the beginning of Chile's pension reform, the investment regulations allowed 
up to 100 percent in government securities, up to 60 percent in corporate bonds, and 
up to 70 percent in each of the following categories: mortgage-backed securities, let-
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tion, real interest rates on bonds and bills were very high, hence pension 
fund portfolios were heavily weighted on government securities. As the sys-
tem and the market developed, the regulations allowed increasing partici-
pation of shares in pension fund portfolios. At the same time, real interest 
rates were declining thus demand for shares increased fueled by both ef-
fects. Obviously, regulation of investment policies of these institutions and 
after tax rates of return on financial instruments matters.32 The cautious-
ness and reactive approach followed by the Chilean authorities resulted in a 
two-way causality. 

The evidence is consistent with the direction of causality emphasized in 
this paper. Contractual savings promote capital market development in 
countries where capital markets are relatively small. Of course, in countries 
where capital markets are already developed, the effect is not as strong and 
the direction of causality is not as clear. In those countries, we expect reci-
procal and weaker effects between both variables. The latter would be, in 
part, due to the fact that the illiquidity effect of contractual savings, as dis-
cussed above, would be diluted in countries with well-developed financial 
markets.33 

6. Summary, conclusions and recommendations 

Contractual savings are powerful enough to increase the supply of long-
term funds and develop the capital markets in an economy. This is because 
contractual savings institutions have long-term and illiquid liabilities on 
their balance sheets. 

We argued that contractual savings development, in addition to its pri-
mary purpose of providing protection to the insured, produces the following 
effects: a) specialization in the financial sector where the banking system 
adjusts towards its comparative advantage as contractual savings grow, thus 
reducing banks exposure to term transformation risks (which may imply 
that banks could still lend long term but now they could better fund this ac-
tivity by mobilizing resources from the contractual savings institutions); b) 
improvement in the financial structure of firms by reducing their leverage 
and refinancing risks; c) impact on the term structure of interest rates, the 
stock market and growth; d) reduce the implicit debt from unfunded liabil-

ters of credit or fixed term deposits. As the market developed, regulations were re-
laxed to allow investments in shares, mutual funds, real estate funds, venture capital 
funds, securitised credit funds, foreign securities and hedging instruments. 

32 See Srinivas, Whitehouse and Yermo (1999). 
33 The direction of causality from contractual savings to capital markets was also 

accepted in Impavido and Musalem (2000). 
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ities of defined-benefit plans; and e) develop the market for long-term gov-
ernment bonds and increase possibilities of public debt management. We 
also argued that these effects must be stronger in developing countries than 
in developed ones, due to the instability of banks in developing countries. 
Therefore, contractual savings mitigate social and financial risks, thus im-
proving the resilience of the economy to shocks, reducing the country risk 
premium, the level of interest rates, and the cost of capital, thereby promot-
ing growth. 

In addition, the growth of contractual savings or either mutual funds or 
non-life insurance should produce different effects on capital markets. Con-
tractual savings should be more powerful in developing capital markets be-
cause of the additional effect on the liquidity of households' and firms' as-
sets. 

In the empirical analysis we showed that those countries with more devel-
oped contractual savings sectors are also the countries with more developed 
stock markets, both in terms of market capitalization and value traded. In 
addition, those countries where the contractual savings sector grew the 
most are also the countries that experienced the highest growth in market 
capitalization and value traded. 

In the analysis of causality between contractual savings and both market 
capitalization and value traded, the evidence strongly favors causality from 
contractual savings to market capitalization, particularly, in countries 
where capital markets are relatively small and have an enabling regulatory 
and policy environment. These results are confirmed by differentiating, with 
contractual savings institutions, between pension funds and life insurance 
companies. Causality between other institutional investors, like non-life in-
surance companies, and markets appear to be much weaker. 

For OECD countries, the direction of causality from contractual savings 
to stock markets and liquidity predominates. The small sample of develop-
ing countries results are mixed with Chile exhibiting causality in both di-
rections, while Malaysia and Singapore exhibit little if any form of causality 
between institutions and markets. In these two countries, the fact that man-
agement is public and the governments have severely restricted investments 
in domestic capital markets is probably responsible for this result. 

Countries interested in developing contractual savings are usually con-
fronted with the issue of having underdeveloped capital markets. Hence, se-
quencing of reforms is important. Our analysis suggests that significant 
benefits will be derived from developing contractual savings even if capital 
markets have not reached their appropriate level of development. Initially, 
contractual savings institutions could invest primarily in government secu-
rities, corporate bonds and long-term loans, and to the extent possible, in 
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shares and foreign securities.34 This would be equivalent to a strategy com-
bining Chile and the Netherlands. The difference is that Chile, at the begin-
ning of its pension reform, did not allow investments in shares, loans or for-
eign securities while it allowed investments in bank deposits. Such a strat-
egy could work in an environment of fiscal discipline and sound banking 
supervision. This is why we believe that long-term loans to the private sec-
tor offer better prospects as evidenced by the Netherlands. Simultaneously, 
the authorities should start improving the regulatory framework for capital 
markets development (bond and stock markets), including regulations on 
asset-backed securities (e.g., mortgage bonds), futures and derivatives. As 
the market develops, investment regulations covering contractual savings 
institutions could become more flexible while moving from non-market 
based instruments (e.g., loans) to market based securities and ultimately 
adopting the prudent person rule. 

Thus, the strategy advocates a comprehensive approach to contractual 
savings and capital market development. We believe that it will provide 
greater benefits than first pursuing capital market development and only 
then promoting contractual savings. Both should be pursued simulta-
neously. 

Obviously, a successful reform requires an enabling macroeconomic envi-
ronment, a sound banking system as well as reliable financial sector regula-
tion and supervision, and an appropriate tax treatment. 

34 Investment in foreign securities provides the potential for risk diversification to 
the insured (if investments are made in markets which have low or negative correla-
tion with the local market) and could have a direct effect of preventing development 
of domestic capital markets. However, it signals that the government is committed to 
having an open capital account which may induce higher capital inflows and an in-
direct positive effect on capital markets. Hence, the net result could be positive. 
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Appendix 2: Data 

Data on financial assets of pension funds, life, and non-life insurance 
companies for OECD countries come from OECD 1997 and 1998 Institu-
tional Investors Statistical Yearbooks. For non-OECD countries the sources 
are the following: 
a) data for Chile, were specially assembled by Central Bank of Chile at our 

request. 
b) data for Thailand was obtained from the Association of Provident Funds 

and the Annual Report of the Department of Insurance in the Ministry of 
Commerce. 

c) data for South Africa is published in the Federal Reserve Bank quarterly 
bulletin. 

d) data for Malaysia is published in the insurance annual report and the 
EPF annual report by Bank Negara. 

e) data for Singapore is published in the yearbook of statistics by the 
Department of Statistics. 

All other variables come from the World Development Indicators data-
base. 

Stock Market Value Traded: Stocks traded refers to the total value of 
shares traded during the period. Data are in current local currency. 

Stock Market Capitalization: Market capitalization (also known as mar-
ket value) is the share price times the number of shares outstanding. Listed 
domestic companies refer to the number of domestically incorporated com-
panies listed on the country's stock exchanges at the end of the year. Data 
are in current local currency. 

Table 9 

List of countries 

AUS Australia ISL Iceland 
AUT Austria ITA Italy 
BEL Belgium JPN Japan 
CAN Canada KOR Korea, Rep. 
CHE Switzerland NLD Netherlands 
CHL Chile NOR Norway 
DEU Germany NZL New Zealand 
DNK Denmark PRT Portugal 
ESP Spain SGP Singapore 
FIN Finland SWE Sweden 
GBR United Kingdom THA Thailand 
GRC Greece USA United States 
HUN Hungary ZAF South Africa 
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