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Abstract

This paper analyzes the mechanism and preconditions whereby pension
funds contribute to the development of capital markets. It posits that pension funds
contribute to development of the capital markets by helping them to internalize the
pecuniary external effects innate in the process of industrial investments. It also argues
that the mechanism entails fulfillment of both a ‘size condition’ regarding the critical
mass of pension funds to have significant effects on capital markets and an 'institutional
precondition' regarding pension fund management. Results from empirical analyses
confirm the ‘externality hypothesis' for the Anglo-Saxon countries, but not for the
Continental European countries and Japan. It has been argued that the difference stems
from the different degrees to which the two preconditions are satisfied. These results
imply that achieving a critical mass of pension funds and securing the market mechanism
regarding management of pension funds may suffice for pension reforms to succeed in

contributing to the development of capital markets.
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1. Introduction

Funded pension schemes in which assets are managed by privately-run penson funds is
drawing aitention as an dternative to the financidly unstable pay-as-you-go public penson
programs. It is aleged that the private penson programs bring about positive spillover effects
on the economy through various channds for example through increased maturity of the
aggregate savings or through devel opment of domestic capital markets',

This argument has been inspired by the example of Chile€'s successin pension privatization.
Many countries including Latin American countries and East European countries have
implemented pension reforms smilar to Chile snce 1990s. Those countries, mostly faced with
the insolvency of socia security pension programs, replaced dl or part of them with private
ones. But there are other countries that stick to the old regime of PAY G public pengon like the
Republic of Korea

Even though the Chilean experience of penson reform has been intensvely documented, the
role of penson funds in the development of capitd markets in advanced countries are less
sudied. There are some empirica andyses showing that development of pension funds has
been conducive to the development of domestic capitd markets (Waker and Lefort 2002,
Impavido, et al. 2003, among others). Fension funds especidly those in Anglo-Saxon countries
seem to play a subgantid role in the development of domestic and globa capitd markets. In
particular, funded corporate pension funds, firgt ingtituted by ERISA of 1974 inthe U.SA., are
sad to have contributed to the ingditutiondization and globdization of the financid systems
(Davisand Steil 2001, Franko 2004).

But the ideaiis il foreign to countries like the Republic of Korea where the main pillar of
penson system is the partidly funded public pensgon program which is dill in its immature
sage. Moreover, the mechanism by which penson funds simulate development of capitd
markets does not seem to be articulated in the literature yet.

In this regard, this paper delves into the questions: Does the impacts of penson funds on
capital markets come as an externd effect? If o, what is the mechanism? How and under what
conditions can the externd effect be internalized? Theoreticaly it follows suit Vittas (1999)
and others in arguing that the growth of pension funds bring about development of domegtic
capitd markets through spillover effects. It tries to articulate the mechanism by which pension
funds exert pogtive spillovers on capitd markets; it is argued that pension funds help a market-
based financid system inits early stage of development overcome the obstacles of too little risk
taking by investors as described by the modds of Acemoglu and Zilibotti (1997) or by Martin
and Rey (2004). According to Acemoglu and Zilibotti(1997), “the opening of an additiond

'See e.g. Holzmann and Hinz (2005) for genera discussion for thisissue.



Sector creates a postive pecuniary externdity on other potentid projects Snce consumers now
bear less risk when they buy these securities’ due to widened set of asset diversfication
opportunities. But a decentrdized market fails to internaize the pecuniary externdity and the
economy suffers from investors' risk teking leve short of a critical mass. This paper posts that
introduction of mandatory corporate pension plans or private penson planswith preferentid tax
treatment can help this out; and that if the Size of penson funds exceeds a criticd mass (the 5ze
condition) and the regulaions are conducive to efficent management of the pension funds (the
conducive regulaion condition or ingitutional precondition).

The empiricd andysis gpplies Ardlano and Bonds (1991) methodology to an unbaanced
panel data of the 16 OECD countries for which rdevant data are avalable. The andyss focuses
on detecting the dynamic relations between the development of penson funds and capitd
markets. Besdes, it examines whether the role of pension fundsin developing capitd market is
different from that of life insurance by estimating the effect of life insurance on the capitd
market devel opment and comparing them to those of pension funds.

In order to show the impact of different indtitutiona settings on the redlization of soillover
effects, the 16 OECD countries are divided into two groups - 4 Anglo-Saxon countries and 11
Continental  European countries and Jgpan. This method has been adopted to teke the
complementarity of penson funds and the market-based, rather than bank-based, financid
system into account.

The main contribution of this paper is as follows. It provides a sketch of the mechanism
through which development of penson funds brings about that of capitd markets and the
preconditions for the mechanism. The paper aso provides empirica evidences to back up the
arguments, tha is, it shows pogtive spillover effects and the importance of initid gze of
pension funds for the effects extant the Anglo-Saxon sample and absent in the Continenta
European Countries and Japan sample. The differences between the two sample attest to the
importance of the ‘ingtitutiona precondition.” Lastly, it impliesthat penson reformswith aview
to fostering pension funds industry can be a measure to transform a bank-based economy like
Koreato amarket-based one open to the globd financid markets.



"I. Pension Funds and Capital Markets
1. Pension System and Capital Markets
A. Old-Age Income Security and Private Flow of Funds

Private, corporate or individual, mandatory or voluntary, pension plan can be one of the
main sources of income in old age. Whereas the public pension plans are mostly on pay-
asyou-go basis, private pension plans are generally funded fully or partialy.

Similar to funded private pension, life insurance can dso be a source of income for the
ederly. Life insurance differs from private penson in that it mainly evolves in the financid
markets, wheress private penson funds grow dependent on the nature of socid policy or the
policy to correct the market failure for pension funds or annuities. For example, political choice
of pension system, private or public, funded or PAY G, ec, criticaly determines the genesis and
growth of penson fund industry. By contrast, once established, life insurance can become the
target of policy mostly for prudentia supervision purposes.

The degree of dependence on private pension, public penson and life insurance is diverse
among OECD countries (OECD 2005c). Most Anglo-Saxon countries have high dependency
rate on private penson plans whereas European countries and Japan have high dependency rate
on public penson plans and life insurance. The particular structure i.e,, which indtitutions a
country depends for old age income security matters for the development of capital market snce
they will either amplify or dampen the private flow of funds within the economy. It is because
contributions to a PAY G public penson are transferred through the fisca system, rather then
through the financia system, to the pensioners, while those to a private penson will nourish the
private flow of funds by increasing the maturity, if not theleve, of aggregate savings.

B. Growth of Pension Funds and Global Capital Market

Some Anglo-Saxon countries began to strengthen private pension system in response to
the trend of rapid population aging in the 1970s. This measure has been functioning as the
magjor factor to facilitate the development of globa capita market since then. The funded
defined-benefit corporate pension plan originates from the enactment of the Employee
Retirement Income Security Act (ERISA) of 1974 in the U.S.A. Andthe 401(k) was
introduced in 1982 to give preferentia tax treatment for defined-contribution corporate
pension plans. After that, assets of private pension in the US have drastically increased.



Besides, many other Anglo-Saxon countries did smilarly; for example, Greet Britain in 1967
and in 1986, Canada in 1967, and Audrdia in 1992. By contrast, the Smilar penson reform
came only recently in severd Continenta European countries and Japan; for example, Sweden
in 1999, Germany and Jgpan in 2001. Despite these efforts by these countries, the influence of
pay-as-you-go public penson system is dill overwheming in them.

By the end of 2004, totd asset of pension funds of the OECD countriesis approximatdy $ 14
trillion, amounting to 43.2% of market capitdization of listed stocksin the world as can be seen
in <Table 1>. Of totd asset of penson funds of OECD countries, those of 4 Anglo-Saxon
countries occupy 85%. Thus, it may be said that the growth of pension funds is dominantly an
Anglo-Saxon phenomenon.

The growth of pension funds is spectacular. The pension funds grew on average 14.1%
a year from 1997 to 2004 in asset size, while the market capitalization of stock in 98
nations increased on average 9.8% ayear. Whether the size of pension fundsled to or was
led by the development of stock marketsis subject to an empirica test.

<Table 1> Level and Growth of Stock Market Capitalization and Assets of Pension Funds

($ billiion, %)
Aggregated value  Annual Pension Annua B/A
of listed stock(A)  average assets(B) average
1997 2004 growthrate 1997 2004 9rowthrate 19972004

4 Anglo-Saxon
_ 14,119 20,980 6.9 7,076 13,919 138 50.1 66.3
countries?)
(Ratio, %) (623) (55.0) (85.3) (84.8)
World/OECD
total 1) 22,701 38,214 9.8 8,291 16,496 141 36.5 43.2

Sources: OECD (2005a), WDI (2005).



2. Characteristics of Pension Funds?
A. An Institutional Investor

Pension funds are institutional investors® managing funds on behaf of members and
paying the resulting returns and principal to them after retirement. In defined-benefit
corporate pension funds, the sponsor guarantees a certain level of benefits and, therefore, the
employer takesthefinancid risks. These are regulated to hold minimum amount of reserveslike
banks. In contragt to this, in defined-contribution pension plans, workerstake financid risks.

The advantage of pension funds asinditutiond investors over banks derives from the fact thet
their delts are long-term. Although banks hold reserves and have deposit insurance system,
their cgpacity to invest large scae funds for the long term is limited due to the likdlihood of a
bank run. By contragt, pension funds tend to invest in long term assets to match the maturities of
asst and liabilities. Under market discipline, penson funds are forced to pursue high risk-adjust
rate returns through risk pooling and diversification.

Although both penson funds and life insurance companies are long-term inditutiond
investors, differencesin the characteristics of the liabilities let them behave differently. Pension
funds with their liabilities usudly linked to the earned income prefer stocks, while life insurance
companieswith ther liabilities defined in nomind terms prefer bonds.

Pension funds contragt aso with mutua fundsin that their ligbilities areilliquid while those of
mutua funds are mostly liquid. Thus ther investment time horizon is usudly longer than
mutua funds. However, defined- contribution pension funds are likely to behave smilarly with
mutua funds because the fund managers are rewarded on the basis of short-term performances
(Miles 1993).

Pension funds are more active in portfolio strategy and public pension funds that are
managed by public sector.* It is not only because pension funds are less constrained in
their investment by socia objectives but also because pension funds, in particular defined-
contribution ones, have to compete with each other for higher rate of risk-adjusted returns.
According to Iglesias and Palacios (2000) investments of public pension funds are

? The explanation on the characteristics of pension funds asinstitutional investors relies
on Davis and Steil (2001) and thus can be skipped by well informed readers.
% Pension fundsin this paper refersto autonomous pension funds asin OECD (2003).

* Public penson funds drategy such as Cdifornia Public Employees Retirement
System(CaPERS) and New York State Common Retirement System (NY SCRS) are active
in fund management. Thus they are treated as pension funds rather than public pension
plansinthe empirica chapter.



concentrated mainly on government bonds. Consequently, the real rates of returns of
public pension funds are very low in 22 countries where the data are available.

Comparison of the portfolio by the inditutiond investors and banks in the Table 2 hints the
uniqueness of pendon funds as indtitutiond investors. In bank portfolio, loans are largest and
stocks and mutud funds are scanty, whereas stocks and mutud funds are largest in the portfolio
of pension funds, and bonds are largest in the portfolio of insurance companies.

<Table2> Portfolio Composition of Bank, Life Insurance and Pension Fund in the U.S.A.

(end of 2003, %)

cash de , corporate . mutual
. public bonds loans insurance stock Others

posit bond funds

bank 0.9 16.1 6.2 564 - 0.2 0.2 19.6
Lifeinsurance
52 133 429 97 - 244 24 2.0
company

pension funds 7.1 4.9 4.8 0.2 87 482 213 4.8

Sources. OECD(2005a), Flow of Funds Statistics of the United States , FRB of the U.S.A

B. Behavioral Characteristics

The assat management of pension funds varies among countries depending on the country’s
regulations on pension funds, industrial structure of asset management industry, and the demand
for securities (Davis and Steil 2001). Pengon funds in Anglo-Saxon countries such as Great
Britain and the U.SA. may invest in a different manner from those in Continental European
countries such as Germany and France dueto differencesin the finandia systems”.

In fact, the portfolio of pension funds in Anglo-Saxon countries differ substantidly from
those in Continental European countries and Japan as shown by the OECD (2005q) statistics on
penson fundsin Table 3. Generdly spesking, the degree of asset divergficationsis high in the
former than in the latter. The share of risky assets such as stocks and mutua fundsishighin the
former and low in the latter. Instead, the share of bonds is high in the latter. These differences

> Financid system carries out functions such as payments, pooling of assets, dlocation of
resources between different points of time and industries, coordination of decentraized
decision-making through price discovery and signaling, and coping with incentive
problems (Merton and Bodie 1995).



are closdy related to the fact that the former has market-based financid systems while the latter

has bank-based financid systems.

<Table 3> Portfolio of Pension Funds

(asthe end of 2003, %)

cash | public |corporate Insura mutual | real
deposit | bonds | bonds Loans -nce stock fund |estate others
Anglo- ~Cenada | 49 | 187 = 54 - - 236367 | 35 | 7.2
Saxon UK 26 | 145 | 47 | 05| 62 538 114 43| 20
Countries | g 71 | 49 48 | 02 | 87 |482 213 08 | 40
Germany | 26 | 363 | 00 |270 - (127 78 | 62 | 74
Europe | Italy 91 | 330 | 05 | 00|204 58 43 110|159
and Japan | France” | 1.3 34.7 - - 148 - | 40 | 451
Japan? | 5.0 34.0 140 - 230| - | 00 | 240

Note:

1) as of 2000(Davis 2002),

Source: OECD(2005a), Davis(2002), Davis and Steil (2001)

2) as of 1998(Davis and Steil 2001)

The behavior of banks or insurance companies in assst management is adso different
depending on the economic systems. For example, there is a noticeable difference in the asset
management of bank and insurance company between the US and Germany as shown in Table
2 and Table 4. In Germany not only banks but aso insurance companies show tendency to have
high proportion of assetsin cash and deposits compared to those in the U.S.A. German pension
funds hold less the proportion assats in stocks and mutua funds than do the insurance
companies. The results seem to reflect in part dtricter regulation on the investments of pension
funds in Germany as indicated by Roldos (2004).° In contrast, there is no quantitative
regulation on investments of pension fundsin Anglo-Saxon countries; rather the ‘prudent person
rule’ isapplied. If the quantitative regulation isimposed on asset management of pension funds

®In Germany and Japan, thereisalimit that the investment in stocks and overseas securities
cannot exceed 30% of the total asset respectively (Roldos 2004).
" "Prudent person rul€' requires fund managers only the duty of fiddlity, integrity and
respongbility.



asitisin Germany, 'herd behavior' of fund managers might be prevented but it can lower the
expected rate of return by congraining the efficient alocation of portfolio.

<Table 4> Comparison of Asset Allocation of Banks, Life Insurances and Pension
Funds in Germany

(end of 2003, %)

Cash mutual
_ bonds loans stocks others
deposits funds
bank 134 20.6 56.4 4.6 2.4 2.6
insurance
32.9 10.1 12.7 17.9 20.7 5.6
company
pension funds 2.6 36.3 27.0 12.7 7.8 13.6

Source: Financia Accounts for Germany, Deutsche Bundesbank, each issue.

1. Mechanism and Preconditions

1. Externalities Hypothesis

This chapter provides a sketch of the mechanism in which pension funds contribute to the
development of capital markets in the context of a market-based financid system’s evolution.
Introduction of penson funds into the financia development model suggested by Acemoglu
and Zilibotti (1997, AZ)® or Martin and Rey (2004, MR)® would lead to this mechanism.

8 Inthe AZ modd, individuas living two periods spend with the income obtained through

|abor during their youth and save the rest of it. Savings can be held in the form of either
low-risk low-return liquid assets or hightrisk high-return risky assetsi.e., socks. Inthe
red sector, there areafina good sector with constant returns to scd e technology, and
numerous i ntermedi ate goods sector that require different minimum scale capita
investments. Businessmen raise cgpitd for the production of intermediate goods through
stock issue. The Sze of aggregate capitd stock in the economy is determined by the sum of
liquid assetsin the previous period and the total savings of individua investorsin the
current period.

Inthe MR modé, individud investors dlocate asset among red investment projects,
domestic stocks and overseas stocksto diversify risks. Under such a specification, capita

moves from the less devel oped countries to advanced countries to take advantage of asset
diversification opportunities.



In the mode of AZ, there are numerous intermediate goods indudtries with fixed cogs, they
finance investments by issuing stocks. Since rates of sock returns are imperfectly correlaed, an
increasein the number of listed stocks widens opportunitiesfor asset diverdfication. Thisin turn
will increase the demand for risky assets. Thus an increase in the aggregate demand for stocks
or risky assets would enable more projects in intermediate goods sector to be undertaken';
interndization of the pecuniary externdities or redization of economies of scde by firms thus
achieved would bring about increasing returns at the aggregeate level.

However, it isimpossble to make this hgppen through capitd markets espeadly if the economy has
accumuated little savings in the early dage of economic devdopment. The reeson is that individud
investar does nat take the postive extamdities of thar invesments into acoount. Thus risky projedts are
undataken too litle AZ demondtrated that introduction of investment funds cannot prevent
capitd markets from failing. In the same context, MR suggests a solution: that is to subsdize
purchase of stockswith lump-sum tax in order to encourage risk taking.

An dternative to the subsdy to longterm investments would be introduction of mandatory
funded private pension programs or subsidy or tax incentives to private penson plans. Suppose
that pendon funds are more cgpable of investing in risky assets than individuds. Then
introduction of mandatory defined-contribution corporate pension plan would increase long-
term savings and investments in risky assets. Furthermore, when gppropriatey desgned, the
new pension system will so help deve opment of annuity markets as seeninthe case of Chile.

Agang this background, the mechanism by which capitd markets interndize pecuniary
externd effects with the momentum generated by introduction of private pension schemes such
as mandate retirement pension plansin Audtrdiaor the 401(k) in the U.S.A. can be sketched as
follows. First, continuous accumulation of penson fundsraisesthe leve of invesmentsin high-
risk high-return securities in the economy as a whole. This makes possble more intermediate
goods indugtries finance their minimum efficiency scaes. Moreover, the widened opportunity
for risk divergfication by the new issues of socks or the increase in the number and kinds of
stocks enables investors to alocate larger portion of total savings to stocks. The increase in the
demand for stocksfacilitates new innovativefirmsto sart up in the intermediate goods industry.

This argument can be summarized into a hypothes's, so cdled externdities hypothess, that
development of penson funds industry in a market-based financia system leads to the
development of stock markets through interndizing the pecuniary externdities innate in risk
taking activities. This hypothessis divided again into the externdities hypothess pertaining to
capitd markets, so caled ‘hypothessA’ and the externdities hypothesis pertaining to red
sector, S0 cdled ‘hypothessB’. The former cgptures the virtuous circle between demand

% Devel opment of secondary markets for stocks would thus facilitate the degree of
roundabout-ness in production to increase.
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expanson in cagpitd markets and improvements in expertise in the supply sde of financid
sarvices or the increased specidization in the asset management indugtry. The latter catchesthe
aspect that penson funds assst the redization of economies of scae by firmsinthered sector.

Existence of the positive externalities of pension funds on the real sector
(hypothesis-B) can be a test bed for the sustainability of the effects of pension funds
on capital markets. Unless the effect spills over to the real sector, the boost-up effects
of pension funds will be short-lived, merely amplifying the volatility of capital
markets. If asset management of pension funds is exposed to agency problem or short-
termism, the negative side effects are more likely to occur. On the other hand, if the
pension funds promotes investments in innovative projects directly or indirectly
through the development of capital markets, the effect of pension funds on the
development of capital market will sustain. Thus, the paper changes the ‘hypothesis-B'
into a testable form as follows. That is, 'the higher the degree of pension funds
development, the higher the share of total savings invested in research and
development in a market-based financial system, if not in a bank-based financial
system.’

2. Preconditions
A. Size Condition

The possibility of pecuniay externdities comes from the potentia economies of scde
property innae in the investment projects or in the development of the asset management
industry. Thus given the active-ness of the penson funds in risk taking, it can be sad that the
larger the aggregate fund Sze, the bigger the effects of penson funds on capitd markets. This
complies with the argument posited by Vittas (1999) that a critical mass is required for such
effectsto prevall. Moreover theincreasein the sze of pension fundsto acritica massmay bring
about endogenous evolution of inditutions favorable to the efficient management of pension
funds. For example, Some e.g., Davis and Steil (2001) maintain that in a sense the rapid growth
of indtitutiond investors led to the deregulaion of interest rate control and capitd contrals in
advanced countries during the period from 1960 to 1980.

When gpplied to the two-country open economy mode of AZ, the ‘scade condition
hypothesis' can be restated; the larger theinitid size of the pension funds of acountry relativeto
other countries, the larger impact of pension funds on the development of capitd market.' The
rationde may be found from the proposition in the AZ and the MR open economy models that,
when liberdized, capitd moves from the country with less divergfications opportunities to the
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country with more diversification opportunities. This reinforces the likelihood™ that the
pecuniary externdities of risk taking may be interndized and the capacities of asst
management industry as awhole may be improved.

B. Institutional Precondition

Noat only 'scale condition’ but aso inditutiond precondition’ needs fulfilled so thet pension funds
have the positive spillover effects on capital markets™ According to North (1990), ingtitutions metter
for economic devdopmet if there exig opportunities of increesng reuns In other
words, ‘inditutiona precondition’ for pengon funds to have postive effects on the devdopment of
cgpitd markets can be dated as fallows thet is, pendon sysem and finendd sysem should be
designed such thet competitive dlocation of penson fundsis guaranteed.

The possbility that ‘indtitutional preconditions obtain is much higher under privae
management of pension funds than under public management of pension funds. It is because
public pengon funds except some public employee penson funds of the U.SA. and Canada
Pension Plan are mostly managed by the government entities, and thuslacks market disciplines.

The possihility for ‘inditutiona precondition’ to obtain may depend aso on whether financid
system is market-based or bank-based. Especidly in the bank-based financid system of the
European Continent and Japan, the influence of universa banks seems so drong that
infrastructures for cepitd markets are poorly developed relaive to those in USA.®

! |n the efficient financial market, it isimpossible to achieve the excess return without
taking higher risks. According to an analysis of the US domestic banks during the
period 1993 to 2003, however, large banks with asset size bigger than $10 billion
have not only lower volatility of profits, but also higher profitability, compared with
those of small banks with less than $500 million (De Young and Rice, 2004). It can
be regarded as one of the evidences supporting the argument that asset size may be
important in lowering risk of asset management as well as raising earning rate.
'Institutional preconditions for pension funds to have positive effects on capital
markets correspond to the 'institutional precondition for financial development'
suggested in the literature on financial liberalization. According to Lee (2001), it
includes 'the establishment of financial infrastructure such as legal/accounting system,
credit ratings system and information circulation channel (Villanueva and Mirakhor
1990)’ and 'establishing contract enforcement system and fostering dynamic borrower
base (Gertler and Rose 1994)’ or 'the securing appropriate capital adequacy ratio,
human capital in financial sector, information capital stock and governance structure
(Caprio, et al. 1994).

Germany implemented measures such as regulation on insider trading, reinforcement
of duty of disclosure and enhancement of punishment on market manipulation during
the period 1994 to 2002. According to La Porta, Lopez-De-Sikanes, Shleifer,

12
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Consequently this condition has a low posshility to be satisfied there. In this case, even if
pension funds grow, ther effects on the capitd market may be weak snce mos of the funds
will beinvested in government bonds and bank deposit rather than in stocks.

Besdes, the rgpid growth of pension funds may wesken the complementarity between banks and
firms. Shiftsof funds among banks and inditutiond investors may even bring out finencid indahility.
According to Bdiga and Polak (2004), the bank-bassd sysem of finance in Germany emerged
because of the unique Studtion of the Garman lae indudridization. That is the investment
opportunities were large in scde, amdl in number, and high in the likdihood of success s that
monitoring of borrowing firms by universal banks was an optima solution to finance the investment
projects. The Jgpanese banking crigs in the 1990s after the finendd liberdization is one of the
examples which show the potentid ingability of bank-based finendid system in the face of rgpid
growth of indtitutiond investors (Davis 2005).

From these discussons, a hypothess is derived that the likdihood of the pecuniary
externdities internalization by pension fundsis higher in market-based financia system thanin
bank-based one.

3. Related Literature

In the literature, pros and cons exit for the effects of pension funds on the development of
capitd market. The pros emphasize the positive externd effects of penson funds. Examples
include empiricad andyses by Catalan et al. (2000), Waker and Lefort (2002), Impavido,
Musdem, and Tressd (2003). They used cross-country panel data to show that the effects of
pension funds on the development of capita market exig. Gillan and Starks (2000) show that
penson funds improve the corporate governance. Bodie (1990) found that penson funds
promote financia innovations. Furthermore, Impavido, Musdem, and Tressd (2001) found that
growth of pension funds increased competitive pressure for banks and consequently that
efficiency of bank operation wasimproved.

But, Ssnce mogt of these take partid equilibrium gpproach, they cannot provide us with afull
explanation of the mechanism in which such effects arise. Hence the aleged preconditions
could not be subject to empirical  test. Besides, the most empirica anayses with pand data
focus on the effects of contractua savings, using theratio of contractua savingsto GDP or the
share of totd financid assets occupied by contractud savings assat as explanatory variables

Vishny(1997), the reason that the capital market system isweak in Germany is that
the legal tradition of civil law that stipulates financial affairs with list system has
played an important role.

13



(Impavido, et d. 2001, 2003). Conddering the difference in industrid structure and fund
management between penson funds and life insurance, the uniqueness of pension funds cannot
be analyzed accurately with this gpproach. Moreover, the tests of Granger causdlity between the
ratio of penson funds assats to GDP and the raio of stock market capitaization to GDP by
Catdan, et d. (2000) does not control the effect of other variable that affects the development of
stock markets such as the demographic ructure, red economy, inflation, and interest rate.

Meanwhile, the cons emphasize the agency problem of penson funds. Miles
(1993) showed that defined contribution penson funds invest like mutua funds in order to
show attractive rate of returns within short time span. Lakonishok ef al. (1991) argued that
fund managers dlocate assets in smilar portfolios to each other and this causes 'herding' by
fund managers. Harichandra and Thangavelu(2004) draw inferences from analysis of
OECD countries that pension funds behave like mutual funds rather than employing
'buy and hold' strategy. In addition, Sias (1996) found that the stock prices of corporations
with high ownership by ingtitutiona investors show high voldtilities.

Davis (2003) dso showed that the country with higher ratio of contractud savings assets to
stock market capitdization were subject to sock price voldility. However, these criticiams are
a0 limited in that they do not take a generd equilibrium perspective into account, while
concentrating on theirrationa investment behavior caused by agency problems. Thus, agenerd
equilibrium perspective consdering the effects of pension fundsto the red sector investmentsis
needed to check whether the effects are temporary or permanent.

. Empirical Analysis

1. Data

The meaning and cal culation method of variables used in the empirical anadysesis shown
in <Appendix 1>. Data for 21 OECD member countries in which time series data is
avallable are used. Data on the ratio of autonomous pension funds to GDP is drawn out
from OECD (2003, 20054). Other data are from World Devel opment Indicators (2005). The
time period spans from 1991 to 2003.*

The time series average from 1991 to 2003 of the ratio of pension fund assetsto GDPin
21 OECD member countriesis 26.6%, which corresponds to 38.6% of time series average
of the ratio of stock market capitaization to GDP as shown in Table 5.

Y This period includes the downturn of stock market caused by the collapse of IT bubble
after 1999.
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<Table 5> Average Level of Major Variables

(1991~2003 average, %)

k 2 y

A/B o T i FS o
(A) (B) (1000U$%)
21 OECD
. 1) 266 689 386 353 38 59 66.7 22.4 20.4
countries
4 Anglo-Saxon
. 549 102.1 537 457 26 56 965 22.3 19.8
countries?
12 countriesin
5 230 625 368 353 33 64 595 25.0 20.9
Europe and Japan

Note: 1) AUS, AUT, BEL, CAN, CZE, DNK, FIN, FRA, DEU ,HUN, ITA, JPN, KOR,
MEX, NLD, POL, PRT, SWE, CHE, GBR, USA
2) USA, CAN, AUS, GBR
3) BEL, DNK, FIN, FRA, DEU, ITA, JPN, MEX, NLD, POL, PRT, CHE

The entire sample is divided into two samples, i.e, the 4 Anglo-Saxon countries indluding
Audrdia, Canada, Great Britain, and U.SA. and the 11 Continentd European countries and
Japan. In the 4 Anglo-Saxon countries the ratio of pension fund asset to GDP is 54.9%, and the
ratio of penson funds assats to stock market capitdization is 53.7%. In the 12 Continentd
European Countries™, the ratio of pension funds asset to GDPis only 23.0%, and and the ratio
of pension funds assets to stock market capitdization amounts to 38.6%. The average ratio of
stock market capitdization to GDP of 21 countries is only 68.9% wheress tha of 4 Anglo-
Saxon countries reaches 102.1% and that of the 12 countries of Continentd Europe and Japan
comesto merdy 62.5%.

The ratio of private credit by banks to stock market capitalization in Anglo-Saxon
countries amounts to 96.5% whereas that in the 12 countries of Continental Europe and
Japan amounts to 59.5%. It can be interpreted to result from the fact that the Continental
European countries and Japan have bank-based financia system, while Anglo-Saxon
countries have market-based financia system,

1512 countries in the European continent and Japan are BEL, DNK, FIN, FRA, DEU, ITA,
JPN, MEX, NLD, POL, PRT, CHE. Among those countries, Netherlands and Denmark
are categorized in this group due to the similarity of socid security system, financid
system and real economy structure athough homogeneity in pension systemislow
because the pens on funds have accumulated early on.
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The plotting of each country’s share of globa pension funds and its share of globa
stock market capitalization provides us with some idea for dividing the entire sample into
the two samples; i.e, the 4 Anglo-Saxon countries and the 12 countries of Continental
Europe and Japan. Countries seem homogenous within a group and heterogeneous
between groups as shown in Figure 1.

<Fgure 1> Rdations Between Size of Pendon Funds and Size of Market Capitaization of

Listed Stocks
12.0
L *
10.0 1PN USA
8.0 F
CONTINENTAL

50 1" EurROPE

Share of the world stock market, %

ANGLO-SAXON GROUP

2.000

Note: as of 2003

4.000 6.000 8.000 10.000 12.000
Share of the world pension market, %

Source: World Devel opment Indicators 2005, World Bank, OECD (June 2005)

2. Empirical Tests

A. On Externalities of Pension Funds on Capital Market

(Model Specification)
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To tes 'hypothessA' afore mentioned, a modd of sock market development is specified.
The effect of the penson fund assst/GDP ratio (4 ) on the development of stock markets (u) is

tested after controlling the effects of other factors (z), such as population aging and the degree

of devdlopment of red economy. This can be expressed as the reduced form equation (1).
There the dependent variable 1., isthe ratio of market capitalization of listed stocks to

GDP of country i in period ¢. This captures the depth or breadth of sock markets. The
explanatory varidble k,, is the ratio of pendon funds to GDPof i country in period ¢,

representing the degree of development of pension fund industry.
Hi, = ﬂ(k) ' ki,z "z (1)

The parameter 8 represents a response coefficient of the market capitalization/GDP ratio

to the ratio of pension funds/GDP ratio. If pension funds have positive spillover effects on
capital markets, the response coefficient 8 becomes an increasing function of &

B = B(k), 0B(k)=0(k)>0 @)

Given that the influence of other factors on the development of capita markets are
properly controlled, the easticity of the degree of capitad market development to the
degree of pension fund industry development » becomes bigger than 1 (4 > 1) if pension
funds have positive externaities on capital markets (o8 (k)/ (k) > 0). With logarithmic
tota differentiation of equation (1) theeladticity » can be expressed asfollows.

po KB PRIk g ©)
ok k B

On the contrary, if pension funds fail to generate synergy effects, then »<1 will
obtain with diminishing returns to pension funds accumulation (68 () /0(k) < 0).16 For
empiricd andyss, the modd for sock market development is soecified as follows. All
variablesareinlogarithmic vaue.

1% 1f the asset management industry is subject to congtant returnsto scale, and the hypothesis
of Modigliani-Miller that 'financia structure does not affect the value of afirm’
applies, p would befixed at the ratio of pension fund asset to market capitaization of

listed stocks.
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[ Econometric Modd 1]

Moy =0ty o+ P+ Yol + VY, ¥V 40, i E, (4)

The lagged dependent variable captures the effect of path dependence in the development of
stock markets. The inflation rate 7z, controls the effects of inflation on the development of

stock market."” Theredl interest rate 7, controlsthe effect caused by the changein the yields of
bonds as subdtitutes of stocks'® Real GDP per capita y,, controls the effect of rea sector
productivity on stock market development® The ratio o, , of populaion over age 65 to age
15~64 controls the effect of population aging on capita market devel opment.20 In addition, f,
captures the unobserved fixed effectsuniqueto thecountry i and ¢,, is theerror term.

As for the estimation method, the Generdize Method of Moments for dynamic pand modd
developed by Arellano and Bond (1991) is employed. This method eiminates the influence of
the unobserved fixed effect f, of each country i. by firs-order differencing of dl the
variables. The endogeneity problem due to the indusion of lagged dependent vaiable as

explanatory variableis coped with choice of two-or-more periods lagged dependent varidbles as
insrumental variables.

Apy, = alp,, 4 +bAk,  + AT, + A +cAy,, + ¢ A0, +Ag,, ()

(Estimation Result)

17 If, in response to the inflation expectation, the demand for stocks increases, then the
coefficient for the inflation rate will have positive sign (Impavido, et al. 2003). On the
country, if the inflation exceeds certain level to deteriorate the performance of
financia system, then the coefficient will have negative sign (Boyd, Levine, and
Smith 2001).

'8 1t is expected to have anegative sign theoretically.

Y The effect of GDP per capita on the devel opment of capital market would be positive, but
it could turn out negative when the market capitdization increases dowly compared to
the growth of GDP.

20 Theratio of population aging is expected to have anegative effect if aging causes savings
to decline or if bond holding are subgtituted for stock holdings as the ratio of population
over 65-age becomes higher. However, in case the Size of asset saved by over 65 ageis
extremdy large compared to the popul ation of 15~64 age group or if the incentive to
increase precautionary savingsis hugethen it is expected to have apositive sgn
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The estimation results for the entire 21 OECD countries show that the coefficient of
Ak,, isnot statistically significant (See first and third row in Table 6).2! However, when

across term of the financia structure variable ( £S;) and the pension funds/GDP rétio is
added, the cross term turns out significantly positive. This hints that structure of a
financial system matters for the pension funds to have positive effects on capita markets.
Now that the 4 Anglo-Saxon countries and the 12 countries of Europe and Japan have
different characteristics of financia system, the econometric model 1 is estimated with
respected to each sub-sample. 2223 nsfor the effects of control variables on the devel opment
of capita markets, those of inflation rate are estimated postivein both systems and those of redl
interest rate and GDP per capita turn out negative as shown in Table 7. The postive
contribution of the inflation rate may reflect that the demand for stocks as substitutes of bonds
increases as inflation rate is becomes higher. The negative contribution of the GDP per capitato
stock market development seems to reflect the difficulty of achieving additiona productivity
growth. The effects of population aging on the capitd market development are estimated
differently for each group; negative in the Anglo-Saxon countries sample, postive in the
countries of Continenta Europe and Jgpan. This pattern seemsto be closdly related with the fact
that the rdatively young population in Anglo-Saxon countries saves more by means of pension
funds which actively invest in stocks than by other means of savings and the fact that when old
people choose more liquid assets than stocks. The opposites seem to goply in the countries of

21 A cross-section analysis of the econometric model [, using for each variable the time-
series means for the period from 1991 to 2003 shows a significantly positive estimate
for b.

%2 There is a possibility that the response coefficient as well as fixed effect /:may be
different among countries; i.e,, that #* # /. And figure 1 hints homogeneity within
each group and heterogeneity between the two groups of Anglo-Saxon countries and
the European Continent and Japan. Although Japan is located somewhere in the middle
of the two groups, Japan isincluded in the latter group in consideration of Japan's bank-
based financia system. In addition, a Chow test is applied to the hypothesis that all
coefficients in econometric model 1 (with Yi+and “- included) are the same in both
samples. The hypothesis can be rejected at the 5% significance level. The Chow test
satistics is 2.91, which generates a probability value of 0.01 with an F test. This result
implies that the mechanisms of capital market development are different in the two
€conomic systems.

?* For this, it also estimates the mode! excluding , ~ and ,  inthe metroeconomic
model [ 1. In this case, it measures the effect of pension funds on stock market

development under the conditionthat » does not control the effect of population
aging and the degree of real economy devel opment
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Continental Europe and Japan; that is, precautionary savings for old age by means of life
insurance and mutud funds contribute to sock market development.

In the first and the fourth rows in Table 7, the estimates for the effect of penson funds
on capital markets, i.e., the coefficient 5 turns out significantly positive in the 4 Anglo-
Saxon countries, the estimate being 1.80 when population aging and GDP per capita are
controlled and 1.48 when they are not controlled. Moreover a Wdd test rgects the
hypothesis of »=1. Therefore, the hypothesis (‘hypothesis-A' ) that accumulation of
pension funds in a market-based financial system exerts positive spillover effects on the
development of stock markets' seem to obtain.

The fifth and seventh rows in Table 7 show that the estimate of 4 is positive, but not
bigger than 1 in the 12 countries of Europe and Japan. Theimplication isthat, in a country
with bank-based financia system, there exist some positive effects pension funds on stock
markets but not as large as to have pecuniary externaities internalized.

<Table 6> Estimation Result of Econometric Model (21 OECD countries) [
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Dynamic andyssS(GMM) Cross section andyss(OLS)
Dependent
A, () M, @ TP 0
vaiable
034" 033" o0 0.02 3267 3317
Al constant term
' (2150 (213) (011 (0.09) (969) (6.41)
A 0.12 100 025 008 . 038" 034"
(063) (1700 (0.77) (0.72) ’ (609 (469
A -004™  -002 013 007 0.02" 002"
T . JT.
(-285) (-1.36) (-1.89) (-1.40) ’ (4.22) (315
A 0.00 0.02 0.09 0.01 _ 003 003
i L
! (004 (101 (1400 (0.14) (056) (H0.63)
619" 226 0.00
Ay it y i
(-254) (-116) (1.06)
1679 407 1.12
Ao i 0;
' (238) (114 (-0.50)
0.78" 034™
FS i 'ki,t—l
(1.87) (4.33)
Number of 192 192 159 166 Number of 21
obsarvation obsarvation
Standard o
0.3 04 0.29 0.29 correction R 0.80 0.79
aror
J-datistics 123 701 21.7 17.3
(degreeof  (34) (34) (19) (21) Fdaigics 1525 161
freedom) p value 0.0 0.0
p-vdue  0.00 0.00 0.30 0.69

Note: t vaue in parentheses, ***, ** and * stand for 1%, 5% and 10% significance level

respectively
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<Table 7> Estimation Result of Econometric Modd [

4 Anglo-Saxon Countries 12 Countries of Europe and Japan
A, Ay, Ay, Ay,
@ @ € @ @ @) € &)
At s 004 0187 037" 0337 036 0327 03070 027
(067) (474 (257) (430) (287 (211) (217 (1.90)
Ak 1487 083 180 099 024 -023 08 027
(650) (287) (404 (281 (159 (-085) (228) (0.70)
A 003 002" 006" 003" 005 007" 012° 008
(156) (254) (302) (2420 (126) (274 (L71) (149
A 001 000 -001 -002° -006 -004 016 010
Y (050) (0.15) (081) (-049) (-367) (-1.04) (-214) (-1.94)
Ay ] ] -071  -058 ] ] -10257  -347
Y (-0.90) (-247) (-390) (-1.83)
ro ] ] 869 -260 ] ] 963" 064
(-6.11) (-247) (236) (0.17)
185" 170" 1.01° 0.86"
Wyq - Ak;, - - - -
(5.28) (3.42) (1.72) (1.85)
Number of 49 45 45 45 108 89 95 89
obsarvation
Standard
020 014 016 016 030 0.30 022 036
aeror
J-ddisics 3200 41.90 1937 3522 7130 1850 1228 1397
(degreeof  @1)  (29) @ G X (19) 24 (2
freedom)
pvdue 006 006 068 041 000 049 098 09
Ho:b=1
0.04 0.08 0.00 0.71

p-vaue

Note: 1) Refer to footnote of <Table 5> for specification of sample countries
2) Only 11 countries are included due to the availability of data(CHE excluded in

12 countries)

3) Due to the lack of datain 1993, the annua average during 1991~2001 is used for

® 4o in Europe and Japan
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4) t value in parentheses, ***, ** and * stand for 1%, 5% and 10% significance
level respectively.

B. On the Initial Size Condition

(Test Method)

The 'sze condition” hypothesisisthat the larger the initid size of pension funds of a country,

the larger the effects of penson funds on capita markets. This hypothesis can be tested with the
interaction term of Ak;, and w,,;, theinitid share of world pension funds held by county 7,

in equation (6). The coefficient , messuresthis effect.

Apy, =alp;, o + (b +bywyg,) Ak, + AT, + N +c3Ay;, + Mo, +Ag, (6)
w,o, theinitia share of world penson fundsheld by country

(Estimation Result)

The coefficient estimates of the interaction term in equation (6) for both groups of
countries are significantly positive as shown in the even rows of Table 7. However, after
the interaction term is added to the equation (5), even though the 5, coefficient remains
significant in the Anglo-Saxon countries sample, it becomes insignificant in the other
sample; moreover, the magnitude of coefficient 5, of theformer islarger than that of the
latter. This difference seems attributable to the highly active investments by the pension
fundsin the former and relative inactiveness of those in the |atter.**

These results imply that the initial level of industrial development of pension funds
matters for later development of the asset management industries; besides, that the effects
are larger in market-based financial system than in bank-based financial system.

C. On Effects of Pension Funds on the Share of Investments in Innovative Activities

(Test Method)

24 According to OECD (2003), the share of portfolio invested in stocks by pension
fundsis 44.7% on average in the 4 Anglo-Saxon countries, but merely 28.5% on
averagein the 12 countries of Europe and Japan as of the end of 2001.
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In order to test the hypothesis of positive externdities from pension funds on the red sector,
the ‘hypothess B’ is trandformed to one stating that the higher the share of penson funds in
financid sector, the higher the share of aggregate investmentsin innovative activities given that
the financial system is a market-based one. 'Econometric modd [1' is set up to test this. The
GMM estimation method invented by Ardlano and Bonds (1991) is adopted for thistoo

[ Econometric Modd 11 ]

(RDII);, =a(RD /1), + Bh,, +vi, +0g,, + f, +€,, )

where #,, denotes the share of pension funds assets in the assets of financia sector of
country i in period 7, g, is growth rate of red GDP, and f,, is the unobserved
individual effects. (RD/1),, istheratioof R&D investmentsto thetotd investments® If the
edtimate of coefficient B is dgnificant, it can be induced tha the increased role of pension
funds in the financid system fadilitates directly, or through increased pressure for banks, long-
term investmentsin innovative activities.

(Estimation Results)

In the table 8. estimation results of the *econometric modd [)' are reported. The estimate of
B isnat ggnificant in the entire 12 countries sampleze. It isindgnificant and negative in the
sample of 8 countries including cauntries of Continenta Europe, Japan and Korea. But, it is
dgnificantly pogtive in the sample of Anglo-Saxon countries. These together can be
interpretation as meaning that, even though in bank-based financid system growth of pension
funds does not have postive effects on long-term investments, it does in a market-based
financid system. The channds of such an effect may be through penson funds' investmentsin
private equity funds or through role of pension funds in improving the functionda efficiency of
capita markets.

25 Sincethe gegtation period of R& D investment islong, theratio of R& D investment to
grossinvestment can be consdered asthe proxy for long-term investments (Aghion,
Angeletos, Banerjee, and Manova 2005). In others such as Shin et d(2005), it is
interpreted as R& D investment intensity.

26 Dueto the availability of data, 8 countries are included in the sample of Continentd
Europe, Japan, Korea (BEL, DNK, DEU, ITA, JPN, KOR, NLD, NOR).
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<Table 8> Estimation Result1) of Econometric Model [

12 OECD 4 Anglo-Saxon 8 Countriesof 4 Anglo-Saxon countries
Modd _ 0 _ European/K ored/ g
countries countries (VAR)
Japan
Dependent 1 og(RDI1),, Alog(RD /1), Alog(RDIT), Alog(RDIT),, A,
vaiable ' ' ' ’ ’
Alog(RDI1),,; 099 080 117" 040" -0.07
(6.91) (7.75) (7.88) (3.08) (-0.36)
" 047 050" -0.38"
(0.83) (4.41) (-1.95)
N 004~ 002" -003"
(2.18) (2.81) (-2.24)
Ag 0.01 -0.00 -0.01"
(-1.61) (-0.30) (-6.62)
A 1.04 0.76
' (351) (6.40)
, 002 0.00"
Ai; 4
' (-1.97) (2.76)
001" 0.02
Ag; 4
(3.01) (5.47)
Number of
. 84 24 57 27 24
observation
Standard error 0.2 0.1 0.1 0.1 0.06
J-datistics 255 15.0 20.1 14.8 150
(degree of (13) (11) (13) (14 (11)
freedom)
pvaue 0.02 0.18 0.09 040 0.18

Note:1) Sample period: 1991 ~ 2003
2) Sample country: 4 Anglo-Saxon countries(AUS, CAN, GBR, USA), 8 countries
in Europe, Koreaand Japan(BEL, DNK, DEU, ITA, JPN, KOR, NLD, NOR)
3) t value in parentheses, ***, ** and * stand for 1%. 5% and 10% significance level

In addition, a vector autoregressve mode verson of the ‘econometric mode [1' is estimated
for the sample of Anglo-Saxon countries with the GMM estimation methodsin order to test the
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sgnificance of ‘hypothessB"” in terms of Granger-causdlity in that sample. As shown in the
fourth and the fifth row of the table 8, the share of pension fundsin financid sector unilaterdly
Granger-cause the longterm investments in R&D activities. Consequently, the 'hypothesis-B”

is supported by the data of Anglo-Saxon countries. This means that the expanded demand for
risky securities due to rgpid growth of pension funds is matched by a corresponding increase in
risky projects by firms. Thus this seemingly tdls againgt the assertion that in the Anglo-Saxon
countries person funds gimulate short-termiam in both capitd markets and corporate sector
and thusinhibit long-term investments. On the country, it can be argued on this background that
under the indtitutional environments similar to those countries the podtive sallover effects of
pens on funds enrich development of not only capital markets but o red sector; moreover tha
the impacts of penson funds on the capitd market can be sustained in the long run due to these
red-gde effects.

D. On Dynamic Effects of Pension Funds on Capital Markets

(Test Method)

A vector autoregressive mode version of the 'econometric modd [1' is estimated for the
sample of both Anglo-Saxon countries and 12 countries of Continental Europe and Japan with
the GMM estimation methods in order to test the significance of *hypothess-A” in terms of
Granger-causdlity in that sample. The hypothes's states tha the introduction and growth of
funded private pension programs exogenously triggered the rapid development of capital
markets in the period since 1990s.

(Estimation Results)

The estimation results of the VAR modd for the Anglo-Saxon sample are reported in
the first four columns of the table 9. They show that the ratio of pension fund assets to
GDP unilateraly Granger-cause the ratio of stock market capitalization to GDP both in
the model which includes y,, and o,, and in the model which does not include them.
Thus, an increase in the ratio of pension funds assets to GDP helps predict the ratio of
stock market capitalization to GDP. " This implies that the dynamic version of the

2" That the devel opment of stock marketsin the USwasled by ingtitutiond investors during
this period can dso beinduced from the fact the rate of returns of large-cap stock which
indtitutional investors prefer was higher than that of smal-cap stock from 1994 to 1999,
whereasthe rate of returns of small-cap stock was higher than that of large-cap stock from
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hypothesis A, i.e., hypothesisA', on the positive spillover effects obtains in Anglo-Saxon
countries.

In contrast, the estimation results for the sample of 12 countries of Continental Europe
and Japan as shown in the last four columns of the table 9 show different pattern of

Granger-causdlity. That is, the ratio of pension funds assets to GDP bilaterally Granger
cause the ratio of stock market capitaization to GDP ratio in the model with y,, and

o., included as explanatory variables; and the lagged effects of the pension funds on the

capital market turn out negative. The contrasting results for the two groups are consistent
with the interpretation thet, under such financid and old-age income security systems as those
of Anglo-Saxon countries, the development of capitd markets are initiated by the growth of
penson funds, whereas, under those of European countries and Jgpan, pendon funds may
interact negatively with capital markets due for example to overly restrictive regulation on assst
management or to excessve conservatism of fund managers. If thisis the casg, it atest to the

vaidity of the ‘ingtitutiona precondition hypothess

1975 to 1980 (Dent 2005).

28



<Table 9> Estimation Results of VAR Model Versions of ‘ Econometric Moddl [1°

4 Anglo-Saxon countries 12 countriesin Europe and Japan
VAR 1 VAR 2 VAR 1 VAR 2
Ap;, Ak; , Ap;, Ak; , Ap;, Ak; , Ap;, Ak; ,

0.22 005 0267 005 053" 016 065 0127

Au.
Hirt (083 (053 (374 (0500 (341 (311 (196) (235
Ak 104~ 065 050 0537 031 037 094 037
e (245 (383) (1250) (331) (-146) (3100 (-178) (352
Ax 005~ 002 -007° 001 -013 002 -015° 002
et (-423) (-150) (-262) (-061) (309 (-060) (-325) (-0.60)
N 004™ 000 005" 001 001 000 000 0.02
ll —_
- (3789 (014 (264) (L44) (-028) (-019) (0.06) (-0.05)
Ay 024 017 006 001
v (081) (055) (002 (-0.02)
N 328 160 492 041
0,
o 081) (113 (165 (-0.37)
Number of 9 a4 4 102 102 89 %
obsarvation
Standard
0.2 0.1 019 011 0.3 0.2 022 015
error
Jdatigics
87 201 343 329 515 378 186 303
(degree of
(22) (22) (33 (33) (22) (26) (22) (24)
freedom)
015 014 041 047 000 006 067 018
p-vaue

Note: t value in parentheses, ***, ** and * stand for 1%. 5% and 10% significance level
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3. On Effects of Life Insurance on Stock Markets
(Test Method)

In order to compare the role of insurance companies to that of penson funds in developing

stock markets, the same model as ‘Econometric Model [ except that the varidble k,, is
replaced with «,,, the logarithmic value of the ratio of insurance company assets to GDP,

it?

is estimated. The new modd is caled the '‘econometric modd (1.

[ Econometric Modd 1 ]

Mog=apy g+ Bk + Y, Yol +VaYi, 740, + f; + &, (8)

where «,, isthelogarithmic vaue of the ratio of insurance company's assets to GDP of
country i inperiod ¢.

(Estimation Result)

The estimation results of the ‘econometric model [, are reported in the table 10. As for
the control variables, the estimation results are similar to those from the estimation of the
‘econometric model [1” except that the coefficient of population aging index is negative in
the sample countries of Europe and Japan. A possible interpretation of thisis that, there,
the means for people to prepare for old age other than life insurance are mostly bank
deposits and pension funds whose assets are invested heavily in non-stock assets. Thus
even though population aging increases bank deposits and pension funds, the demand for
stocks may decrease, thus affecting the stock markets negatively.

Next, As for the life insurance, the coefficients are estimated to be positive in both
models which include y,, and o,, and those exclude them. In addition, since there are
cases where b is bigger than 1, the growth of life insurance also seems to have positive

spillover effects on the devel opment of stock markets.
Besides, it is notable that the coefficient of the interaction term of «,,and the initia

share of a country’s insurance assets (w,,, *Aq;,) is significantly positive in 4 Anglo-
Saxon countries, but not significant in 12 countries of Europe and Japan.28 This implies

% Inthe | atter, the coefficient of the ratio of insurance assets to GDP increases from
0.97to0 1.48
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that the initial size of life insurance assets relative to other countries affected positively
later evolution of stock markets in the Anglo-Saxon countries, but not in the European
countries and Japan.

<Table10> Estimation Results of Econometric Modd 1

4 Anglo-Saxon countries 12 countriesin Europe and Japan
A, Au;
Au 018 01277 047 037 025 009 037 057
het (487) (501) (348) (1036) (223) (043) (192 (215
R 188" -035 2247 004 0977 148" 218" 178"
a.
(248) (-054) (238 (005 (348 (208 (284 (209
Ax 002 0037 0047 005 002 -002 004 -006
(106) (309) (441) (492 (056) (-062) (087) (-1.01)
N 001 -003° 001 004" 002 -002 003 -003
1.
Y (025 (-209) (018) (-255) (-1.24) (-1.20) (-1.76) (-1.96)
. 056 -073 190 -0.78
(-1.02) (-1.76) (-1.06) (-0.60)
A 723" 494 809 -16.28"
0.
(-360) (-1.60) (-1.38) (-250)
022" 021" -0.09 0.37
@y40; * Aai,t
(3.46) (3.16) (-0.59) (1.61)
Number of 40 40 40 121 112 112 112
obsarvation
Standard
0.1 0.2 0.15 0.45 0.3 0.3 0.27 0.27
aeror
J-gtatistics
19.7 85 135 6.0 53.1 457 28 15.8
(degree of
freedion) (18) (15) (20) (20) (18) (15) (20) (20)
0.35 0.90 0.85 0.99 0.00 0.00 0.30 0.73
p-vaue

Note: 1) Sample period isfrom 1992 to 2001
2) t vaue in parentheses, ***, ** and * stand for 1%, 5% and 10% significance

level respectively
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A vector autoregressve modd verson of the ‘econometric modd ' is estimated for the
sample of both Anglo-Saxon countries and 12 countries of Continental Europe and Japan with
the GMM estimaion methods. Thisisto check whether life insurances play the same rdle as
pension fundsin initiating the deve opment of capitd markets.

According to the estimation results reported in the table 11, in the sample of Anglo-
Saxon countries, a different pattern of Granger-causality is observed from that observed in
the estimation of the ‘ Econometric Model [1." That is, unlike pension funds, life insurance
has a bilateral Granger-causality with capital market development; life insurance has a
positive effect on capital market development with a lag, but the development of capita
markets has a negative impact on the development of life insurance. The results for the
sample of 12 countries of Europe and Japan are smilar to those for the Anglo-Saxon
countries.
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<Table 11> Estimation Results of VAR Model Versions of ‘ Econometric Modd [1”

4 Anglo-Saxon Countries 12 Countriesin Europe and Japan
VAR 1 VAR 2 VAR 1 VAR 2
A:ui,t Aa” A,ui’t Aal.'t A,u” Aa[,t A,um Aam
At -0.03 -009° 036 -0237 0317 -0177 0497 -0.09
' (-0.09) (-1.80) (1.99) (-3.05) (3.11) (-7.32) (244) (-1.20)
ra, 2127 098 125 079 083 109 120 1127
' (225) (9.71) (247) (13.10) (453) (7.76) (1L.24) (4.91)
- -0.04 -001 -004 -001" -001 -002 -002 -0.02
Y (-116)  (-1.97) (1.71) (-1.26) (-0.62) (-0.83) (-0.84) (-0.92)
AL 010 001 011 002" 000 -002 002 -001
‘ (389) (267) (3280 (2.39) (0.05) (-1.27) (1.01) (-0.67)
Ay 099 068" 550" -1.28""
' (-1.67) (2.75) (-2.92) (-2.99)
Aoy 405 251 183 046
' (157) (1.88) (0.37) (0.65)
Number of
_ 44 40 36 129 118 112 101
observation
Standard
0.2 0.1 017  0.07 0.3 0.1 027 010
error
Jstatistics 190 283 155 201 1067 291 4504 216
(degreeof  (20) (18) (20) (18) (20) (18) (20) (18)
freedom)
pvaue 052 006 074 033 000 005 000 025

Note: t value in parentheses, ***, ** and * stand for 1%, 5% and 10% significance level

respectively

The test results in the above are summarized in the table 12. Even though the effects of
pension funds on the capital markets were absent in the entire sample, they emerged when
the sample divided into Anglo-Saxon and Non-Anglo-Saxon countries. Moreover the
effects for the two economic systems turned out to be different?® The main hypothesis

2 |t maly be said that this result has degpened the exigting literature researches which focus
on the effect of contractuad savings on thecapita markets.
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that continuous accumulation of assets by pension funds is conducive to the development
of capita markets by internalizing pecuniary or technological externa effects seems
supported at least in the Anglo-Saxon countries. Estimation results supportive of this
hypothesis include positive spillovers of pension funds on the development of stock
markets, increase in the ratio of R&D investment to total investments initiated by the
development of pension funds industry, unilateral Granger-casuaty from pension funds to
stock markets, fulfillment of the 'size condition' i.e., the fact that the larger the initial size
of pension funds relative to those in other countries, the larger the spillover effects of
pension funds on capital markets.

By contrast, the hypothesis seems not supported in the case of Continental Europe and
Japan. There are some positive effects of pension funds on the development of stock
markets; but, the effects are not large enough to internaize the pecuniary or technological
externa effects.

Differing patterns of dynamic relationship between the development of pension funds
industry and the development of capital markets for the two economic systems imply that
satisfying the 'size condition' and ‘institutional condition' is prerequisite for an economy to
benefit from growth of pension funds.

Meanwhile, the effect of life insurance on the capital markets turns out similar for both
regimes and apparently constrained by the development of the capital markets, since some
negative feedbacks are observed from the development of capitad markets to the
development of life insurance industries. Thus while internalization of spillover effects
may be a policy target with regard to the policy of fostering pension funds industry, it can
not be one for the life insurance industry. It seems that markets for life insurance evolve
endogenoudly.
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<Table 12> Summary of Test Results

Effect of Pension Funds Effect of Life Insurance
Externalities Europe and Europe and
Anglo-Saxon Anglo-Saxon
Japan Japan
On capital
markets : Exist Not exist exist Not exist
Hypothesis-A
. . Satisfied but not o
(Scale condition) Satisfied - _ Not satisfied
applicable
On real sector : ) .
_ Exist Not exist - -
Hypothesis-B
_ Unilateral Bilateral Bilateral
Dynamics: .
_ Granger- no causality Granger- Granger-
hypothesis-A' . - ;
causality causality causality
_ Unilatera
Dynamics: :
_ Granger- no causality - -
hypothesis-B° .
causality
(Institutional L maybe not ) .
o satisfied L Not applicable  Not applicable
precondition) satisfied

1. Conclusion

The role of pension funds for capital market development has aitracted atention with the
recently intensified integration and growth of globa capita markets. This paper has raised the
theoreticad possbility that continuous accumulétion of assets by pension funds initisted
development of capita markets through internaizing pecuniary or technologica externdlities.
Together with this ‘externaity hypothesis' two preconditions— size condition and ingtitutiond
condition — are suggested for these effects to obtain. The former implies that penson funds
should be large enough to exceed a critical mass, the later implies that pension and financid
systems should be designed such that competition rules in the asset management industry as
well as pengon fundsindustry.
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The paper has examined whether these hypotheses are backed up empirically. It has
estimated models explaining the role of pension funds on the development of capital
markets while controlling other factors such as population aging and degree of economic
development. In order to control the influences of ingtitutions of old-age income security
and financia system of Anglo-Saxon countries and the countries of Continental Europe
and Japan, the entire sample has been divided as such. The results confirm pecuniary and
technological externalities and scale effects of pension funds in the Anglo-Saxon
countries; but not in the countries of Continental Europe and Japan. Furthermore, the
development of pension funds has a unilatera Granger-causdity for the long-term
investments in innovative activities as well as for the development of capitad markets.
Compared with the estimation results for smilar model for life insurance, the results for
pension funds are unique; continuous growth of pension funds is a shock to capita
markets while life insurance evolves endogenoudy. The results for pension funds do not
necessarily exclude the possibility that growth of pension funds makes the capital market
volatile from time to time; but they confirm the possibility that development of pension
funds stimulate the development of both capital markets and real economy in the long
term.

Differing patterns of pendon funds role in devdoping capitd markets between the two
regimes can be atributed to the differences of the economic system, especidly financid system.
This point of view leads to the interpretation that it is market-based financia system that
enabled synergy effects between asset management of pension funds in the Anglo-Saxon
countries; similarly, it is the bank-based financial system that hampered the same synergy
effects in the countries of Continental Europe and Japan since ‘ingtitutiona condition' is
not readily satisfied under a bank-based financial system.

Given that the ‘externdity hypothess obtains it follows from the North (1990) tha
ingtitutions matter for the internalization of the externalities; specifically, a country needs
to accumulate assets over acritica mass in pension funds and to secure market discipline
for management of the assets. Another implication is that strengthening fully funded private
penson plans may be an efficent policy response to lack of risktaking by investors,
introduction of mandatory retirement penson while fulfilling the preconditions may save an
economy from a low growth trap because increased risk taking by investors with assets being
wdl| diversfied will improve risk-adjusted rate of returnsfor the economy asawhole.
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< Appendix >

<Table A1> Yied Method of Variable and Used Data

Vaiable

Meaning

Yidd Method(Source)

Hi;

FS,

@0,

6oaO,i

log(RD/ I)

Development degree of stock
market

Devdopment  degree  of
pension funds

Rate of return of currency as
dternative asset of stock

Yidd of bonds and deposits as
dternative asset of stock

Development degree of finance
in country

Financid structure of
country(development degree of
capita market over bank)
Devdopment  degree  of
insurance industry

Ealy world penson market
share of country

Ealy world insurance market
share of country

Ratio of longterm or
innovative investment

Logarithmic vaue of aggregate market vaue of
stock/GDP ratio (WDI 2005)

Logarithm of size of autonomous pension funds over
GDP (OECD 2003, OECD 2005)

Consumer Price Index Growth Rate (WDI 2005)

Red interest rate(WDI 2005)

Sum of aggregate market vadue of stock and bank
credit loan in private sector during 1991~2003/time
series average of GDP(WDI 2005)

Agoregate market vdue of liged stock during
1991~2003/time series average of bank credit loan to
private sector(WDI 2005)

Logarithmic vaue of insurance company's asset over
GDP (OECD 2003)

Proportion each country occupies out of the sum of
totd penson funds of OECD countries in
1993(OECD 2003)

Proportion each country occupies out of the sum of
totd insurance asset of OECD countries in
1993(OECD 2003)

R& D expenditure(OECD.STAT country
datisticd  profiles 2005)/logarithmic  vadue of
nomina investment(WDI 2005)
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g,  Economic Growth Rate Red GDP Growth Rate(WDI 2005), IFS(IMF)
vie  Red GDP per capita Real GDP per capita(US$, 2000=100, WDI 2005)

o

i Ratio of Population Aging Ratio of population over 65 ageto 157164
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