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Chapter 1

Introduction
This thesis deals with risk sharing among individuals and countries, and in particular the
restrictions opportunism of economic agents can impose on risk sharing. The study of risk
sharing and the understanding of its potential limitations is of considerable interest because
of the importance of risk sharing for economic welfare. In the first place, risk sharing creates

potentially large benefits for individuals by reducing consumption volatility. Moreover, risk
sharing makes individual consumption less prone to idiosyncratic risk and in that way reduces
the risk premiums of individual incomes. This gives rise to various additional beneficial effects
due to a more efficient allocation of economic resources. For example, diversification of firmspecific risks reduces the required return on capital. This will enhance investment and also
specialization, and will have consequences for productivity and growth. Equally, a reduction
in individual labor income risk due to risk sharing increases the incentives to invest in human
capital and to specialize. A deviation from full risk sharing may, in view of its benefits, indicate
important inefficiencies in the economy and should be relevant for policy-makers. As a matter
of fact, the empirical evidence conclusively rejects the implications of full risk sharing; the aim
of this thesis is to add to the understanding of this lack of risk sharing.
Most of this thesis will focus on the international dimension of risk sharing. In this respect,
the presence of country-specific risk (such as political, economic or natural risk) should motivate
individuals to share risks across countries. In particular, standard diversification considerations
would suggest that individuals completely pool country-risk. In contrast, some evidence points
to a significant lack of such international risk sharing. First, for most countries the volatility
of consumption is higher than the volatility of output. If there was significant risk sharing
among countries, country-specific shocks to output would not be borne by the country alone,
which would make consumption less volatile than output. Second, under full risk sharing
consumption should grow at the same rate across countries (this is because shocks are borne
by all countries and countries will furthermore smooth consumption). However, consumption
paths differ widely across countries. For example, (real) consumption in the U.S. rose since
the 1950s by roughly 150%, while Japan's consumption increased by more than 450% (see
also Figure 2.1 on page 24). Moreover, studies have suggested that there is a small degree of
insurance among countries. For example, S0rensen and Yosha (1998) found that only 5% of
1
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the shocks to national income are insured across OECD countries. Further evidence against
full risk sharing comes from individual portfolios. Full diversification of country-specific risk
would imply that individuals hold internationally balanced portfolios, but there is a strong
home bias in portfolios. In most industrial countries, individuals hold more than 80% of their
portfolio in domestic assets. 1

What can explain this lack of international risk sharing? The first (and obvious) guess is
that the welfare gains from risk sharing beyond current levels are just small, and hence already
minor frictions can make a larger extent of risk sharing not worthwhile. The absence of full
international risk sharing should then not be a cause for concern. A large number of papers
have addressed this issue and have estimated the welfare gains from moving from the current
degree of risk sharing to full risk sharing. These papers typically find the direct welfare gains
(that arise from the reduction in consumption variability) to be in the range of 0.5 to 5%

of permanent consumption (some papers find even much larger welfare gains). The lack of
international risk sharing can therefore not be explained by small welfare gains, especially if
taking into account the additional effects on investment and specialization (which can easily
exceed 100% of the wealth of individuals). The literature has labelled these apparently high
unexploited welfare gains from international risk sharing 'the international risk sharing puzzle'.
A lack of international risk sharing may also stem from additional costs of investing abroad.

If, for some reason, foreign investors are at a disadvantage compared to domestic investors, it is
plausible that individuals will bias their portfolios towards domestic assets. Higher transaction
costs faced by foreigners may form such a disadvantage. However, at least among industrial
countries, transaction costs are not considered large enough to exceed the substantial welfare
gains from international risk sharing. There is, moreover, indirect evidence against transaction
costs as an explanation of the home bias: studies of equity markets in several countries have
revealed that the turnover rate of equity for foreign investors is significantly higher than for
domestic investors, which is exactly opposite to what one would expect in the presence of

higher transaction costs for foreigners. Asymmetric information between domestic and foreign
investors may constitute a further barrier to the acquisition of foreign assets. Domestic investors may, for example, be better informed about the prospects of domestic firms. While
this may be a valid explanation for the home bias in direct investment, market efficiency would

rule out any advantage of domestic over foreign investors for portfolio investment. This is
because unless investors behave strategically, any private information will be revealed through
prices. Moreover, existing financial instruments (such as index-certificates or index-tracking
funds) allow investors to buy the whole market. This overcomes potential lemon problems
for foreign investors since investors can secure themselves the average market performance by

investing in the market index. Therefore, asymmetric information does not offer a convincing
solution to the (portfolio) home bias puzzle. Further impediments to foreign investment arise
l In general, there is not necessarily a one-to-one relationship between the home bias in portfolios and the
lack of international risk sharing: the former concerns capital income risk, while international risk sharing
relates to consumption risk (which ultimately matters for welfare). The analysis in this thesis concentrates
only on a single risk factor, and both terms will be used interchangeably as long as it is appropriate.
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from government interference. Despite the fact that since the collapse of the Bretton-Woods
system capital can move internationally without restrictions, foreign and domestic incomes are
still treated differently. Withholding taxes in combination with imperfect tax credits for foreign income increase the required pre-tax return on foreign investment and, in this way, favor
investment at home. Foreigners may also face the risk of expropriation. While the impact of
these costs is generally difficult to assess, it is questionable whether they can outweigh the high
welfare gains from international risk sharing. Even if they do, they cannot directly explain the
lack of international risk sharing; instead it raises the question why benevolent governments
impose restrictions that hinder risk sharing by individuals.

A potential cause for the lack of international risk sharing in portfolios is that equity may
provide a hedge against other risks, such as fluctuations in good prices and human wealth.
For example, if domestic labor income is negatively correlated with domestic capital income, it
may be optimal to bias the portfolio towards domestic assets. While it is controversial whether
such additional risks can rationalize the home bias in portfolio investment, a hedging motive
says nothing about the lack of risk sharing in consumption. Summarizing the above arguments
and other contributions in the literature, the profession has not yet settled on a conclusive
story for the lack of international risk sharing. In particular, the 'international risk sharing
puzzle' remains basically unresolved (e.g., Lewis, 1999, and Athanasoulis and Van Wincoop,
2000).

This thesis considers incentive constraints on the side of the government as the reason
for the absence of international risk sharing. Such incentive constraints basically arise from
two sources: the non-enforceability of international contracts and governmental moral haz-

ard. They can limit international risk sharing as follows. In the absence of a supranational
organization that can enforce international contracts, international risk sharing has to be selfenforceable. However, a country that has a favorable endowment realization, and, therefore,
expects net outflows from risk sharing, may have an incentive to default on its obligations from

risk sharing. This can restrict the extent to which risks can be shared. To illustrate the severity
of the problem: Japan's consumption in the 1990s was at 550% of the level in the 195Os, while
average consumption of the G7 countries was only at 270%. Assuming that this development
was unpredictable, full risk sharing (started in the 195Os) would imply that Japan now loses
roughly 50% of its yearly endowment due to risk sharing! Moral hazard arises because international risk sharing reduces the benefits a country receives from its income. The reason for

that is that due to the complexity of country-specific risks, international risk sharing takes
place basically via aggregates (such as national income or production) and not via contracts
that condition on the risks themselves. Most economic policies, however, affect production

and income, and in response to risk sharing the government may find the policy mix chosen
under autarchy not optimal anymore. For example, one reason for Japan's higher growth in
the post-war period are high investments in infrastructure. Would Japan still have made these
tremendous investments, had it known that it would have to share the benefits from it with the
whole world? The distortions that may arise from such reduced incentives to increase income
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may then make a large degree of international risk sharing undesirable.

While there is a substantial literature on the explanations outlined above for the lack of
international risk sharing, contributions based on governmental incentive constraints are rare.
The limitations moral hazard and the non-enforceability of contracts place on contractual relationships have been extensively studied in a general context, however, with few applications
to international risk sharing. An exemption are studies that examine the implications of incentive constraints for international capital flows. They find that incentive constraints can explain
some puzzling properties of capital flows between countries (Gertler and Rogoff, 1990, and Akteson, 1991). In the RBC-literature, it has been moreover found that the non-enforceability of
contracts helps to resolve important anomalies in international macroeconomic data (Kehoe
and Perri, 2000). Governmental moral hazard is commonly named as a cause for the absence
of a large degree of international risk sharing (e.g., Obstfeld and Rogoff, 1996, p.416f). Yet,
formal contributions that analyze the trade-off between international risk sharing and distorted
incentives posed by moral hazard are absent.

The main aim of this thesis is to fill this gap and to study the implications of incentive
constraints for international risk sharing. Questions that will be central to the analysis are:
How do optimal risk sharing allocations under incentive constraints look like? Are there still
substantial welfare gains from the implementation of these allocations? Is there any evidence
that incentive constraints may, in practice, limit international risk sharing? And, vice versa,
is the presence of international risk sharing important for governments' incentives? What are
the welfare consequences of additional risk sharing in the presence of incentive constraints?
Is the degree of risk sharing chosen by individuals socially optimal? Is there any reason for
the government to interfere in the risk sharing markets? What can be said about the welfare
properties of distorted incentives due to international risk sharing in the presence of additional
distortions, such as those arising from tax competition? Furthermore, this thesis has the
ambition to gain insights into the effectiveness of existing international risk sharing, which
raises questions such as: Is the current level of international risk sharing efficient? And, if
not: How can risk sharing among countries be improved? What is the role of governments and
individuals in improving international risk sharing?
These issues are dealt with in the first part of the thesis. The second part considers a
domestic risk sharing puzzle. As households are subject to country-specific risk, entrepreneurs
have to bear firm-specific risk. Since there are no markets that allow to adequately deal

with firm-specific risk (this is particularly true for small firms), the only possibility for an
entrepreneur to reduce her exposure to firm-risk is to sell a part of the firm and to invests
the proceeds in other assets. The paradigm of full risk sharing would, therefore, predict that
entrepreneurs sell a large part of their firm at the first opportunity (since the size of a single
firm is negligible compared to the whole market portfolio, the entrepreneur should essentially
sell the whole firm in order to achieve maximal diversifcation). However, there is substantial
evidence against such behavior. Entrepreneurs tend to keep a large stake in their firm, even
several years after the listing of their firm at an exchange. Moreover, entrepreneurs typically sell

'
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the firm in pieces and not all at once. Analogous to the international risk sharing puzzle, this
evidence suggests a 'finance risk sharing puzzle'. This puzzle comes in two dimensions. First,
the evidence shows that entrepreneurs are able to sell the firm. Why do entrepreneurs then
not sell the complete firm (or at least a large stake) as required by full risk sharing? Second,

given that the entrepreneur wants to sell a certain stake during the life of the firm, why is
this amount sold in pieces? Efficient risk sharing would suggest that the entrepreneur sells the
whole stake at the earliest opportunity in order to obtain the benefits from diversification as
soon as possible.

The aim of the second part of this thesis is to examine whether entrepreneurial incentive
constraints can explain this puzzle. The first incentive constraint faced by entrepreneurs arises
from her inability to commit herself to future actions. In particular, entrepreneurs may not
be able to commit themselves to future financing policies. Second, entrepreneurs are subject
to moral hazard, i.e., the effort an entrepreneur puts into the firm depends on how much
the entrepreneur benefits from the effort. This again poses a trade-off between risk sharing
and distorted incentives, which, in a static setting, is by now well understood in the finance
literature. In this thesis, the dynamic implications of incentive constraints are explored. The
focus of the analysis will thereby be, beyond the above-mentioned puzzle, also on whether
incentive constraints can explain stylized facts of the life cycle of the firm.
The remainder of the thesis is structured as follows. The rest of this introduction will
give an overview of the chapters in this monograph and will outline the main conclusions.
For readability, the text in this introduction only contains the most important references. At

the end of the introduction, there is a literature list that contains the references and some
additional reading for the issues raised in this introduction. Part I of the thesis, which deals
with international risk sharing, consists of Chapters 2-5, where Chapter 5 has a concluding
character. Entrepreneurial risk sharing is dealt with in Chapter 6 (Part II). The chapters all
stand on their own (beyond this introduction), and are based on the following papers: Eijffinger
and Wagner, 200lb, (Chapter 2), Wagner, 2000 and 200lb (Chapter 3), Eijffinger and Wagner,
200la (Chapter 4), and Wagner, 200la (Chapter 6).
PART I The main aim of Chapter 2 is to study whether incentive constraints can solve the
international risk sharing puzzle, i.e., whether the welfare gains from international risk sharing
are still large once incentive constraints are taken into account. The analysis starts by outlining
the benchmark of efficient international risk sharing in a world without incentive constraints,
which is the empirically rejected case of full risk sharing. It is then shown that optimal incentive
compatible risk sharing can be understood as consumption smoothing;2 consequently, incentive
constraints can explain a significant lack of international risk sharing. This result is obtained
by requiring that risk sharing does not create any additional distortions in economic policies
(this circumvents the modelling of the trade-off between risk sharing and incentives, which is
2There is some ambiguity about the definition of risk sharing and consumption smoothing in the literature,
which is because both concepts cannot be fully separated from each other. Throughout this tliesis a broad
definitiOIl of risk sharing is employed, which includes consumption smoothing.
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postponed to Chapter 3). Since the optimal contract generally entails some kind of distortion
in incentives, the welfare gains from consumption smoothing will constitute a lower bound on
the gains from incentive compatible risk sharing.

The methods used in the previous literature to estimate welfare gains from international
risk sharing have the disadvantage that the results are sensitive to assumptions on countries'
endowment processes and/or whether standard preferences or preferences that match asset
price moments are used (Van Wincoop, 1999). For the estimation of the welfare gains, a new
method has been developed that does not require assumptions on the endowment process and
directly uses asset price data to compute the welfare gains. The main result from the estimation
is that the welfare gains from consumption smoothing are very large and hence incentive

constraints (despite being able to explain the lack of international risk sharing) do not solve the
international risk sharing puzzle. Moreover, it is found that the welfare gains from risk sharing
beyond consumption smoothing are likely to be small. The international risk sharing puzzle is,
therefore, essentially a consumption smoothing puzzle. The results furthermore indicate that
previous studies have substantially understated the welfare gains from risk sharing, possibly
due to inappropriate assumptions on the stochastic process for countries' endowments. The
estimates also suggest that for the purpose of measuring welfare gains, standard preferences

satisfactorily reflect the information contained in asset price moments, and can, therefore, be
safely used for the computation of welfare gains.
Chapter 3 and Chapter 4 study the interaction between governmental incentives and international risk sharing. Chapter 3 examines the implications of portfolio diversification for
distortions in economic policies, and derives the optimal degree of diversification under governmental moral hazard. It is first shown that portfolio diversification can cause severe distortions
in basically all economic policies that affect production of the domestic firms. However, these
distortions do not afTect the degree of portfolio diversification chosen by individuals (since
they behave atomistically). Hence, individuals will diversify as predicted by standard risk
sharing models. In the model, diversification creates negative externalities among (domestic)
households since it increases aggregate distortions (which are borne by all households). The
decentralized equilibrium may, therefore, be inefficient. Then, the analysis considers the socially optimal degree of diversification, which balances the welfare gains from a reduction in
risk with the welfare losses from distorted incentives. For plausible parameters, the optimal
degree of diversification implies a home bias that is in line with the existing home bias in
industrial countries. This substantiates the results of Chapter 2 in that incentives constraints
cannot only explain a lack of international risk sharing but also imply an optimal extent of risk
sharing that is close to the observed one. If a home bias is indeed optimal, the decentralized
equilibrium will be inefficient, i.e., individuals will choose an excessive degree of diversification.
While moral hazard cannot directly explain the home bias in individual portfolios (individuals
choose the level of diversification regardless of incentive problems), it rationalizes the home
bias as being the result of government interference in risk sharing markets (for example due
to higher taxation of foreign income) and a lack of centralized risk sharing (e.g., financial
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equalization or structural funds) in order to avoid excessive diversification.
Chapter 4 studies an application of distorted economic policies due to international risk
sharing. This is done in an environment with a second distortion, arising from tax competition.
Tax competition among governments in order to attract foreign capital results in inefficiently
low taxes on capital and counteracts the distortions in incentives stemming from risk sharing. The latter arise in the model because international diversification gives governments an
incentive to levy excessive capital taxes because a part of the tax burden has to be borne by
foreign investors. In this framework, distorted incentives due to international risk sharing do
not necessarily reduce welfare: if taxes are inefficiently low (owing to tax competition), an
increase in governments' incentives to levy capital taxes due to an increased diversification is
beneficial for welfare. Next, it is analyzed which of these counteracting motives for capital
taxation is likely to dominate. The results suggest that for both the current situation in the
U.S. and the case of full financial integration, taxes on corporations are inefficiently high, i.e.,
the motive for taxation arising from diversification is dominant. Full financial integration is
thereby characterized by the absence of any frictions specific to cross-border capital movements
and complete diversification in the small country case (i.e., the share of the portfolio invested
in domestic assets is zero). These results run counter to the commonly expressed concern
that financial integration, by increasing capital mobility, lowers governments' ability to raise
revenue from capital taxes.

Chapter 4 furthermore provides empirical evidence for the importance of international
diversification for governments' incentives. A panel analysis of U.S. states from 1977 to 1998
shows that there is a significant positive and economically important causality between foreign
ownership of capital and profits (which is brought about by diversification) and taxes on
capital. Moreover, the results suggest that foreign ownership will become a major determinant

of capital taxes if diversification across countries becomes more complete.
Chapter 5 contains the conclusions to Part I. The main points are as follows. The analyses
indicate in several ways that incentive constraints provide a consistent explanation for the lack
of international risk sharing. However, they do not solve the international risk sharing puzzle. International risk sharing has important implications for economic policies, which further
research should address more extensively. Increasing risk sharing beyond current levels may
reduce welfare and is at best inefficient (as long as it is not restricted to consumption smoothing). Further financial integration and financial innovation may in that view be undesirable
because it allows individuals to better share country-specific risks.

PART II Chapter 6 analyzes the life cycle of the firm under incentive constraints, and
in, particular, the ability of incentive constraints to account for the finance risk sharing puzzle.
As outlined above, entrepreneurs have a motive for selling their firms in order to reduce their
exposure to firm-specific risk. Chapter 6 shows that incentive constraints affect this motive as
follows. First, when a part of the firm is sold, an entrepreneur's incentives to exercise effort
are reduced. This is because the entrepreneur only participates in the benefits from her effort
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according to her stake in the firm. Rational investors will be aware of the relation between an
entrepreneur's stake in the firm and the amount of effort exercised. Hence, their valuation of

the firm will decrease with the stake the entrepreneur sells of the firm. This, in turn, will limit
the entrepreneur's benefits from selling the firm; therefore, the entrepreneur may not want to
sell completely.3 This explains the first part of the finance risk sharing puzzle ('entrepreneurs
keep a significant stake in the firm'). A second constraint to the entrepreneur's desire to sell her
firm arises because an entrepreneur has typically several opportunities to sell the firm in the
course of time. While the efficiency losses of an initial sale of a stake in the firm may be fully
internalized by the entrepreneur (because of investors being aware of the relationship between
the entrepreneur's stake and exercised effort), subsequent sales by the entrepreneur reduce her
efTort further and pose a negative externality on the existing shareholders. Therefore, if the
entrepreneur cannot commit herself to keep the stake retained initially, investors will reduce

their valuation of the firm further in order to be compensated for the additional efficiency
losses stemming from selling the firm at later stages.

It is then shown that, as a consequence of these constraints, entrepreneurs may after the
start-up of their firm wait until they take the firm public (and thus postpone the sale of the
firm) and, once being public, stagger the sale of the firm. This rationalizes the second part
of the finance puzzle ('entrepreneurs spread the sale of the firm over time'). The analysis
furthermore demonstrates that incentive constraints imply a realistic life cycle of the firm that
is consistent with the use of venture capital in the private phase of the firm as well as with a
change in control in the public phase (when the firm is listed at an exchange). It is also shown
that the sale of the firm by the entrepreneur is inefficient beyond the moral hazard constraint:
the entrepreneur sells too much of the firm and sells too late. This reduces the benefits of
listing a firm at an exchange, and as a result, too few firms go public in equilibrium. The
chapter concludes by presenting financial regulations that remove this inefficiency.

3 It is assumed that due to a loss

of entrepreneurial human capital, the entrepreneur will not find it worthwhile

to hand over control of the firm (at least in the early life of the firm), which could possibly overcome the moral
hazard problenn.
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are contained in Tesar (1995), Lewis (1999) and Lewis (2000). A recent study that compares
different approaches for the estimation of welfare gains and discusses the international risk
sharing puzzle is Van Wincoop (1999).
'Itansaction costs as an explanation for the home bias have been examined in Cooper and
Kaplanis (1986, 1994) and Botazzi et. al. (1996). The higher turnover of equity held by
foreigners is reported in Tesar and Werner (1995). Better information about the risk-return

characteristics of domestic stock have been used in Gehrig (1993) and Brennan and Cao (1997)
to explain the home bias. Gordon and Bovenberg (1996) and Razin et. al. (1998) consider
lemon problems as a reason for the home bias. Cooper and Kaplanis (1986), Stulz (1981), and
for developing countries Demirglig-Kunt and Huizinga (1995), study the rationale for a home

bias stemming from tax differences between foreign and domestic income.
Inflation risk as a cause for the home bias is rejected in Cooper and Kaplanis (1994), while
Gordon and Gaspar (2001) present a framework in which the home bias is justified by price
hedging motives. Botazzi et. al. (1996) find that human wealth can partly explain the home

bias, Baxter and Jermann (1998) conclude that the inclusion of human wealth into portfolio
considerations worsens the home bias puzzle. Further explanations for the lack of international
risk sharing or the home bias in portfolios are presented in Adler and Dumas (1983) (exchange
rate risk), Kocherlakota (1996b) (commitment problems), Lewis (1999) (mismeasurement of
consumption) and Obstfeld (2000) (costs of international trade). Stulz (1994) and Lewis (1999)
survey the several explanations for the home bias.

Optimal contracts under moral hazard and self-enforceability are (among others) studied
by Spear and Srivastave (1987) and Phelan and Townsend (1991). Gertler and Rogoff (1990)
and Atkeson (1991) provide applications to international capital flows. In Kehoe and Peri
(2000), self-enforceable contracts are used to explain the moments of macroeconomic variables.
The implications of entrepreneurial moral hazard for domestic risk sharing has been studied
in Kahn (1990), Kocherlakota (1998) and Magill and Quinzii (1999, 2001). The fact that
entrepreneurs remain a substantial stake in their firm even after several years of the foundation
of the firm is documented in Jain and Kini (1994) and Mikkelson et. al. (1997). Evidence that
the listing of the firm takes place late is contained in Pagano et. al. (1995) and Rydqvist and
Hogholm (1995). Mikkelson et. al. (1997) document that entrepreneurs sell significant stakes
subsequent to the listing of their firms.

Part I International Risk Sharing

Chapter 2

The Welfare Gains from Incentive
Compatible International Risk Sharing
2.1 Introduction
The significant lack of international risk sharing, as outlined in the introduction to this thesis,
raised the question whether households forego sizeable gains from risk sharing. Most studies
find that the welfare gains from additional international risk sharing are indeed substantial,1
which has led to the 'international risk sharing puzzle'. In this chapter we consider an explanation for this puzzle based on governmental moral hazard and the non-enforceability of
international contracts. The main aim of this chapter thereby is to provide an estimate for
the welfare gains from international risk sharing that is restricted through these incentive
constraints.2

We first show that such risk sharing reduces to international consumption smoothing if
one requires that risk sharing does not create any additional distortions. Therefore, incentive
constraints can explain a lack of international risk sharing; in particular, it is argued that they
explain the pattern of risk sharing among groups of countries of different legal integration.
In order to obtain a reliable measure for the welfare gains from international consumption
smoothing, we employ a new method that computes actual welfare gains from past consumption
data. Actual welfare gains answer the question of what the gains for countries would have
been had they engaged in risk sharing in the past. Van Wincoop (1999) and Athanasoulis and
Van Wincoop (2000) have shown that welfare gains are very sensitive to assumptions on the
stochastic process governing countries' consumption. This has led to a confusion about the
true magnitude of the welfare gains.3 Computing actual gains has the advantage that it does
Surveys are contained in Tesar (1995), Van Wincoop (1999 ) and Lewis (2000).
will focus on the welfare gains that arise directly from the reduction in consumption variability. If
these gains are not small enough to explain the international risk sharing puzzle, then taking into account the
1

2We

possible indirect welfare gains (which are more difficult to quantify) will only worsen the puzzle.
3In particular, Van Wincoop (1999) shows that different assumptions on the stochastic process (even though
the parameters are estimated from the same data) call lead to welfare gains from less than 0.1% to more than

5% over a 100-year horizon.
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not require any assumptions on the endowment process. A further uncertainty about the size
of the welfare gains in the literature stems from the fact that standard preferences are not able
to match asset price data, most notably the equity premium. Preferences that are consistent
asset price data have been found to imply much higher welfare gains.4 Therefore, we
develop an approach that computes welfare gains from market interest rates. The basic idea

with

of this approach is that due to intertemporal optimization of households, interest rates reflect
rates of intertemporal substitution and can be used to value consumption streams.
We find that the actual welfare gains from consumption smoothing are large. Hence incentive constraints cannot resolve the international risk sharing puzzle. For the representative G7
country during 1956-1992, the welfare gains are equivalent to a 2.8% increase in permanent
consumption, assuming standard preferences. Market interest rates imply similar gains. This
number is above the welfare gains from full risk sharing from studies that assume a specific
consumption process. Van Wincoop (1999), for example, finds welfare gains between 0.5 and
1.5% for a comparable sample and horizon. Tesar (1995) estimates the welfare gains from
introducing a world bond market (and thus from consumption smoothing) and finds that they
are below 0.5% for a stationary process. Recently, Athanasoulis and Van Wincoop (2000) have
developed a technique that is similar to ours in that it measures welfare gains without assuming
a consumption process. They find welfare gains that are consistent with our estimates. This
suggests that the consumption processes used in the literature underestimate the true welfare
gains. We furthermore find that consumption smoothing reduces the welfare costs of a unit
consumption variability by 96.4%, which indicates that the welfare gains beyond consumption
smoothing are limited.
The remainder of this chapter is organized as follows. The next section demonstrates the
incentive problems arising from international risk sharing, derives the optimal non-distorting
risk sharing contract and compares to existing risk sharing. Section 2.3 describes the methodology for the measurement of the welfare gains. Section 2.4 presents the welfare estimates for

the G7 countries. The final section summarizes.

2.2

Incentive Compatible Risk Sharing

In order to study the implications of incentive constraints for international risk sharing, we
start up by defining the benchmark of full international risk sharing. Consider a world made up
of n (e»ante) identical countries. Each country receives every period a stochastic endowment
yi whose distribution is known to all countries. The representative household's time separable
expected utility is

Eo[E #u(4)]
t=l

4Obstfeld (19948) and Van Wincoop (1994) have demonstrated tliat using preferences with habit formation
and/or time non-separability results in larger welfare gains. Moreover, Lewis (2000) shows that stock niarket
data can imply much higher welfare gains than consumption data.

F
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Full risk sharing requires that countries perfectly pool their risks (Lucas, 1982). It follows that
each country consumes a fixed share of world output cw in each period given by
n

4 - a'cr with cw := E 1/;

(2.1)

i=1

where the a"s are independent of the realization of the countries' endowments.
Full risk sharing may, however, not be feasible if international contracts are not enforceable.
Countries can then not be forced to provide the transfers (y; -4) necessary to implement (2.1).
Furthermore, distortions arising from governmental moral hazard may make full risk sharing
undesirable. Moral hazard arises because a country's production is not exogenously given as
considered above but partly depends on governments policies. To illustrate the moral hazard
problem, assume that a country's output y depends on some policy parameter e chosen by
the government. This parameter can, for example, represent investment in public input goods
(such as infrastructure and research), production subsidies or the level of corporate taxation.
The domestic costs of the policy are given by z(e) and can be interpreted as the welfare
loss for the representative household (expressed in units of the output good) caused by a tax
necessary to finance the policy e. Under autarchy, domestic consumption equals production
and the policy e will be chosen optimally by the government such that y'(e) = z'(e). Under
risk sharing, the benefits from additional production do only partly accrue to the country. In
particular, under full risk sharing the country's consumption only increases according to its
share in the world output. If countries are symmetric, then a = 1/n in (2.1) and only 1/n-th
of every additional unit of domestic output remains in the country. The government's policy
choice is then determined by y'(e)/n = z'(e), which leads to a distorted provision of e.
The characterization of the optimal contract under moral hazard and enforceability constraints in a dynamic framework is complex (see for example Atkeson, 1991) and the optimal
allocation generally entails some kind of distortion. No models suitable for empirical application do yet exist, which is partly owed to the difficulty of speciB,ing the costs of distortions
that arise from moral hazard. In the following we restrict risk sharing such that it does not
create any additional distortions (compared to autarchy) and show that a simple and intuitive
optimal incentive compatible contract exists.
For this purpose we change the above framework as follows. The number of periods is now
finite and given by m.5 The countries' output is y; = 11'f (4) + 4, where e; is chosen by the
government and summarizes all policies that affect output. The policy e; causes furthermore
social costs z(ej) to the country (measured in units of the output good). The ej 's and the
country-specific productivity parameters 9, are unobservable. The shocks v; are identically
and independently distributed across countries with Eo[u;] = 0. Generally, more assumptions
on the distribution of the u;'s are necessary because also the predictability of shocks at t>0
matters for the allocation of consumption. Consistent with our notion of welfare gains from
5 This is consistent with most of the literature, which only considers risk sharing over a finite number of
periods. Tlie reason for that is that the welfare gains from risk sharing may not be bounded as the number of
periods increases (see Van Wincoop, 1999).

l
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risk sharing (see next section) we assume in the following that all uncertainty is immediately
resolved after the contract is written. A contract therefore specifies an amount of consumption
c; in each period that can depend on the realization of current and past output {ys},st and all
shocks {u}.6

The government will default on the contract (or allow the domestic household to default) if
at any time t the discounted future net payments to other countries (Elt #(yi-<)) are larger

than the costs of defaulting.7 The specification of the latter is problematic. In the literature
it has often been assumed that countries are forever excluded from contracting after a default
(see, for example, Eaton, 1981). The disadvantage of this assumption is that it may not be
time-consistent: after a default there is no incentive to exclude countries from the contract
since the gains from risk sharing will generally be the larger the larger the number of countries
participating in risk sharing. Moreover, it is not empirically supported. For example, countries

that have defaulted on their government bonds can typically return to the capital markets after
internationally). Other commonly used costs are
costs of default that are exogenously given or costs in term of reputation losses (which may
matter for other contractual relationships). The difiiculty with these assumptions with regard
to obtaining contracts that are useful for empirical work is to actually specify the costs in
a few years (or do even never stop borrowing

quantitative terms.

We assume here that all net payments that have been made to a country in the past
can be collateralized. In the case of a default, these payments can then be recovered. Such
collateralization can, for example, take place on deposits at international organizations (such as
the special drawing rights at the IMF) but also on assets of countries held abroad, e.g., private
property. The advantage of this assumption is that it allows to achieve a time-consistent and
tractable solution to the contracting problem. The disadvantage is, of course, that it assumes
the existence of a mechanism for collateralization, which requires a certain coordination among
countries (however, the alternative punishments considered above also require coordination
in order to enforce the punishment). The assumption can furthermore be motivated with
reputational arguments: it rules out that a country defaults on current payments if it has
received equal payments in the past but allows a country to default if, for example, it has
received more favorable endowments than other countries. We furthermore assume that the
collateralization includes interest (where the interest rate is based on the steady state rate,
i.e., (1 + r)6 - 1). A country's participation constraint is then given by
m

t-1 , i

i\

t-1

E 6•(1/1 - c:) S E l; : - 14, =E 8 (cl - v;) for all l S t s m
s=t

s==1

/(1 + r)'

3=1

6To the extent that consumption is not predictable, the optimal consumption allocation ex-post (which is
studied here) may not be achieved ex-ante.
7In order to derive a tractable contract, we assume that the government maxiinizes household's discounted
consumption Eli 6tct (instead of utility). This has consequences for the distribution of the welfare gains

mnong countries, see Section 2.4.
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which can be reduced to

63(Yl

-

cl) ; 0

(2.2)

S=1

In order for risk sharing not to create any additional distortions, the government must find
it optimal to chose the same e;'s as under autarchy. The autarchy policy el fulfills y'(e ) =
gif'(e t) - Z'(€ 1). The policy choice given the contract c; = 4({14}.g, {vi}) is
m

4 = arg illax E 6-4(vi(e;)) - 8*z(4)
4

(2.3)

S=t

The necessary condition for ej = e;t is

ads--2
fe
1=t Dy:(4)

(2.4)

which follows from the first order condition for (2.3) after imposing ' e'A - Z'(e ).
Consider now the allocation of consumption independent of countries' output. The incentiveconstraint (2.4) is then not binding and the optimal allocation has to fulfill

0,6tu'(4) - At - Aie =

0,

(2.5)

where A is the country's weight in the social planner function and At and A, are the Lagrangemultipliers associated with the resource constraint
n

71

Ed= EY:
i=1

(2.6)

i=1

and participation constraint (2.2), respectively. Since the participation constraint (2.2) is
identical for all countries, we have Ai = M for two countries i and j and it follows from (2.5)
that

11'(4)/11'(4+k) = 11'(4)/u'(Ci+k,

(2.7)

Hence the intertemporal ratio of marginal utilities is equalized across countries.

Proposition 2.1 A contmct fulfilling (2.2), (2.4), (2.6) and (2.71 is given by
4 = atic:7 + 1,4 - vt - (U; - 1, )

(2.8)

with cw := Eli y(e;) and ai := (E;11 bt('lif(el) + vi))/(E;-1 8tc7).

Proof. (2.4): a) el = ek: Eli 6'cl = E;116'(aic:'ty;-1/1-(vi-vi)) = Eli bev . Differentiating wrt. to 14 gives 6. b) 4 = 4 for t > 1: E:1: 83(1 = Elt 63(aicr+Yj -yl- (U; -vii)),
differentiating wrt. to Jj gives bt. (2.2): see (2.4) a).(2.6): Ili ai = 1, hence Eli 4 - cr =
El,1 y(e;). (2.7): For u'(c) homogenous, u'(4)/u'(4+k) = 11'(aicr)'11'(a,cr+k) = u'(cr)/u'(cr+k),
which is independent of i. •
Since f(e;) - f(el) = 0 (the policy is chosen to be eA in each period under the optimal
contract), consumption is 4 - a'cT. The a"s are a country's share in permanent world income
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and depend on the realization of the shocks. This is in contrast to full risk sharing, where
a depends on apected permanent income. Since the incentive compatible contract requires
E11 8'cl = 211 6314 (2.2), no e»post redistribution takes place. However, according to (2.7)
an optimal contract equalizes the intertemporal ratios of marginal utilities. The welfare gains
from incentive compatible risk sharing arise therefore solely due to international consumption
smoothing.
How does the optimal contract compare to an allocation that emerges if households can
trade a riskless international bond? For a country that has zero initial bond holdings and zero
bond holdings after the last period we have
m-1

(722 - c;)
t=l

(1 -t- Ta) t ivt, - cl, =

O

(2.9)

S=t

where rt denotes the interest rate on a one-year bond. Assuming as above (1 + rt)6 = 1 gives

E
eM- 4) = 0
t=1

(2.10)

which is identical to participation constraint (2.2). If we also continue to assume that all
uncertainty resolves in the first period, we get from the Euler-equations
k-1

11'(4)/Et[11'(4+k)1 = 11,(4)/tt,(4+k) = 61' II(1 + ra)

(2.11)

S=t

and the intertemporal ratios of marginal utility are again equalized across countries. Hence,
the optimal contract under incentive constraints implies the same allocation as in a bond
economy (incentive compatible welfare gains can, for example, also be interpreted as the gains

from full capital market integration). This result also gives support to the specification of
the participation constraint: international borrowing and lending has so far been enforceable
among G7 countries (on which we base the estimation in Section 2.4). If at all, the participation
constraint can therefore only understate the costs of default.8
Is the current lack of international risk sharing a result of incentive constraints? If so,
risk sharing among jurisdictions that face less incentive problems should be more complete.
Sorensen and Yosha (1998) find that 66% of all income shocks are shared among U.S. states
compared to only 25% among the OECD countries. While U.S. states and the OECD countries
may be characterized by similar degrees of financial market integration, incentive problems are
limited within the U.S. First, federal law ensures the enforcement of inter-state contracts. Second, moral hazard is restricted to policies on the state level and can be easier dealt with due
to the common legal system. Hence, the relative lack of risk sharing among OECD countries
compared to U.S. states is consistent with incentive constraints. Moreover, since Proposition
8An understatement of the costs of default leads to more restrictions on international risk sharing (because
fewer contracts can be enforced) and possibly lower welfare gains. This possible bias (which may also arise
froin our assumption tliat risk sliaring does not create any distortions) should be taken into account for the
later interpretation of the welfare gains with respect to the international risk sharing puzzle.
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1 shows that consumption smoothing is feasible in the presence of incentive problems, consumption smoothing should be used more dominantly among the OECD countries than among

U.S. states if incentive constraints are important. Quite strikingly, S0rensen and Yosha find
that within the OECD 80% of risk sharing takes place due to consumption smoothing, while
among the U.S. states consumption smoothing only accounts for 11% of risk sharing.' The
evidence therefore indicates a role for incentive constraints in explaining the current degree of
risk sharing. If the welfare gains from consumption smoothing beyond the current degree of
risk sharing are moreover small, this would suggest that incentive problems can also account
for the international risk sharing puzzle.

2.3

Measuring

Welfare

Gains

from

Consumption

Smoothing
will already display some degree of risk sharing (i.e., it will
gains
the
from
consumption smoothing are given by the welfare gains for
deviate from {Vt}),
a representative consumer that moves from current consumption {ct} to consumption under
Since current consumption {ct}

optimal smoothing {c;}. In expected terms, these gains are defined by
m

m

0 - Eo[E 6:u(ci) - E btu(c:(1 + gain))]
t=1

(2.12)

t=1

where the welfare gains (gain) are expressed in terms of permanent consumption. The dominant approach in the literature has been to proceed by specifying a stochastic process for {ct }

and {c;} (with {c;} typically being

a share of world consumption) and then to compute (or
simulate) the ezpected welfare gains according to (2.12). On the contrary, we will compute
actual welfare gains defined by
m

6tu(c;) - E eu(c:(1 + gain))
t=1

(2.13)

t=1

where {ct} and {4} are past consumption data series. Actual gains are identical to expected
gains in the absence of uncertainty (i.e., Eo[ct] = ct and Eo[4] = ci). They answer the following
question: What would the welfare gain for a country have been had it made a consumption
smoothing contract promising {4} in return for {ct} at t= 0? The advantage of measuring
actual gains is that it does not require assumptions on the underlying stochastic process for
{c;} and {ct}. Its shortcoming is that it does not allow the terms of the contract (the a's) to
depend on expected differences between countries. However, the latter is for our purpose of
limited relevance. Since with consumption smoothing E -1 6tc; = I;li 8tct (2.6) and hence
there is no ex-post redistribution, expected differences only matter to the extent that countries
gThe extensive use consumption smoothing among OECD countries (which is in absolute terms even larger
than among U.S. states) also indicates that differences in financial market integration cannot account for the
low extent of risk sharing within the OECD.
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volatility of consumption (i.e., a country with more volatile consumption
should get, ceteris paribus, a lower share a). Moreover, expected differences will only distort
have a different

country-specific gains but not the welfare gains for a representative country.
We define consumption under optimal smoothing {c'} analogous to Proposition 1 by

c; - ac .10 Equation (2.13) gives then the total welfare gains from additional consumption smoothing. Besides, we are also interested in computing the welfare gains from marginal
increases in consumption smoothing. Consider, for example, a household that exchanges domestic consumption {ct} for the consumption stream {Et} = (1 - q){c} + q{c-}, where q is
the degree of (additional) consumption smoothing. The welfare gains from moving from {c}
to {E} are analogous to (2.13) defined by
m

m

0 = Z btu((1 - q)4 + q(<) - E Btu(ce(1 + gain(q)))

(2.14)

t-1

t=1

Differentiating (2.14) with respect to q and solving for again/aq gives the maminal gains from
a unit of consumption smoothing at q

EZ,1 6tu'(Et)(c; - ct)
Ogain/Oq =
E;116tu'(Ct)Ct
becomes
For q=0 and q=1, equation (2.15)

Ogain/Oq(0) - E;-16tu'(Ct)c; -

(2.15)

(2.16)

1

E;11 Ottz'(Ct)Ct
A-t=1 #u'(ci)(c; - ct)
again/aq(1) = E-m

(2.17)

E;11 #11'(Ct)Ct

What is the relation between again/Bq(0), again/aq(1) and gain? If gain > 0 then an increase
in q reduces consumption variability, which, in turn, reduces the welfare gains from a unit
reduction in consumption variability (for a household with completely smoothed consumption
the change in welfare due to a small variation in consumption variability is zero). Hence,
the marginal gains evaluated at autarchy consumption (Ogain/Bq(0)) will overstate the total
welfare gains, while the marginal gains evaluated at {c;} (again/aq(1)) will understate the
total gains. On the contrary, if the move from {c} to {c*} increases consumption variability
(and hence gain < 0) then Ogain/Dq(0) will understate and Ogain/Oq(1) will overstate the
total welfare gains.
The Welfare Gains with CRRA-Utility. Foru(ct) =
and (2.17) can be solved explicitly for the welfare gains

4-7/(1-7), equations (2.13),(2.16)

gain = (2518£4*1-7)1/(1-7)-

1

Et,11 btc:1-7
r-m rt 1-7 *

Ogain/Bq(0)

=

6--1 0 7 1_
E;116 ct

-1

Ogain/Dq(1) = E:11 6241-7(4 - ct)

E;11 04-7
10 Since we measure

additional gains and et = eA in equilibrium: a := (E;-1 6'ct)/(E;11 6ici")

(2.18)
(2.19)

(2.20)

2. Welfare Gains

from Incentive Compatible International Risk Sharing

21

The Welfare Gains Implied by Intertemporal Optimization. The Euler equation
for the representative household before additional consumption smoothing is

u'(ct) = 6(1 + rt)Et[u'(ct+i)]

(2.21)

where rt is the domestic one-year interest rate at t. Approximating u'(ct+1) by u'(ct-1) t
u"(ct-1)(c,+1 - 4-1) in (2.21) gives

u'(ct) = 6(1 + rt)(1 - 7t-1

E:[ct+11 - Ct-1
Ct-1

(2.22)

)11'(Ct-1)

where 7t = -11"(Ct) ' ct/u' (ct) is the coefficient of relative risk aversion. Subsequent substitution
of lt'(Ct-1) in (2.22) gives for constant 711

11'(Ct) = e 11(1 + rs)(1
S=1

- c,-1
i Es[c,+11
)u'(Co)
Cs-1

(2.23)

Using (2.23) to substitute for it'(ct) in the equation for the marginal welfare gains evaluated
at autarchy (2.16) yields

again/Dq(0) = 221 62t(1111(1 + rs)(1 - 7E,Ic.:.1lic.-1)4) -

1

(2.24)

Em-1 62t(f[11(1 + Ta)(1 - 7E.Ic.td-ic.-1)Ct)

With rational expectations, the expectation error Es[c,+11 - C,+1 is independent of all variables
known at s, hence one can obtain an unbiased estimator of nominator and denominator in
(2.24) by setting E, [c,+11 - CS+F An estimator for Dgain/Oq(0) is given by
.--

Dgain/Oq(0) =

;

62t(Ill= (1 + rs)(l- 744.3-1)4)

-1

(2.25)

E;11 52t (Hi-1 (1 + rs)(1 - 7 c'+2-1 )Ct

2.4

Results

We compute the actual welfare gains from consumption smoothing for the G7 countries (United
States, Germany, Canada, France, United Kingdom, Italy and Japan) during 1956-1992. The
main ingredients for the computation are the aggregate (real) consumption data series {c'},

which are taken from the Penn World Table. World consumption {cw} is the per capita
consumption of the G7 countries (where all countries are weighted equally). Estimation of
the welfare gains implied by Euler equations furthermore requires real interest rate data. We
chose, whenever available, market rates on one-year treasury bills, otherwise shorter maturities

(from OECD Macroeconomic Indicators and Datastream). Real interest rates are obtained by
deflating with CPI-inllation. We furthermore assume a discount factor of 6 = 0.95 and a
degree of relative risk aversion 7 - 3. Table 2.1 contains the results for equations
(2.18)-(2.20)

(CRRA-utility) and (2.25) (Euler-equations).
11 For

the consequences of this assumption for the interpretation of the welfare gains implied by interest rates,

see footnote 14 below.
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Table 2.1: The actual welfare gains from international consumption smoothing
CRRA-utility

Total gains

Euler-equations

Marginal gains
Marginal gains
under domestic
under world
consumption {C} consumption {Cl

Marginal gains
under domestic
consumption {C}

United States
Germany
Canada

-5,5%
1,5%

-4,9%
1,7%

-7,3%
1,2%

-6,5%
1,0%

-2,0%

-1,6%

-2,5%

-1,6%

France

0,8%

0,9%

0,7%

2,1%

United Kingdom
Italy

-6,2%
12,8%

-5,0%
14,6%

-9,0%
7,6%

-7,2%
19,3%

Japan

28,9%

36,5%

10,2%

43,9%

2,8%

4,2%

0,15%

5,0%

Average gains

Notes: Welfare gains are expressed as per:entage increase in pennanent consumption for G7-countries during
1956-1992, average gains are computed from consumption-weighted country gains

The total welfare gains (first column in Table 2.1) differ widely across countries, from
-6.2% for the U.K. to 28.9% for Japan. This difference is surprisingly large given that there
is no redistribution (due to the participation constraint 2.2). The heterogeneity across countries therefore arises solely due to households' risk aversion in the presence of differences in
countries' consumption volatility before consumption smoothing (for 7=0 the welfare gains
are zero for each country).12 For example, the standard deviation of consumption divided by
mean consumption for Japan is 60% higher than for world consumption, while for the 'loser'countries U.S. and U.K. domestic consumption is less volatile than world consumption. The
distribution of the welfare gains among countries will change if the contract would take into
account expected differences in countries' consumption variability (for example if countries
would bargain over the terms of the contract at t = 0) and should therefore be interpreted
with caution. It nevertheless shows that the incentives to smooth consumption can be quite
different across countries.
We compute the welfare gains for a (fictitious) representative country from the average
of the country-specific welfare gains. The gains are 2.8% if countries are weighted according
to their share in permanent world consumption (a). How does this number compare to

estimates for full risk sharing from the literature? Studies that assume a stationary process for
consumption typically find welfare gains of less than 0.5% (for example Obstfeld, 1994a and
Tesar, 1995). Tesar (1995) also estimates the welfare gains from risk sharing that is limited to
trade in an international bond (and hence there is only consumption smoothing). Assuming
a stationary process, she finds that the welfare gains can be much smaller than for full risk
sharing. Estimates obtained from other endowment processes are higher. Van Wincoop (1999),
for example, estimates for a comparable sample and horizon gains of 0.5% for a random walk
process and of 1.5% for a consumption process that has autocorrelated growth rates. Yet, this
numbers are still substantially below the actual gains from consumption smoothing. Since the
12Negative welfare gains do not contradict the participation constraint (2.2) because we have assumed that
the government's decision regarding default depends on net payments and not utility.

'
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gains from consumption smoothing cannot be larger than for full risk sharing and most of the
studies in the literature use similar data (in terms of sample period, horizon of risk sharing
and sample of countries) the difference in estimates has to be due to the different methodology

for measuring welfare gains. As it has been shown in Van Wincoop (1999) and Athanasoulis
and Van Wincoop (2000), differences in welfare estimates are to a large extent due to different
assumptions on the stochastic process for consumption. Choosing a wrong process (that may be
completely consistent with the available information) can give misleading results for the welfare
gains. Additional uncertainty arises from the estimation of the parameters of the consumption
process, such as the persistence of shocks and the contemporaneous and lagged cross-country
correlation of shocks. In Athanasoulis and Van Wincoop (2000), welfare gains are

computed
from countries' income growth uncertainty (which is estimated from growth
regressions). Their
approach is similar to ours in that it does not require assumptions on the consumption process.
Athanasoulis and Van Wincoop consider risk sharing without consumption smoothing and find
for a comparable sample and horizon welfare gains of 1.5%. They also report the welfare gains
from sharing total income growth variability, which can be interpreted as the welfare gains from
full risk sharing (including consumption smoothing) plus gains from redistribution between
countries that arise from predictable deviations in countries income.13 The gains rise then by

3.5% to about 5%. Hence, if the welfare gains from redistribution are not very large, their
implies gains from consumption smoothing that are in line with our estimates. Since
both approaches differ from the literature in that they do not specify a stochastic process
for consumption, this suggest that commonly used consumption processes severely understate
welfare gains. A potential reason for the lower welfare gains in the literature may be that most
of the studies do not allow growth rates to differ with persistence among countries. Figure
2.1 shows (normalized) log-consumption for the G7 countries over the sample period. 'Visual
analysis' suggests that growth rates may in fact differ with some persistence (in particular until
the 197Os), which would imply much larger gains from risk sharing.

work

Athanasoulis and Van Wincoop's estimates also indicate that the gains from consumption
smoothing make up a substantial part of the total welfare gains. Our results suggest an even
higher importance of consumption smoothing. The average marginal gains (column 2 and 3

in Table 2.1) fall from 4.2% to 0.15% as the household moves from domestic consumption
to full consumption smoothing. Since both marginal gains measure the welfare gain from an

additional unit of consumption smoothing (and thus from a small reduction in consumption
risk if consumption smoothing reduces consumption variability), this means that the welfare
gains from a unit reduction in consumption variability have fallen by 96.4% (. 1
0.15/4.2).
Hence the potential welfare gains from risk sharing beyond consumption smoothing are either
-

very small or have to be achieved through a large reduction in consumption variability
(which
would require large transfers).

13The latter arise solely because aggregate welfare may also be increased by sharing the predictable part in
countries growth rates (which amounts to ex-ante redistribution).
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Figure 2.1: Consumption (in logs) for G7 countries, 1956-1992

The marginal gains implied by intertemporal optimization (column 4 in Table 2.1) are
on average 5%. Comparison to the marginal gains under autarchy for CRRA-utility (4.2%
on average) shows that market interest rates imply similar welfare gains as CRRA-utility. 14
This is an important result since standard preferences have been criticized because they are
at odds with asset price data, most notably they are not able to explain the equity premium.
The latter can be attributed to the fact that standard preferences imply a volatility of the
stochastic discount factor (U'(ct)/11'(ct-1)) that is much lower than what is needed to match
the equity premium (see, for example, Kocherlakota, 1996a). Work by Obstfeld (1994a) and
Van Wincoop (1994) has moreover shown that preferences that create a larger volatility of
the stochastic discount factor, namely habit formation and non-separability across time, can
lead to substantially higher welfare gains from risk sharing. Our results show that there is not
necessarily a link between the inability of standard preferences to match the equity premium
and the welfare gains from risk sharing. This is because the welfare gains can be expressed as

a function of interest rates and will rise with their volatility (equation 2.24). In contrast to
the stochastic discount factor, the volatility of interest rates implied by standard preferences is
excessive (which would suggest that standard preferences even can overstate welfare gains).15
This is known as the 'low volatility of the risk-free rate puzzle' (Bansal and Yaron, 2001),
Strictly speaking, since the derivation of the expression for the welfare gains implied by interest rates
(2.25) was based on standard preferences, the similarity of both estimates only implies that for the purpose of
measuring welfare gains, standard preferences reflect the information contained in asset prices quite well. However, this suggests that standard preferences imply welfare gains similar to the ones implied by the preferences
14

coiltained in asset prices.
15Van Wincoop (1999) makes a related point. He shows that although habit formation implies a larger equity
premium, the welfare gains under habit formation and standard preferences are identical if parameterized ill a

certain way.
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which is not directly related to the equity premium puzzle (see Kocherlakota,
1998 ).16

2.5 Summary
Governmental moral hazard and contract enforcement problems are a potential explanation
for the widely documented unexploited gains from international risk sharing. In this chapter
we have shown that international risk sharing that is required to be self-enforceable and not
to create additional distortions through reduced incentives can be interpreted as consumption
smoothing. We have estimated the welfare gains from additional consumption smoothing by
employing a new method of measuring welfare gains that computes actual welfare gains. This
method has the advantage that it does not require assumptions on the underlying consumption
process. We find that the welfare gains from consumption smoothing are large, especially if
compared to estimates from the literature that are based on a specific consumption process.
Thus, while moral hazard and the non-enforceability of contracts may explain the lack of full
risk sharing, they are no impediments to reaping more benellts from risk sharing. We have
furthermore found that the marginal welfare costs of consumption fluctuations are reduced
quite drastically through consumption smoothing. This suggests that the welfare gains beyond

consumption smoothing are limited, especially since additional risk sharing will come at costs
such as through distorted incentives. The international risk sharing puzzle is therefore
basically
an international consumption smoothing puzzle. Further research
to
understand
should try
why there are so large unexploited gains from cross-border consumption smoothing, despite a
large extent of financial integration among the major industrial countries.

16Alvarez and Jermann (2000) also use asset prices to estimate welfare gains. Their more indirect approach
difIers from ours in that they estimate a process for the risk premium using asset data. They find welfare gains
of 0.3% for business cycle risk. This number is in line with CRRA-estimates for business cycle risk
(for example
Tesar, 1995) and confirms that asset prices do not imply higher welfare gains.

Chapter 3
International Diversification and
Governmental Moral Hazard
3.1

Introduction

Besides the general lack of international risk sharing, the home bias in portfolio investment
is especially noteworthy. This is because the costs of holding an internationally diversified

portfolio should not be significantly higher than for a portfolio that is only domestically diversified; for example, households can nowadays invest in assets that track international market
indices. Moreover, the welfare gains from international portfolio diversification appear to be
large. 1 In this chapter we consider an explanation of the home bias based on governmental
moral hazard. The motivation is the following. International portfolio diversification leads to
an allocation in which the proceeds of domestic firms partly go to foreign agents. From the
viewpoint of a country, the benefits from its production do then not fully accrue to the country,
while the costs of production have to be borne by the domestic agents. As under international
risk sharing, this may cause the government to adjust its economic policies in order to reduce
the amount of resources used for production. The arising distortions may outweigh the gains
from diversification, and may make a lack of diversification desirable.
The aim of this chapter is to study distortions in economic policies due to cross-border
equity ownership, and their implications for the optimal degree of international diversification.
We first show that possible distortions through cross-border ownership do not affect the degree
of portfolio diversification chosen by households. This is because households take aggregate
distortions as given; the only affect of distortions on diversification is a reduction in the price at
which households trade equity. Therefore, households always choose to diversify fully in order
to minimize their consumption risk. We demonstrate that the resulting cross-border ownership
of equity can cause severe distortions. For example, in a symmetric two-country world full
diversification requires that half of each countries' equity is being held by foreigners. We show
that if governments do not cooperate, each country imposes a 50% tax on domestic (physical)
i See,

for example, Grauwer and Hakansson (1987).
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investment. The intuition for that is that when half of the domestic equity is held by foreigners,

only half of the benefits from production remain in the country. In order for investment to
be efficient for a country, the benefits from investment (in terms of higher production) at the
margin have then to be twice the costs. The 50%-investment tax reduces after-tax returns by
50% and therefore imposes the country's optimality condition on the households. We also show
that potentially any policy that influences production will be distorted through international
diversification; specifically, the provision of public inputs (e.g., infrastructure spending), labor
protection and capital income taxation are likely to be affected.
We develop a simple model that analyzes the optimal degree of international diversification
(which balances the welfare gains from a reduction in consumption variability with the welfare
losses due to distorted incentives). We find that for plausible parameters the optimal degree
of diversification is between 5% and 30%, which compares quite well to actual international

diversification (which is 5% to 20% among major industrial countries, see Tesar and Werner,
1995). We conclude from that that although governmental moral hazard cannot explain a
home bias arising from individual behavior alone, it can rationalize a substantial home bias as
efficient.
The rest of the chapter is organized as follows. The next section puts the analysis into
perspective with the literature. Section 3.2 presents a model of portfolio diversification in which
the government can reduce households' production incentives through an investment tax. In
Section 3.3 we study incentives problems due to international diversification in general. We
explore alternatives to portfolio diversification, such as FDI and centralized international risk
sharing. We derive then the optimal degree of portfolio diversification and outline limitations
to distorting government policies, such as through tax competition, trigger strategies and
concerns about reputation. The final section summarizes.

3.2

Related Literature

In the introduction to this thesis we have reviewed several explanations for the home bias
raised in the literature, with the result that the home bias puzzle is basically still unresolved.
Governmental moral hazard has been repeatedly put forward as a reason for the lack of international risk sharing (e.g., Shiller, 1993, Obstfeld, 1996, Obst feld and Peri, 1998, Drele, 1999
, and Van Wincoop, 1999), however, we are not aware of a formal treatment of this argument,
in particular an analysis of the welfare trade-off between risk sharing and incentives.
The literature on sovereign risk has extensively studied incentive problems arising from foreign owned debt and equity, in particular default on debt, expropriation of firms and excessive
risk-taking.2 The focus in this literature is on explaining capital flows between industrial and
developing countries and not so much on risk sharing. Moreover, most of the contributions
differ from our analysis in that the incentive problems result in a reduction in the amount of
cross-border asset holdings, which limits adverse welfare effects. There are basically two al2For an overview of the literature see Obstfeld and Rogoff (1996), chapter 6, and Obstfeld (1998).
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ternative mechanisms that achieve this reduction. First, if the agent who causes the incentive
problems (due to entering an international asset position) is also afTected by the increase in
the incentive problems, the agent will take this into account and choose a lower than otherwise
optimal asset position (compared to a situation without incentive problems). The classical
example for this mechanism (although not specific to the international context) is that of an
owner-manager of a firm selling claims to her firms to an investor.3 The other mechanism

leading to a reduction in cross-border asset holdings arises because incentive problems can
drive a wedge in the valuation of the asset between foreign and domestic agents. For example,
if there is the threat of expropriation of foreign investment, an investment in domestic equity
becomes less attractive for foreigners and will lead to a reduction in foreign capital. 1

Both mechanisms typically lead to constrained pareto-efficient allocations, implying that
cross-border ownership of assets does not decrease welfare. In our analysis of portfolio diversification, both of the above described mechanisms break down and incentive problems do not
reduce cross-border asset positions. The reason for the latter is that trade in equity is carried out by individuals, while the incentive problems are faced by the government. Therefore,

individuals do not take into account the increase in the incentive problems when taking international asset positions (breakdown of the first mechanism). Moreover, since opportunistic
behavior by the government in our model affects domestic and foreigners investors equally (it
simply causes a reduction in the production of the domestic firms), the relative valuation of
the asset by domestic households and foreigners remains unchanged (breakdown of the second
mechanism).

The public finance literature has studied the effect of cross-border ownership on optimal
taxation. The general insight is that an increase in the cross-ownership of firms and/or capital
can raise the optimal tax rate on capital and/or profit income (Mintz and Tulkens, 1996,
Huizinga and Nielsen, 1997, and Dickescheid, 2001). The analysis in this chapter differs from

this literature in that

we consider government policies in general (and thus do not restrict us
we study the optimal degree of foreign ownership (while foreign ownership

to taxes) and that
in the public finance literature is typically treated as exogenous). In the next chapter we
will explicitly study the effect of foreign ownership on capital taxes in a framework with tax
competition.5

We are aware of two papers that are closely related to our analysis. Kremer and Mehta
(2000) analyze international trade in government debt when the government is more likely to

default on foreign agents than on domestic agents. The basic mechanism in their model is
very similar to the one presented here in that when domestic households sell assets (bonds) to
foreigners, they lower the value of the asset (because they increase the likelihood of default).
However, the incentive problems in their model lead to an equilibrium in which all debt is held
3 This is the mechanism which makes a stock market equilibrium under managerial moral hazard constrained
pareto-efficient, see Kocherlakota (1998 ) and Magill and Quinzii (1999 and 2001)
4See the expropriation literature, e.g., Thomas and Worrall (1994)
5The literature has also identified a motive for taxing foreign income because of country-risks making
investment across countries imperfect substitutes (Gordon and Varian, 1989).
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by domestic households (in case agents are homogeneous). Welfare losses can arise because debt
becomes more costly for the government. Calvo (2000) shows that state-contingent markets can

credibility to undertake an economic reform.
This is because when households insure themselves against the failure of the reform by using the
markets, the incentives for the government to carry out the reform are reduced. Our analysis
differs from Calvo's in that we consider equity markets as the origin of incentive problems.
cause welfare losses if the government lacks the

3.3

The Model

There are two countries (A and B) each populated by a continuum of households with measure
one. In each of the countries there is one firm (denoted by firm 1 and firm 2 for country A
and B, respectively), the production of the firms is subject to country-specific shocks. Direct

investment in the firms is restricted to domestic households (in the next section we examine
alternatively foreign direct investment). Shares of the two firms are traded internationally
and in zero net supply. Each countries' government maximizes the welfare of the domestic
households by raising a tax on direct investment.
Households of both countries are endowed with 9-units of the single good. At the beginning
of the period they can trade shares of firm 1 and 2. The shares are denominated in units of per
capita production. Then, the governments in A and B announce the tax rates on investment
(tA and tB), subsequently households invest (k,) in the domestic firm given the tax rates. The
tax has to be paid at the end of the period as a percentage of output.6 The budget equation
of household i in country A at the beginning of the period is then

9 - kiA - q:ipl + il)2 + bil

(3.1)

where qi'i is the amount of shares of firm 1 sold and qi the amount of shares of firm
with prices Pl and P2, respectively, and b;1 refers to storage of the endowment.

After all decisions have been made, production in firms 1 and

2 takes place

2

bought,

according to

the technologies f (kA)(1 + EA) and f (kB)(1 + EB), respectively. The production functions are
expressed in per capita terms, where kA and kB refer to the per capita investment in the two
countries (kA = fiffio,11 ki and kB = fiep,11 kf). The shocks EA and EB are normal distributed
with zero mean and variance a2 and are assumed to be uncorrelated. Each household receives
at the end of the period one unit of the per capita profit of the domestic firm f(k)(1 + E) kf'(k)(1 + E). The household's remuneration for investment according to (ex-post) marginal

productivity is k,f'(k)(1 + E) for an investment of ki in the domestic firm. Total profit and
capital income from the domestic firm is then f (k)(1 + E) + (ki k)f'(k)(1 + E) on which the
tax t has to be paid (note that the tax is solely borne by domestic investors).7 Tax revenues
-

6The crucial assumption about the timing is that the government can set or change the tax rate after
diversification has taken place. If this were not the case, in can be shown that the government will always set
the tax to zero leading to the first best allocation.
7Equation (3.3) below makes clear why the tax is basically a tax on investment.
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are returned to the households by means of lump sum payments T. Consumption of household
i in country A is then

cA = (1 -tA)[f(kA)(1+EA)+Ce-kA).f'(kA)(1+EA)]
- f(kA)(1 + EA) + q ,if(kB)(1 + EB) + TA + bit

(3.2)

f

Combining (3.1) and (3.2), substituting TA through
i€[0,11 tA[f(kA)(1+EA)+(kiA-kA)f'(kA)(1+
AA)1 = tAf(kA)(1 + EA) (the budget constraint of the government) and collecting terms gives
the reduced budget equation

cA = 9+ f(kA)(1 + EA) + (41 - kA)(1 -tA).f'(kA)(1 + EA)
-kiA + qt,% [pi - f(kA)(1 + EA)] + *,i[f (kB)(1 + EB) -

P21

(3.3)

Next, we solve for the equilibrium in which households maximize their expected utility given
the budget constraint (3.3). Owing to rational expectations all decision variables are correctly
anticipated in equilibrium. The governments in both countries set their tax rates independently

in order to maximize the welfare of the domestic households. In doing so, governments take
the allocation in the foreign country as given. According to the assumed timing, diversification
has already taken place when the government sets the tax rate, however, the government can
influence the level of direct investment through the tax rate.

Households
Households maximize expected utility E[u (4)1 C where u(ci) has the usual properties, i.e.,
u'(4) > 0 and u"(c,) < 0) subject to the combined budget equation (3.3). Since households

take all but their own choice variables (ki, qi,i and q2,i) as given, the sequencing of decisions
does not matter for their optimization. The first order condition for optimal investment kiA for
household i of country A (analogous for country B) is therefore

E[u'Ce)I(1 - tA).f'(kA)(1 + EA) - 111 where f(k) is assumed to satisfy the Inada-conditions. Optimal
firm qf, have to satisfy

0

sales

E[u'(c (qil))[pi - f(kA)(1 + €A)]] =

(3.4)

of shares of the domestic

0

(3.5)

0

(3.6)

and optimal holdings of foreign shares di have to satisfy

E[u'(ct(qfs))[f(kB)(1 + EB) - p2]1 -

Government
After households have traded shares, the government of country A sets the tax in order to
maximize the welfare of its households (f
E[u(ct')]), subject to the budget constraint
i€P, 11
TA = tAf(kA)(1 + EA) and the first order condition for direct investment (3.4) (equal analysis
for country B). A motive for taxation arises because when domestic households are on average
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short in the shares of their firm (i.e., q# >

0, where q# =

f

ie[O,1 1

4,i), a part of the domestic out-

put is effectively owned by foreigners and hence the benefits from investment do not fully remain
in the country. This gives rise to negative externalities from investment across domestic households, which the tax aims to internalize. Without foreign ownership, additional investment of
a household would not affect the other domestic households since investment is remunerated
according to marginal productivity. If, however, domestic households are short in the domestic

firm, they will lose if production of the firm rises. Foreign households gain correspondingly.
More formally, consider the effect of a small increase in average investment dkA on the budget
equation of household i (equation 3.3) in absence of a tax. Domestic income from profits and

direct investment, f(kA)(1 +EA)+ (kiA -kA)f'(kA)(1 +EA), is not affected.8 However, if qf, > 0,
payments to foreign households increase by

*,i. df(kA)(1 + EA) = 4,i· f'(kA)(1 + EA)dkA. To

derive the optimal tax which internalizes this effect, we integrate the budget equation (3.3)
over all households to obtain the budget equation of the country

cA = 79+ f(kA)(1 + EA)-kA + qt[Pi-f(kA)(1 + EA)]

(3.7)

+qt [f(kB)(1 + EB) -P2]
where all variables are expressed in per-capita terms. Given the symmetry of households within
the country, the first order condition for welfare maximizing investment is

E[u'(cA)[(1 - qft)f'(kA)(1 + EA) - 1]] =

0

(3.8)

Equation (3.8) makes clear that the country as a whole takes into account that a part of
additional production goes abroad. Hence, a higher marginal productivity f'(kA) is required
if qi'' > 0. If the tax rate is set to
tA = e

(3.9)

the first order condition (3.4) becomes identical to (3.8) and the externalities (within the
country) are internalized. The government will therefore set the tax rate according to (3.9).
Note that the tax rate is zero in absence of cross-border equity holdings and that income will
be taxed away (tA = 1) if the domestic firm has been completely sold to foreign households
(for # = 1, domestic output drops from the budget equation 3.7 and consequently the country
has no incentive to invest). Identical analysis for country B yields: tB = q .

Equilibrium Degree of Diversification
The first order condition for domestic shares holdings (3.5) can be transformed to

E[u'(e)]01 f(kA))02f(kA)E[u"(ct)][(1 - qi,i)f(kA) + (1 - t.4)(ki" - kA)f'(kA)1= 0
-

8Since DIf(kA)(1 + EA) + (kA

-

kA)f'(P)(1

+ EA)]/akA

(3.10)

= f'(kA)(1 + EA) + (kA - kA)f"(kA)(1 + EA) -

f'(kA)(1 + EA) = 0 for ki = kA (symmetry of households within the country).
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where Stein's lemmag has been used. With ki4 = kA, q;4 = qA and c2 = C't, (3.10) simplifies to

E[u'(cA)]Cpi

-

f(kA)) - 02f(kA)2E[u"(cA)](1 - qt) = 0

(3.11)

Dividing by E[u'(c )] and solving for Pl obtains
A)1
Pl - f(kA)_ 02 -Efu„(C
(1 - qf)f(kA)2

E[u'(cA)]

(3.12)

where -E[u"(cA)]/E[u'(cA)] > 0 measures absolute risk aversion. From the first order condition
for households in country B for holdings of shares in firm 1, one can derive a second expression

for Pi

pi = f(kA) - O.2 -E[u"(CB)]qff(kA)2
E[u'(CB )1

where qf

=

(3.13)

.f<to,11 qf, is the per capita amount of shares of firm 1 bought by households

from country B. We continue by solving directly for the symmetric equilibrium, i.e., we
set E Itt"(CA)]/E[u'(cA)] = E[u"(cB)}/E[u'(cB)1. Comparing (3.12) and (3.13) reveals that
households of country A will value shares of firm 1 less than households of country B as
long as they hold a higher share of output of firm 1 than households from B (and vice versa).
Consequently, an equilibrium requires 1 - q# = qf and from the market clearing condition

*' = qf it follows that
qi = 1/2

(3.14)

Analogous, using the first order conditions for share holdings of firm 2, one obtains 92 - 1/2.
Households do therefore achieve full diversification: both of the firms are owned equally by

households of A and B (and all households hold equal claims to world production). Using (3.9)
and the equivalent equation for country B it follows that the equilibrium tax in both countries
is tA = tB = 1/2 (50%).

3.4 Discussion and Extensions
What makes it rational for the government to impose a tax of 50% on the domestic households?
The reason is the following. When half of the domestic firm is sold to foreigners (q = 1/2), the
benefits from additional production have to be more than twice as high as the costs in order to
increase the welfare of the country (this is what first order condition 3.8 states). However, a
household is remunerated for investment according to marginal productivity. In order to avoid
a socially excessive level

of investment, the government taxes the household at a rate equal to
the share of the output that goes abroad (50%). This makes the after tax remuneration of the
household equal to the increase in production that remains in the country. A higher extent of
diversification (q) therefore results in a higher tax rate. It is straightforward to show in our
gStein's lemma states

ED'J = 0 andf(·) isa

tliat if two random variables X and Y are jointly normal distributed and
continuous function then E[f (x)Yl = Elf'(X)}Cot,(X, Y). Tlius, E[u'(ct)EA} =

E[11"(ct)]Cot,(ct,EA) = a2E[11"(ct)][(1 - qi,i) f(kA) + (1 - tA)(ki' - kA)f'(kA)].
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model that taxation in a n-country world is t=l- 1/n, which implies that for a large number
of countries (n -+ 00) the proceeds from investment are fully taxed away.
Taxation of investment is just one possibility of how international diversification can affect
economic policies through changed incentives. Governments have, in practice, numerous ways
to influence production. First, there are governmental policies that directly affect production
such as infrastructure and R.&D spending (or more general: the provision of public input
goods). Second, governments have several means of influencing households' decisions that

are relevant for production. Besides an investment tax, governments can, for example, tax
labor, which tends to lower production due to a reduced labor input (but benefits domestic
households through a lower disutility from labor)10 Under autarchy (and in the absence of any
other distortions) the government will choose its policies such that marginal benefits (in terms

of higher production) of any policy will equal its social costs (which arise, for example, from
higher taxes necessary to finance the policy). Denoting g the level of a policy that affects
production (e.g., infrastructure spending), the government's first order condition is given by
(analogous to equation 3.4 for t = 0)

E[u'(c)If'(g,p)(1 + E) - C'(g)]1 -

0

(3.15)

where c(g) are the social costs of policy g, and p denotes other factors outside the control of
the government. If, due to international diversification, a share q of domestic production is
being held by foreigners, the first order condition changes to

E[u'(c)[(1 - q)f'(9)(1 + E) - C'(g)]1 -

0

(3.16)

which resembles equation (3.8). Since the marginal benefits of the policy in terms of domestic
welfare are diminished when q > 0, the government will reduce the policy level g. Hence, due
to international diversification a country will use less resources for production (compared to
autarchy), which causes distortions in the economy.
A remarkable result of the model is that households do not reduce their amount of risk
sharing due to the taxation, hence there is no mechanism limiting the incentive problems. In
particular, the opening of a stock market can be welfare reducing in this model. This is in
contrast to other models of imperfections in international risk sharing (such as, for example, in
Obstfeld and Rogoff, 1996, chapter 6). The result arises because of two features of the model.
First, we assumed the households to be atomistic. Were the domestic economy populated by
a single household only, the household would take into account that the more it sells of the
domestic firm, the lower will be the price it receives per share. This is the case since both the
domestic household and its foreign counterparts realize that the incentive problems increase
with the amount of the firm sold. 11 Households would then not diversify fully. It is known
10Atkeson (1991) provides a similar example. He argues that incentive problems can cause overemployment
and overprotection of labor, which reduces profits but leads to lower unemployment and higher welfare of

domestic workers.
11
First order condition (3.5) has then to be augmented by a term which takes into account the negative
influence of sales of domestic shares on the value of the shares.
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that such a setting leads to constrained pareto-eflicient allocations (see, e.g., Kocherlakota,
1998, and Magill and Quinzii, 1999 ), hence welfare cannot fall due to the introduction of the
stock market.12 However, in our model an individual household does not take into account
that it increases the incentive problems when selling shares of the domestic firm, which may
lead to excessive diversification (i.e., the welfare losses due to distortions outweigh the gains
from diversification arising from reduced consumption variability)
Second, incentive problems manifest themselves through taxation

of domestic households.
If the tax were on foreign income from the domestic firm instead, this would drive a wedge
between the valuations of the shares by foreign and domestic households, which ultimately
reduces the amount of risk sharing. To see this, assume that the government can levy a tax
tF on every share of the domestic firm purchased by foreigners. The foreign price-demand
equation for domestic shares is then analogous to equation (3.13)

pl = f (kA)- 0.2 E[u"(cB)1 qBf(kA)2 -

E[u'(c·B)1

t

(3.17)

Combining this with the price equation for the domestic household (3.12), one obtains for the
symmetric equilibrium
ql

4
= 1
2 - 202 -ftit)'f (kA)2

(3.18)

Thus, the tax decreases the amount of the domestic firm sold to foreigners. Again, there cannot
be negative welfare effects due to the opening of a stock market.13

3.4.1

Foreign Direct Investment and Centralized Risk Sharing

We now turn to the question whether alternative means of international risk sharing lead to
similar results. To this end it is assumed that instead of buying shares of the domestic firm,
foreigners can now directly invest in the domestic firm. It is furthermore assumed that foreigners and domestic households are treated equally with respect to investment and
taxation (i.e.,
foreigners also receive lump sum payments from the domestic government).14 The combined
budget equation (analogous to equation 3.3) is15

e = Ft f(kl + k )(1 + EA) + (ki!,-A:1 . kf)(1 -t/1).f'(kil + kf)(l +EA) - kit
I

f(k t k28)(1 -,1- EB) . Ct.A

2

-1-(02.i

-

k.61 t kB

'2 2 )(1 - t•B)f'(k + A:28)(1 + EB) - kA
(3.19)

12 This can be easily seen by

noting that the household carl replicate the situation before the introduction of
the international equity market by not trading any equity.
13The reason is, as above, that both domestic and foreign households can replicate their situation before the
introduction of the stock market.
14The reason for this assumption is that we want to avoid a direct motive for the government to use the tax
to redistribute between foreign and domestic households. This would have a similar effect as the tax on foreign
holdings of domestic equity discussed above (equations 3.17 and 3.18).
15The derivation is contained in the appendix.
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where kit is the average (per capita) investment of country A in firm 1, k the average invest-

ment in firm 2 and so on. The first order condition for investment k , for a household from
country A in firm 1 is

E[u'(ct)[(1

-

tA)f'(k + kf)(1 + EA)

-

1]] =

0

(3.20)

which is basically the same as the one for portfolio investment (equation 3.4). Following the
derivation of the optimal taxation from above, we first integrate (3.19) over individuals and
furthermore set ki = kf and k = A:28 (because households of both countries are treated fully
symmetrically regarding their investment in firm 1 and firm 2, they will always choose identical
levels of investment for each firm) to obtain the budget equation of the country
c

- +

f(2 kf')(1+ EA)
2

f(2 kA)

- ki +

2- (1 + EB)-k61

(3.21)

The corresponding first order condition for optimal investment kil is

E[u'(cA) If'(2'e)(1 + EA) - 11] =
Observing again that in equilibrium k# =
By similar reasoning one also obtains for

kf,

0

(3.22)

equation (3.20) is identical to (3.22) for tA = 0.

country B: f - 0. Hence, in the absence of any

impediments to risk sharing we obtain the first best solution, i.e., households diversify fully
and there is no distortion in investment

What makes foreign direct investment different from trade in equities? Under equity trade,
the foreigners buy claims to the production but the costs of production fully accrue to the
domestic households and hence there is an incentive problem. However, if foreign households
can directly invest in the domestic frm, home and domestic households share the costs of
investment and there is no incentive problem. Following this argument, direct investment
should be preferred to portfolio investment. However, the difference breaks down for other
activities that affect production but whose costs are not shared with the foreign investors
(such as public infrastructure spending). This can be seen by observing that equation (3.16)
also holds for foreign direct investment.
The framework of the model can be furthermore used to analyze risk sharing on a centralized
level, e.g., through agreements between governments (as opposed to decentralized risk sharing
via households). This can be done by assuming that the government can buy and sell shares
in the firms but households can not. Equivalent to the above discussed example of a single
household selling claims to the domestic firm, both governments will take into account that the
more shares they exchange, the larger will be the incentive problems. Hence they will limit the
degree of risk sharing if the welfare costs of distortions outweigh the gains from risk sharing.
Welfare losses through risk sharing cannot occur since a government could always choose not
to sell any shares in the domestic firm. 16
16This will generally not be true if governments face additional frictions due to political economy constraints
(as in Persson and Tabellini, 1996).
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Optimal Degree of Diversification

3.4.2

What extent of risk sharing would benevolent governments chose given that risk sharing entails
costs in terms of distorted incentives? In general, risk sharing trades off the welfare gains from
a reduction in consumption variability with welfare losses due to distorted economic decisions.
If the distortions are large relative to the gains from risk sharing, full diversification may be
undesirable. To analyze the optimal degree of diversification, consider a world made up of a
large number of countries and a country's production function given by

f (g, p) = [xg° + (1 - x)pa]E

(3.23)

In (3.23) g is an aggregate index of all economic variables that affect production (with Of/89 >
0) and are directly or indirectly under the control of the government. Examples for such
variables are economic policies such as infrastructure spending but also private investment
and labor supply decisions (which can be influenced by the government, for example, through
taxes). On the other hand, p is an index of all private variables that cannot easily be influenced
by the government (for example entrepreneurial effort) with Of/ap > 0. x measures then the

government's relative influence on production. 17,18 E is a country-specific shock and is lognormal
distributed with 0 - log[g] - N(0, ai) (no assumptions are made about the joint distribution
of the country-shocks). Both private and government decisions cause proportional social costs
·r. For the case of government policies, costs can be interpreted as the taxes necessary to finance

the policy (for example infrastructure investment). In the case of decisions made by private
agents (but possibly influenced by the government), T can relate to the costs of productive
resources (in case of physical investment) or disutility from labor (human investment).
World (per capita) output is given by

fw = [Xgi + (1 - x)pi]Ew

(3.24)

log[Ew] - N(0, ai.) and cou[0,0w] = a.,0.. Diversification takes place by exchanging a share of domestic output against world output. Domestic consumption is then given
with 0w

=

by

c = (1 - q)f(g,p) + qfw(gw,pw)
where q i s the degree of diversification with

sharing.

q=0

(3.25)

referring to autarchy and q=l t o full risk

19

17In practice, most economic decisions are at least to a certain extent under influence of the government.
For example, entrepreneurial effort is determined by a strive for profits, which the government can influence
through corporate taxation. 1-X should therefore be interpreted as the extent to which economic decisions

are independent of government policies or, alternatively, as the importance of frictions that limit government
policies (such as through imperfect information, legislative and political economy
constraints).
18The reason why we use the non-standard production function (3.23) is that it provides a simply way to
separate the degree of substitution between g and p (determined by a) from the relative importance of the
government for production (X).
19

q refers here to diversification of consumption risk. The optimal degree of equity diversification may differ
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Economic decisions (p) that are solely under influence of households are chosen regardless
of the level of diversification, i.e., to maximize private utility (analogous to equation 3.4 in
absence of a tax). On the other hand, the government takes into account that for q>0 the
gains from production partly go abroad and chooses g analogous to equation (3.16). In the
case of g representing a decision made by households, the government sets it policies such
that any negative externality (as discussed for physical investment in the previous section) is

internalized. These policies are therefore set analogous to equation 3.8) (which is a special
case of 3.16). We furthermore assume that p and g are chosen before the shocks E and Ew are
realized. Household's utility from consumption c is given by u(c) = cl-7/(1 - 7). Optimal
diversification q' solves then20
q* = arg niaxg EU(q, g, p)

=

E[ci-7/(1 - 7)1 - 1-0 + g)

(3.26)

S.t. (i) C = (1 - q)f(g,p) + qfw(g,p)

c)fp -,-1 - 0
(ii) E[u'(c)fp

(iii) E[u'(c)(1 - q) fg- T] -0
where (i) is the household's budget equation (3.25) after setting g = gw and p =

Pw

(symmetry)

and (ii) and (iii) are the FOCs for p and g, respectively.
Appendix 3B solves consumer welfare EU(q, g, p) in (3.26) as a function of q. We then
numerically compute values for q*, which depend on the substitution parameter a, the rate
of relative risk aversion 7 and the variance and covariance of world and domestic production
a , 0<2 , 0=E,Ew (the Cost parameter T does not influence optimal diversification q*). We choose
the variance parameters such that our model implies realistic welfare gains from international
risk sharing (arising from a reduction in consumption variability). Van Wincoop (1999) finds
welfare gains from international risk sharing in the range of 0.5 to 1.5% increase in permanent
consumption over a 35-year horizon. We calibrate the variances to yield a welfare gain of 1%
(see Appendix 3B). Figure 3.1(a) shows q- as a function of the government's relative importance
for production (X) for a substitution parameter of a = 0.5 and a rate of relative risk aversion of
7 = 3. For values of X smaller than 0.15 the optimal degree of diversification is 1, i.e., full risk
sharing is efficient. For larger values of X, q- falls substantially below 1. This reflects higher
distortions from risk sharing through a larger influence ofthe government on production, which
make full risk sharing undesirable. At X = 0.6, q- is as low as 6% (the counter-intuitive increase
in q' beyond X = 0.6 is due to an indirect effect of X on the degree of substitution between g
from the optimal q if consumption has several risky components (such as labor risk). On the one hand, equity
diversifcation creates then lower incentive problems (since it does not cause foreign claims on total income), on
the other hand, the gains from equity diversification will be smaller (both factors potentially offset each other).
Moreover, there may be cross-hedging motives that result in a home bias even in the absence of governmental
moral hazard.
20 q* refers
to optimal diversification if countries can coordinate and may be different from the equilibrium
that arises when countries determine their degree of diversification independently. For example, it may be
rational for countries to choose a level of diversification (on the country-level) that exceeds q- if they liave an
incentive to compete for capital.
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and p). Since most economic decisions can be effectively influenced by the government, a X of
0.15 probably understates the government's influence on production. Figure 3.1(a), therefore,
suggests that for the chosen parameters it is optimal for countries to have a home bias (which
may even be substantial).
1
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Figure 3.1 (a)-(d): Sensitivity of the optimal degree of diversification X

Figure 3.1(b)-(d) studies then the sensitivity of q* with respect to the parameters a, 7 and
the calibrated welfare gains from risk sharing. Figure 3.1(b) depicts q'(X) for a = 0.25,0.5,0.75
and shows that the region in which full risk sharing is efficient increases with the substitution
parameter a. The intuition for that is that a higher degree of substitution between g and
p lowers the welfare costs of distortions in g since it can be more easily compensated by an
increase in p. While it is difficult to think of a reasonable estimate of the substitutability
between private and governmental decisions, the degree of substitution is probably quite low.
For example, a reduction in public infrastructure investment is unlikely to be matched by an
increase in private infrastructure spending. For private decisions influenced by the government,
substitution is probably close to zero. Consider, for example, the case of private investment
as in the previous model. An increase in the investment tax leads to a reduction in private
investment (which is in our notation a reduction in g). This drives up marginal productivity
but it is hard to think of how this distortion can be reduced by private households (tax evasion
may be an example).
Figure 3.1(c) studies the sensitivity of q with respect tO 7. A rate of risk aversion of 3 (as
used above) is a standard estimate used in macroeconomics, however, it has been suggested that
asset price moments require a higher risk aversion. Figure 3.1(c) shows q'(X) for three different

levels of 7 (7 - 3,5,10), with the variances calibrated such that they give a welfare gain of 1%
for 7 - 3. As it can be seen, optimal diversification rises with the degree of risk aversion. The
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reason for that is that an increase in 7 increases the welfare costs of consumption variability
and thus the gains from diversification. Finally, Figure 3.1(d) depicts q*(X) for different values
of the welfare gains from risk sharing. We calibrate production variances to imply welfare gains
from risk sharing of 1%, 2.5% and 5%. As expected, higher gains from risk sharing raise the
optimal degree of diversification.
From the figures it can be seen that a X smaller than 0.1 implies that in most cases
full diversification is efficient. Since full diversification is also the outcome when atomistic
households chose the degree of diversification (e.g., through trade in equity as in the previous
model), the decentralized equilibrium is then efficient. For values of X larger than 0.2, optimal
diversification can be significantly lower than 1 (except for the case of high substitution between

p and g). For a X of 0.3 (which

likely to be a conservative estimate for the governments
influence on production) and larger, the implied optimal degree of diversification is between
5% and 35%. Thus, distortions in production incentives can rationalize the current low levels
of international diversification as being efficient.
is

3.4.3 Constraints to Opportunistic Government Policies
In our analysis, government's opportunism (vis-A-vis foreigners) is limited because it causes
distortions (e.g., an inefficient level of domestic production) that have to be partly borne
by domestic households. If this were not the case, the government would choose to fully
expropriate foreigners. Consider, for example, the existence of a second firm that is completely
domestically owned. It would then be optimal for the country to divert all investment to
the second firm and thereby driving production of the first firm (and thus also payments to
foreigners) to zero.
In a dynamic setting, government's policies may, furthermore, have consequences for the
future value of domestic equity (and thus for foreign investment in the country). In particu-

lar, in an infinite horizon game trigger strategies may be an effective mechanism in restricting
government's motives to increase domestic welfare at the cost of foreign investors (see, for
example, Eaton and Gersovitz, 1981). The principal-agent literature has furthermore shown
that contracts can be designed in an infinite horizon game that approximate pareto-efficient allocations, i.e., full risk sharing can be achieved, basically without creating distortions (Radner,
1981).21

A further constraint to government's policies arises through the international mobility of
capital. In our model, diversification has already taken place when the government sets the
tax rate and thus capital is effectively immobile. When capital is mobile, tax competition
can arise, i.e., countries may have an incentive to lower their capital taxes in order to attract
21 It is

debatable whether contract design is applicable for the case of international diversification. This is

because the initial set of contracts is given by equity and individuals that enter contractual relations (through
diversification) have no incentive to design more efIcient contracts since their influeIice on aggregate efficiency is

minuscule. An additional complication arises because the government (which is subject to incentive constraints)
is not naturally a partner iIi this contracts.
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capital (Razin and Sadka, 1991). This counteracts the tax incentives arising from international
diversification. Moreover, since tax competition can lead to inefliciently low taxes on capital,
an increase in diversification may actually reduce overall distortions.
The effectiveness of the above constraints to incentives problems (i.e., tax competition and
consequences for the future value of domestic equity) is reduced if households can trade equity
claims for all coming periods. To see this, consider a multi-period (possibly infinite horizon)
extension of our model in which households can trade in every period claims to equity in the
coming period but also claims to equity for all coming periods (such as for example by trading
in a stock market index). Households have then the choice between diversifying in each period
or once and for all in the first period. In the presence of permanent shocks, period-wise trade
in equity does not offer maximum risk sharing. Consequently, households will diversify in the
first period for all coming periods. When the government sets the tax rate, capital is then
effectively internationally immobile. This is because after diversification has taken place there
is no motive to buy or sell foreign equity. The government's maximization problem reduces
then to the static one of the one-period model.
A final limitation to distorting government policies may come from reputation considerations. A government that carries out policies that raise domestic welfare at the cost of
foreign investors may suffer a reputation loss that can have spill-over effects to other international relations. However, this may be of limited importance for the following reasons.
First, government's policies are diverse and not all of them are observable. Moreover, it is not
straightforward to outsiders to infer the motives of a policy. An increase in the tax on capital,
for example, may be guided by considerations to reduce payments to foreigners but may also
stem from purely domestic reasons. Furthermore, since international diversification increases
gradually, distortions would do so as well and may therefore be difficult to detect.22

3.5 Summary
This chapter has studied incentive problems arising from cross-border equity holdings and
their implications for the home bias in portfolio investment. We have shown that cross-border
equity holdings can cause distortions in all policies that affect production. These distortions
are potentially severe, as the example of an investment tax has shown. We have studied the
optimal degree of diversification and have found that incentive problems can indeed rationalize
a substantial home bias. Since in the absence of government intervention the extent of equity
diversification achieved by households is not affected by incentive problems, a decentralized
equilibrium may be inefficient. Household may diversify excessively, i.e., the welfare losses from

distorted policies may outweigh the gains from risk sharing.

22In Wagner (2000), we provide a detailed discussion of these issues and discusses supranational measures

that help to reduce incentive problems.
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Appendix to Chapter 3
3A

Consumption under FDI (Derivation of Equation 3.19)

Under foreign direct investment, the budget equation of household i of country A is at the
beginning of the period (analogous to equation 3.1)
7

=/41+kA+bt

(3A.1)

where kit is the investment of the household in firm 1 and &2 i the investment in firm 2. The
household's profit income from firm A is

f(kt + kf)(1 + EA) - f'(k

+ kf)(k + kf)(1 + EA)

2

(3A.2)

and the remuneration for investment is f'(k2 + kf)kfi(1 + EA), where ki is the average investment of country A in firm 1 and kf is the average investment of country B in firm 1. After-tax

income is then

(1 - tA)[

f(kt + kf) - f'(kt + kf)(kt + kf)
.

2

+ f(kt + kf)kfi}(1 + EA)

(3A.3)

Equivalently, for investment in firm 2 the household receives an after-tax income of

(1 - tB)If(/4 + k.28) - f'(,1 A + k28)(k# + 48) + f,(kA + kB)/CA,](1 + EB)

(3A.4)

The lump-sum payments amount to

tkf(k# + kf)(1 + EA)

and

tBf(k + k28)(1 + EB)

2

2

(3A.5)

from country A and B, respectively. Adding after-tax incomes (equation 3A.3 and 3A.4), the
lump-sum payments (3A.5) and 62 gives the household's budget equation
cA

=

f(kt + kf)(1 + EA)

A

k

tk

+(kl,i- 1 2 1 )(1 -e)f'(ki +kf)(1 -1-€A)

2

f(k + k28)(1 +

EB)

ICA + k28

+ (/4 -

2

2

)(1 - t•B)f'(/cA + k28)(1 + €B) + bit
(3A.6)

Equation (3.19) follows now from (3A.6) by substituting bt' using equation (3A.1).

3B

Optimal Home Bias

Combining the FOCs for g and p from (3.26ii) and (3.26iii) one obtains

(1 - q)xag(-1 -(1 -

X)ap'*-1

(3B.1)
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Solving for pa yields pa = ((1 - q)It)*/C'*-1)go and inserting in (3.23)-(3.25) gives

f - g°(X -1- (1 - W)((1 - q).X)01(0-1)6 -

pgaE

(3B.2)

1-X

fw = 93(X + (1 - X)((1 - q)-_W)a/(a-1)Ew = pgagw
1-X
c = pg'*[(1 - q)2 + qEw]

(3B.3)
(3B.4)

where p in (3B.2)-(3B.4) is defined as X + (1 - X)((1 - q)Tt)c/(c-1). We have furthermore
imposed symmetry, i.e., g = gw. From (3B.1) we get p = ((1
q)it)11(0-1)9 and the total
-

costs of p and g are given by
(3B.5)

T(g + p) = 7-<g

with 4 := 1 + [(1 - q)Tt]1/(c-1). From the FOC with respect to g (3.26iii) we have

E[c-7(1 - q)Xaga-16]

=T

(3B.6)

Taking logs and rearranging gives
log[(1 - q)xag'-1/T] + log[E[c-76]] - 0

(3B.7)

Since

logic-,E] - -71og[pga[(1 - q)€ + qEw]E]

% -7 log[p] - (27 log[g] - 7[(1 - q)0 + qtw] + 0

(3B.8)

(where

ex .1+x and log[l + x] - x

(3B.9)

for small z has been used) is approximately normal distributed, we can write

log[E[c-76]] = E[log[c-7611 + 1/2var(log[c-74)

(since log E[x] = E[log[x]l + 1/2var(log[z]) for lognormal distributed z).
obtain

var(logIc-74)

=
-

var (-7[(1

(3B.10)

From (38.8) we

- q)0 + q+W] + 0)

(1-7(1- q))201 + 72q201. - 2(1 - 7(1 - q))7qa0.0-

(3B.11)

Inserting (3B.8) and (3B.11) in (3B.10) and subsequently in the FOC (3B.7) gives after solving
for log [g]
log 19]

= (log[(1 - q)xa/T] - 7 log[p] + 1/2[(1 - 7(1 - q))291
72172ak - 2(1 - 7(1 - q))7qa0,+w])/(1 -a+ 07)

(3B.12)

Since

log[u(c)] = log[cl-7/(1- 7)]

. (1 - 7)(log[p] + alog[g] + (1 - q)0 + qtw) -log[l - 71

(3B.13)
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(where again the approximations ex . 1 + z and log[l tx] . x have been used), log[u(c)] is
approximately normal distributed and hence

log[E[u(cl)11 - E[log[u(c)11 + 1/2var(log[u(c)])

(3B.14)

From (3B.13) we have

var(log[u(c)1) = (1 - 7)21(1

-

q)201 + q201. + 2(1 - q)q(4.0..]

(3B.15)

Inserting (3B.13) and (3B.15) in (3B.14) it follows that
log[E[u(c)}]

= (1 - 7)(log[p] t a log[g]) - log[l - 71
+1/2(1 - 7)2[(1

-

q)2al + al„ + 2(1 - q)qa, ,0=1

(3B.16)

An expression for household's welfare

EU[q,g,p} = E[u(c)1 - T(g + p)]

(3B.17)

can be computed from (3B.5), (3B.12) and (3B.16). The optimal degree of diversification can
be found by maximizing (3B.17) with respect to q (which we solve for numerically).

The welfare gains from a reduction in consumption variability from 020 to al. are defined
by

E[u(c )] = E[u(cA)(1 + gain)] = E[u(cA)](1 + gain)1-7

(3B.18)

where cA and cd are autarchy consumption (q = 0 in equation 3B.4) for a domestic (log)production variance of al and cTI-, respectively. The welfare gains (gain) in (3B.18) are
expressed in terms of permanent consumption and ignore possible indirect welfare gains through
an effect of consumption volatility on the level of g and p (this is in accordance with most of the
literature, see Tesar, 1995). For the numerical computations we assume a variance of log world
production of alw = 0.1 and a correlation between log domestic and log world production
of 00,0 - 1 and choose then al to match gain. For example, a = 0.5 and a gain of 1%

(gain = 0.01) implies ai.W = 0.12.

Chapter 4

Capital Taxation under International
Diversification: Tax Exportation
versus Tax Competition
4.1

Introduction

The dramatic rise in international capital flows in recent years has caused an extensive debate
in both academic and policy circles about the consequences of tax competition. Tax competition arises because governments have in the presence of internationally mobile capital an
incentive to undercut each others' capital income taxes in order to attract capital. It can lead
to a 'race to the bottom' that results in inefficiently low taxes on capital. Spurred by the
observed decline in capital taxes over the last two decades, this argument has led to calls for

internationally coordinated rises in capital tax rates (for example Tanzi, 1999, and the Ruding
and the Primarolo report for tax coordination in the European Union, 1992 and 1999).
However, despite apparently low frictions to international capital movements, taxes on
capital income are still rather high. For example, top statutory tax rates average at around
35% for the major industrial countries. This is in contrast to standard tax competition models
that predict low or even zero capital income taxes in the case of perfect capital mobility (Razin
and Sadka, 1991). An explanation for this phenomenon is that ongoing financial integration
increases foreign ownership of firms and capital, which may enable the government to export
source taxes to foreigners. A government faces then lower costs of taxation (in terms of a
reduction in domestic income) and may hence set a higher tax on capital. Huizinga and
Nielsen (1997) have shown that if firms are partly foreign-owned, capital taxes serve to shift
rents from foreigners to domestic residents. If the government is not able to fully tax firms'
profits, optimal capital tax rates do then increase with the degree of foreign ownership. This
tax exporting efect counteracts the effect of tax competition on capital income taxes. If the
tax exporting effect is dominating, financial integration can actually increase taxes. Moreover,
the welfare implications of coordinated tax rises may be reversed. It is therefore an interesting
question whether one of the two effects is likely to outweigh the other. Mintz (1994) conclude
47
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that this question cannot be answered a priori. S0rensen (2001), analyzing the welfare gains
from tax coordination, suggests that for his framework tax competition is dominating the tax
exporting incentive.

The main aim of this chapter is to explicitly study the relative importance of the tax
exportation and tax competition efTect. In contrast to the previous literature we allow for
partly immobile capital and foreign ownership of firms and capital. The motivation is that
when capital is to some extent foreign-owned and not completely mobile, a second tax exporting
motive arises. The intuition is similar: an increase in foreign ownership of capital reduces the
costs of capital taxes in terms of lower domestic income and gives the government an incentive
to set a higher tax on capital. 1 Using empirical estimates for the tax elasticity of capital

mobility, we find that for the current situation the immobility of capital suggests excessive
taxation, i.e., the tax exporting effect is dominating. This also holds if profits can be fully
taxed, in this case there is no motive for rent shifting due to foreign ownership of firms as
emphasized in the literature.
Although a high level of financial integration has already been achieved among the major
industrial countries, we are still far away from full financial integration. This is indicated
by the relatively low estimates for the tax elasticity of capital but also by the observed low
international diversification.2 In order to get insights about possible future trends in capital
taxation, we also study capital taxes for the benchmark case of full financial integration. Under
full financial integration, new investment is completely mobile internationally. In contrast,
relocation (even domestically) of capital that has already been installed remains costly. This
has the consequence that although there is perfect competition for new capital, the existing
capital stock is partly immobile. Lee (1997) has considered a two-period model with foreign
ownership in which capital that has been invested in the first period is fixed in the second. He
finds that excessive taxation can arise. Our approach differs from his in that we develop a fully
dynamic model with depreciating capital and endogenous capital formation, which allows to
derive quantitative implications. We furthermore characterize full financial integration by full
foreign ownership. This is consistent with complete international risk-pooling but also with the
sole existence of multinational firms. We find that in the case of completely flexible installed
capital, equilibrium capital income taxes are substantial (41%) under full financial integration.
If relocating installed capital is costly, much higher income taxes can arise (larger than 91%).
This is true even for relatively small costs of relocation.
The second aim of the chapter is to examine the tax exporting effect due to foreign ownership empirically. Using yearly panel data from 1977 to 1998, we estimate the influence of
foreign ownership in the U.S. (on the state level) on state corporate taxes. Both of our measures of foreign ownership turn out to be significant. The estimated parameters imply that the
1 Notably this effect vanishes if there is completely mobile capital.
2A consensus estimate for the tax elasticity of FDI is -0.6% (Hines, 1999), which is far less than what
models of full capital mobility imply. International portfolio diversifcation is around 5 - 20% for major
industrial countries. This also is much lower than what is implied by standard portfolio models (wliich suggest
near 100% foreign ownersliip share for a small country).
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increase in foreign ownership during the sample period has led to an increase in the corporate

tax burden by 5 - 17%. Our results also suggest that given the low current extent of foreign
ownership (which indicates a high potential for increases in cross-border ownership) the tax exporting effect will be an important determinant of capital taxation as the world move towards
more financial integration.
The remainder of the chapter is organized as follows. The next section analyzes public
goods provision in a simple static model with exogenously given foreign ownership share and
capital mobility. The third section studies capital taxes in the steady state under full financial
integration. Section 4.4 contains the empirical evidence for the tax exporting effect. The final
section concludes.

4.2

Public Good Provision with Foreign Ownership

Consider a small economy with a representative household that is endowed with a fixed amount
of capital k. The degree of cross-ownership is B, meaning that a share B of the domestic firm
and the capital k employed in the domestic firm are held by foreigners.3 The part of the capital

stock k that is not invested at home is invested at the world interest rate r. The production of
the firm is f(k). The government can only raise a source tax on capital in order to finance the
public good. In equilibrium, the after-tax return on domestic capital equals the world interest
rate: f' -7-r. The consumer's and the government's budget equations are

c = (1-B)[f-f'k]+(1-B)(f'-1-)ktr(k-(1-B)k)
=
g .

(1 - P)[f - 'rk - rk] + rk
Tk

(4.1)
(4.2)

where c and g are private and public consumption, respectively. The government maximizes
the utility of the representative household u(c) + v(g), subject to (4.1) and (4.2) and taking
r as given. Compared to a closed economy without foreign ownership, the optimal taxation
problem changes as follows. First, an increase in the tax rate leads to capital flight (since
Ok/Or = k' < 0), which erodes the tax base and reduces the incentives for taxation (tax
competition effect). Second, since a share B of the production of the country goes to foreigners,
the costs of additional taxation in terms of a reduction in the representative household's income
are reduced (tax exporting effect).

Proposition 4.1 The equilibrium ma,Dinal rote of substitution (MRS) between public and
private good in the absence of a profit tax is given by

MRS = (1 - B) (1 + E)

(4.3)

3There are two reasons why we consider cross-ownership of capital and firms. First, if botli profits and
capital income are risky, optimal diversification requires crass-ownership in both. Second, it is in practice
difficult to separate between both types of income. Ownership claims have therefore typically a profit and a
capital income component.
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where E = k' - (T/k) is the tax elasticity of capital.
Proof.

1*om the government's FOC u'Dc/DT + v'ag/DT = 0 we have MRS = v'/u' =

(-Dc/Or)1(DgID·r). The proposition follows with

ac/07- - (1- 51) If'k' -k- ·rk' - rk'] =

-(1 - It)k (using r-f' - 7-) and ag/DT =k+ 7-k'. I
Proposition 4.1 illustrates the two effects of financial integration on public good provision.
First, financial integration increases capital mobility (IEI rises) and hence the incentives for
cutting taxes. This leads to less provision of the public good (the MRS rises). Second, by
reducing the costs of international diversification, financial integration increases the degree of
cross-ownership B, which will increase the public good provision (the MRS falls). Alternatively, the increase in cross-ownership can also be brought about by an increasing importance
of MNE's due to financial integration (MNE's create cross-ownership because they invest in
different countries and typically have a multinational shareholder base).
According to proposition 4.1, there is overprovision of the public good if B > |E j. Hines
(1999) reports a consensus tax elasticity of -0.6 for the investment between the U.S. and the
rest of the world (in both directions). This foreign direct investment elasticity is defined as
EFDI - BFDI18·r·(TIFDI), where FDI refers to the FDI-position in the country under

consideration. With FDI - pk and aFDI/aT - k' 4 it follows that EFDI - E/B. The
condition for overprovision of the public good becomes |El"DI| < 1, which is independent of
B. The intuition for the latter is that an increase in B will increase the tax exporting effect
but also E (because the tax sensitive FDI rises as a share of total capital). Both effects
are canceling out. Hines's elasticity thus suggests overprovision of the public good (and thus
excessive taxation).5,6

This result may be sensitive to the assumption that profits cannot be taxed and hence
there is no cost of capital flight in terms of reduced profit tax income. If there is no alternative
source for government revenues, income taxes are not even zero in the standard case of no
foreign ownership and full capital mobility. If we assume to the contrary that the government
fully taxes profits, the motive for taxing capital in order to extract profit rents from foreigners
(as in Huizinga and Nielsen, 1997) is absent. Consequently, there will be less provision of the
public good.7

4This assumes that a change in the capital stock is fully brought about by changes in FDI.
5Some researcher find more elastic capital. For example, Gorter and Parikh (2001) estimate an elasticity of
-1.3 for the European Union, which would imply a dominating tax competition effect and hence underprovision
of the public good.
6A MRS smaller than one does not necessarily imply inefficiency because the government can distribute
excess revenues to the household. However, if one allows for capital formation there will be an inefficiently high
distortion in the saving decision due to excessive capital income taxation.

Alternatively, if due to administrative reasons the government can only tax profits and capital income at
the same rate, public good provision is determined by MRS = (1 - B)/(1 + aE) for f = ka (for the proof see
the appendix). The condition for overprovision becomes then a le' < 1, which implies higher provision of the
public good compared to Proposition 4.1 for a < 1.
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Proposition 4.2 In the case of full profit taxation, the ma,ginal rote of substitution is

MRS = (1 - /1)(1 - f"k')

1-f"k'+E

(4.4)

Proof. Private and public good consumption an given by c = (1 - B)(f' - 1- - r)k + rk

andg - f -(f'- 'rlk.

With Dc/ar = (1 - B)[(f"k' - 1)k + (f' - 7-- r)k' = (1 - p)(f"k' - 1)k

andOglOT-(1- f"k')kt·rW the proposition follows. a
In the case of full capital mobility we have f"k' = 1 (this is obtained by differentiating
the no-arbitrage condition f' - 7- - t with respect to 7-). Then Bg/OT < 0 for all T and
the tax rate will be set to zero (its minimal value). Hence, the standard result from the tax
competition literature that a small open economy should not tax capital (Razin and Sadka,
1991) carries through for foreign ownership of both firms and capital. For less than perfect
capital mobility the condition for overprovision is given by: IEFDI I < 1- f"k' (from rearranging
4.4). Using f= ka, f' -7- =r and k' = 1/f" this condition can be transformed to EFDI|<
1 -(1 - a)|EFDI| B(r +T) T. For Hines's consensus elasticity of EFDI = -0.6, a degree of crossownership of B = 0.2 and a capital share in GDP of a = 0.3, the condition implies overprovision
of the public good for capital income tax rates of higher than 21% (for the conversion between
capital and capital income tax rates see the appendix). Most industrial countries have capital
income tax rates well above 21% (the average of major countries is around 37%, see Volkerink
and De Haan, 1999), hence the immobility of capital suggests overprovision of the public good
also in the case of complete profit taxation.

4.3

Capital Taxation under Full Financial Integration

A shortcoming of the previous analysis is that it neglects possible dynamic implications of
taxation: a change in the tax rate may have effects on the capital stock beyond the current
period. This will be the case if capital that has already been installed in the economy is less
flexible than new investment. The current capital stock will then to a certain extent depend on
the past capital stock. This heterogeneity of capital induces furthermore an asymmetry in the
response of the capital stock to taxes. The relatively less mobile installed capital creates an
incentive for the government to set higher tax rates, while new capital (investment) provides
a tax competition motive.
In the following we will study capital taxation in a fully dynamic model in which a distinction is made between capital that has already been installed and new capital. We study
the benchmark case of full financial integration, which we define by the absence of any costs
to cross-border capital movements. Hence new capital is completely mobile. In the presence
of country-specific uncertainty to capital and profit income, optimal international risk-pooling
requires that all households end up only holding shares in the (fictitious) world portfolio (both
in terms of capital and profit income). We again study the case of a small economy, hence the
country's share in the world portfolio is minuscule. Domestic households receive then only a
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negligible part of their income from domestic sources, implying that domestic firms and ciomestically invested capital are effectively held by foreigners (p -lin terms of the preceding
section's notation).
Assume that capital depreciates at the rate 6 > 0. There is furthermore a proportional

cost 7 (0 5 7 5 1) of relocating installed capital. This cost

interpreted in a broad sense.
It comprises, among others, installation and transportation costs, the loss of location specific
capital (such as investment in immobile human capital) and information costs. All of these
costs are not directly related to cmss-border mobility and will therefore remain under perfect
financial integration. There are infinitely many periods in the model. At the beginning of each
period the government sets the tax rate 'r on capital taking the world interest rate as given.
After, the domestic (representative) household decides on how much of its endowment to invest
at the world interest rate r and how much to consume, similarly, foreign investors decide how
much capital to invest in the country. Maximization of returns (by foreign investors) requires
that the returns on domestic investment are equal an investment at the world capital market
at rate r as long as the fixedness of installed capital (7>0) is not binding.
is

Households maximize life-time utility by allocating their period endowment between consumption ct and investment at the world capital market (bt - 4-1) at rate T
00

1118XEBtu(ct), s.t. ct + (4 - 4-i) - f(k) - rf(k) + rbt-1

(4.5)

{b,} #0

is their (fixed) foreign profit income from the world portfolio. Note that
domestic consumption does not depend on the domestic tax rate. We furthermore assume
(1 + r)B = 1, which is consistent with the world economy being in steady state. It follows from

where f(k) - rf(k)

the household's first order condition that 4 and ct are constant over time. Besides the tax T on
capital, there is furthermore an exogenously given share u of the firm's profits that are taxed.
The tax revenue in period t is then ht = 1,(f (kt) f'(4)kt) + 74 - uf(4) + (T - uf'(4))kt.
The government maximizes the utility of the domestic household at each T O
-

00

111aX

E Bt(u(ct) + V(g:)),

{Tj} 52T t=T

(4.6)

s.t. gt + bg,t - bg,t-1 = vf(kt) + (T - uf'(4))4 + rbgt-1, where 4 - 4({Tj}jst)
i.e., the government cannot commit itself and faces a typical time-inconsistency problem: a
tax rate announced in earlier periods may not be optimal later on. bg,t denotes government

saving at the world capital market. 4({Tj}jst) is the country's capital stock after a history
of tax rates {Tj}jst and is a shortcut for writing kt({Th}j/t), where T;.t are investor's beliefs
at time T about the tax in 7- and are a function of the entire history of taxes, i.e., ·r;t =
71· t({Tj}jST) (note that investors' beliefs are assumed to be homogeneous). Foreign investors
behave atomistically and hence take government actions and the domestic capital stock as
I .
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given when making their decisions. Return maximization requires that at each T
00

EBi-T+1(f'(kt(1-4.t)) - TF,t - 6) 5

1

(4.7)

1-7

(4.8)

t=T
00

EBt-T+1(f'(4(T;K)) - 7-5,: -6) 2
t=T

Condition (4.7) states that the present discounted value of the after-tax returns on investment
in domestic capital cannot be larger than one, otherwise investors could increase their return
by shifting capital from the world capital market into domestic capital. If new investment takes
place in T, i.e., kT > kT- 1 ( 1 - 6), then (4.7) holds with equality. Condition (4.8) requires that
the after-tax returns have to be at least the value of capital net of costs 7 of moving capital.8
Lastly, in order to form an equilibrium, beliefs have to be
fulfilled: 4 - 7-:,t for all s,t k O and
s < t.
We are first interested in the equilibrium taxes that would arise in the case of fully flexible
capital (7 - 0). Since the domestic tax does not influence domestic private consumption, the

government maximizes EZT dtv(gi). Because the interest rate corresponds to the rate of time
preference, i.e., (1 + r)B = 1, and the government can save and borrow at r, it will simply
maximize the sum of revenues discounted at the rate of time preference EfT Btht and smooth

public expenditure using the world capital market whenever necessary. For 7 - 0 we have
with equation (4.8) that equation (4.7) holds with equality, hence the no-arbitrage condition
fl- .rt-6 -r i s fulfilled in each period. The government's maximization problem reduces
then to maximizing ht =U f(4) + (·r - Uf'(kt))kt subject to fi - 7-2-6-r. This is a static
problem and we can drop the time subscripts. Throughout the analysis we furthermore assume
that the production function is given by f(k) = k°

Proposition 4.3 The equilibrium capital tax mte under perfectly mobile capital (7 - 0) is

T. - (r + d)(1 - u)(1 - a)
1-(1-v)(1-a)

Proof. The government's FOC is: ah/aT -k- vf'k'k + T*k' =0. Diferencing the
no-arbitmge condition wrt. T yields f"k' = 1, substituting for k' in the FOC and rearmnging
gives: 1-* = -(1 - u)f"k. With f"k = -a(1 - a)k°-1 - -(1 - a)f' = -(1 - a)(r + T* + 6)
the pmposition follows. .

This transfers into a capital income tax rate of ·rinc = (1 - a)(1 - u) (for the conversion
between capital and capital income tax rates see appendix). The extent of profit taxation v
lowers the equilibrium capital income tax rate because an increase in Tinc reduces the capital
stock and lowers profits (and thus government revenues if v> 0). For v=l w e obtain the
8Condition (4.8) suggests that for portfolio investment the parameter 7 is one. This is because even so
investors may trade shares aniong themselves, they cannot reduce the amount of capital invested in the country.
Moreover, with efficient markets the price of an asset will equal its preseIit discounted after-tax returns, hence
an investor has never an incentive to sell an asset.
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standard tax competition result of zero taxes on capital. Figure 4.1 shows the equilibrium
capital income tax rates as a function of u for a = 0.3 (which corresponds to a capital income
share of GDP of 0.3).
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For the following analysis we assume that, due to administrative restrictions, the government has to tax profits and capital income at the same rate in equilibrium. It follows

then from Tinc = (1 - a)(1 - v) = (1 - a)(1 - 7-inc) that Tinc = (1 - a)/(2 - a).9 The
'Note that with this definition the government does not take into account that if it raises T the profit tax
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equilibrium tax depends on a (which is positively related to the return elasticity of capital,
Ok / 8 f' /(le / f') = tiff")/Ck/ f') - 1/(1 - a)) in the usual way: a lower a reduces the sensitivity
of the capital stock with respect to taxes. This reduces the costs of taxation in terms of a lower
tax base, which, in turn, leads to higher taxes. Figure 4.2(a) depicts 7-inc as a function of a
for Tinc = u. For a = 0.3 we get Tinc = 41%, which is a bit above current average effective tax
ratios (about 35% for major industrial countries, Volkerink and de Haan, 1999 and Devereux,
Griffith and Klemm, 2001).
Next, we derive minimum requirements on tax rates that have to prevail in an equilibrium
with 7 > 0 such that the government has no incentive to exploit the immobility of the ezisting
capital by raising the tax rate.10 An exploitation of existing capital is given if equation (4.7) is
not binding. The minimum taxes can thus be interpreted as the restriction on equilibrium tax
rates imposed by the fixedness of installed capital. We consider two different equilibria called
no punishment and full punishment equilibrium, respectively. These equilibria are obtained
by restricting investors' beliefs about future taxes after the government has deviated from the
equilibrium tax (off-equilibrium beliefs). In the no punishment case, a deviation does not have
any implications for investors' beliefs about future taxation: we assume that whatever tax rate
the government sets in the current period, investors expect the government to return to the
equilibrium tax in the next period. In the full punishment equilibrium, investors believe that
the government will completely tax away future returns after a deviation from the equilibrium.
The motivation for picking these equilibria is the following. By having no dynamic implications
at all (the no punishment case), deviations from the equilibrium are made most attractive and
require a high minimum equilibrium tax. On the other hand, choosing strong consequences of
deviations (full punishment) gives low incentives for the government to deviate and results in a
low minium tax. Comparison of both equilibria gives us then information about the sensitivity
of the minimum tax rates with respect to investor's beliefs.
No Punishment Case. Consider an equilibrium with tax rate T* and capital stock k*. We
restrict us to deviations from T- that last only one period. Let a deviation from the equilibrium
tax rate in the current period be T (T 4 7--) with the new capital stock k. Since beliefs are
not history dependent the capital stock k* is again achieved in the next period (after the
government sets the tax rate back to 7-* ). This means that one has to consider only the change
in tax revenues in the current period in order to decide whether a deviation is worthwhile.
We only consider increases in the tax rate sufficiently high such that no new investment takes
place (otherwise equation 4.7 holds with equality and the fixedness of installed capital is not
binding). For the same reason deviations should not result in capital leaving the country. 11
With the capital stock in the deviation period then being k = k-(1 - 6), the latter restriction
v increases as well. If this were the case, the incentive to tax were higher.
loA complete characterization of the equilibria is beyond the scope of the chapter and is given the multiplicity
of equilibria not particularly instructive.
11 Consider to the contrary that the government deviates with a tax rate T sufIciently high that capital leaves
the country. The new no-arbitrage condition writes then f'-7 -6+1 = (1-7)(ltr). Differentiating with respect
to T gives the same restriction (k' = 1/f") as in the flexible case. Since ah/81 = trk'tk-vf"k'k = wk'+(1-u)k

and k <k*, 'r> 7·*and k'=k" < 0, it follows that such a deviation can only be worthwhile if 1-* is not
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writes

f'(k'(1 - 8)) -1- -6+1 2(1- 7)(1 t r)

(4.9)

Equation (4.9) ensures that an investor cannot achieve a higher return by moving capital out
of the country and investing it at the world interest rate. In order for T' to constitute an
equilibrium, the deviation to T should not result in higher revenue in the period

uf(k*(1 - 6)) - (·r - vf'(k-(1 - 6))k-(1 - 6) < uf(k*) - (T* - 1,f'(k'))k'

(4.10)

Proposition 4.4 In the no punishment case, the minimum tax is

,

T -

(r + 6)0 + (1 - 6)2 - (1 -7)(1 + r)(1 - 6)

-

1- *

'

where * : = (1- 6)°(u/a -u+1) - u/a + 7,

Proof. For the most projitable deviation, (4.9) witt hold with equality. Solving (4.9) for T,
inserting in

(4.10) yields ·r- 2 f'(k-)*+(1-8)2-(1-7)(ltr)(1-6). Using f'(k-) - rt·r'+6

and solving again for T- gives the pmposition. I
For the parameters a = 0.3, a real interest rate of r = 0.05 (which corresponds to a
discount rate B = 1/(1 + r) , 0.95), a rate of depreciation of 6 = 0.07 and proportional costs
7 of relocating installed capital of 15%, Figure 4.1 present the minimum capital income tax
rates as a function of v. line is relative insensitive to the extent of profit taxation; for 11 = 0
and v-1 w e get line = 98% and winc = 94%, respectively. If the profit tax rate is restricted

to be Tinc then Iinc - 95%. Figure 4.2(a)-(d) depicts the sensitivity of Iinc (for Iinc = 1, ) for
the various parameters. It can be seen that the capital income tax rate is relative insensitive
to plausible variations in a, the discount factor B and the rate of depreciation 6 and stays
well above the equilibrium tax rate from the flexible case (41% from proposition 4.3). The
intuition for the relation between the minimum tax and these parameters is as follows. An
increase in a increases the sensitivity of the capital stock to taxes (as in proposition 4.3) and
reduces minimum taxes. The influence of B comes through the relation between B and the
interest rate. An increase in reduces the steady-state interest rate r, which ceteris paribus
increases the equilibrium marginal productivity of capital f'. Both changes in r and f' affect
the no-capital-flight and the no-deviation-condition (equation 4.9 and 4.10) and lead for our
parameter values to an increase in the minimum tax rate. Finally, an increase in 6 directly
reduces the incentives to deviate from an equilibrium by increasing the depreciation of the
capital stock (and hence the tax base).
From Figure 4.2(c) it can be seen that the minimum tax rate becomes sensitive to 7 for
values of·y smaller than 5-10%. However, it only falls below the equilibrium income tax rate for
flexible capital if 7 < 0.05% (for 7 - 0: Iinc R: 40%). Hence, the fixedness of capital is always
binding (relative to the flexible capital case) for plausible parameter values. Moreover, very
high capital income tax rates are implied (larger than 90%) if the costs of relocating installed
optimal in the flexible case (i.e. h'(T') > 0)
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capital are not too small (i.e., larger than 7%). The intuition for the relation between 7 and
the minimum tax is straightforward: an increase in the costs of relocating capital increases the
maximum tax for which the no-capital-flight-condition (equation 4.9) is still fulfilled and thus
makes deviations more attractive.
Ifill Punishment Case. According to investors' beliefs in the full punishment case, the
government will fully tax future returns after a deviation from 7*. Hence, for 7 > 0 it is
always beneficial for investors to shift the complete capital stock abroad in the next period.
Taking into account that the capital stock in the periods after a deviation will then be zero,
the government will set the deviation tax 7- to maximally exploit the existing capital stock
(= k*(1 - 6)) in the current period. The restriction the government faces in doing so is that
the after tax return on capital plus the value of capital shifted abroad in the next period has
to be at least the value of capital shifted abroad now and invested at the world interest rate
(no-capital-flight condition). This restriction writes

[f'(k*(1 - 6)) -7- + (1- 7)(1 - 6)](1 - 8)k* 2(1- 7)(1 + r)(1 - 6)k' for all T 2 0 (4.11)
The condition for the non-profitability of deviations from the equilibrium is

uf(k'(1 - 6)) + (·r - vf'(k*(1 - 8)))k*(1 - 6) 5 Z Bt-Tuf(k*) + (·r - v.f'(k*))k*
t=T

(4.12)

Proposition 4.5 In the fult punishment case, the minimum tax is given by

T.- (r+8)(3 -(1 -B)(1-7)(r- 6)(1-6)

1-e
when e: = (1- 6)'*(1 -B)(u/a -u t l) - v/a tv
Proof. Again, for the most profitable deviation, (4.11) will hold with equality. Using (4.11)
to substitute T in (4.12) and applying f'(k*) =r t ·r* +8 one obtains the proposition. i
With the parameters from above, line =5% for v-0 and line -2% for u - Fine (Figure
4.1). This values are way below the equilibrium tax in the flexible case (41%). This is also
true for all the variations in parameters considered above for the no-punishment case (under
winc = v): the minimum tax rate never exceed 3%. Hence, if one assumes that the equilibrium
tax for 7>0 does not fall below the equilibrium tax for the flexible case, the fixedness
of installed capital is not binding. Together with the results from the no punishment case,
our results then suggest that financial integration will ultimately not decrease capital taxes
compared to current levels. Depending on equilibrium selection, the level of capital taxes may
even rise drastically.
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4.4

Empirical Evidence on the Tax Exportation EfFect

In the following we want to study whether an increase in foreign ownership is associated with
higher corporate taxes. The preceding analysis focused thereby on capital income taxation.
Propositions (4.1) and (4.2) predict that a higher share of foreign ownership of both firms and
capital (B) increases the equilibrium capital income tax rate. However, for profit taxes are the
incentives for taxation equally increased in the presence of foreign ownership. To see this start
from the assumptions of proposition (4.1) and moreover assume that the government has a
pure profit tax 7-, available. A marginal increase in the profit tax decreases domestic private
income by (1 - 51)71- and increases tax revenues by 7r (where 7r is the domestic frm's profit).
For the equilibrium profit tax we have then MRS = -(OC/Or„)/(ag/aT„) -1- P, which is
decreasing in 51.12 Since it is in empirical work difficult to separate between pure profits and
capital income, we focus on the effect of foreign ownership on the tax rate on the income of
corporations and interpret this tax rate 7- as applying to profits and capital income.13 This is
also consistent with our empirical measures of foreign ownership, which proxy claims to both
capital income and profits.
There are several difficulties involved in estimating a relationship between 51 and ·r. One
arises because omitted factors (for the explanation of corporate taxes) are possibly correlated
with foreign ownership. In particular, an increase in capital mobility (which is difficult to
proxy) lowers taxes through an increased tax base effect but also affects B because of lower
costs of diversification. A time series regression is therefore likely to understate (or even reverse)
the influence of B on T if capital mobility increases over time. Moreover, there are likely to
be important country-specific effects. For example, capital mobility may differ substantially
among countries. It is also known from the literature of optimal taxation that large countries
will set higher taxes, this biases the results in a cross-section analysis if country sizes are
correlated with foreign ownership shares.
To adequately deal with these issues, we run a panel study. Instead of looking at variations
across countries, we study U.S. states. Like countries, these states have general autonomy
with respect to their corporate taxation. Analogous to the government of a country, a state
government that cares about its residents faces lower costs of taxation

if there

is investment

from outside the state. Choosing the U.S. has (despite the excellent availability of data) the
advantage that although capital mobility varies over time, it is fair to assume that at a given
point of time the capital mobility for each state is the same. We can then treat changes in
capital mobility as a common time-specific effect.

An additional complication arises from simultaneity. This is because tax rates influence the
level of capital and profit activities in the country. To the extent that there is a heterogeneous
response by foreign and domestic owners, there will be a reverse causality from ·r to B. If for
example foreign investment is more sensitive (as usually assumed) an increase in ·r will lower
There are no tax base effects since firms are assumed to be immobile.
13As noted above in Section 4.2, MRS = (1 - p)/(1 + ag) in the presence
12

tax, hence

7-

raises with B

of combined profit and income
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foreign ownership B and the influence of B on ·r will not be identified in the regression of T on
B. It is therefore necessary to test for a causal effect of foreign ownership on taxes.

4.4.1 Data
The Bureau of Economic Analysis (BEA) conducts yearly surveys of foreign affiliates in the
U.S., part of these data are on the state level. A foreign affiliate is a company which is to more
than 10% foreign owned. A widely used measure for foreign investment (as a stock variable) is

PPE, the book value of real productive assets of foreign-owned affiliates. It differs from FDI
in two important respects. First, it does not include pure financial investment such as debt
financing. Second, it does not correct for partial foreign ownership of a corporation. Consistent
with our theory, PPE measures both ownership of capital and profits: acquisition of a firm by
a foreigner will increase PPE as an increase in the capital stock of a foreign affiliate will do.
Besides PPE we use as a second proxy of foreign ownership the share of employees that are
employed in foreign affiliates. The latter has the advantage that it is a better proxy for the tax
base (the tax exporting motive is ultimately determined by the share of the tax base owned

by foreigners) in case of human-capital intensive industries.
A shortcoming of the data is that it measures foreign ownership from outside the U.S.,
i.e., it does not include cross. state ownership (the tax exporting motive depends on the total
ownership share from outside the state). Foreign investment is probably highly correlated with
cross-state investment (on the state level), so the coefficient in the regression of T on foreign
ownership will measure the combined effect of foreign ownership and cross-state ownership.
Our sample runs from 1977 to 1998 (22 years). Figure 4.3(a) shows the development of the

ratio of employment of affiliates to total employment over time (EmplRatio), which more than
triples during the sample (from roughly 1% to 3.5%).
(a) Share of Fbreign Mfiliates in
Total Eployner)£
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0.015

0.1

1

0.095

1
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Figure 4.3 (a)-(b): Foreign ownership and corporate tax burden, 1977-1998

Other measures that are more closely related to the tax base suggest a somewhat higher
influence of afliliates. The affiliates share in total profits was roughly 7% per cent in 1998
(1977: 3%) and federal corporate income taxes collected from affiliates totalled at 14% (1977:
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6%). In any case, there was a significant increase in foreign ownership in the sample period.
In the presence of the tax exporting effect, this should have affected the corporate taxes.

Since we do not exclusively focus on marginal investment decisions, the relevant concept for
measuring the tax burden is the efective avemge tax mte (EATR). The EATR is defined as the

ratio of the tax burden to the pre-tax income. The EATR has been shown relevant for discrete
location decisions (Devereux and Griffith, 2001) and thus for profit locations (but has also been
used to proxy marginal tax rates, see Swenson, 1994). An advantage of the relatively simple
to compute and robust EATR is furthermore that it takes into account important aspects of
the tax code such as depreciation allowances, tax base changes and investment credits. A
disadvantage is that both pre-tax income and the tax burden depend on economic activity,
which may be related to foreign ownership and thus create an additional simultaneity.

The literature that studies optimal corporate tax rates in the open economy has almost
exclusively focused on the role of corporate income tax rates. However, corporate income taxes
do only constitute a part of the total tax burden of corporations. As Desai and Hines (2001)
point out, indirect income taxes can influence foreign investment as much as direct income
taxes do. This is particularly true since many countries do not allow for foreign tax credits
for other than corporate income taxes. The by far most important indirect taxes in the U.S.
are the property and the sales tax. To illustrate their effect on after-tax income, consider the
following tax rules. Besides an income tax T (on both profit and capital income), a sales tax 1-3
has to be paid on total sales (which are a fraction s of the firm's output f(k)) and a property
tax 7-p is levied on all capital invested in property (assumed to be a share p of total capital).
The after tax income is then given by. [(1-7-,s) f(k)-Tppk](1 -T). Obviously, all three taxes
reduce after-tax income and thus affect investment decisions. This is also confirmed by Desai
and Hines's empirical study. They find that indirect taxes have important consequences for the
location of profits and capital. For the estimation, we therefore focus on the total average tax
rate for corporations as defined by ratio of the total tax burden (indirect taxes plus corporate
income taxes) to the pre-tax income (but do also report estimations for the corporate income
tax rate).14 We compute the tax rates from aggregate data (per state). The corporate income
tax revenues are collected from the Statistical Abstract of the U.S., the indirect business taxes
are from the national account database compiled by the BEA.15 It should be noted that in
16
principal all taxes apply to foreign and domestic companies equally.
One may object that due to institutional constraints, the variation in tax rates is too low to
be identified in a regression. However, with several tax instruments at hand there are plenty of
possibilities to change the tax burden. Alone the top statutory corporate income tax rates did
change on average 2-3 times per state during the sample period. Moreover, there were major

14A potential shortcoming of having such a broad measure of corporate tax revenue is that the incidence of
indirect taxes is also on private households.
15
Indirect business taxes consists to a small part (15%) of federal taxes. We do not correct for this because
federal taxation is the same across states.
16An important condition for the tax exportation effect is that the government does not discriminate against

income earned by foreigners.
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changes in the income tax base. 17 Figure 4.3(b) presents as a simple measure of the corporate
tax burden the corporate income tax revenues as a share of dividends. One can observe a clear

downward trend, which has been commonly interpreted as (at least partly) the result of tax
competition arising from increased capital mobility. The question is whether this development
would have been more pronounced had the increased capital mobility not lead to an increase

in foreign ownership at the same time.
Our data furthermore consists of a set of national account data (on the state level): dividends, interest payments, rental income and the compensation for employment (these variables
make roughly up for state income). We also use data on employment, population and property
income (all of the data is from the BEA). Since we use time dummies in our panel regression,
we do not need to include any aggregated (by state) or foreign variables.
We delete from our data set the states without corporate income taxation (Nevada, South
Dakota, Texas, Washington, Wyoming). We exclude Alaska because the reported corporate
income tax revenue varies enormously from year to year and the District of Columbia, for which
some data was not available. This leaves us with 44 states. Table 4.1 presents descriptive
statistics for the corporate income tax revenue (IncTax), indirect business taxes (IndTax),

employment and PPE of foreign affiliates (EmplRatio and PPE).
Table 4.1: Summary statistics
IncTax

IndTax

EmpIRatio

PPE

Mean
Std. Dev.

454
746

8149
10586

0.026
0.015

8307
12187

Observations
Cross sections

968

968

968

968

44

44

44

44

A relationship between B and ·r can be estimated in a straightforward way with the following
equation

7-it =alt #Pit + 7t + €it

(4.13)

where the indices i and t refer to state and time, respectively, Tit is the average total tax
rate, ai is a state specific fixed effect, Mu a measure of foreign ownership and ·y: captures time

specific factors that influences taxation. Because capital mobility is assumed to be identical
across states, changes in it will be picked up by ·yt· In order to avoid heterogeneity problems,

all variables are estimated in logs.
With our data, equation (4.13) cannot be sensibly estimated. This is because it turns out
that the estimation results are quite sensitive to the proxy used for pre-tax income (which
is needed to compute the tax rate), such as dividends or commercial income (the sum of
dividends, rental income and interest income). We therefore take a more flexible approach and
use tax revenues as the left hand variable and correct for various proxies

for income on the

right side (since variables are in logs, adding control variables has a scaling effect on level tax
17Nevertheless, due to this institutional constraints the influence of B on T is likely to be understated in the
regression.
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revenues). Furthermore, we do not have appropriate data for total PPE per state (foreign plus
domestically owned). In order to measure the ownership share from the PPE of affiliates, we
include absolute PPE of affiliates as explanatory variable and use different income variables

to control for total PPE. For the foreign ownership share in employment (EmplRatio), we can
directly use the ratio of employment in afliliates to total employment. We thus estimate the
following modification of (4.13)

taxrevit = a, + B/lit + 7t + OtI:t + Eit

(4.14)

where taxrev is the tax revenue, P either foreign ownership or foreign ownership share and I
a set of income variables. 18

4.4.2 Results and Interpretation
In a first step we are interested in whether there is any cross-sectional relation between foreign
ownership and the corporate tax burden. Table 4.2, column 1-4, reports the regression of the
total tax revenue (TotTax) on the measures for foreign ownership for 1998, controlling for
income variables.

The first two columns in Table 4.2 include the ratio of foreign to total employment (EmplRatio) as a measure of foreign ownership, the third and fourth column use the PPE of
affiliates (PPE). In the first and third column, dividends (Div) are used to control for the
total income, in the second and fourth column interest income (Int), rental income (Rent), and
labor compensation (Comp) are added. The coefficient for foreign ownership is positive and
significant in all regressions (although significance declines with the inclusion of more income
variables), thus states with higher foreign ownership share have also a higher corporate tax
burden. This somewhat surprising result may stem from an omitted variable bias, i.e., a correlation of state-specific variables with both foreign ownership and taxes. We also report time
series regressions of (unweighted) state averages over the sample period (column 5-8). The
parameter estimate for foreign ownership is positive and significant in all regressions except for
column 6, where the parameter for EmplRatio is negative and significant. In order deal with
unobserved time and state effects we estimate panel regressions according to equation (4.14).
Table 4.3 presents the GLS-estimates. Parameter B is significant and positive in the regressions
using Div as control variable (column 1 and 3) for both measures of foreign ownership. When
more income variables are added (column 2 and 4), the sign of B reverses.19 The likely reason

for the latter is the reverse causality running from taxation to foreign investment. To address
this simultaneity problem, we instrument the measures of foreign ownership by different functional forms of state population and property income. Both instruments can be considered as
18The inclusion of an income variable is important, otherwise a positive parameter for foreign ownership

(B) in equation (4.14) could simply stem from higher foreign ownership (in absolute or relative terms) being
correlated with the tax base. Moreover, the income variables act as measures of size and thus controls for tax
coinpetition.
19This indicates the above mentioned sensitivity of the results with respect to the scaling of the tax revenues.
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fairly exogenous with respect to corporate taxation. They produce high adjusted R2's in the
first stage regressions, the numbers are 0.82 (0.97) and 0.96 (0.999) for EmplRatio and PPE,
respectively (weighted adjusted R ,s are in parentheses).
Table 4.2: Relation between corporate tax burden and foreign ownership

Variable
Const
EmpIRatio

(1)

(2)

(3)

(4)

(5)

-5.46
(0.02)
5.65

-3.67
(0.24)
1.14

-4 23
(0.03)

-3.49
(0.06)

(0.21)

(0.67)

0.25

0 08

0.26

0.05

(0.00)

(0.01)

(0.00)

(0.01)

PPE
Div

(7)

(8)

0.43
(0.07)
12.82

-2.26
(0.06)
-0.44

1.2

-1.49

(0.06)

(0.14)

(0.49)

(0.21)

0.94

0.08

0.72

0.07

0.54

-0.07

0.36

-0.08

(0.00)

(0.03)
0.23
(0.02)
0.16
(0.03)

(0.00)

(0.01)

(0.01)

(0.01)

(0.01)

(0.01)

Rent
Int

Comp
Unweighted R2

(6)

0.17
(0.02)
0.18
(0.02)

-0.02
(0.005)

-0.07
(0.00)

(0.01)

-0.11

0 51

0.47

1.24

1.22

(0.04)

(0.04)

(0.02)
0.996

(0.02)
0.998

098

0.99

-0.01

(0.01)

0.97

0.98

0.99

0 993

/Votes. OLS-estimates, Column (1)44) cross-section regression on TotTax (1998), Column (5)-(8) time-series

regression on U.S-averages of TotTax (1977-1998), t-statistics in parantheses

Table 4.3: The relation between corporate tax burden and

foreign ownership (Panel), 1977-1998
Variable

(1)

EmpIRatio

1.47

(0.41)

(2)

PPE
Div

(3)

0.05

-0.01

(0.01)

(0.01)

0.21

-0.06

0.22

-0.06

(0.01)

(0.01)

(0.01)

(0.01)

Rent

0.03
(0.01)

Int

(0.02)

0.03
(0.01)
0.10
(0.03)

0.81

0.82

0.11

Comp

0.04

(0.04)

Unweighted. R2

(4)

-0.66
(0.25)

0.99

0.995

0.991

0.995

Notes.· GLS-estimates, dependent variable is Tot'Tax, White-heteroskedasticityconsistent standard errors in parenthesis, fixed and time effects not reported

Table 4.4 reports regressions with the instrumented foreign ownership variables. Columns
(1)-(4) contain regressions for the total tax burden (TotTax). The coefficient for foreign own-

ership is now significant and positive in all regressions, i.e., higher foreign ownership causes
higher taxes. Since we partly obtained negative coefficients when we measured correlations
between foreign ownership and taxes, this also suggests the presence of reverse causality. 20
20For the literature that studies the impact

of taxation on the location of capital and profits, this shows that
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Columns (5)-(8) of Table 4.4 contain the regression results for corporate income taxation and
indirect business taxes separately. Again, in all regressions the coefficient for foreign ownership

is positive and significant. The estimated sensitivity for corporate income taxation (IncTax)
with respect to foreign ownership is substantially larger than for the indirect taxes (IndTax)
(about 3-4 times). A plausible explanation for that is that corporate income taxes solely relate to corporations and do not cause additional distortions in the private sector (as sale and
property taxes do). Consequently they should be more sensitive to changes in the foreign
ownersllip.
Table 4.4. Effect of foreign ownership on the corporate tax burden, 1977-1998

Variable
EmpIRatio (instr.)

(1)

(2)

32.48
(1.19)

6.66
(1.69)

PPE (instr.)

0.23
(0.01)

Div

Rent
Int

Comp
Unweighted

R2

0 994

-0.03
(0.01)

(3)

(4)

(5)

(6)

23 25
(3.947)

0.28
(0.01)
0.24
(0.01)

(7)

(8)

6.72

(1.52)

0 05

0.19

0.05

(0.01)

(0.03)

(0.01)

-0.03

0.16

0.16

0.03

0.03

(0.01)

(0.05)

(0.05)

(0.01)

(0.01)

0.02

002

-0.10

-0

(0.01)
0.10
(0.03)

(0.01)
0.10
(0.02)

(0.02)
0.00
(0.08)

(0.02)
0.00
(0.08)

09

0 02

0.02

(0.01)

(0.01)

0.14
(0.03)

0.14
(0.03)

0.72

0.74

0.74

0.78

0.71

0.73

(0.03)
0 995

(0.03)

(0.13)

(0.12)

(0.03)

(0.03)

0.995

0.96

0.96

0.995

0.995

0994

Notes: Panel-regression (GLS), dependend variable column (1)-(4) TotTax, column (5)-(6): IncTax, column (7)-(8)
IndTax, White-heteroskedasticity-consistent standard errors in parenthesis, fixed and time effects not reported

We further test for robustness by splitting the sample period in two equal periods. The
coefficients for foreign ownership are still positive in both sample periods, although slightly
insignificant (at the 10%-level) for the second period from 1988-1998 (not reported). We test
for possible non-stationarity of the residuals by running a pooled unit root test. The ADF-test
firmly rejects the unit root (but unit root tests are not very informative with only 22 years of
data). The Durbin-Watson statistic reports first order auto correlation. We therefore include
an AR(1) term in our regression (instead of time dummies),21 with no qualitative changes in
our results.

What can be said about the magnitude of the influence of foreign ownership on taxes?
The estimated elasticities from Table 4.3 for the extensive set of income measures (column 2
and 4) are 0.05 for PPE and 6.7 for the share of employment of affiliates (the latter being
a semi-elasticity). The former number implies that an increase in PPE of foreign affiliates
by one percentage, everything else being constant, increases corporate taxes by 0.05% (after
controlling for corporate income). An assumed (but realistic) increase in foreign PPE by 100%
over the sample period would than have caused an increase in state corporate taxes by 5%.
it is advisable to treat taxes as endogenous.
21 Inclusion of both AR(1)-term and time dummies resulted in near-collinearity of the regressors.
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The foreign employment share has risen by 2.5 percentage points over the sample period, this
implies according to a semi-elasticity of 6.7 a rise in the tax burden by 16.75% (= 6.7 · 2.5).
These numbers are small compared to the drop of average taxes during the sample period

(roughly 50%) but are substantial considering that we are far away from full diversifcation
(which would imply a share of foreign ownership close to one for a small country). Assuming a
constant elasticity, an increase in the foreign employment share by 15 percentage points would,
for example, imply a doubling of the tax burden.22

4.5

Concluding Remarks

This chapter has studied optimal capital taxation under cross-ownership of firms and capital in
the presence of imperfectly mobile capital. Both our theoretic and empirical analyses indicate

that the tax exporting effect is relatively important (when compared with the tax competition
effect). This is in contrast to the previous literature that has generally emphasized tax competition. The findings are consistent with the current high level of corporate taxation in the
presence of a considerable degree of financial integration. Our analysis moreover suggests that
reducing remaining frictions to cross-border capital movements actually leads to an increase
in capital taxes, which is diametrical to the common concern that further financial integration
undermines the ability of the government to raise revenues.
There are obvious implications for policy. If the tax exportation effect is dominating the
tax competition effect, capital taxes will be too high and not too low from a global welfare
perspective and tax competition becomes welfare improving. Accordingly, international tax
coordination should then aim at lowering taxes and not at setting minimum taxes. The analysis
also lays open the importance of investors' beliefs for optimal taxation in a financially integrated
world. The multiplicity of equilibria that stems from the time-inconsistency of government
actions (the government wishes to announce low tax rates in order to lure capital into the
country but has an incentive to tax capital heavily once investment has taken place) introduces
an additional role for tax coordination: international agreements can help to coordinate on
favorable equilibria. Governments may also gain by using commitment devices to reduce the
time inconsistency (such as tax holidays). However, while unilateral policies to reduce time
inconsistency can actually improve domestic welfare, they may not be beneficial on the world
level. This is because they allow governments to compete more effectively for capital, which
can lead to a domination of the tax competition effect and result inefficiently low taxes.

22This number should be taken with some caution because we probably measure the combined effect of
foreign ownership and cross-state ownership. Moreover, elasticities are unlikely to remain constant for such
large changes.
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Appendix to Chapter 4
Public good provision for common profit and capital income tax. If T applies
to profits and income, then c - (1 - B)[(1 - 1-)(f - f'k) + (1 - 1-)f'k] + r(k - (1 - B)k) -

(1 - B)[(1 - T)f - rk] + rk, g = 7-f, Dc/ar = (1 - B)[-f + (1 - 7-)f'k' - rk'} = -(1 - FL)f for
r = (1 - T)f' (no-arbitrage condition), Bg/8·r = f + T f'W =* MRS - (1 - B)f /(f + Tf'k') (1 - B)/(1 + ae) (with f = ko). I
Conversion between capital and capital income tax. Let 71 the tax rate on capital
returns. Then f'(1 - 71) -6 - r=:• 71 = 1- (r + 6)/f' (for section 4.2 set 6 - 0). With
f' =r+7+6 the conversion from T to 9 is given by 9 - 7-/(r +6+ 7-). •

Chapter 5

Summary and Conclusions to Part I
The analyses of the previous chapters have indicated, directly or indirectly, that incentive constraints on the side of the government are important for international risk sharing. Chapter 2
has demonstrated that incentive constraints can substantially restrict international risk sharing
and are therefore a potential explanation for the lack of international risk sharing. Furthermore, it could be argued that the actual extent and pattern of risk sharing across countries
is consistent with incentive constraints. Moreover, governmental moral hazard rationalizes a
home bias that is in line with the actual home bias in industrialized countries (Chapter 3).
In Chapter 4 it has been shown that international risk sharing indeed influences government

behavior (through the tax exportation motive). Benevolent governments should therefore be
aware of the distorting affects of international risk sharing and may, accordingly, restrict international risk sharing.

In contrast to other explanations for the lack of international risk sharing (as reviewed
in the introduction), incentive constraints explain a lack of risk sharing arising from government behavior; this is because individuals take aggregate outcomes as given and will therefore
always diversify according to standard portfolio theory. Governments have in fact several possibilities to influence the extent of international risk sharing. First, governmental policies can
make risk sharing for individuals less attractive (such as through asymmetric tax treatment
of domestic and foreign income).1 Second, it has been argued that due to strong competition
among financial institutions, risk sharing opportunities may be underprovided by the private
sector (Allen and Gale, 1995, and Shiller, 1993). Hence, if governments do not provide institutions that allow individuals to share risks effectively, this may result in a general lack
of risk sharing. Third, while in the previous chapters the focus has been on risk sharing by
individuals, centralized risk sharing is important too. In many respects governments have an
advantage in dealing with country-specific risks since they can make tailored contracts directly
with other governments (examples for such contracts are the structural funds within the EU
or fiscal equalization across states). A lack of centralized risk sharing may therefore not be
1 The current international tax system indeed puts investment abroad in a disadvantage. Tlifs is because
tax credits on foreign withholding taxes are usually imperfect (in particular for capital gains). Moreover,
governments subsidize domestic investment through dividend imputation schemes (see, for example, Gordon

and Gaspar, 2001).
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fully substituted by individual risk sharing (this is also because of the underprovision of risk
sharing institutions by the private sector just outlined).
The analysis also provided some insights into the welfare implications and the effectiveness

of additional international risk sharing. Since individuals may choose a degree of risk sharing
that is excessive from a social point of view (Chapter 3), increased risk sharing through new
risk sharing opportunities (such as, for example, the macro markets proposed by Shiller, 1993)
can actually lower welfare. Excessive risk sharing may, however, not come from individuals
alone. International competition (for example for foreign capital) may cause governments to
reduce remaining barriers to foreign investment to levels that cause excessive diversification.
In view of these arguments, a continuation of the observed downwards trend in the home bias
in recent years (which must be welcomed in terms of risk sharing) may in fact be undesirable.
The previous chapters also suggested that besides the extent of risk sharing, the type of risk
sharing is crucial for welfare. More consumption smoothing unambiguously leads to an increase
in welfare and should therefore be advocated by policy makers. On the other hand, a general
increase in risk sharing (i.e., risk sharing that also causes ex-post redistribution) may not be
desirable. This is because the current home bias is already close to the optimal home bias
(as suggested in Chapter 3). Moreover, the analysis in Chapter 2 has shown that most of
the gains from risk sharing can be reaped with consumption smoothing alone. Consequently,
consumption smoothing should be preferred since it does not cause additional costs through

distorted incentives.
Clearly, further research is required to substantiate the above made points. In particular,
we need to understand more about the implications of incentives constraints arising from
international risk sharing for economic policies, a subject which has been neglected in the
literature. The preceding chapters only provided a general analysis of this issue (with the
exception of capital taxation in Chapter 4). In particular, empirical evidence is warranted
to get more insights into the quantitative importance of distorted incentives (e.g., for the
structure of government spending and taxation policy). Since the welfare implications of risk
sharing initiated by individuals and by governments differ in the presence of governmental
moral hazard, it is also essential to understand how individuals and governments interact in
providing risk sharing, which raises questions such as: To what extent can private institutions
substitute for centralized risk sharing? Is the decline in the home bias due to more efficient
private risk sharing (such as through a reduction in transaction costs) or due to the removal of
barriers to cross-border investment imposed by governments? And, can competition between
governments to provide international risk sharing opportunities for individuals (in order to
attract foreign capital) lead to excessive risk sharing?

Part II

Entrepreneurial Risk Sharing

Chapter 6

Divestment, Entrepreneurial Incentives
and the Decision to Go Public
6.1 Introduction
The rich evidence on initial public offerings (IPO's) poses interesting and controversial questions, such as: What determines the decision to go public? Why do firms wait until they seek
listing? Why do entrepreneurs only sell a part of their stake at the IPO and unwind further
positions later on? Why does the performance of firms decline after the IPO?

While IPO-prospectuses typically stress the need to obtain financing for new projects as
the main reason for going public (Roell, 1996), there is broad evidence that IPO's are in fact
used by the initial owners to sell out the firm. For example, Mikkelson et. al.
(1997) report for
the U.S. that 10 years after the IPO the initial owners' stake in the firm is only 18%, compared
to 68% before the IPO. This large reduction is hardly surprising since founders of firms have
a strong motive to sell the firm in order to reduce their exposure to firm-specific risk and to
gain liquidity. One would therefore furthermore expect that firms are taken public soon after
the foundation and once being public, the initial owners sell most of their stake immediately.
However, Pagano et. al. (1995 ) report an average age of 33 years for firms that went public in
Italy (similar numbers are obtained by Rydqvist and Hogholm, 1995, for Sweden). In addition,
Mikkelson et. al. (1997 ) find that owners divest a large part of the firm subsequent to the IPO
(Rydqvist and Hogholm, 1995, even report that the initial owner hardly divests at the IPO at
all). This raises the question of why do owners postpone the sale of firm instead of selling as
soon as possible. Further puzzling evidence comes from the operating performance of IPO's.
Across countries there seems to be a strong tendency for the operating performance of firms
to drop after the IPO (Jain and Kini, 1994, Pagano et. al., 1995, Mikkelson et. al., 1997).
Possible explanations are based on window-dressing of earnings and the entrepreneur's desire
to time the IPO such to let it coincide with a peak in the performance. However, rational
investors should anticipate such motives and adjust their evaluation of the firm's prospects
accordingly, rendering any motive for the entrepreneur to trick investors obsolete.
In this chapter we provide a common explanation for the above issues (and other puzzling
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evidence related to IPO's) based on entrepreneurial moral hazard. We consider an entrepreneur

who wants to divest her firm but faces the problem that a reduction in her stake in the firm
also lowers her incentives to exert effort. Since with efficient markets the entrepreneur has to
fully bear the arising efficiency losses, this will constrain her in selling the firm unless also the
control of the firm is changed. The latter is rather uncommon for young and small firms (for
which entrepreneurship is most common) since it results in a loss of entrepreneurial human
capital. The entrepreneur's incentive to divest is furthermore limited because an entrepreneur
has typically several opportunities to sell the firm in the course of time. While the efficiency
losses of selling at the IPO may be fully internalized, subsequent divestment by the entrepreneur
(such as for example through seasoned offerings) reduces her effort further and poses a negative
externality on the existing shareholders. Therefore, if the entrepreneur cannot commit herself
to retain her stake after the IPO (especially younger firms and those not affiliated with a
mature parent firm or backed by venture capitalists may effectively lack the ability to make
such commitments), investors will further reduce their valuation of the firm at the IPO in order
to be compensated for the additional efficiency losses.

We show that, as a consequence, the entrepreneur will stagger her divestment over time,
i.e., she does not exclusively sell at the IPO but uses the secondary market and/or seasoned
offerings for additional divestment. The entrepreneur's lack of commitment has furthermore
implications for the decision to go public. In early stages of the life of the firm, when the
proceeds from investment and effort are still far off, the entrepreneur's valuation of the firm is
low (because she has to stay undiversified and illiquid for a long time) and hence the potential
benefits from selling the firm are high. However, this also means that the entrepreneur has a
high incentive to divest subsequently to the IPO. Investors anticipate that and will lower their
valuation of the firm accordingly. We show that the second effect dominates the first, which
causes the gains from going public to be low initially. Instead of going public immediately after
the foundation of the firm, the entrepreneur may therefore wait with the listing.
The empirical implications of our theory are largely supported by the evidence. First, our
model can endogenously produce a plausible life cycle of the firm: entrepreneurs wait until they
take firms public (or may not go public at all), divest a certain stake at the IPO and divest
thereafter in the secondary market (or through seasoned offerings) but do not completely exit
unless there is also a change in control. The analysis also rationalizes the use of venture capital
before the going public as a way to reduce commitment problems. Furthermore, our theory

can explain the operating underperformance of IPO's as a result of lowered entrepreneurial
incentives, which stem from a reduction in the entrepreneur's stake in the firm at the IPO.
Another prediction of our model is that there should be a positive relationship between the
degree of ownership by the entrepreneur and the operating performance. There is some evidence
for that.1 We also derive some appealing predictions regarding the relationship between the
i Jain and Kini (1994) find indeed such a relation for U.S. IPO's, and Holthausen and Larcker (1996) for
reverse leveraged buy-outs. Aforeover, Downes and Heinkel (1982) find that the share of equity retained at the
IPO is related to the valuation of the firm (on the other hand, Pagano et. al., 1995, and Mikkelson et. al.,

1997, find no relationship between ownership and performance).
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costs of going public and the age of public firms and between the timing of going public and

the amount of divestment at the IPO.
We show that the entrepreneur's divestment plan is (constrained)-inefficient (i.e., inefilcient
beyond the moral hazard problem): the entrepreneur divests too much and too late and as
a consequence too few firms go public. This in contrast to single-trade models, in which
the stock market has been shown to operate efficiently (Kocherlakota, 1998, and Magill and
Quinzii, 1999 and 2001). This inefficiency provides a rationale for IPO-lockup periods because
they can act as a commitment device that can improve the entrepreneur's divestment plan. We
furthermore derive a proposal for financial regulation that completely restores efficiency without
reducing flexibility. This is achieved by requiring the entrepreneur to divest through existing
shareholders, which forces the entrepreneur to internalize the adverse effects of divestment on
the existing shareholders. Besides, our analysis also makes a strong case for disclosure and
trading size restrictions for insiders: both disclosure of trades and limitations on the size of
trades are needed to make a stock market operative in the absence of the ability ofentrepreneurs
to commit themselves to future divestment.

There has been surprisingly little theoretic research into the go public of firms. Most
closely related to our analysis is probably the signalling theory by Leland and Pyle (1977).

In this theory the equity retained by the entrepreneur serves as a signal for the quality of
the firm and does therefore also predict a relationship between the IPO retention and firm
performance thereafter. There is furthermore a strand of the literature that emphasizes the
informational aspects of the stock market and relates it to the timing of going public (Ellingson
and Rydqvist, 1997 , Chemmanur and Fulghieri, 1999, Titman and Subrahmanyam, 1999, and
Maksimovic and Pichler, 2001). In Chemmanur and Fulghieri (1999) the entrepreneur faces a
trade-off between lower financing costs (compared to venture capitalist financing) and higher
informational costs when going public. Ellingson and Rydqvist (1997) present a model in which
trading at the stock market produces information that helps to reduce adverse selection. The
initial owner may therefore prefer to first sell a part of the stake at the IPO and sell further
shares later under more favorable informational conditions. Change of control has also been
emphasized as a motive for going public (Zingales, 1995, Mello and Parsons, 1998). This papers
argue that the initial owner maximizes the proceeds from selling the firm by differentiating
between investors, which usually leads to selling the firm in different stages. For example, in
Mello and Parsons (1998) the initial owner uses the IPO to sell shares to small and passive
investors, while the marketing of controlling blocks occurs separately.2 The analysis in this
chapter differs from the above contributions in that we explain the timing of the going public
with a trade-off between entrepreneurs' incentives to sell their firms as soon as possible and
distortions arising from an inefficient divestment plan.
The remainder of the chapter is organized as follows. The next section outlines the static
2There is also a large literature on underpricing which generally emphasizes adverse selection (Chemmanur,
1993, Grinblatt and Wang, 1989, and Welch, 1989). A notable exemption are Stoughton and Zeclmer (1998).
In their model oversubscription of the IPO is used by the owner to differentiate between investors in order to
reduce monitoring.
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divestment problem under moral hazard. Section 5.3 extends to a dynamic framework and
studies secondary market trading. Section 5.4 derives the implications for the life cycle of
the firm and the decision to go public. Section 5.5 and 5.6 contain empirical and policy

implications, respectively. The final section concludes.

6.2

The Stock Market and Entrepreneurial Incentives

Consider an entrepreneur (denoted E) who has founded a firm at time t=0 that yields a payoff f at t = 1. The pay-off depends on the effort e exercised by the entrepreneur, specifically

we assume that f = e. Effort is chosen at time of production (t = 1) and gives disutility
of c(e) = e2/2. The entrepreneur maximizes wealth and discounts time with B (B < 1).
There are a large number of investors that maximize wealth but do not discount time. This
is a simple way to model an incentive for the entrepreneur to sell the firm to investors (the
incentive is motivated by the fact that an entrepreneur is exposed to firm-specific risk and
often cash-constrained while investors are typically well diversified and liquid). Ideally, the
entrepreneur would like to sell the whole firm at t = 0. We assume that the entrepreneur's firmspecific abilities and further costs rule out a complete exit (including a transfer of managerial
responsibilities and control). The entrepreneur can, however, sell cash-flow rights (shares) to
the investors at the beginning of the period. In doing so, E faces the following problem. If
she sells a part of the firm, she participates less in the firm's pay-off and has less incentives
to exercise effort. Although the investors cannot observe effort, it is assumed that they can
observe how much of the firm is sold by the entrepreneur (this assumption will be discussed
below). Consequently, investors lower their valuation of the firm when the entrepreneur reduces
her stake in anticipation of a lower effort choice. This poses a restriction to E's divestment. In
fact, E faces a trade-off between the gains from divestment (given by the discount factor 1 - B)
and distortions arising from the fact that her effort choice has to be incentive compatible.
More specifically, if all parameters of the model are common knowledge and the share 8 of
the firm that is retained by the entrepreneur is observable, investors can fully infer the effort
the entrepreneur will exercise. Investors are assumed to competitive. The price p of the firm
will then be exactly f (E), where E is the entrepreneur's effort choice given 0. The two-stage
maximization problem faced by the entrepreneur is

Illarosecl{0(8,2) = (1 - 8)p(E) + Blof(E) - ]}, s.t.

(i) e- argillax.zo{Bf(e) - f},
(ii) p(E) = f (F)
f ( -E
(iii)

(6.1)

The first part of the objective function 0 are the proceeds from sale of the firm, the second
part is the net benefit from production discounted at B. Condition (i) requires the effort choice
to be incentive compatible, (ii) states that investors correctly anticipate the production of the

firm and (iii) is the assumed production function.
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share of 8 - 1/(2 - B) in

the jirm.

proof· With f (E) = E (condition (iii)) it follows from (i) that e= 8. Am (ii) we have
PCE) = f(E) = 8. The FOCfor the objective function is then 1 - 28 + 0[28 - 81 - 0. Solving
for G yields 0

-

1/(2 - B). I

As argued above, the moral hazard problem prevents complete divestment. An interesting
question is whether the choice of 8 is efficient, in the sense that a social planner who has
to respect the limited availability of assets (shares) and the unobservability of effort cannot
improve the allocation.3 The answer is yes. The intuition is that the negative externalities,
which arise because a sale of shares reduces the incentives for the entrepreneur and lowers the
pay-off for all shareholders, are fully internalized through a reduction in the price of the firm.

In fact, Magill and Quinzii (1999, 2001) (and also Kocherlakota, 1998) have shown in a more
general framework with uncertainty that a stock market solves the trade-off between the gains
from trade and distorting incentives in an optimal way.
This analysis rests on two crucial assumptions. First, investors can observe asset trades.
Since the firm's price depends on the share of the firm sold by the entrepreneur, investors have to
know this share when making their trades (in the model all trades takes place simultaneously).
This is not a cause for concern for IPO's, where the amount of shares offered is fixed or governed
by rules. For the secondary market, one can argue that disclosure requirements for insiders
coupled with quantitative trading restrictions make trades de facto observable. However, this
is generally only ex-post disclosure.4 This means that an investor that buys shares cannot
observe whether the entrepreneur simultaneously sells to other investors and is therefore not
able to price the shares correctly. The second crucial assumption is that trade only takes place
once. Again, this is reasonable for IPO's but does not fit with secondary market trading. If
there are multiple trading opportunities, investors face the danger that the entrepreneur divests
subsequent to their investment. In fact, if the entrepreneur in our model were unexpectedly
allowed to retrade, she would divest further.
Proposition 6.2 (retmde) Given that the entrepreneur has an initial shan of Go (0 < 00 5 1)
in the jinn, she retains a share of 8 - 80/(1 - 2B) (< 80 for B < 1) after trade.
Proof. anatogous toproposition l (the entrepreneur madmizes now (80-8)p(E)+B[ef(E) -

2/2] s.t. conditions (i)-(iii) in

(6.1)).

/

The intuition for that result is that a reduction in the entrepreneur's stake in the firm only
affects the price of the shares the entrepreneur is currently selling (80 - 0) but not the ones
already sold (1 - 80). Thus her costs of divestment decrease and she divests more.
According to Proposition 6.2, infinitely many (unexpected) trading opportunities would drive
the share the entrepreneur retains to zero (since she only retains a fraction of her initial stake
in the firm in every trading period).
she has

3 This is the concept of constrained pareto-effciency dating back to Diamond (1967)
4For a discussion of the observability of trades see Kocherlakota (1998) and Magill and Quinzii (1999).
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The Dynamic Divestment Problem

In practice investors do of course know that entrepreneurs can divest at later stages (for example
through seasoned offerings). They will therefore lower their valuation for shares of the firm.
In this section we study how this will affect the amount and the timing of divestment by the
entrepreneur and whether the outcome remains efficient. We do that by extending the model for
continuous time trading. In line with existing disclosure rules and trading volume restrictions
we relax the assumption of instantaneous observability of trades and restrict divestment to
take place in small amounts only.
Firm's pay-off arises now after a period of length n. During this period the firm can
be traded continuously. Effort is chosen after trading. The entrepreneur discounts with the
continuous time discount factor 6 (6 > 0), investors continue to have no time preference. The
firm is priced competitively by the investors for any trade during the period according to E's

anticipated divestment path given her share in the firm 8(t) prior trading (thus the price of
shares in a trade does not depend on the amount of the firm divested at that point of time). For
the moment we require 8(t) to be differentiable.5 Since the divestment path will be correctly
anticipated by the investors, the price of the firm in equilibrium is constant over time. The
entrepreneur's maximization problem is given by
maxos#(t)51{0({8'(t)}05tsn, 8(n),2)

= fon -e-6:8'(t)p@)dt + e-6,2[8(n)f(F) - ]}, s.t.

(i) E- arginaxe,0{8(n)f(E) - }
(ii) Vosksn:{8(t)}kggarg liiax{8(t)}*ses"{0tkk({8'(t)}ostsn, 8(n),2) with

0:2& - f,n -e-&8'(t)p(E)dt + e-6,*I#(n)f(2) - ]

(iii) p(2) = f(E) (iv) f(E) = E (v) 8(0) =

1

(6.2)

The objective function 0 is the continuous time generalization of the objective function
from problem (6.1) with the initial condition 8(0) = 1. Condition (i), (iii) and (iv) are as
in the static optimization problem. Condition (ii) rules out any time-inconsistent divestment
paths by requiring that the chosen path is optimal at any point in time. Time inconsistency
arises because the price of a share in a trade depends on divestment decisions that take place

after the trade. Given her time preference, E would like to commit herself to a divestment path
with a certain divestment at t=0 but no divestment thereafter. However, once E has divested,
she has an incentive to divest further (as Proposition 6.2 states). Investors will anticipate that
and price the firm according to a time consistent divestment path.

5This is motivated by trading volume restrictions such as in the U.S. (SEC rule 144) that effectively rule
out large transactions by insiders in the secondary market. In the next section we study the IPO and allow for
discrete divestment.
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Proposition 6.3 (divestment path) The entrepreneur divests a constant amount 8'(t) = -6/(lt
6n) at any point in time and remains a share of 0(n) = 1/(1 + On) after tmding.

Proof. See Appendix. a
The reason why E divests in pieces and not all at once arises from her motive for retrade
(Proposition 6.2). After she has sold an amount of the firm, she has an incentive to sell more of
the firm. This is the case because when she retains less of the firm, her costs of divestment in
terms of a reduction in the proceeds from future sales are reduced. In that way, any divestment
creates a new incentive for divestment and leads to a divestment path. Rationality requires
that investors anticipate subsequent divestment and lower their valuation of the firm. The
restriction to small amounts of divestment at any point of time coupled with the fact that
E fully internalizes the effect of her divestment on the proceeds from future sales, prevent
a complete sale of the firm during the trading period. Thus, production of the firm will be
positive and investors are prepared to pay for the firm (which, in turn, makes it worthwhile
for E to sell).

The speed of divestment 18'(t)1 = 6/(1 + 6n) increases with the 6, the costs of deferring
divestment. The length of the trading period n only influences divestment in so far as it changes
the factor at which the final pay-off is discounted (e-8n). If one sets the discount factor to
6:- 8*/n (which makes the present value of the final pay-off independent of the length of the
period), the share retained by E is 8(n) = 1/(1 + 6*) and independent of the length of the

trading period.
The existence of a divestment path is potentially relevant for the equity premium. Kocherlakota (1998) and Magill and Quinzii (1999, 2001) have studied the equity premium in a general
equilibrium model with a single trading period and have found that the introduction of moral
hazard reduces the ability of the model to produce high premiums. Matters are likely to change
in dynamic setting with moral hazard. This is because the presence of a divestment path leads
to a reduction of prices in anticipation of a drop in performance in the future (due to future

divestment). This may lead to lower price-earnings multiples since they are computed from
current earnings.
We have argued in the previous section that the divestment chosen by the entrepreneur
leads to constrained-efficiency. In the dynamic setting this is not the case anymore, i.e., a
social planner that has to respect the unobservability of effort and the availability of assets
(shares) call improve the allocation by setting a difrerent divestment path.

Proposition 6.4 (dynamic inelliciency) For n > 0: (i) the solution to (6.2) is
constmined-inellicient; (ii) the e icient allocation is that divestment only takes place at t=0
with a share of 8'= 1/(2 -e-4) being retained; (iii) compared to the second best solution, E
divests excessively, i. e., 8(n) < 8*.

Pmof. see Appendix. a
The non-optimality of the decentralized solution stems from the fact that the entrepreneur
cannot commit herself to future trading. As a consequence she faces a lower valuation of
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her firm than what would be justified by her current stake in the firm. This restrains her
from divesting the optimal amount immediately. Her motive for retrade, however, gives her
an incentive to divest after the IPO. This causes an inefficient timing of the sales of the firm
because she has a preference for time vis-a-vis the investors. Moreover, since for any t>0 she
does not fully internalize the agency costs of a reduction in her stake in the firm (she does not
take into account the shares that are already sold), she divests in total more than the optimal
amount.

6.4

The Decision to Go Public and the Life Cycle of the
Firm

In the preceding section we have studied the dynamic aspects of stock market trading under
moral hazard. Since trade as an entrepreneurial firm is only one of the possible stages in the
life cycle of firm, the benefits at this stage interact with decisions made by the entrepreneur
at other stages. In order to study this interaction, we embed the previous analysis in the life
cycle of the firm.
The life cycle of a firm is typically characterized by a phase of full private financing after
the setup. Then, a venture capitalist may obtain a stake in the firm. At some point of
time, the entrepreneur may decide to take the firm public with an IPO, to be followed by
secondary market trading. Eventually, as a last stage in the transformation from a purely
entrepreneurial firm to a professionally managed corporation, the firm may get acquired, for
example by a corporate raider. In the following, we focus on how the decision to go public
arises as a consequence of the dynamic inefficiency faced by the entrepreneur when selling the
firm (venture capitalism and change of control are discussed at the end of the section)
We first extend the model from the previous section to two divestment stages: IPO and

secondary market trading. The entrepreneur can first sell shares at the IPO and can then
trade during a period of length n (the trading phase is identical to the model from the previous
section). The difference between secondary market trading and an IPO is that in the latter a
large number of shares are sold at one point of time. Moreover, the number of shares being

sold at an IPO is generally known to investors and will affect the price of a share at the IPO
(which compares to instantaneous disclosure for second market trading).

Corollary 6.1 The entrepreneur sells 1- 8(0) =1- (1+ 6n)/(e-an + 2671) at the IPO and
retains a shan of 8(n) = 1/(e-6" + 28n) aBer trnding.

Proof· See Appendiz. a
Corollary 6.1 uses a generalization of Proposition 6.3, namely that the entrepreneur divests
a constant fraction of her initial stake 0(0) (which is now different from 1) during the trading
period. At the time of IPO the entrepreneur simply chooses the optimal initial stake 8(0) for

the divestment path. The utility arising from this divestment pattern can be used to compute
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the gains from gain public (the alternative of staying private being that the whole firm has to
be kept until production takes place).

Proposition 6.5 (the gains hum going public) The gains from going public b(n) follow an
hump-shape on [0, co) and are zem forn=0 andn-+ 00.
PToof. See Appendix. m
The intuition behind Proposition 6.5 is as follows. The gains from going public are low in
early stages of the life when production is far off (n large). This is because the entrepreneur
has then a strong desire to cash in. Investors anticipate this and since the entrepreneur cannot
commit herself to keeping a stake in the firm, they will pay a low price for shares of the
firm. This effect on the firm's price outweighs the potentially high benefits from selling the
firm and makes the gains from going public initially low. As time passes by (n 1) the time
inconsistency problem is reduced because the entrepreneur has a greater interest in keeping a
stake in the firm. Investors will value the firm higher and the gains from going public increase
initially. However, as the time of production approaches, also the relative valuation of the firm
by the entrepreneur vis-5-vis investors increases (since production is
discounted less). This
effect eventually outweighs the reduction in the time inconsistency problem and the gains from
going public fall. At then end of the trading period, the gains from going public are zero.
On the contrary,

if there is no time inconsistency the benefits from going public are always

decreasing with the age of the firm (ni) (the only effect of n on the gains from going public
is then through a change in the discount factor e-6'*). The entrepreneur would then choose to
go public immediately after the foundation of the firm or remain private forever if the costs
of going public exceed the initial gains from going public. In the absence of commitment,
however, the entrepreneur may postpone listing until the benefits b(n) exceed the costs. If
the gains at their maximum are still lower than the costs of going public, the firm will remain
private forever.
The dynamic inefficiency of E's divestment furthermore gives rise to a plausible role for
venture-capitalism and a transfer of control during the life cycle. In contrast to small shareholders, venture capitalists are usually active investors. They often have a seat in the board
and can for example make future increases in their stake in the firm contingent on the performance of the firm. Consequently, venture capita.lists have some influence over the entrepreneur
and are at least partly able to force the entrepreneur to internalize the effect of a reduction in
her stake on the value of the venture capitalist's stake.

Venture capitalism can be modelled as follows. Assume for simplicity that the entrepreneur
can fully commit herself vis-d-vis the venture capitalists. There is then no dynamic inefficiency

from divestment (through the venture capitalist). Assume furthermore that venture capitalists
require a premium for the large exposure to firm specific risk and the illiquidity of their stake
(compared to investors that can fully diversify and have a market to trade their assets). Their

valuation of the firm will therefore be lower than for investors but still larger than for the
entrepreneur. Venture capitalists can then be used in early stages of the firm when the dynamic
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inefficiency is high (they effectively reduce the discount factor for the entrepreneur). Since the
valuation of the firm by investors is still higher than for the venture capitalists, the entrepreneur
may still take the firm public in later stages (when dynamic inefficiency is reduced). To
the contrary, in the absence of the dynamic inefficiency venture capitalism and going public
cannot jointly occur during the life cycle. This is because the entrepreneur goes either public
immediately (with no need for venture capital then) or remains private forever (possibly with

venture capital financing).
We assumed that efficiency losses (due to the loss of the firm-specific abilities of the entrepreneur and/or agency costs under the new form of ownership and control) make a transfer of
control initially undesirable. If the firm goes public the productive opportunities of the firm
are less and less exploited when the entrepreneur reduces her stake (since effort is reduced). At

it worthwhile to sell the whole firm to an investor even though
there are efficiency losses involved in the transfer of control. In our view of the firm, this represents the final stage in the life cycle (only to be followed by liquidation of the firm). Again,
if there were no time-inconsistency a change in control would either take place right after the
setup of the firm or never. This is because in absence of frequent divestment throughout the

a certain point this may make

life of the firm, the firm gains value for the entrepreneur vis-A-vis investors, hence the sale of
the firm should only occur right after the foundation.

6.5

Ernpirical Relevance

Our theory is build around the idea that the going public decision is driven by the entrepreneur's
desire to divest the firm. There is indeed broad evidence that owners reduce their holdings
substantially at the IPO and thereafter. For example, Mikkelson et. al., 1997, report for U.S.
18% during the

first 10 years after the
stressing
the
sale of the firm as the
IPO (however, this prediction is common to all models
motive for the going public decision, e.g., Zingales, 1995).6 Since a reduction in ownership
increases incentive problems, our model moreover implies that the operating performance of

IPO's that the stake of insiders declines from 68% to

firms drops after the going public. There is overwhelming evidence for this phenomenon (see
for example Jain and Kini, 1994, Holthausen and Larcker, 1996, and Mikkelson et. al., 1997).
Alternatively, a drop in operating performance can also emerge if owners time the IPO to let it
coincide with a peak in the performance of the firm (Ritter, 1984) or if window-dressing is used.
More specifically, however, our theory furthermore predicts a relationship between the amount
of equity retained by the entrepreneur and the operating performance of the firm. In their
study of U.S. IPO's, Jain and Kini (1994 ) report that there is a significant positive relation
between post-IPO operating performance and the amount of divestment by entrepreneurs.
Holthausen and Larcker (1996) find similar results in their study of reverse leveraged buy-outs
(RLBO's). With a more general focus, Mikkelson and Partch (1985) and Wruck (1989) find
6 Similar results are obtained by Rydqvist and Hogholm (1995) and Brennan and Franks (1997) for Sweden
and the U.K., respectively.
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a positive relation between ownership concentration and performance of public firm. On the
contrary, Mikkelson et. al. (1995) and Pagano et. al. (1995) do not find a relation between
ownership structure and post-IPO operating performance.7

A further prediction of our model is that due the dynamic inconsistency, the entrepreneur
does not solely divest at the IPO. Many studies report that the share divested by the original
owners at the IPO is not very large but that after some years the entrepreneur has divested
a substantial amount. In the sample of Mikkelson et. al., 1997, 24% is divested at IPO and
26% in the next ten years, other studies report that the entrepreneur sells very few at the
IPO (for example Rydqvist, 1995). Furthermore, the presence of moral hazard in our model
implies that the owner does not completely divest (at least not as long as the firm operates
independently). This hypothesis is not obtained by other theories stressing the sale of the firm
as an important determinant of the going public decision. It also runs counter to standard
portfolio diversification considerations. Although we are not aware of direct evidence for this
hypothesis, most studies find that the original owner still remains a significant stake in the
firm even after many years (18% in Mikkelson's study).
It is generally appealing that our simple model produces a plausible life cycle of the firm with
the stages venture capitalism, going public (with an IPO and secondary market trading) and
eventually acquisition by another firm. We are not aware of other papers that can reproduce
such a life cycle of the firm with a single model. The plausibility of the life cycle arising from
the model also indicates that the dynamic inefficiency in divestment is indeed relevant for the
life cycle. This is because, as we argued in the previous section, all stages would collapse to
the time immediately after the foundation in the absence of a lack of commitment (and could
furthermore no co-exist).

Our model furthermore predicts a relationship between the costs of going public and the
age of public firms.

Proposition 6.6 (waiting time) An increase in the costs Of going public increases the waiting
time until going public (provided the jirm goes public).
Proof. See Appendix. m
U.S. stock markets are considered to provide cheap access to capital compared to European
markets, one would therefore expect U.S. firms going public earlier than European firms. Quite

strikingly, Pagano et. al. (1995 ) report an average age of 33 years for firms that went public
in Italy (similar numbers are obtained by Rydqvist, 1995, for Sweden) compared to 11 years
for the U.S. (Gompers, 1996 ).
The dynamic inefficiency in divestment has also an implication for the relationship between
the timing of going public and the entrepreneur's divestment.
TA relation between equity retention and firm performance is also predicted by Leland and Pyle (1977). In
their adverse selection model the entrepreneur has superior information about the firms prospects. The share
retained serves as a signal for quality.
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Proposition 6.7 (divestment behavior) Finw that go public later divest either modemtely or
aggressively in contrast to firms that go public early.
Proof. See Appendis. i
Proposition 6.7 underlies that both firms with low and high 6 have low benefits from going
public. This is not surprising for firms with low 6 because then the potential gains from going
public are low. However, also high-6 firms have low benefits since the entrepreneurs of such
firms have a strong motive to divest, hence they face a higher time inconsistency problem. The
arising efficiency losses outweigh the higher potential benefits from going public that come

with a high 6 (for the same reason are the gains from going public low in an early stage in
the life of the firm). Thus firms that need the stock exchange most get listed at late stages in
their live (or even remain private)! We are not aware of any direct evidence for (or against)
the above relationship but it could possibly account for the observed diversity in firms that
remain private (as noted in Pagano et. al., 1995).
In the next section we show that a tock-up period in which insiders agree to refrain from
divesting during a specified time after an IPO can actually reduce the time inconsistency problem. We would thus expect that firms for which the inconsistency problem is less pronounced
to make less use of lock-up periods. This should be the case for firms with venture capital.
Since venture capitalists have an interest in keeping the value of their stake, they will (as
argued in Section 5.4) use their power (for example board participation) to avoid actions by
the entrepreneur that are detrimental to the firm's performance, i.e., excessive divestment.
Correspondingly, Brav and Gompers (2000 ) find that firms that are not backed by a venture
capitalist have on average longer lock-up periods (however, Brav and Gompers consider adverse
selection as the explanation for lock-up periods).
Lastly, our model implies that the valuation (as measured, for example, by P/E-ratios)
should be higher for firms with low 6. This is because these firms have lower divestment and
their performance is expected to drop less relative to firms with higher 6. Since firms with lower
6 divest also a lower amount at the IPO (Corollary 6.1), we should see a positive relationship
between the amount of equity retained after IPO and the valuation of the firm at IPO. Downes
and Heinkel test this prediction for U.S. IPO's (which also arises from the Leland-Pyle-model)
and find clear evidence of such a relationship.

6.6

Policy Implications

The preceding section has shown that the evidence broadly supports our model, which is
driven by the inability of the stock market to provide an efficient transfer of ownership. In the
following we examine whether regulations can reduce this inefficiency.
Our analysis makes obviously a strong case for requiring disclosure and limiting the size
of trades by insiders. Such regulations are commonplace at major exchanges. If there is no
disclosure, the entrepreneur could completely divest without the investors noticing it. The
disciplining effect of a price drop in the shares on future divestment is then absent. Knowing
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this, investors will not trade with the entrepreneur. Disclosure, however, is not suflicient to
avoid market breakdown. Regulation has also to ensure that the amount which can be divested
by the entrepreneur at one point of time is small. The intuition for this is given by Proposition
6.2, which states that the entrepreneur would like to divest a fraction of her stake at every
trading opportunity. For continuously traded firms, the entrepreneur could then completely
exit during the trading period. This again rules out any divestment in equilibrium.
Since the dynamic inefficiency arises from a lack of commitment with respect to future
divestment, any device that allows the entrepreneur to commit herself can enhance efficiency.
For example, it is common practice that insiders agree at the IPO on a so-called lock-up period
(usually 180 days), during which they are barred from trading shares. A prominent argument
for lock-up periods is that any unfavorable information being withheld by the insiders at the
IPO will be disclosed during that period. A lock-up period can then limit the adverse affects
of insider information (for example Brav and Gompers, 2000). However, a lock-up period also
increases efficiency by reducing time inconsistency.

Proposition 6.8 (lock-up period) Committing not to trade during a period k>0 after IPO
increases the utility of the entrepreneur.

Proof. See Appendix. i

In our model, an increase in the duration of the lock-up period is always efficiency enhancing
because it enables the entrepreneur to choose a more efficient timing of divestment. This
will not necessarily be the case if there are losses due to reduced flexibility arising from the
commitment. For example, the entrepreneur may want to divest in order to adjust to new
information. In general, lock-up periods will pose a trade-off between flexibility and efficiency.
This makes lock-up periods and other commitment devices that simply rule out trading during
a certain period an inappropriate tool to deal entirely with the time inconsistency problem.

Is it possible to enhance the efficiency of stock market trading without losing flexibility?
This would require that the entrepreneur can divest at any time but also has to ensure that
she internalizes the effect of divestment on existing shareholders. In the following we propose
a mechanism that fully restores (constrained) efficiency without reducing flexibility. The underlying idea is simple: the entrepreneur can divest at any time but has to do so through

existing shareholders. Consider, for example, the case of a single existing shareholder. If the
entrepreneur sells shares to this shareholder, the shareholder will price the reduction in the
value of the shares already owned into the transaction. Since the entrepreneur has no other
means of divesting, the shareholder cannot be made worse off and any efficiency loss through
a reduced stake will be internalized. The story becomes more complicated if there are several

shareholders. This is because a single shareholder will fail to internalize the effect a transaction
has on other shareholders. Therefore, the entrepreneur has to make a joint offer to all shareholders in order to achieve a complete internalization. Consider the following mechanism. An
entrepreneur who wants to sell at t proposes an amount 8(t) - 8*(t) she wishes to sell
(where
0(t) is her current stake) and a price p to the shareholders. If all shareholders agree the offer
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is accepted and every shareholder buys a fraction of 8(t) - 8* (t) according to his share in the
outside equity (1 - 0(t)) at price p. Otherwise, the offer is rejected and no divestment takes
place.

Proposition 6.9 (divestment ofer) If an ofer (8(t) -8*(t),p-) is accepted, it does not
the total wealth of the investors.
Proof. See Appendis. a

change

Proposition 6.9 states that the entrepreneur fully internalizes any effect of her divestment
on the wealth of the investors. Moreover, since the share transactions take place in proportion to every investors' stake in the firm, there is no divergence between the investors: either
the offer is accepted or turned down unanimously.8 As in the previous analysis, the entrepreneur does not have to share any surplus with the investors (since investors do not behave
strategically). Consequently, every divestment that can increase the utility of the entrepreneur
without reducing the wealth of the investors will take place; the divestment will therefore be
constrained pareto-efficient. Another way to put this is the following. Since investors know
that they will be fully compensated for any divestment taking place in the future, they will
price the shares according to the entrepreneur's current stake in the firm. Hence there is no
time-inconsistency problem. The advantage of this mechanism in contrast to a lock-up period

is that it does not reduce the entrepreneur's flexibility. For example, the entrepreneur could
react to an unexpected change in her discount rate (e.g., a liquidity shock) by selling shares
through an offer.9

6.7 Summary
This chapter presented a new view of the life cycle of the firm and the decision to go public;
our analysis suggested that both can be explained by a dynamic inefficiency arising from a lack
of commitment with respect to future divestment by the entrepreneur. Our model is consistent
with a wide range of empirical facts that otherwise can only be explained by a combination
of models. We furthermore derived implications that allow to test for more evidence for the
theory.

Our results are useful for evaluating and designing financial regulation. They suggest that
the fact that entrepreneurs spread their divestment over time is not an efficient outcome. The
8Requiring unanimity votiiig among a large nmnber of shareholders may be unreasonable in practice. However, a less restrictive rule such as majority voting will give the same outcome since there is no divergence
among investors.
gThe proposed mechanism is in fact quite similar to regulations in mainly European countries that apply
for registered increases of capital. Such regulations require that capital increases liave to be accepted by the

shareholder's meeting and include the right for every shareholder to buy a number of new shares at a special
price. Like our mechanism, the ainount of shares which can be bought is proportional to the number of shares
a shareholder already holds, which ensures that any effect caused by the capital increase on sliareholders (such

as dilution) is internalized.
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analysis provides therefore a theoretic justification for lock-up periods. We have furthermore
derived a mechanism that call fully restore efficiency without reducing flexibility. With respect
to trading restrictions for insiders, we have identified requirements that ensure that entrepre-

neurs who are subject to moral hazard can divest in the absence of commitment.
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Appendix to Chapter 5
Proof of Proposition 6.3. Setting f (2) = e in (i), taking derivative with respect to
E and setting to zero gives 8(n) -2=0 =* e - 8(n). From (iii) and (iv) we have then
p(E) = 8(n). Inserting in the objective function yields 0 - j;;' -e-aB'(t)8(n)dt + e-*0(n)2/2.

The FOC for (ii) at t=k i s
dttkk
00(8'(k))
de(k) - 08(k)
-

fn 190(8'(t)) de'(t) dt +
A 08'(t) de'(k)

8$t>k (8(n)) 08(n)

68(n) 08(k)
Dtttk(0(n)) fn '90(8(n)) de'(t) dt = 0
08(n)

A 08'(t) de'(k)

By the envelope theorem we have

f. 00(e,(t)) de'(t) dt + Dtt>k (0(n)) fn 00(0(n)) de'(t) dt= 0

A

08'(t) de'(k)

08(n) * DO'(t) dO'(k)

and that the FOC can be evaluated for 08(n)/08(k) = 1. The FOC therefore simplifies to

dtt>k - 00(0'(k)) 00:2':(0(n)) =0
de(-k) -

00(k)

08(n)

Inserting the objective function gives
. -e-6„8(n) + fr -e-&8'(t)dt + e-6n#(n)-0. Differentiating with respect to k yields be-dk#(n) + e-dke'(t) =0 4 9(t) = -88(n) for O s t<n.
For t=n define Bn := linit-«. 8(t), 8(n) is then arg inaxe(n){(en - 8(n.))8(n) + 0(n)2/2}
(maximization of utility in the last period) which gives 0(n) = On hence there is no (discrete) end-of-period divestment. Computation of 8(n), 8'(t), 8(t): 8(n) =l + f 8'(t)dt =
1+ f; -60(n)dt -1- bn#(n) =4 8(n) = 1/(1 + 6n) 4 8'(t) = -6/(1 + 6n). The divestment

path is then 8(t) =l t .11: 8'(s)ds -1- bt/(1 + bn). m
Proof of Proposition 6.4. (i) If we restrict us to allocations in which investors get zero
profits, a constrained efficient solution is given by a feasible divestment path {8(t)}ov<1 that
maximizes the objective function 0 in (6.2) subject to condition (iii). Feasibility requires that
the incentive constraint (i) is fulfilled and that conditions (iv) and (v) are met. The solution
to (6.2) (Proposition 6.3) shows that E divests for all 0 S t s 1. The social planner could
improve the allocation by shifting divestment to time t=0 and leave everything else, i.e. total
divestment and price unchanged. This will increase the utility of E because she receives the
proceeds from divestment earlier but leaves the position of the investors unchanged; (ii) From

(i) it is clear that a constrained-efficient allocation requires all trades taking place at t = 0,
i.e. 8*(0) - 0*(t) = 0*(n) for all O f t s l (we skip the requirement that 8(t) is difTerentiable
to ensure existence of the constrained-efficient solution). Constrained efficient divestment has
then to satisfy

8. = arg max (1 - 8.)f(E) + e-8,'[8•f(E) - 2 /21
0<00<1

s.t. to conditions (i) and (iv) in problem (6.2). Using 2 - 8* (optimal effort according to
condition (i)) and f (E) = E (condition (iv)), the FOC to the problem is 1 - 28* + e-6n = 0 =4*
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8* = 1/(2 - e-6n); (hi) 8(n) < 8* ** 1/(1 + 6n) < 1/(2 - e-6„) ** e-6n + 6n > 1. Proof that
f(x) = e-0 t z > 1 for x > 0: f'(x) = -e-= + 1 and f'(x) = 0 » x = 0; f" tz) - e-x and
f" (0) =1>0= *x-O i s minimum, since f(0) =l i t follows that e-x t x>1 for x 960. i
Proof of Corollary 6.1. The entrepreneur's objective function is
fn

(1 - 8(0))p(2) + jo -e-6*8'(t)p(2)dt + e-6"IG(n)f(E) - ]},
where 1-0(0) is the share sold at the IPO and {0'(t)}0<tin her divestment path in the secondary
market. Final share 8(n) given that 8(0) is retained at IPO: from Proposition 6.3 we have that
8'(t) = -88(n), with 8(n) = 0(0) + Q 8'(t)dt it follows that 0(n) = 8(0)/(1 + 8nj. Choice of
8(0): the objective function 0(0(0)) can be simplified to

0(8(0)) = (1 - 8(0))p(E) +
-

fn

-e-8:8'(t)8(n)dt + e-6nG(n)2/2

(1 - 8(0))8(0)

1+ 6n
(1 - 8(0))8(0)

dt+e

(1 + 8n)2

n e-,St8

8(0)2

-6,

e-6n

8(0)2

2(1 8(0)2
+ 6n)2
e-6n

= 1 + 6n (1 + bn)2[8(--r + ) + --2-]
(1 + 6n)(1 - 8(0))8(0) + 8(0)2(1

-

e-6n/2)

(1 + 6n)2

where p(E) = 8(0), 8'(t) = -60(n) and 0(n) = 8(0)/(1 + 6n) have been used. The FOC
with respect to 8(0) is: (1 + 6n)(1 - 28(0)) + 28(0)(1
8(0) = (1 +bn)/(e-6n + 26n). From 8(n) = 8(0)/(1

-

e-6n/2) = 0. Solving for 8(0) gives

+6njit follows that 8(n) =

1/(e-8n +26n).

Proof of Proposition 6.5. Utility from staying private is: up(n) = e-n6(f (2) - E2/2) =
e-™1/2. Utility from going public: inserting 8(0), 0(n),8'(t) (from Corollary 6.1) in the objective
function gives: UGP(n) = 8(n)/2 = 1/(2(e-06 + 26n)) (see Corollary 6.1) =* b(n) = uGp(n) -

up(n) = (1 - 28-26n - 26ne-bn)/(2(e-n6 + 2871)). Hump-shape: to show that b(n) has unique
extremum that is a maximum on [O, 00). Without loss of generality set 6 - 1 in b(n) »
to n i s b'(71*) = e-n. -2 -1- e-n.(e-n. + 271*)2 =0. Combining W'(n)
with b'(n') = 0 =s b"(n-) < 0 =* n* is maximum and unique. Existence of n- follows from
FOC of b(n) wrt.

lim n+co b(n) = b(0) = 0 and b(1) 2 0.

Proof of Proposition 6.6.
6.5).

•

Follows directly from the hump-shape of b(n) (Proposition

•

Proof of Proposition 6.7.

The gains from going public b as a function of 6 exhibit a
follows
from Proposition 6.5 noting that b(6, n) can be written
hump-shape for 6 € [0,00) (this
as b(6n)) =* firms with high and low 6 have low b(6) and thus go public later. I

Proof of Proposition 6.8. Let 8(0),8'(t),8(n) the equilibrium divestment before commitment. Consider the divestment BL(0),0&6(t), BL(n) in the presence of a lock-up period of
length k with 01,(t) = 8(k) for O s t s k and (t) = 8'(t) for t>k. This divestment is
feasible since eL(t) = 0(t) during the trading period (t > k). From BL(n) = 8(n) =* el = e*,
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PAl)=pw) 4 total

0(n))p(e') from selling the firm do not change => present
value of the proceeds increases (6 > 0) since a part of the proceeds are received earlier. I
Proof of Proposition 6.9. We assume that an investor accepts an offer if it does not
reduce his wealth (consistent with the maintained assumption that investors are price takers
we rule out strategic behavior). Consider investor k who holds a share Gk in the firm, k's wealth
if the offer rejected is w (t) = ek(t)8(71) and if the offer is accepted wL(t) = Bk(t)0*(n)(1 proceeds (1

-

8*(t))/(1 - 0(t)) - pek(t)(8(t) - 8*(t))/(1 - 8(t)),

where 8(n) and 0*(n) are according to the

time-consistent divestment path with initial condition 8(t) and 8* (t), respectively; wi(t) 2
Wk(t) *> p 5 1(1 - 8*(t))8*(n) - (1 - 8(t))8(n)]/(8(t) - 0'(t)) 4 p independent of k * offer
accepted by all investors if p- rI p * E will offer exactly p; from p- = p 4 EL(t) = wk(t) for

arbitrary investor k » total wealth of all investors is also constant. •
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Summary in Dutch
Dit proefschrift behandelt het delen van risico onder individuen en landen, en in het bijzonder
de beperkingen die het opportunisme van economische handelende personen aan risicodeling
oplegt. De studie van risicodeling en het begrijpen van zijn potentiole beperkingen is in het
bijzonder interessant vanwege het belang van risicodeling voor de economische welvaart. In
de eerste plaats schept risicodeling grote voordelen voor individuen door de veranderlijkheid
van de consumptie te reduceren. Bovendien komt door risicodeling de individuele consumptie

minder bloot te staan aan idiosyncratisch risico, waardoor het de risicopremies van individuele inkomens reduceert. Dit veroorzaakt verschillende bijkomende gunstige effecten dankzij
een meer efficiante allocatie van economische middelen. Een afwijking van volledige risicodel-

ing kan, in deze opvatting, wijzen op belangrijke inefficianties in de economie en zou relevant
moeten zijn voor beleidsmakers. Nu is het echter zo dat het empirische bewijsmateriaal de implicaties van volledig risicodelen overtuigend afwijst. Het voornaamste doel van dit proefsclirift
is het inzicht in dit ontbreken van risicodelen te vergroten.

Deel I (Hoofdstuk 2 tot en met

5) behandelt de internationale dimensie van risicodel-

ing. De gebruikelijke overwegingen over diversificatie suggereren dat individuen het landspecifieke risico volledig samen delen. De empirische feiten laten daarentegen zien dat er een
significant gebrek is aan zulke internationale risicodeling. In de literatuur heeft dit in ruime

mate aandacht getrokken omdat de welvaartstoename door meer internationale risicodeling
groot ingeschat wordt, en wordt om die reden als de 'puzzel van internationale risicodeling'
beschouwd. Echter, er bestaan geen afdoende verklaringen voor. Dit proefschrift beschouwt

beperkte prikkels aan de kant van de overheid als de reden voor de afwezigheid van internationale risicodeling. Beperkingen aan prikkels komen in principe voort uit twee bronnen: de
niet-afdwingbaarheid van internationale contracten en moral hazard aan de kant van de overheden. Deze bronnen kunnen internationale risicodeling als volgt beperken. Bij het ontbreken
van een supranationale organisatie die de naleving van internationale contracten kan afdwingen
moet internationale risicodeling op zichzelf afdwingbaar zijn. Echter, een land dat een gunstige uitgangspositie gerealiseerd heeft, en daarom een netto verlies verwacht van risicodeling,
zou daardoor gestimuleerd kunnen worden om niet aan zijn uit risicodeling voortvloeiende verplichtingen te voldoen. Dit kan de mate waarin risico's gedeeld kunnen worden beperken. Moral
hazard ontstaat doordat internationale risicodeling het profijt dat een land van zijn inkomen
heeft reduceert. De verstoringen die uit zulke verminderde prikkels voortvloeien kunnen dan

een ruime mate van internationaal risico-delen onwenselijk maken.

In Hoofdstuk

2

wordt nagegaan of beperkingen aan prikkels de puzzel van internationale
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risicodeling kunnen oplossen, oftewel: of de welvaartstoename voortvloeiend uit internationale
risicodeling nog altijd groot is wanneer rekening gehouden wordt met de beperkte prikkels.
Er wordt aangetoond dat optimale, met prikkels in overeenstemming zijnde risicodeling kan
worden opgevat als consumptiespreiding. De baten van consumptiespreiding worden zeer hoog
geschat. Daarom lossen beperkingen aan prikkels de puzzel van internationale risicodeling
niet op (hoewel ze het gebrek aan internationale risicodeling kunnen verklaren). Bovendien

blijkt dat, buiten van consumptiespreiding,

de baten van risicodeling waarschijnlijk klein zijn.
van
internationale
is
daarom in de grond van de zaak een puzzel van
De puzzel
risicodeling

consumptiespreiding.

In Hoofdstukken 3 en 4 wordt de wisselwerking tussen prikkels voor overheden en internationale risicodeling bestudeerd. Hoofdstuk 3 bekijkt de implicaties van portefeuillediversificatie voor verstoringen in economisch beleid, en leidt de optimale mate van diversificatie af uitgaande van de aanwezigheid van moral hazard aan de kant van de overheid. Ten
eerste wordt aangetoond dat portefeuille-diversificatie ernstige verstoringen kan veroorzaken
in eigenlijk alle beleidsmaatregelen die de productie in binnenlandse bedrijven raken. Voor
aannemelijke parametrisaties van het model impliceert de maatschappelijk optimale mate van
diversificatie een overgewicht van het eigen land die overeenkomt met bestaande portfolio's in
geyndustrialiseerde landen. De analyse laat bovendien zien dat portefeuille-diversificatie door
huishoudens niet wordt beynvloed door moral hazard aan de kant van de overheid. Individuen

zullen derhalve in een gedecentraliseerd evenwicht voor een excessieve mate van diversificatie
kiezen. Daarom verklaart de analyse het overgewicht van het binnenland als het resultaat

van overheidsingrijpen in risicodelende markten (bijvoorbeeld als gevolg van een hogere belasting op buitenlands inkomen) en een gebrek aan gecentraliseerde risicodeling (bijvoorbeeld
structurele fondsen) om excessieve diversificatie te vermijden.
Vervolgens wordt een toepassing van verstoorde economische beleidsmaatregelen die het

gevolg zijn van internationale risicodeling bestudeerd. Hoofdstuk 4 bekijkt de implicaties
van zulke verstoringen voor de welvaart in de aanwezigheid van een tweede verstoring, die
voortvloeit uit belastingconcurrentie tussen overheden omwille van mobiel kapitaal. Terwijl internationale diversificatie de prikkels om inkomen uit kapitaal te belasten vergroot (aangezien
een gedeelte van de belastingdruk dan op buitenlanders rust), heeft belastingconcurrentie de
neiging om belasting op kapitaal te verlagen. Daarom heffen de beide effecten elkaar op. De
analyse suggereert dat voor de huidige situatie in de V.S., alsook voor het als referentiepunt
fungerende geval van volledige financiele integratie, de belastingen voor corporaties inefliciant

hoog zijn, wat wil zeggen dat het motief voor uit diversificatie voortvloeiende belasting dominant is. Deze resultaten gaan in tegen de veelgehoorde bezorgdheid dat financiole integratie,
doordat het de mobiliteit van kapitaal verhoogt, het vermogen van overheden om inkomsten
te halen uit de belasting op kapitaal vermindert. Daarbij komt nog dat een panel-analyse van
staten in de V.S. tussen 1977 en 1998 laat zien dat er een significant positief, en economisch
belangrijk, oorzakelijk verband bestaat tussen buitenlands eigendom van kapitaal en winsten
(voortkomend uit diversificatie) en belastingen op kapitaal. De resultaten wijzen er tevens op
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dat buitenlands eigendom een belangrijke determinant van kapitaalbelastingen zal worden als
diversificatie over landen vollediger wordt.

Hoofdstuk 5 bevat de conclusies van Deel I. De voornaamste punten zijn de volgende. De
analyses geven op verschillende manieren aan dat beperkingen aan prikkels een consistente
verklaring vormen voor het gebrek aan internationale risicodeling. Maar ze lossen de puzzel
van de internationale risicodeling echter niet op. Internationale risicodeling heeft belangrijke
implicaties voor economisch beleid die in vervolgonderzoek verder uitgediept moeten worden.
Het tot boven het huidige niveau verhogen van risicodeling kan de welvaart aantasten en is op
zijn best inefficient (zo lang het niet beperkt blijft tot consumptiespreiding). Verdere financiale

integratie en financiale innovatie kan, volgens deze opvatting, onwenselijk zijn omdat het het
delen van land-specifieke risico's aanmoedigt.

Deel II van dit proefschrift (Hoofdstuk 6) houdt zich bezig met een binnenlandse puzzel op
het gebied van risicodeling. Zoals huishoudens onderworpen zijn aan land-specifieke risico's, zo
moeten ondernemers een bedrij f-specifiek risico dragen. Aangezien er geen markten zijn waarop
bedrijf-specifieke risico's adequaat opgevangen kunnen worden (dit geldt in het bijzonder voor
kleine bedrijven), is de enige mogelijkheid die een ondernemer heeft om zijn blootstelling aan
bedrijfsrisico te verkleinen, een gedeelte van het bedrijf te verkopen en de opbrengst in andere

activa te investeren. Volledige risicodeling zou daarom voorspellen dat ondernemers bij de
eerste gelegenheid een groot deel van hun bedrijf verkopen. Echter, net zoals in het geval van
internationale risicodeling, zijn er sterke aanwijzingen tegen zulk gedrag. Ondernemers hebben
de neiging een groot aandeel in hun bedrijf te behouden, zelfs verscheidene jaren nadat hun
bedrij f een beursnotering heeft gekregen. Bovendien verkopen ondernemers hun bedrij f meestal
eerder in gedeelten dan alles ineens. Analoog aan de puzzel van de internationale risicodeling
lijkt dit feit te wijzen op een puzzel van de ondernemings-risicodeling. Deze puzzel heeft twee
dimensies. Ten eerste is het duidelijk dat ondernemers het bedrijf kunnen verkopen. Maar
waarom verkopen ondernemers hun bedrijf dan niet volledig (of ten minste een flink deel),
zoals dat wordt vereist onder volledige risicodeling? Ten tweede, gegeven dat de ondernemer
gedurende het bestaan van het bedrijf een bepaald belang wil verkopen, waarom wordt dit

gedeelte dan in stukken verkocht? Efficionte risicodeling zou vereisen dat de ondernemer het
gehele belang bij eerste gelegenheid verkoopt om zo spoedig mogelijk van de voordelen van
diversificatie te profiteren.

Het doel van het tweede deel van dit proefschrift is om uit te zoeken of beperkingen aan
prikkels voor ondernemers deze puzzel kunnen verklaren. De eerste prikkelbeperking waar
ondernemers mee te maken krijgen komt voort uit hun onvermogen om zich wat toekomstige
acties betreft vast te leggen. In het bijzonder kan het zo zijn dat ondernemers zich niet kunnen
vastleggen op toekomstig financieel beleid. Ten tweede zijn ondernemers onderworpen aan het
gevaar van moral hazard, in de zin dat de inspanning die de ondernemer voor zijn bedrij f levert
afhangt van hoeveel voordeel de ondernemer uit zijn inspanning kan halen. En dit betekent
weer een afruil tussen risicodeling en verstorende prikkels.

In Hoofdstuk 6 wordt beweerd dat wanneer een gedeelte van een bedrijf wordt verkocht,

106

Risk Sharing under Incentive Constraints

dit de prikkels om inspanningen te leveren vermindert. Dit verlaagt de waarde van het bedrijf.
Daarom kan het zijn dat de ondernemer het bedrijf niet geheel wil verkopen, hetgeen het eerste
deel van de onderneming-risicodeling puzzel verklaart. Bovendien veroorzaakt de verkoop van
het bedrijf een door de bestaande aandeelhouders te dragen negatieve externaliteit, en de
verliezen in eflicientie die dat oplevert zouden gedragen moeten worden door de ondernemer.

Er wordt aangetoond dat, als gevolg van het feit dat de ondernemer zich niet kan vastleggen,
ondernemers, nadat hun bedrijf is opgestart, misschien wachten tot ze met het bedrijf naar de
beurs gaan (en op die manier de verkoop van het bedrijf uitstellen). Wanneer de beursgang
voltooid is, zouden ze de verkoop van het bedrijf in gedeelten laten plaatsvinden. Dit verschaft
een reden voor het tweede deel van de financiele risicodeling puzzel. Daarbij toont de analyse
aan dat beperkingen aan prikkels een realistische levenscyclus van het bedrijf impliceren die op
66n lijn ligt zowel met het gebruik van risicokapitaal in de particuliere fase van het bedrijf als
met een verandering in het beheer in de publieke fase (als het bedrij f op de beurs genoteerd is).
Ook wordt aangetoond dat de verkoop van het bedrijf door de ondernemer inefficient is als de
beperking die door moral hazard wordt opgelegd is opgeheven: de ondernemer verkoopt te veel
van het bedrijf en doet dat te laat. Tenslotte analyseert het hoofdstuk linanciele reguleringen
die de inefficientie opheffen.
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