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(General Introduction

This work is composed of three chapters, all dealing with fiscal policies related either to
personal income or to household income. The first chapter presents a theoretical model, cov-
ering different options for the international taxation of personal income. The second chapter
develops a quantitative model to assess the effect of pro-nativist fiscal subsidies on the fer-
tility decisions of households. The third chapter extends the results of the second chapter
by introducing agents’ heterogeneity. This introduction briefly summarizes the main results

obtained in the three chapters of this work.

The first chapter presents a model depicting the main characteristics of two systems of in-
ternational information exchange, notably the existing European Union Savings Directive
and the US Foreign Account Tax Compliance Act (FATCA). In particular, the first paper
presents a portfolio investment model with two countries, where an investor can decide to
change his initially given asset distribution in the two countries to maximize his after-tax
profit. The model analyses different tax settings under which governments operate and max-
imizes the national welfare functions: source based taxation, residence based taxation and
a costly information exchange regime. The model also introduces separate tax regimes for
foreign and domestic savings, allows for investment in different types of assets and analyses

the effect of differences in the population of the two countries.

The results of the model highlight that the first-best solution is a residence based system of
taxation, which leaves investment decisions undistorted and allows national governments to
tax domestic citizens with the same rate on their worldwide income. In addition, the chapter
points out that information exchange cannot be a full substitute of residence-based taxation
due to the existence of the costs relating to collecting and exchanging information. It also
demonstrates that, if a government had full source tax power over the income of its residents

in a foreign country, this could constitute another means of establishing resident taxation.
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The first chapter enriches the results of the existing literature. The advantages of the resi-
dence principle compared to source based taxation have been already pointed out by other
papers. As argued by Keen and Ligthart (2006a), the more basic theoretical case for resi-
dent based taxation can be traced back to the seminal Diamond-Mirrlees (1971) production
efficiency theorem. At the same time, the analysis of the role played by information costs
comes from the observation that perfect and costless information exchange is effectively the
basis for the residence principle, unless tax payers are completely honest and declare all taxes

paid abroad.

Given the existing literature, the first chapter of this work constructs a unique framework,
flexible enough to gather under a unique umbrella different international taxation settings.
Using this framework, the chapter analyses the role played by information costs and their dis-
tribution between countries. Also, it explores the consequences of introducing some technical
features; tax rates for foreign and domestic income separately set by a government, costly
information exchange, received information quality linked with the quality of the information

exchanged, and presence of tax evasion due to the existence of untaxed investments.

The second paper assesses the effects of pro-nativist family tax policies on fertility. It stud-
ies how fertility decisions are affected by a permanent shock in fiscal subsidies linked to the
number of children had by a household. The emphasis is placed on three specific policies
undertaken by the US government throughout the 20th century and still in place at present,
namely the exemption for dependents, the child and dependent care expenses credit, and the
child tax credit. Using a four-period overlapping generation model with endogenous popu-
lation, the paper simulates how a comparable increase in each of these instruments modifies

the equilibrium of an economy.

Within the theoretical literature linking fiscal policies with fertility, the pioneering contribu-
tion of Cigno (1986) shows the importance of introducing the number of children in the utility
function of households: once fertility is considered as a variable under household control, tax
benefits can decrease child bearing costs and increase the quantity of children at the expenses
of their quality. Then the works of Becker (1981), Becker and Barro (1988) and Barro and
Becker (1989) underlined the importance of considering the links existing between different
generations of the same family. Their vision of parents as altruistic households that choose
fertility and consumption by maximising a dynastic utility function shifts the focus of the

theoretical literature from the positive relationship between fiscal subsidies for families and
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fertility to the negative relationship between the size of social security systems and fertility.
As a result, since the end of the 1980s, an extensive literature has evaluated the effects of
social security on fertility.! At the same time, other papers have studied the responsiveness
of fertility to other aspects of public policies, like the decision to tax jointly or individually
the income of two spouses (Apps and Rees, 2004, 2007, 2010) or even to the introduction of

a cap on gas emissions (de la Croix and Gosseries, 2012).

Quantitatively, fertility is found to be elastic with respect to aggregate shocks by calibrated
general equilibrium models. Jones and Schoonbroodt (2016) calculate a contemporaneous
elasticity of fertility to productivity shocks lying between 1 and 1.7 and a lagged elasticity
lying between -0.9 and -1.6. By contrast, the few empirical papers that have estimated the
effect of tax subsidies on the fertility rate have reached quite different conclusions.? As far as
the US are concerned, two main papers (Whittington et al., 1990; Crump et al., 2011) have
applied a time series analysis regressing the value of the personal exemption per dependent
child on the general fertility rate. These pieces of work find a marginal effect of the value
of the dependent child tax exemption on the fertility rate ranging between 0.011 and 0.236,
suggesting that an increase in the tax value of the personal exemption of $100 increases the

general fertility rate from 1 up to 24 births maximum per 1000 women.

In turn, the second chapter of this thesis contributes to the literature linking fiscal policies
and fertility in three ways. First, it digs further into the question first explored by Cigno
(1986) and analyses the relationship between tax benefits for children and fertility decisions.
In particular, it assesses this relationship distinguishing among different kinds of tax bene-
fits in order to evaluate theoretically and quantitatively why and by how much different tax
instruments may have different effects on fertility. Moreover, it assesses that link looking at
the allocation of time among work, leisure and childcare chosen by parents. Second, par-
ents’ decision to spend time with their children are not motivated by educational reasons,
differing from what is usually assumed in the literature. Rather, education is excluded from
the analytical framework used in the paper and child-caring activities is motivated as one
of the components of parents’ utility function. Parents thus spend time with their children
as they perceive utility from doing so and need to pay the cost of childcare services if they

want to do other activities like working or enjoying leisure. Third, in order to discipline the

1See, for example, Bental (1989), Prinz (1990), Nishimura and Zhang (1992), Cigno and Rosati (1992),
Cigno (1995), Rosati (1996), Wigger (1999), and more recently Boldrin et al. (2015), Cremer et al. (2008),
and Manuelli and Seshandri (2009).

2Gauthier (2007) offers a complete review of works that link family policies on fertility in industrialized
countries.
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analysis, the deep parameters of the model are estimated through indirect inference using
Crump et al. (2011) as benchmark. This exercise allows to conciliate the different values of
the elasticity of fertility to aggregate shocks found in the literature, from the value larger
than one in dynamic general equilibrium models like Jones and Schoonbroodt (2016) to the

value next to zero in empirical papers like Crump et al. (2011).

The third chapter represents both an extension of the second paper and an alternative expla-
nation for the small effect that pro-nativist fiscal policies have on fertility. Indeed, the model
used in the second paper excludes by assumption that households may be heterogeneous. On
the contrary, going beyond the assumption of agents’ homogeneity, the third paper considers
households having different skills and hence different levels of income. In turn, households
heterogeneity allows to interpret the small effect of pro-nativist fiscal policies as the average
effect of these policies, which may be larger for the households at the bottom and smaller
for those at the top of the income distribution. It allows also to explore the effects of taxing
the inter-generational transfers of households at the top of the income distribution as an

alternative policy to influence households’ fertility choices.

There are already some papers developing a model of endogenous fertility with heterogeneous
households. Keane and Rogerson (2015) and Greenwood, Guner and Knowles (2003) are two
examples of this literature. Both papers, though, show an effect of fiscal policies on fertility
that is rather large and hence in contrast with the empirical literature having estimated a
positive, but rather small, effect of these policies on fertility. In the same vein, the analysis
of the relationship between inter-generational transfers and fertility has been addressed in
papers such as Becker and Barro (1988) and Barro and Becker (1989), Alvarez (1999), and
Cordoba et al. (2015). While a first strand of literature has found a positive correlation
between wealth and the number of children, with bequests being equal for each child and in-
dependent of the number of children, the last paper has found a significant inter-generational

persistence of wealth with richer families having less children and higher inheritance rates.

The third chapter enriches the existing literature by providing a model of endogenous fertility
and heterogeneous households, where pro-nativist fiscal subsidies have a small average effect
on the size of families, but a stronger effect on the fertility of poorer households. Moreover,
following a permanent increase in pro-nativist fiscal policies, the resulting increase in house-
holds’ income is found to increase the fertility rate and to lower inter-generational transfers of
richer households. Similarly to the results of Cordoba et al. (2015), hence, the third chapter



CONTENTS 5

shows that inter-generational transfers are not independent from fertility decisions. It also
points out that some degree of inter-generational persistence of wealth exists, as rich house-
holds are found to decrease their level of consumption to continue endowing their children

with transfers, notwithstanding the increase in taxation.
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Chapter 1

From the EU Savings Directive to the
US FATCA: Taxing Cross Border

Savings Income

Co-authored with Marcel Gérard

This paper is motivated by the recent innovations in the taxation of cross-border savings
that took place in the European Union and the United States. We develop a model to
assess the functioning of the different systems of international taxation used on both sides
of the Atlantic. We consider agents as investors able to diversify their allocation of assets
between countries and kinds of financial assets. Furthermore, we show the effects of the
various settings investigated not only on the taxation of foreign savings income, but also
on the tax rates applied to domestic savings. Finally, comparing the respective merits of
diverse regimes of information exchange and coordinated withholding taxation, we explore
the consequences of the loopholes in both the EU Savings Directive and the US Qualified
Intermediary mechanism, and deal with the cost of information sharing. We find that only
three tax designs ensure efficiency: a framework of taxation based on the principle of resi-
dence, perfect information exchange for all substitutable assets and strategies, and a system
of withholding taxation where the residence country can choose the withholding tax rate

and can receive all the withholding tax revenues collected abroad.
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From the EU Savings Directive to the US FATCA: Taxing Cross Border
8 Savings Income

1.1 Introduction

On both sides of the Atlantic, many reforms have been recently undertaken in the field of
the international taxation of cross border savings income. After decades of debates, in 2000
the Member States of the European Union (EU) came to a compromise in the Portuguese
city of Feira. They agreed to set up a system of information exchange concerning interest
income only. This system has been applied by all Member States since mid-2005 with an
exception of three of them (Austria, Belgium and Luxembourg). Discussions to enlarge its

scope are nNOw in progress.

On the 1st of January 2001, the United States (US) launched the Qualified Intermediary
(QI) mechanism, designed to cope with tax evasion. Becoming qualified intermediaries of
the US Internal Revenue Service, financial institutions committed to report information on
US taxpayers’ income from US sources. Due to the presence of loopholes in the QI legis-
lation, in March 2010 the US authorities completed it through the Financial Accounts Tax
Compliance Act (FATCA). Furthermore, in February 2012 the US moved from a unilateral
to a cooperative FATCA. Through a joint statement, the United States and some major
EU Member States “have agreed to explore a common approach to FATCA implementation
through domestic reporting and reciprocal automatic exchange and based on existing bilat-

eral tax treaties” (U.S. Treasury Department, 2012, p.2).

In this paper we turn these facts into an economic model allowing us to evaluate the eco-
nomic incentives embedded in the tax rules of the different systems that are in use on both
sides of the Atlantic. Defining efficiency as a setup where both tax revenues are maximized
and taxation does not distort the allocation of savings between assets and countries, we find
that only three regimes can lead to a first best scenario: a pure residence-based setting, a
framework of perfect exchange of information for all substitutable assets and strategies, and
a system of withholding taxation where withholding tax rates are decided by the residence
country and the whole amount of withholding tax revenues collected abroad is fully trans-

ferred to that country.

The present work brings four contributions to the literature. First, it shows the effect of the
various settings investigated not only on the taxation of foreign savings income, but also on
the tax rates applied to domestic savings. Second, it considers agents as investors able to

diversify their portfolio not only between countries but also between different kinds of finan-
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cial assets. Third, it explores the consequences of the legislative loopholes present in both
the EU Savings Directive and the US QI mechanism, arguing that any attempt to reach an
efficient tax design requires an equal treatment of all substitutable financial products or of
all substitutable tax reporting strategies, in line with what pointed out by Hines (2009) using
qualitative arguments. Finally, it deals with the cost of information sharing, distinguishing
the case where a country needing information on income paid abroad to its residents also
needs to acquire such information and thus to support its costs, from the case where each
partner country is made responsible for the transmission of information regarding income

paid to non-residents by its local financial institutions.

The paper is organized as follows. Section 1.2 provides with some more details regarding the
institutional background. Section 1.3 proposes a survey of the relevant economic literature.
The baseline economic model is described in Section 1.4. Section 1.5 introduces exchange of
information in the baseline scenario. Sections 1.6 and 1.7 assess respectively the EU Directive
and US QI mechanisms. Section 1.8 examines a framework of withholding taxation. Section

1.9 concludes.

1.2 Institutional background

In an open economy, savings invested abroad can in principle be taxed by the country where
income is generated and most often where that income is paid out - called the source country
or the paying agent country -, or by the country where the investor has his residence - the
residence country -, or even by both. For a long time, savings income raising from a foreign
source was only subject to a withholding tax levied at source. No exchange of information
was organized between the source and the residence country and each country was a tax

haven for its neighbor.

After World War II, the Model Tax Convention on Income and Capital proposed by the Or-
ganization for Economic Cooperation and Development (OECD) was the first extended at-

tempt to allow the residence country to effectively tax worldwide the income of its residents.!
The OECD Convention (OECD, 1963) allowed the source country to levy a withholding tax

!The League of Nations in 1921 began to work for eliminating double taxation through bilateral con-
ventions. The first results of this effort were the Model Tax Convention of Mexico in 1943 and London in
1946. For a brief summary of the historical background of the OECD Model Tax Convention on Income and
Capital, see the historical section of its 2010 full version (OECD, 2010).
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on non-resident investors’ income, whilst the country of residence of the taxpayer was left
free to subject that income to its own tax system, provided that a credit was granted for
the withholding tax levied abroad. A consequence of this system was that the residence
country needed to get information from the source country in order to properly tax foreign
income of its resident taxpayers and apply the crediting mechanism. Residence country legal
authorities were actually entitled to claim such exchange, but could not always get all the

necessary details or a high enough degree of precision of the information required.?

1.2.1 The EU approach: the EU Savings Directive

The absence of a well performing international tax scheme for capital income was rather
unimportant as long as savings abroad remained contained. Within the European Union
(EU), the increasing capital mobility resulting from the accomplishment of the Single Mar-
ket in the late 1980’s turned a marginal phenomenon into a larger one. The willingness to
preserve undistorted capital movements across EU Member States, as well as the possibility
of making foreign savings income contributing to government revenues, led the governments
of the EU Member States to find a way of avoiding tax competition among countries. Two
avenues were therefore suggested: either introducing a system of coordinated withholding

taxes levied at source or systematically exchanging information among Member States.

The first attempt to coordinate the taxation of savings income was led by the EU Com-
missioner Christiane Scrivener. The proposal aimed at coordinating the withholding taxes
levied by the EU Member States on interest income paid out to foreign investors having
their residence in another EU Member State. The adoption of this proposal failed due to its
rejection by a group of countries including Luxembourg and the United Kingdom, as unani-
mous agreement among Member States is required in tax matters. The second attempt was
directed by Mario Monti, at the time Commissioner for Internal Market, Financial Services
and Financial Integration, Customs, and Taxation. Monti’s suggested reform asked each
Member State to decide on one of the following two options: either a withholding tax levied
at source, like in the Scrivener proposal, or a systematic exchange of information across EU
internal borders. Even the adoption of that proposal, however, failed. Finally, as already
mentioned in the introduction, an agreement was reached in 2000. The text of this agree-

ment served as basis for the EU Directive on Savings Income Taxation (EU Commission,

2For example, this could happen because the source country administration was not entitled to legally
obtain or to reveal to other subjects some information about foreign investors.
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1989, 1998; Cattoir, 2006).

The EU Directive on Savings Income Taxation currently in force (EU Commission, 2001;
Council of the EU, 2003) is based on a system of automatic exchange of information, but
tentatively allows Austria and Luxembourg to apply the alternative system of coordinated
withholding taxation that is also in use for tax relations with a series of countries not be-
longing to the European Union, namely Switzerland, Liechtenstein, Monaco, Andorra, and

San Marino.?

The main concern with the EU Directive comes from the limitation of its scope to savings
income in the form of interest payments and to some interest-based financial products. This
leaves income from innovative financial products out of the EU Directive’s field of application,
as well as insurance contracts and dividends, which are close to debt claims. For that reason,
in 2008 the EU Commission proposed an extension of the EU Savings Directive to a larger
class of financial assets (EU Commission, 2008a). At present such extension is still under

discussion.

1.2.2 The US view: QI and FATCA

On the 1st of January 2001, the United States launched the Qualified Intermediary (QI)
mechanism. This system proposed US and foreign financial institutions to sign an agree-
ment for becoming Qualified Intermediary of the US Treasury, committed to report informa-
tion with regard to US taxpayers’ income from US source. Two were the major loopholes.
First, no reporting of non-US source income or assets was requested. Second, it was not
clear whether the QI agreement obliged financial institutions to examine foreign shell enti-
ties owned by US taxpayers. As a result, nine years later, the US authorities revised the
system through another legislative bill called FATCA, an acronym for Financial Accounts

Tax Compliance Act.

FATCA was initially adopted on the 18th of March 2010, as part of the Hiring Incentives
Restore Employment Act (HIRE), but is deemed to come into application between 2013 and
2017. Under FATCA, on the one hand, US taxpayers holding foreign financial assets are

required to report this information on their annual tax return. On the other hand, foreign

3Belgium has stopped applying the withholding tax and started exchanging information since the 1st of
January 2010.
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financial institutions have to report directly to the US Internal Revenue Service name and
details of all the accounts held by US persons or foreign entities in which a US taxpayer

holds substantial ownership interest (U.S. Internal Revenue Service, 2012).

Both the EU Directive and the QI/FATCA approach are based on exchange of information,
enabling the residence jurisdiction to know a taxpayer personal income and to tax it at an
individualized, possibly progressive, rate decided by that residence jurisdiction. In other
words, both systems aim to make possible the inclusion of foreign savings income into a
worldwide income tax base in order to properly enforce a Haig-Simons global income tax
(Haig, 1921; Simons, 1938). However, the two systems differ on a major issue. Although the
primary agent in charge of providing information on the income paid out is in both cases
the foreign financial institution - technically, the paying agent or the source country finan-
cial institution -, on the European side, the information is then channelled to the residence
country tax authorities through the source country tax authorities, which are ultimately in
charge of monitoring the quality of the information exchanged. By contrast, on the Amer-
ican side, this mission is up to the responsibility of the US tax authorities. In some sense,
the US approach completely disregards local governments, being based on direct agreements

between foreign financial institutions and US authorities.

As consequence of the QI/FATCA system, the US tax authorities bear the whole cost of
monitoring foreign financial institutions, which is high notwithstanding the existence of
penalties that act as deterrent for non-compliance. To alleviate this burden, the US has
decided to shift from the current unilateral FATCA to a more cooperative system. On the
8th of February 2012, the US, jointly with France, Germany, Italy, Spain and the United
Kingdom, issued an agreement intended to restore the role of foreign governments in the

playing field (U.S. Treasury Department, 2012).

1.3 Review of the literature

This paper forms part of two strands of literature: the literature on international savings

taxation and the literature on tax evasion.

The literature on cross-border savings taxation has generally tried to assess whether coun-

tries strategically prefer a system of information exchange over a withholding tax system,
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why they prefer one above the other, and what the determinants of their choice are. In
their seminal papers Bacchetta and Espinosa (1995, 2000) examine the incentives leading a
government to share information about foreign investments with another government. They
reach the conclusion that the informational behaviour of governments is a strategic variable
that should be taken into account when designing the optimal international tax system. In
addition, they show that the incentives to transmit information depend on the precise insti-
tutional setup of the international tax system. Indeed, they prove that, under some features
of the tax system, there is no room at all for information sharing, while such exchange may

exist and be used for strategic purposes under other institutional arrangements.

Similarly, Gordon and Bovenberg (1996) use asymmetric information to explain the inter-
national immobility of capital. Moreover, Eggert and Kolmar (2002, 2004) point out that,
in a context of optimal taxation, the integration of international capital markets may lead
governments to establish sub-optimal tax rates and, hence, to under-provide public goods.
By contrast, cooperation among governments leads to another equilibrium solution, charac-
terized by an efficient level of public goods provision as well as by complete and voluntary

information exchange between national tax authorities.

More recent theoretical literature on the subject is inspired by the series of proposals for-
mulated since the late 1980s by the EU Commission and culminated in the adoption of
the EU Council Directive on Savings. Huizinga and Nielsen (2003), for example, analyze
the minimum withholding tax proposal made by the EU Commissioner Christiane Scrivener
in 1989. They set up a three-country model in which a typical EU country has to deal
with an inside and an outside tax haven. They investigate what happens to the welfare of
each country when the inside tax haven is forced to raise its withholding tax. In the same
way, Keen and Ligthart (2006a, 2006b) and Gérard (2004) assess the impact on the social
welfare of the innovative mechanisms of revenue sharing and shift from a source-based to
a residence-based criterion of taxation, which the EU Commission implemented when the
idea of a minimum withholding tax faced the opposition of some EU Member States. In
particular, Keen and Ligthart (2006a, 2006b) demonstrate that any kind of withholding tax
regime is Pareto dominated by a system of residence-based taxation implying full exchange

of information.

The adoption of the Savings Directive by the EU Council in 2003 also gave birth to some

empirical literature. Huizinga and Nicodeéme (2004) investigate the determinants of interna-
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tional deposits, providing evidence that foreign deposits do react to taxation. Also, Ligthart
and Voget (2012) analyze the key factors leading governments to exchange information and
find that sharing decisions are taken on a reciprocal basis in most cases. Furthermore, Jo-
hannesen (2010) and Hemmelgarn and Nicodéme (2010) show that the Directive has not
led EU residents to manage major shifts in their international allocation of savings. They,
however, suggest that further analysis should be conducted in order to understand whether
the adoption of the EU Directive influenced agents’ portfolio choices among different kinds

of assets.

The literature on tax evasion and the institutional designs able to limit such behavior play
also a role in this paper. The first contribution in this field is due to Allingham and Sandmo
(1972), who model tax evaders as rational agents. Over the last six years, by contrast,
economists have studied when paying taxes can be rationally preferred to evading them.
Alm and Torgler (2006) and Frey and Torgler (2007), for example, show that tax evasion is
restrained by the so called “tax morale”. Likewise, Kleven et al. (2011, 2016) assess third-

party tax reporting against self-reporting in the context of labour income taxation.

Developing Gérard (2004) and Keen and Ligthart (2006a, 2006b), in what follows we examine
various tax designs for cross-border savings by adopting a formalization as close as possible
to actual and potential institutional features. Namely, as baseline model we consider a
pure decentralized source-based scenario where no information at all is exchanged and we
study how a shift towards a neutral and efficient residence-based solution looks like for this
framework. We then compare this latter setting with the OECD tax model where information
is exchanged upon request. We include automatic and systematic exchange of information
in this scenario, so to use it as a proxy for the residence based system prescribed in the
EU Directive and called upon by the US FATCA. We hence assess the limits of both the
European and the US legislation and find out the conditions to restore tax neutrality and
efficiency within each of these settings. Lastly, we study a third scenario based on a system of
coordinated withholding tax, like the one currently at work between Austria or Luxembourg
and the other EU Member States.

1.4 The baseline model

Throughout this paper we present a simplified version of the model, where the countries

considered are characterized by the same size of the population and all the financial assets
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pay out the same interests. A complete version of the model is reported in the appendix.
It should be noted that the results of this complete version, allowing for different country
dimension and interest rate in the two countries, do not change the main results presented
in what follows on the basis of the simplified version of the model. However, the complete
- rather than the simplified - version of the model should be chosen to apply the results of

the paper to a specific case and to derive quantitative results.

Consider two countries, say home and foreign. Suppose that in each country there is an
investor representative of the behaviour of the whole population. The investor maximizes a
utility function choosing the distribution of her portfolio between the two jurisdictions. In
what follows, hence, we indicate with a superscript A the variables referring to the represen-
tative agent of population living in country home and with a superscript f those belonging
to the representative agent of country foreign. In this simplified version of the paper, we
abstract from the issues relative to different sizes of the population in the countries. In
the appendix, instead, we will deal with this possibility and so we will explicitly take into
account the country size. Moreover, in the model developed below we restrict the analysis
to consider only two countries. As shown by Huizinga and Nielsen (2003), adding a third
country into a framework of international savings taxation would not modify the main re-
sults of the model. Rather, it would lead to find lower values for the tax rates charged by
the governments, while risking not to have a unique solution of the Nash game developed in
what follows. In the same vein, in this paper we only consider risk-free assets so that the

word “portfolio” refers to the bundle of risk-free assets held by an agent.

To begin with, we assume that there is a single kind of financial asset, providing investors
from both countries with a pre-determined and given interest rate r. We make this assump-
tion in order to keep the model simple and disregard monetary or exchange rate dynamics.
We will relax the assumption of having a single financial asset in section 1.6. In the ap-
pendix, a distinction will also be made based on the country where the interests are paid
out presumably being that of the issuer, that is the source country or the paying agent
country. Therefore, a subscript h will indicate that interests are paid through a financial in-

stitution in country home, while a subscript f will refer to income paid out in country foreign.

In each country there is also a government which maximizes a social welfare function with
respect to the tax rates under its authority. The model takes hence the form of a two-

step non-cooperative game. In step 1, governments fix their respective tax rates on savings
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income in a non-cooperative way. In step 2, investors select their portfolio. They decide on
the distribution of their savings among the two locations and thus among the places where
they will have their interests paid out. We solve that model backwards, first investigating

the behaviour of the investors, then of the governments.

1.4.1 Pure source-based setting (S)
The investors

The representative investor of each country has a positive and real wealth w, with w € R,
and selects the share of wealth that she invests in both jurisdictions so as to maximize her
return on investment. In what follows we present only the simplest case where w = 1. In
the appendix, where we present the solutions of the model in its more general form, we let

w€R+

In this paper, we consider that the after-tax investment income fully corresponds to the
utility of the representative agent. Therefore, we refer indifferently to the utility of the in-
vestor and her investment income. Besides, since agents can only invest in a single risk-free
financial product with a given interest rate and since agents keep their assets until maturity,
they only care about maximizing their after-tax return. Thus agents’ utility maximization

problem boils down to maximizing the net return of the portfolio.*

Given an arbitrary initial allocation of agents’ savings, the representative investor of country

home decides where to invest her wealth solving the following maximization problem:

v 2
max Ut = 3 ol - U3 (el - ), (L
ey k=h,f k=h,f
s.t. Z ay =1 and Z a&k =1,
k=h,f k=h,f

where af} . € [0,1] and a} € [0,1] are respectively the initial and chosen fraction of savings
invested in country k with & € {h, f}, v € (0,1) is the adjustment cost due to a change
in the initial allocation of the agent’s savings, and 2 € R, is the after-tax interest rate.

Note that the adjustment costs do not refer to the degree of capital mobility, but to the

4For the sake of simplicity, the game that we present in this paper is a one-period static game. The
solutions presented hence correspond to a framework where investors and governments decide at one time
portfolio allocations and tax rates and then keep their decisions for the rest of their lives.
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transaction and information costs linked with the reallocation of capital. These costs can
be thus modeled as a fraction v of the assets reallocated that the investor has to pay to a
financial intermediary. While the value of v may be relatively small given that investors are
supposed to choose the optimal allocation of their portfolio once and for all,® its value is not
nil, for example because of the existence of tick size effects and security transaction taxes as
shown in Hau (2006). Note also that these adjustment costs are supposed to increase with
the share of the portfolio reallocated in another country because of the presence of higher
administrative burdens linked with larger transactions, due for example to the presence of

laws against money laundering. Moreover, the after-tax interest rate can be written as
2= (1—thr, z;} =(1- t’;)r, (1.2)

where 7 € (0, 1) stands for the before-tax interest rate paid out either in country home or in
country foreign, while ¢ € [0, 1] indicates the tax rate on the interest paid out in country k
to a resident of home. The before-tax interest rate r is assumed to be given - i.e. there is no
market for assets - for sake of simplicity. This assumption allows to use a simplified version
of the welfare function in the two countries (see below). Also, it allows us to disregard how
agents’ decision may influence the productive side of the economy or create financial bubbles.
Indeed, in this paper, we do not consider alternative reasons for investing abroad, such as
hedging against exchange rate risks (Coeurdacier and Rey, 2013; Martin and Méjean, 2012)
or against fluctuations in local wage income (Coeurdacier, Kollmann and Martin, 2010). In
the same vein, we abstract from possible explanations that could justify the presence of fac-
tors biasing agents’ choices toward their country of residence in (1.1), such as an imperfect
knowledge of foreign institutions (French and Poterba, 1991; Portes and Rey, 2005).°

Assuming a quadratic cost in the utility function of the investor allows us not to impose
any condition on the relation between the initial and final fraction of savings invested in a

certain country.” Using the first order conditions linked to optimization problem in (1.1),

®See for example Tobin (1978, 1984), Stiglitz (1989), Summers and Summers (1989), Eichengreen, Tobin
and Wyploz (1995).

6We have checked that the utility function U is concave and twice continuously differentiable with respect
to its arguments. We have controlled for the validity of this result in all the sections of the paper. First and
second conditions have been also verified throughout the whole development of the model presented in this
work.

"Note that we are not dealing with the entry costs of the investment, which would lead to the concavity of
the cost function. We suppose indeed that agents are already active investors and no longer have to sustain
entry costs.
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ap = agp + Ty Qon + 5y 0 Y T oy + Ty oy + ST (1.3)

The representative agent of country foreign acts similarly. Throughout the paper, we will

hence report the results for country foreign only when necessary.

In each country the portfolio allocation of the representative agent depends on the initial
share of wealth invested at home and the ratio between the differential between the after-tax
net returns on the assets held in the two countries and the adjustment costs. In other words,
if no exchange of information takes place between jurisdictions, then the optimal portfolio
allocation of representative agents corresponds to the initial share of wealth invested in each
country, adjusted for net-of-tax differences in returns taking into account the adjustment

cost.®

The governments

In the second step of the game, each government maximizes its tax revenue. Under the
assumption of a constant before-tax interest rate paid in each country, this assumption cor-
respond to the case where a government maximizes a welfare function. In other words, the
two governments are assumed to be Leviathan, without loss of generality given the partial

equilibrium context of the paper. For a justification of that assumption, see Keen and Ligth-
art (1999, 2006a, 2006b).

In each country, the government chooses the tax rates under its control, knowing the best
response function of investors. In this baseline scenario, where no information is exchanged
between the two jurisdictions at stake, government of country home decides on the tax rate
it charges on the domestic income of its residents, ¢/, as well as on the withholding tax it

levies on interest payments paid out in its territory to residents of the other country, tﬁ. The

8Transaction costs are multiplied by two because agents are supposed to pay a cost both for transferring
assets from home to foreign and from foreign to home.
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objective of government h is to®

max W" = r <tZaZ* + tiaﬁ*) : (1.4)
thtf

We have now assumed that each country is populated only by one agent. In the appendix,
instead, we will present the solutions for the case of two countries of different size, with N”

and N/ being respectively the population of country home and of country foreign.

Solving the maximization programs of both governments, we obtain the best responses for

the tax rates charged by home!°

h t}} nh v f t§ Fv
t, = 5 + CL07h;, ty, = 5 + CLO’h;. (15)

The tax rates charged turn out to be influenced by three factors. First, they are a positive
function of the importance of adjustment costs v: the higher the cost that agents face for
moving their savings, the higher the tax rate charged by a country can be. Second, they are
also positive functions of the initial investment in a location: the higher the initial share of
investors’ wealth invested in a country, the higher the tax rate set by the government of that
country, reflecting the lower need to attract further savings from the partner jurisdiction.
Third, tax rates rise when the complementary tax rate paid by agents domestically or abroad

increases.

The Nash equilibrium tax rates are equal to

t :3_7,<1+a3,h)7 t =

2v

371(1 +al,)- (1.6)

In a context of pure source-based withholding taxation, countries have the possibility to
discriminate between domestic rate for resident and non-resident investors. Countries can
hence try to attract foreign capitals. For equal rate of returns and wealth in the two countries,
tax rates charged to non-resident investors tend to be smaller whenever agents prefer to invest
more in their domestic country (ag, > ag;h). Moreover the tax rates increase with the cost

of reallocating the portfolio, as a higher value of v implies a higher degree of captivity of the

9As for the agents’ utility function, we have checked that government’s revenue function is concave, with
the concavity given by the presence of the portfolio allocation functions. Moreover we have also verified that
the function is twice continuously differentiable with respect to its arguments as well as controlled for the
validity of this result in all the sections of the paper. First and second conditions have been also examined
for any of the described scenarios.

10Tn this paper we only consider interior solutions and focus on realistic values of the tax rates.
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Country home

Figure 1.1: Best response functions for the domestic tax rate in country home (a) and
country foreign (b). In this figure, the initial portfolio is considered as evenly distributed
among products, v is set equal to 0.01, while the interest rate is fixed at 5 percent.

taxpayers. By contrast, similarly to the best response functions, an increase of the interest
rate decreases the equilibrium tax rates. This derives from the fact that governments care
only about maximizing their revenues. Higher interests paid out allow them to reach the

maximum of their revenue function with lower tax rates.

1.4.2 Pure residence-based setting (R)

With this simple setting, it is easy to show that shifting the power to tax from the source to
the residence country increases tax revenues. Taxing at the same rate the income received
by the residents of each jurisdiction domestically and abroad, in country home we have that
th=th =t

From (1.3), the optimal allocation chosen by the representative agent in each country corre-
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sponds to the initial allocation,

ays = ag,h, a’}* = ag,f. (1.7)

The government maximization problem in (1.4) instead becomes
h hx hx\ rth
I%%XW =r(ap* +af) t".

Each country is now free to fix its tax rate without taking into account the choices of its
partner country. Each country can for example set a tax rate t*, that is ¢"* in the case of

country home.!!

Substituting the tax rates of equilibrium into the revenue functions, we can show under
which conditions tax revenues increase when a government can tax the global income of its
residents. For an even distribution of agents’ initial portfolio, proposition I shows that the
tax revenues collected by the government of country home under a residence-based regime
are larger than that collected under a source-based principle of taxation when adjustment
costs are low with respect to the interest rate. For adjustment costs tending to zero, v — 0,
the residence principle of taxation ensures larger tax revenues than the source principle for

t". Equivalently, the residence regime increases tax rev-

all positive values of the tax rate
enues when the optimal tax rate t* chosen by a government under this setting is higher than

the ratio between adjustment costs and the interest rate.

Proposition I: The residence-based scenario assures a higher level of revenues across the
two countries the lower adjustment costs are with respect to the interest rate. For given
adjustment costs and interest rate, moving from a source to a residence regime raises tax
revenues if the optimal tax rate t* under the residence regime is higher than the ratio be-

tween adjustment costs and interest rate.

Proof: For country home we have that:

: * _hx v
ng > Ws}f if r <a3h +a£h> th* > (tz aZ —|—t£*a£*> <=>th* > Z
k) b ,r.

" Countries are now independent because investors are supposed to be immobile.
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1.5 Information exchange (IE)

Information exchange is a way of getting closer to a situation where governments can tax
the global income of their residents, as in residence-based regime. Interests continue to be
taxed at source by the paying country, which can still discriminate between local and foreign
investors. However, unlike in the framework based on the sole source principle, the residence
country now may also tax interests obtained abroad by its residents, provided it grants
them a credit for the withholding tax levied in the partner country and gets the relevant
information. Different settings belonging to this scenario are spontaneous transmission of
information or self-reporting, to adopt the terminology of Kleven et al. (2016), exchange of
information upon request as advocated by the OECD, and automatic and systematic provi-
sion of information by the paying agent, either directly to the residence government of the
investor, or indirectly through the agency of the tax authorities of the source jurisdiction

(third party reporting in the terminology of those authors).

In this section we assume that getting or providing information is costless. We will relax
this assumption in the next two sections, where we concentrate on the EU Savings Directive
and on the evolution of the US practice from QI to unilateral and then cooperative FATCA.
We will show especially under which conditions those settings replicate or are proxies for
the residence-based framework described in section 1.4.2. Furthermore, we assume that the
information received by the country of residence of the taxpayer is not always of the highest
quality. Different national tax regulations can in fact allow public administrations to gather
and to transmit different taxpayer details. Conversely, if investors rather than foreign ad-
ministrations are those in charge of providing information to the government of the residence

country, then this self-reported information may be partial.

The representative agent of country home faces the same utility maximization problem as in
(1.1). The return on the share of her savings invested abroad, however, now also depends on
the tax rate applied to her domestic income, whenever this rate is higher than the withhold-
ing tax charged in country foreign. Besides, it is a function of the quality of the information
p regarding her cross-border savings, which is provided to the authorities of home either by
the financial institutions or by the authorities of country foreign, in case of third party
reporting, or even by the investor herself, in case of self reporting. We introduce the param-
eter p/ for qualifying the quality of the information obtained by country home from country

foreign and, similarly, the parameter p" to indicate the quality of information obtained by
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country foreign from country home. Consequently, p" and p/ € (0,1). Upper and lower
boundaries are excluded because, in the context of this institutional device, reporting is in
principle mandatory for administration or investors so that people with a high degree of risk
aversion (Allingham and Sandmo, 1972) or tax morale (Alm and Torgler, 2006; Frey and
Torgler, 2007) will report some foreign income at least. For similar reasons we rule also out
the possibility of having a perfect exchange of information, as we assume that the accuracy
of the reporting cannot be checked (Gérard and Hadhri, 1994).

We model the effect of the quality of information reported by modifying the definitions of
the after-tax returns. For instance, for the representative resident of country home, these

are now defined as

2= (1 — tZ) T, z? = [1 — t}} — max{O,pf (tZ — t}}) }] T. (1.8)

The credit granted to taxpayers in their country of residence for the withholding tax paid
abroad is generally limited to the domestic tax liabilities on the income at stake. Therefore
a country cannot charge a withholding tax larger than the upper limit of the creditable
amount. In what follows, we consider that national tax rates are higher than foreign rates,
so that investors have incentives to invest abroad positive shares of their savings and the
model does not reduce to a pure source-based regime as the one already described in section
1.4.1.

The allocation of savings for the representative investor of country home continues to follow
the formula found in (1.3), where after-tax returns are defined as in (1.8). The share of
savings invested in the country of residence hence continues to decrease when the domes-
8(1}1
ol

tic tax rate rises < < 0> and to increase when the foreign withholding tax rate goes up

h

(% > 0). Nonetheless the outflow of savings toward the partner jurisdiction is cushioned
f

by the importance of the exchange of information, as the share of savings invested abroad

hx* fx*
0 Oay,

decreases <% <0, o < O) when the quality of the information exchanged improves.

The objective function of each of the two governments now integrates a new source of tax
revenue, i.e. that raising from their capacity to tax foreign income of their residents thanks

to the cross border exchange of information. As a result, the government of country home
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faces the following maximization program:

max W" = r (tZaZ* - tﬁaf) +p! (th —th) alfr.

toth
The optimal tax rates charged by home are given by

g 20tab) v 2[1+af,(1 - p")]
P IB=2)a=pNHr T B2 ph)]

i I

(1.9)

Tax rates are positive functions of the quality of the information exchanged with the other
country. An increase in the quality of information exchange reduces tax motivated out-
flows of savings and thus allows governments to increase their respective domestic tax rate

h*
(% > 0). Similarly, it incentivizes governments to increase the withholding tax on income

f*
paid out to non-residents (% > 0), since this is credited on tax liabilities in the country of

residence of the investors.

Nevertheless, exchanging information remains an intermediate solution between the source-
based and the residence-based scenarios both with regard to tax rates and revenues. For low
values of the quality of the information exchanged, this scenario tends to the source-based
optimal solutions. On the other hand, when that quality is almost perfect, this setting resem-
bles a pure residence-based setting, where the investor becomes insensitive to the difference
between the domestic tax rate and the foreign withholding tax and keeps unchanged the
initial distribution of her savings in order to avoid unprofitable and costly portfolio reallo-

cations. Proposition II formalizes this result.

Proposition II: Tax revenues under the information exchange regime tend to the level
of revenues obtained under a regime based on the residence principle for the quality of
information tending to one, while they tend to a level of revenues corresponding to a pure-

source scenario for the quality of information tending to zero. For country home,

W}y — Wi if p" =p/ =0, Wi — Whif p"=p/ — 1.
Proof: The proof of this proposition directly derives from (1.9). n

If the governments of the two countries could choose what quality of information to exchange,
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then they would face a prisoner’s dilemma. Receiving high quality information increases the
domestic tax rate - ¢* in (1.9) - and so increases tax revenues of the receiving country.
However, transmitting high quality information makes the withholding tax rate imposed on
foreign investor - ti* in (1.9) - going up, with the result that a country can lose its attrac-
tiveness for foreign investors. Consequently, the information exchange regime cannot evolve

into a pure residence-based regime.

Corollary: Tax revenues under the information exchange regime are lower than under a
regime based on the residence principle, but higher than in a scenario purely based on the

source principle. In each country,

We < Wig < Whk.

1.6 EU Savings Directive (EU)

In the version currently applied by all EU Member States except for Austria and Lux-
embourg, the 2003 EU Council Directive on Savings Income has shifted the power to tax
cross-border savings from the source to the country of residence of the investors. In principle
this framework could constitute an application of the second scenario we have presented in
the baseline model (i.e. the pure residence-based setting analyzed in section 1.4.2). Indeed,
in this system of taxation each country can tax its citizens on the basis of their European-
wide income. The EU Savings Directive, however, applies only to savings income in the form

of interest payments and to some interest-based financial products.

The limited scope of the Directive may incentivize agents to hold products falling out of its
range of application like insurance contracts. To show this, we consider that in both countries
there exists a financial product falling out of the range of application of the Directive. Agents’
income derived from holding this asset is taxed exclusively by the country where interests
are paid out. In this case, the representative agent of country home maximizes the following

utility function:

max Uh= S zhal -2 S (alh—agl)27 (1.10)
ajap,al, I=h,h',f! I=h,h!,f’
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where h now represents the financial product issued by country home and regulated by the
Directive, whilst A’ is the insurance product issued only in country home and f’ is the one
issued only in country foreign. Note that the financial asset f is no longer relevant for the
agent in country home. Due to the introduction of the Directive, indeed, the financial asset
f becomes a product equivalent to h for the agent in country home. The after-tax interest

rate perceived on A’ and f’ can be written as:

= (1—t)r (1.11)
zpo= (I=tp)r,
where tfl, and t;, are respectively the tax rate at which the income coming from the detention

of an insurance product is taxed by country home and by country foreign disregarding the

nationality of the asset owner, i.e. j € {h, f}.

As in (1.3), the solution to the agent’s maximization problem is given by

(2 — 20) + (20 = 2],) (23— 2) + (2 — 23)

o=t . gt . ?
. Zj/ — Zh + Zj/ _Zj/
alf = ab. + G ">3 G = 21). (1.12)
’ v

The government of this country fixes its respective tax rates according to the following

maximization problem:

max W =7 [tha™ + ], (alF + aﬁ)] : (1.13)

h 4J
thit!,

st tht], <1

The best response functions for the government of country home are

o 3vaf, + (2t + th) i = 3v(ag, + ag;h,> + r[2(th + ) + t;]
4r 7 ' 8r

Tax rates are interdependent, implying that tax rates on financial products not regulated by

the EU Savings Directive influence those that are taxed according to its rules. Equilibrium
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tax rates are now equal to

3[af,, + ag,f +2(1 + ag,ff —agp)lv

th = 1.14
h 107,, ) ( )
e laba+200, +4(af, +ag )
W 5r ’

Tax revenues under the EU Directive regime correspond to a scenario of pure source-based
international taxation of savings. To illustrate this, the assets taxed according to the rules
of the EU Directive can be compared to national assets taxed by the residence country,
while the assets escaping the application of the Directive are similar to foreign assets taxed
at a different rate established by the source country. This scenario thus conveys a level
of tax revenues that is lower than in a situation of pure residence-based taxation. A pure
residence-based taxation setting, in fact, would imply the application of the Directive to
all financial assets. Similarly, corresponding to a pure source-based system of taxation, a
limited application of the Directive leads governments to collect a lower level of tax revenues

than in a framework of information exchange.

Proposition III: For an even allocation of investors’ portfolio, tax revenues under the EU
Directive regime equal those collected in a scenario of pure source-based taxation, hence
lower than under a regime of information exchange or in a scenario where international tax-

ation is purely based on the residence principle.

Proof: For country home, we have that

Wh, =wk Wh, <Whif r >, Wh < Wh if 0< {p"p'} < 1.

1.7 The US model

As already pointed out in section 1.2, in the United States the QI and FATCA systems
are attempts to reach the outcome of a residence-based scenario by having all the necessary
information about resident taxpayers. Like the EU Savings Directive though, the QI and
FATCA systems have been confronted with serious limitations in the US. Because of these

loopholes, the QI and FACTA regimes have turned out to be not at all equivalent to the
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scenario with perfect exchange of information they were aiming at.

Two questions are separately addressed in this section, building extensions of the model
developed in section 1.5. First, under the QI mechanism, US taxpayers could escape its
application by channelling their income through a non-US person. In section 1.7.1 we show
how, due to the exemption granted to foreigners, the QI mechanism has not had the expected

positive effect on the level of tax revenues in the US.

Second, notwithstanding the US authorities decided to reinforce the QI mechanism with
FATCA rules, acquiring or supplying information remains a costly activity. Indeed, under
the EU Savings Directive mechanism, it is up to each EU Member State to provide its
partner countries with such information. Under the QI and what we call unilateral FATCA,
the US authorities are permitted to audit the primary supplier of the information, i.e. foreign
financial institutions. In section 1.7.2 we demonstrate why the costs of this direct audit may
explain the change in the attitude of the US authorities in favour of a cooperative FATCA

based on an intergovernmental agreement.

1.7.1 QI loopholes

If an alternative channel for getting interest income from foreign assets exists, e.g. through
an incorporated person subject to taxation at source instead of a regime of information
exchange, then the after-tax foreign income for an investor having residence in country

home in (1.8) becomes

2} = maX{ [1— 4" —p! (P — ) e, (1= t?s - 6)r},
where ¢ is the cost of that alternative channel, t/¥ and t’;l E are the two tax rates imposed
domestically by country home or abroad by country foreign under a regime of information
exchange, while t’}s is the tax rate imposed by the source country - country foreign - linked
to that possibly more sophisticated device. Indeed ¢ might be understood as a fee paid to
bankers or tax advisers. As a consequence, the US taxpayer will invest through a local firm,
if
~ _4hIE | f (thIE _ JhIE hS _

Substituting the two tax rates with their equilibrium values found respectively in (1.6) and

(1.9), figure 1.2 shows that making use of more sophisticated devices is convenient only
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when the quality of the information exchanged is low enough. Higher values of the quality
of information exchange either require more sophisticated and thus more costly strategies

(¢ > ¢) to be used, or make inconvenient the use of alternative devices.

Alternative Strategies

0.15¢ — RHS

— ¢
0.10 — 50
0.05

0.2 04 0.6 0.8 1.0

Figure 1.2: Costs of alternative strategies. The values of the initial portfolio allocation,
interest rate and transaction costs are set as in Figure 1.

1.7.2 Costly information (CI)

The QI mechanism was improved thanks to the adoption of FATCA. This system however
requires high level of information exchange for delivering all its effects. So far, we have
assumed that getting information was costless for the recipient country. By contrast, the
FACTA system implies that the US supports the whole burden of acquiring information. In

this section we thus investigate the consequences of the existence of these costs.

If acquiring information is costly, jurisdiction home will support the cost ¢ of p/. This cost
is modeled as part of the taxpayers’ portfolio allocated abroad that the government is not

able to tax. With ¢ € [0, 1], the tax revenue function then becomes

max W = r [tZaZ* +tlal" 4+ p (8 — th)(1 - g)al7| . (1.15)

h 4 f
thih

Due to the presence of ¢, the equilibrium tax rates in (1.9) also evolve as follows:

A+a) v 2l+al- (-0
B—20—¢)p/l(1—=pHr " B-201-¢)p"](1—-p") r

the — (1.16)

h*
The presence of a cost for acquiring information decreases the internal tax rate (653) < O),
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atl*
¢
ues of ¢. In particular, when ¢ assumes value 1 or the quality of information tends to zero,

as well as the external tax rate ( < O). Tax revenues hence decrease for increasing val-
then the optimal tax rates becomes equal to the source-based solution seen in section 1.4.1;
whilst, for ¢ = 0, this framework is equivalent to the information exchange setting analyzed

in section 1.5.

Moving from a unilateral mechanism to a cooperative agreement where each partner provides

information regarding foreign accounts on its territory transforms (1.15) into

max W = 7 [thal” + taf + ! (th — ) (1 — (1= x)¢) @} — xap" (] — t])f]
th’th

The equilibrium solutions are now equal to

- 2 [(1 + ag,h)(l + ngpf)] v
" [3—2(1—¢)p] (1 —pf)r’
e 2 ag [1=p" (1= (1= x)9)] +2x¢p"} v
" [3—2(1—)ph (1 -p") r

A higher value of x € [0, 1], that is a higher share of the information cost ¢ paid by the
partner country pushes up the internal tax rates and lowers the external tax rates. For a
value of y equal to 0, as in the unilateral FACTA mechanism, the tax rates chosen by the
government of country home corresponds to those found in (1.16). As tax rates in (1.16) are
lower than those corresponding to a situation of costless information, also the tax revenues
collected by the government of country home are lower than in a framework of costless
information exchange. By contrast, when the burden of acquiring information is totally
supported by the partner jurisdiction y = 1, optimal tax rates are higher than in (1.16) and

even higher than in a situation of costless information as in section 1.5,

2[(1+ag,) 1+ ép/)] v
3—2(1=9¢)p/](1 —pf)r’
2{1+aj, [L —p"] + 209"} v

[3—2(1—¢@)ph] (1 —ph) r

h*
th

=

Proposition IV: In a framework of information exchange, if acquiring information is costly
(¢ # 0), tax revenues decrease with the burden of acquiring information that a country needs

to support.
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Proof: Comparing tax revenues in case of costless and costly information, for country home
we have that
Wh, < Wp if x =0, Wh, > W if x — 1.

1.8 Coordinated withholding taxation (W)

This last section before the conclusion is inspired by the innovative practice adopted by the
EU for Member States allowed not to exchange individualized information, as well as for
the tax relations with third countries. In general, withholding taxation does not require
the collection of detailed and personalized information in order to function. It is hence a
regime to be preferred to a regime of information exchange whenever two countries refuse
any exchange of information (as in the case of some European Member States) or when the

quality of information reported about taxpayers is very low.

Under this scenario country home and foreign do not exchange individualized information
but each of them transfers to its counterpart a fraction, 75% in the EU case, of the revenue
collected from a withholding tax levied on interests paid to residents of that partner country.
This transfer is done anonymously - the names of the investors are not mentioned. In the EU
case, the rate of that withholding tax was initially set equal to 15% and it has progressively
increased up to 35%.

Nothing changes concerning investor decisions with respect to the baseline model. They
continue to solve the maximization problem explained in (1.1) and invest their savings ac-
cording to (1.3). On the contrary, the maximization problem for the government of country

home can be modified as follows

max W' =r|tray + xthay + (1 - ) tiag*] : (1.17)
thoth

where x € [0, 1] is the percentage of the withholding tax that the two countries have exoge-
nously agreed ex-ante to pass to each other. The best response functions of the tax rates

charged by country home are now equal to

h f
w_op v, (L+a)l vty
e S
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so that, the Nash equilibrium is constituted by,

20[l +ag, +xag,] 2001+ aj )

th* = =
4 r(3 —x) Tk r(3 —x)

(1.18)

The tax rates levied by the two countries correspond to those found in (1.6), apart for
the presence of the sharing factor x. In particular, in a system of coordinated withholding
taxation, the slope of the reaction function of the domestic tax rate is larger than under
no exchange of information due to the sharing agreement. The reaction function of the
withholding tax rate charged to foreign investors, by contrast, keeps following the case of
source-based taxation. Moreover, for x = 0, the expressions of the optimal tax rates found in
this section coincide with those of the source-based scenario assessed as baseline model. For
x > 0, the optimal tax rates in this scenario become higher than those found under a pure
source-based setting studied in section 1.4.1. Consequently, with coordinated withholding

taxes, tax revenues are also a function of the sharing coefficient x.

Proposition V: In a regime of coordinated withholding taxation, a positive sharing factor

x > 0 increases tax revenues with respect to a regime of taxation at source.

Proof: From (1.18), for country home we have that

Wh — Wit 2 — 0, Wh > Wk if x> 0.

1.8.1 Mixing withholding taxation with information exchange

In this section dedicated to coordinated withholding taxation, we have disregarded exchange
of information up to now. However, the transfer of a fraction = of the revenue collected at
source through the coordinated withholding tax to the state of residence of the investor does
not exonerate the investor to report her foreign income in her state of residence, receiving a

credit for the tax withheld at source.

Including reporting information of quality p in the coordinated withholding tax scheme

modifies both the utility function for the investors and the function of tax revenues for the
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governments. The former change involves information exchange in characterizing agents’
portfolio allocation. The latter combines equations (1.9) and (1.18). It turns out that the

two optimal tax rates at Nash equilibrium are now equal to

Ix _

e _ 20[1 + af, + xaf ] 2v [1 +ag,(1 - Ph)]
o= pHB-2pf —2) (1B -2 )

Self-reporting and withholding sharing reinforce each other to increase tax rates and tax
revenues. The results for tax revenues are similar to what is stated by proposition V. In
particular, if z — 0 and p*,p/ — 0, the tax revenues under this regime tend to the level of
revenues collected in a pure-source scenario. If  — 1 and p”, p/ — 1, this regime tend to a
residence-based framework. Finally, if x — 0 and 0 < p",pf < 1, this regime restitutes the

same level of tax revenues as under a setting of information exchange.

1.8.2 Mixing withholding with a residence-based principle

Gérard (2004) suggests to substitute taxing foreign income at residence, on the basis of a
transmission of individualized information, with a system of income taxation at source. The
tax rate should be decided by the country of residence and all collected revenues should be
transferred anonymously to the country of residence. The rationale behind that proposition
is that it fulfills the necessary conditions of the cross border enforcement of a Dual Income
Tax (DIT), at least for the version of the DIT where capital income is taxed at a flat rate
(Sorensen, 1994). This mechanism is also sufficient to enforce the Dutch Box 3 mechanism
(Cnossen and Bovenberg, 2001).

In this last case, the program of the government is

max Wh =r [thay + t?a}}*] (1.19)
th th

The first order condition with regard to ¢} is the same as in a pure source-based scenario,
while the second first order condition is now computed with regard to t? instead of ti. The

two optimal tax rates correspond to (1.6), where t£ is replaced by t;‘c,

2v 2v
th="—(1+ag,), @n:y

s (1+aj,). (1.20)
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For an even distribution of the initial agents’ portfolio allocation, neutrality of taxation can
be obtained under this framework whenever governments decide that foreign income should
be taxed at source but at the same rate as domestic income. Domestic and foreign tax rates
become then identical and taxation no longer influences agents’ investment decisions. Tax

revenues reach the same level as in the pure-residence based scenario analyzed in section 1.4.2.

1.9 Summary and conclusion

In a framework of residence-based taxation or perfect exchange of information for all assets,
the allocation of assets depends only on the initial allocation and return differentials. Any
asset mobility due to taxation disappears. If the residence criterion applies to some assets
only, tax rates levied on financial products for which the residence criterion holds are direct
functions of the tax rates levied on products taxed according to a source criterion. Any
change in these latter rates has consequences also for the tax rates of the assets following
residence-based rules, meaning that governments can compete and distort the allocation of
assets by choosing the tax rates levied on products not subject to the residence criterion.
Also, if the quality of information exchanged between jurisdictions is limited, tax rates levied
by partner countries play a role in the determination of domestic tax rates. As a result, only
full exchange of information or a residence criterion applied to all products can avoid mobil-
ity of assets due to tax reasons and can increase government revenues. Extending the scope
of the Directive, hence, is a way to restore the neutrality of taxation. Removing the limits of
its application, the principle of residence would be valid for all kinds of assets paying interest

rates.

Tax neutrality could be reached also thanks to a regime of withholding taxation, when the
withholding tax rate is chosen by the residence country and all the collected revenues are
transferred to that country of residence. In this case, it is sufficient that the withholding tax
rate levied at source is set equal to the domestic tax rate. Defining efficiency as a situation
where tax revenues are maximized and taxation does not distort the allocation of savings
between assets and countries, only three regimes can lead to a situation of first best: 1) a
pure residence-based setting; 2) a framework of perfect exchange of information concerning
all substitutable assets - like in an extended version of the EU Directive - or strategies - like
in the FATCA regulation; 3) a system of withholding taxation where withholding tax rates

are decided by the residence country and the whole amount of withholding taxes is fully
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transferred to that country.

Proposition VI: A regime of international saving taxation is efficient if it is based on the
residence principle of taxation or on perfect information exchange for all substitutable assets
and strategies or on a system of withholding taxation where the residence country can choose

tax rates and receives all the withholding taxes collected abroad.

To conclude, this paper is motivated by the numerous innovations regarding the taxation
of cross-border savings, which took place or are expected to take place in a near future on
both sides of the Atlantic. On the European side, the principle of a Directive was decided
in 2000 and has been enforced since mid-2005. However, it has many loopholes currently
under examination. On the American side, the Qualified Intermediary status was proposed
in 2003 to all banks across the world in order to make the US administration able to tax
US taxpayers on the worldwide savings income. Given the loopholes of that mechanism,
a new piece of legislation has been launched. This is known as FATCA and extends the
application of the QI mechanism but remains characterized by the US getting information
directly from foreign financial institutions, thus disregarding local governments. In February
2012, however, the US has issued a joint statement with the largest EU Member States for

exploring a cooperative version of FATCA.

Against this background, we have developed a model comparing the respective merits of
information exchange and levy of coordinated withholding taxes. Using that model we have
contributed to address the following four issues. First, unlike the literature our model is
based on, we show the effect of the various settings investigated not only on the taxation of
foreign savings income, but also on the tax rates applied to domestic savings. Second, we
consider agents as proper investors that can diversify their portfolio between countries as
well as between different kinds of financial assets. Third, we explore the consequences of the
loopholes in both the EU Savings Directive and the QI mechanism. The model sets forth that
an equal treatment between all substitutable assets at home and abroad is required for any
attempt to reach the efficient design depicted in the paper. By all substitutable assets we not
only mean all substitutable products but also substitutable strategies to gain the return on
those products. Fourth, we deal with the cost of information sharing, making a distinction
between two situations. In the first, the country which needs the information also needs to

acquire it and thus supports its costs, for example in terms of auditing financial institutions
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across the world. This situation is characteristic of US QI and unilateral FATCA. In the sec-
ond, each partner country is made responsible for the transmission of information regarding
income paid to non-residents by its local banks or financial institutions. This alternative sit-

uation refers to the EU Savings Directive mechanism and to a cooperative version of FATCA.

We show that an efficient system of taxation allowing countries to tax individuals on their
income could be achieved through an extension of the scope of the Directive and through
a regime of perfect information exchange concerning all strategies and assets, like in the
FATCA regulation. Moreover, we show that if accompanied by a residence-based choice of
the withholding tax rate, a withholding tax setting constitutes an alternative efficient so-
lution to the game. Indeed an alternative way to solve information sharing problems is to
substitute taxing foreign income at residence with taxing that income at source, but at a
rate decided by the country of residence and with all collected revenues transferred to the

country of residence.

Finally, in the appendix, we also report the optimal tax rates that we obtain once country
size, agents’ wealth, and interest rates are no longer equal in both countries. Further research
can concentrate on the quality of information and the dynamic aspects of the model. In this
paper we have considered a static Nash game, whilst future work can investigate if the
optimal solutions of a repeated Nash game differ from what shown in this paper. Moreover,
the quality of information exchanged can be made an endogenous variable of the model
depending, for example, on the size of the countries. Leaving aside the determination of
the optimal domestic tax rates, such analysis can determine information exchanged as a
function of the population of the two countries, showing that for smaller countries there is

no incentive to participate in international agreements for exchanging information.



Chapter 2

Family Tax Policy in a Model with

Endogenous Fertility a la Barro-Becker

This paper assesses quantitatively the effect of family fiscal policies on fertility, labour supply
and parental childcare using a general equilibrium model with dynastic households. The
model developed by Barro and Becker (1988) is modified through the introduction of time
allocation decisions concerning labour, leisure and childcare. Simulations on US data show
that, even being a macroeconomic model with endogenous fertility and altruistic agents, the
model presented here can rationalize the low elasticity of fertility to family tax policies found

in microeconometric studies.

2.1 Introduction

Over the last century, many countries have adopted pro-nativist fiscal policies either directly,
giving families financial incentives related to the number of children, or indirectly, subsidizing
childcare services. In both cases, as noted since Becker (1960), such policies should increase

the demand for children, by reducing their cost in terms of goods or time.!

Empirical studies have generally found a positive but relatively small impact of tax incen-

tives on fertility suggesting that, on average, families respond to such incentives, even if

Tt should be noted that pro-nativist fiscal policies do not have an effect on voluntarily childless households,
as this kind of households does not have a positive demand for children. This paper ignores voluntarily
childless households because these families represent a small share of the population in the US and because
a change in pro-nativist fiscal policies would be marginal with respect to their income (Gobbi, 2013; Baudin
et al., 2015).

37
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tax subsidies are not the main determinant underpinning fertility decisions. Whittington
(1990) estimates the effect of the personal exemption for dependent children in the United
States, using data from 1913 to 1984. Fertility is modelled as a function of both the personal
exemption per dependent child and other economic and demographic variables. A marginal
effect of the tax exemption is found on the fertility rate of US families. The value of this
effect ranges between 0.121 and 0.236, suggesting that increasing by $100 the value of the
personal exemption per dependent child increases the general fertility rate by 12 to 24 births
per 1000 women. These results correspond to estimated elasticities of fertility with respect
to the personal exemption ranging from 0.127 to 0.248. Crump et al. (2011) have revisited
the analysis of Whittington (1990), extending the time dimension of the sample and address-
ing the concerns about possible spurious regression results. In their work, the elasticity of
fertility with respect to a fiscal subsidy is lower, being equal to 0.077 - when the personal
exemption per dependent child is the only measure taken into account - or 0.052 - when the
personal exemption per dependent child is coupled with the child tax credit. Hence, Crump
et al. (2011) estimate that increasing the value of the personal exemption per dependent
child or the child tax credit by $100 increases the general fertility rate by 5 to 8 births per
1000 women; a result about three times smaller than what found by Whittington (1990).2
As far as countries other than the US are concerned, the fertility response to fiscal subsidies
remains positive but small. Gauthier and Hatzius (1997) find a benefit elasticity equal to
0.16 for family allowances across OECD countries, that is 16 additional births per $100 euro
of additional family allowances. Milligan (2005) finds a value equal to 0.107 (11 births)
calculating the elasticity of fertility for Quebecker families with respect to the allowance for
newborn children benefits. Similarly, Cohen et al. (2013) exploit changes in Israel’s child
subsidy and identify a benefit elasticity equal to 0.192 (20 births), which is very close to the
value 0.2 estimated by Laroque and Salanie (2008) for France.?

By contrast, within the theoretical literature, Cigno (1986) has first studied the link between
fertility and fiscal policies. He argues that the trade-off between income and children may be
more important than the one between income and leisure so that, once fertility is considered

as a variable under household control, tax benefits can decrease child bearing costs and in-

2Crump (2011) does not explicitly report the value of the elasticities. However, these can be calculated
on the basis of the regression coefficients reported in the paper and the fertility and fiscal subsidies time
series used by the authors. The value of the elasticities reported in the text are calculated as the percentage
change in fertility that a 1% increase in the tax benefit generates, taking average values for the fertility and
subsidy time series as reference point.

30ther papers like Whittington (1992) and Whittington (1993) estimate the effect of tax subsidies on
the probability of having a child. See Gauthier (2007) for a review of papers linking family tax policies and
fertility in industrialized countries.
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crease the number of children at the expense of their quality. Quantitative theoretical papers
using the model developed in Becker and Barro (1988) and Barro and Becker (1989) go in the
same direction, pointing out that fertility strongly responds to macroeconomic shocks. For
instance, Greenwood et al. (2003) use a Barro-Becker model where they attribute a value
equal to 1 to the elasticity of the altruism function with respect to the number of children.
This leads them to argue that an increase in family size can be so large to counterbalance,
and even to reverse, the welfare gains that child benefits should bring to families, as fertility
turns out to be more than elastic to child benefits. In addition, Jones and Schoonbroodt
(2010, 2016) have recently reproduced the US demographic transition over the last century
and the baby boom and baby bust following the second world war. The quantitative analysis
performed by Jones and Schoonbroodt (2016) shows that fertility is elastic with respect to
aggregate shocks and, in particular, that the contemporaneous elasticity of fertility to pro-
ductivity shocks lies between 1 and 1.7. Such large values of the elasticity are at odds with

the empirical evidence reviewed above.

This paper aims to provide a model able to reproduce the elasticity of fertility to fiscal sub-
sidies provided by the empirical literature. A general equilibrium overlapping generations
model is set up so that adult households live for three periods and have altruistic preferences
like in Becker and Barro (1988) and Barro and Becker (1989), the productive sector is repre-
sented by a neo-classical firm, and the public sector is made up by a government keeping its
budget balanced. Households are assumed to be able not only to decide about consumption,
savings, fertility and transfers to children as in the standard Barro-Becker framework, but

also to optimize their time use in terms of work, leisure and childcare.

Furthermore, the elasticity of the households’ fertility to tax subsidies is gauged through
an exercise of indirect inference for calibrating the value of the altruism function elasticity
characterizing the Barro-Becker model. Although Jones and Schoonbroodt (2016) assess the
impact of a TFP rather than a fiscal shock on fertility, their work highlights the link between
the value of the elasticity of the parental altruism function with respect to the number of
children and the response of fertility to a macroeconomic shock. For the exercise of indi-
rect inference, fertility changes following variations in the personal exemption per dependent
child and in the child tax credit are simulated on the basis of the model built. US data for
the period 1905-2005 are then used to match the fertility paths simulated through the model
and the empirical estimates of the fertility response to fiscal subsidies provided by Crump
et al. (2011).
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The combined use of time allocation decisions in the standard Barro-Becker framework and
indirect inference allows one to bridge the gap between the results of the empirical literature
and the results of the theoretical literature. Indeed, time allocation decisions curb the fertil-
ity impulse response function of young households to a change in pro-nativist fiscal subsidies.
At the same time, the calibration of the inter-temporal elasticities of substitutions of the
households’ utility function, including the one attached to fertility, allows the pinning down

of the value of the theoretical impulse response function for fertility.

As a robustness check of the model built in this paper, it is also assessed how the balanced
budget rule may affect the response of fertility to an increase in pro-nativist fiscal subsidies.
As the tax rate increases in order to compensate for the rise in pro-nativist fiscal subsi-
dies, the effect of these latter is smaller on the net income of young households, making
an increase in fertility no longer compatible with an increase of households’ consumption
or time spent out of work. This result seems to suggest that a fertility policy has a sub-
stitution effect, due to the distortion of the relative price of an additional child, stronger
than the income effect linked with the positive consequences of transfers or tax deductions
on the budget of a household. Although this result calls for an analysis of the welfare im-
plications of a fertility policy, such analysis is left aside because of the unsolved debate on

the right welfare criterion to use in models with endogenous population (Baudin 2011, 2012).

The structure of the paper is as follows. Section 2.2 briefly describes the main pro-nativist
fiscal policies adopted in the US over the twentieth century. Section 2.3 develops the model
underpinning the results in the rest of the paper. Section 2.4 provides the calibration for
the parameters and variables of the model. Section 2.5 assesses the effects of different fiscal
policies on fertility. Section 2.6 study the sensitivity of the fertility reaction function to a
change in child subsidies with respect to some specific features of the model. Section 2.7

concludes. Appendix B.1 provides an alternative formulation of the Barro-Becker model.

2.2 Pro-nativist policies in the US

Over the last fifty years, many developed countries have adopted pro-nativist fiscal policies
as a means to reverse declining birth rates. The World Population Policies Report of the

United Nations offers a comprehensive review of the population policy situations for 200
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countries (United Nations, 2013). In the US, in particular, there are three main types of
pro-nativist fiscal benefits, namely the personal exemption per dependent child (PE), the
childcare tax credit (CCTC) and the child tax credit (CTC). Figure 2.1 shows the evolution
over the last century of their total value, measured in 2005 US dollars, and of the US general
fertility rate, that is the total number of live births per 1000 women aged between 15 and
49 years.? As highlighted by Crump et al. (2011), this figure suggests that the correlation
between the set of subsidies there considered and the general fertility rate is likely to be low,

implying a low elasticity of fertility to pro-nativist fiscal policies.

Figure 2.1: Subsidy per child in 2005 US dollars and general fertility rate between 1917 and
2005.
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Source: Crump (2011)

1. Personal exemption for dependent child: the exemption for dependents is an allowance
that depends on the number of children had by an household. For this allowance,
children must be less than 19 years old, or 24 years old if they are enrolled in a
university as a full-time student. Since its introduction in 1917, this allowance has
permitted to deduct from the gross income of the family a fixed amount per year per
dependent person claimed. In nominal terms, the statutory value of the allowance
increased from $200 in 1917 to $3’800 in 2012. The actual benefit granted on average
to US households per each child, however, is the result of the product between the

4See the website of the Internal Revenue Service for more details, www.irs.gov.
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marginal personal income tax rate, the real statutory value of the personal exemption
and the number of children. This benefit increased from $112.91 in 1917 to $732.80 in
2012, with a peak of $1398.17 in 1944.

. Childcare tax credit: introduced in the 1970s, the child and dependent care tax credit

is a credit that working parents can claim against their tax bill, whenever they have
paid childcare expenses in order to be able to work or look for work. The percentage
of childcare expenditures that can be credited depends on the gross income earned by
parents in the course of the year. For the year 2011, the credit rate varied between
20% for people earning $43’000 or more per year and increases up to 35% for families

whose income is equal or lower than $15’000 per year.

. Child taz credit: the child tax credit was introduced in 1997 by the Taxpayer Relief

Act. Initially, families were given the possibility to credit $400 for each child younger
than 17 against their federal income tax. This credit was extended already in 1999 and
brought to $500, then to $600 by the Economic Growth and Tax Relief Reconciliation
Act of 2001, and finally to $1°000 in 2003 by the Jobs Growth and Tax Relief Recon-
ciliation Act. These increases, which were initially meant to be only temporary, were
confirmed up to 2012 by the Tax Relief, Unemployment Insurance Reauthorization
and Job Creation Act of 2010 and then made permanent by the American Taxpayer
Relief Act of 2012 (Cordes et al., 2005). Differently from the personal exemption per
dependent child, the actual benefit perceived by US households does not depend on
the value of the marginal personal income tax rate, but only on the value of the credit
in 2005 US dollars and the number of children.

. Others: Other two tax subsidies may also influence family behaviour, namely the

earned income tax credit, as its value also depends on the number of children had by
an household, and tax-favored savings instruments that encourage families to save for
sending their children to college. The ultimate goal of these two subsidies, however,
is not purely linked to fertility. The former was introduced with the scope to increase
income for families with very low earnings, while the value of this subsidy is not relevant
for the average US taxpayer, being below $500 per family per year. It is hence a fiscal
instrument targeted to fight poverty rather than low fertility. The latter, instead,
relates to educational decisions and to the weight that parents attach to education
in their preferences. However, the diffusion of instruments that encourage families to
save for sending their children to college was rather contained within the time horizon
studied in this paper, while it became more important under the Obama administration
from 2009 onwards (College Savings Plans Network, 2016).
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As this paper aims to isolate the effects of pro-nativist fiscal policies from other possible fiscal
policies, only the first three fiscal policies described in this section have been considered in

what follows.

2.3 Model

2.3.1 Households

As stated in the introduction, the aim of the paper is to have a theoretical paper based on
the framework developed by Becker and Barro (1988) and Barro and Becker (1989), which
can be calibrated in order to produce quantitatively sounding results for the pro-nativist
policies considered. In Becker and Barro (1988) and Barro and Becker (1989), the authors
assume that households are altruistic and derive utility from the utility of their descendants.

Following this assumption, the utility of an agent can be written as
Uy = Vi + Bon, = Upsa, (2.1)

where U, is the utility at period ¢ of an household, composed by her life-time utility V; and
the utility of her descendants U;.;. The number of descendants is indicated with n;, ( is
the time discount factor, while ¢ is a parameter capturing the degree of parental altruism.
As in the original framework proposed by Becker and Barro (1988) and Barro and Becker
(1989), we assume that the altruism function g(n) = ¢n;  is the same for all children and
characterized by a constant elasticity with respect to the number of children. This implies
that the parental utility is increasing and concave in the number of children, for a given level
of the utility per child. In other words we assume that, choosing a function g(n) that is
increasing and concave in the utility of each child, the utility of the parents is attained when

all children reach the same level of utility.®

Replacing the expression for the utility of the agents’ descendants, Uy ;1;, and iterating this

5 Alternative formulations for the altruism function have been proposed by Cordoba and Ripoll (2012).
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substitution up to time T, equation (2.1) can be transformed as follows:

Uy = Vi+ Bon [Vigr + ﬂ¢”%;1€Ut+2]
= Vii+ 5¢n§76Vt+1 + (5¢)2(ntnt+1)176[vt+2 + 5¢”§;§Ut+3]

71 71 T

= > (Be)° (H ni:i) Vi + (89)" (H ni:i) Vr.

s=t s=t s=t

In addition, indicating with N the number of adult households living in each period ¢, the

following laws of motion for population can be retrieved,

Nt+1 = nVy,
Ng = 1,

so that Ny = Ht_il ns and the utility at time ¢ = 0 of the head of a dynasty becomes:

S=

T-1

Uo=> (Bo)'N/ "V, + (B¢)" N}~ V. (2.2)

t=0

If the transversality condition limy o (8¢)T N7~ Vi = 0 is satisfied, then (2.2) simplifies as

[e.9]

Uo=_(B6)' N}~ V..
t=0
This transversality condition requires that the present value of future generations’ utility
converges to zero as time goes to infinity. It should be noted that this transversality condition
does not imply that no children will be born as time goes to infinity. Rather, it implies that
the head of a dynasty attributes a smaller weight to the future generations that are more

distant in time.

We assume that adult agents live for three periods a = {1, 2, 3}, with a probability to survive
to the next period of life equal to 1 for all periods. When young (a = 1) agents decide how
much to consume, save and enjoy leisure. At the same time, they decide how many children
to have and how much time to spend with them, other than how much to leave them as
inter-generational transfers. When agents become middle-aged (a = 2), they keep choosing
their consumption, savings and leisure. However, they no longer take decisions regarding
their children as these latter have become independent young adults. When old (a = 3),

agents only consume what saved in the previous period of their life. Moreover, agents are



2.3 Model 45

considered as homogeneous in their choice, implying that the case of stay home parents is
excluded by definition from the present framework. So the life-cycle utility of parents can

be written as
3
V;S - Z 6a_1{uc(ca,t+a—1) + guld(la,t—l—a—la da,t—i—a—l) + A}7
a=1

where ¢, 4441 indicates the level of consumption of an adult for each period of its adult
life. Other than consuming, adults can either work or enjoy leisure or spend time with their
children. Thus l;;+4—1 and dg¢4,—1 are respectively the time that adults devote to leisure
and the time they spent with their children. The parameter ( represents the relative weight
associated to time variables in the life-time utility of an adult and A is a constant we use
to pin down the marginal benefit of an additional descendant in the quantitative exercise of

the next section.

As explicit formulation for the utility functions of consumption and time, a standard CRRA
function is adopted for the utility of parents. For simplicity, it is assumed that agents can
have children only the first period of their adult life and, consequently, that they can spend
time with their children only when their age is a = 1. Moreover, as adults with children share
their non-working time between leisure and activities with children, it is also assumed that
leisure and time with children are not perfect substitutes. Their elasticity of substitution is
indicated with the parameter p, which takes value 0 if a # 1. Setting l3;12 = 1, the utility
of the head of the dynasty at £ = 0 can be re-written as

0o Cl—a (ll tdp )171/; Cl—a l1—¢ Cl—a
_ t e[ CLt 201 2,4+1 2,4+1 25042 A1
o = By N 20 + (= TS 5 )+ P + 4

where ¢ is the inverse of the inter-temporal elasticity of substitution for consumption and

is the inverse of the Frisch elasticity for leisure.

Both budget and time equations constraint the maximisation problem faced by the head of
a dynasty in each period of time ¢t. Notably, the budget constraint for a young household at

age a = 1 is equal to
cip+s1c+ (1= &) (1 — dyy)mmny + qeang = hagwe — [(hgwy — xem) 7o — wing] + Ry,

where s indicates savings, 7 is the childcare cost that young households have to pay when
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they cannot personally take care of their children (in order to work or to enjoy leisure),
q is the inter-generational transfer, x is the personal exemption for dependent child that
intervenes in the tax bill of the household before the imputation of the tax rate 7, £ is the
childcare tax credit reducing the cost of childcare, while w is the child tax credit that is not
influenced by the tax rate. w and R are the prices regulating the labor and capital markets
of the economy, that is wage and the gross interest rate. The time that a young adult devotes
to work is indicated by h;,, which is given by the following time constraint where the total

amount at disposal of agent is standardized to 1 for each period of the life:
hie=1—114—dys.
In the next period of life, the budget constraint for middle-aged households is

Co41 + 241 = hogiwi1 (1 — 1) + Rigis14,

where the time spent at work is given by

hotr1 =1—1lg441.

In the last period of their life, households live out of their savings so that the budget con-

straint for old agents is

C3442 = Ryyo80411.

Solving the optimization problem of the head of dynasty at time ¢ = 0, we obtain two Euler
conditions: one regulating the choice between present and future consumption for young
adults,

g
o Cott1
1t — ’
BRi

and one regulating the same choice for middle-aged adults,

g
7 G342
2,t+1 —ﬂ Ris

Moreover, two conditions regulate the decisions of young adults in terms of leisure and

childcare,

lefdlf,(tl_w) = Mwi(1 — 1), CPZ},Zde/l),(tl_w)_l =M [w(1—7) — (1 - &)mny] .
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In both conditions, \; = Ny “ciy is the Lagrangian multiplier representing the shadow value
for consumption. Moreover, the marginal benefit of the share of leisure and parental child-
care can be found on the left-hand side of the two equations, while their marginal cost can
be found on the right-hand side. It should be noted that fiscal variables intervene only in
the right-hand side of the two conditions, with the tax rate of labour income decreasing the
marginal cost of both leisure and parental childcare while the tax credit to decrease the cost
of childcare services (&) increases the marginal cost of the time that parents spend with their

children.

Only one condition determines the share of leisure enjoyed by middle-aged households,

(1 —7441)
Ry '

_ ~ W
5@2,;&1 =\ -

As for young households, the left-hand side of the equation represents the marginal benefit
of an additional unit of leisure for middle-aged households, while the right-hand side cap-
tures the marginal cost of the latter. Both the marginal cost and the marginal benefit are

discounted of one period, in order to have their present value.

Finally, two final conditions regulate the household’s decision concerning inter-generational
transfers and number of children. As for inter-generational transfers, the first order condition
requires that the shadow value of today’s consumption ();) for each child (n;) equalizes the
present value of the shadow value of consumption one period ahead weighted by the altruism

function (g(n) = ¢n; ),

Beéni=Ny1Resr = nue.

As for the number of children, instead, the first order condition underpinning fertility deci-
sions of households requires them to compare the marginal benefits and the marginal costs
of having an additional child,

e < h wigpo(l —
Ben; |(1 = Vit + Aest <h1,t+1wt+1(1 ) 4 2tt2 i42( t+2)>]

Riyo

3 —ey C2, 3,
=M (1 =&)X —dig)m — XeTe — wi] + Bong A <01,t+1 + 2 2143 ) :

Riy1 Rip1Riqo
The marginal benefit (left-hand-side of the equation) is constituted by the marginal utility
and the future labour income of a child. The marginal cost is made up by the sum of the

childcare cost that parents have to pay when they do not spend time with their children,
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minus the fiscal subsidy that parents receive per child, and the additional descendant’s future

consumption.

2.3.2 Firms

A representative productive firm maximizes its profits choosing the quantity of labor to use

in its production process, that is
IﬂLaX Ht = F(Kt, Lt) — tht — T’th,
t

where w; is the wage rate, while K; and L; are respectively the stock of capital and labor
at the beginning of period ¢. The labor demand associated to (2.3.2) can be retrieved from
the first order condition of this latter, which states that the marginal productivity of labor
equals the wage rate

F1 (K, Ly) = wy.

We assume a Cobb-Douglas production function, F(K;, L;) = zK*L;~®, so that the wage
rate is equal to

wy = z(1 — a)k®.

where k = [L(—: represents capital per worker and z; is the total factor productivity.

The real interest rate r; is equal to the marginal productivity of capital, that is
ry = F[/((Kt, Lt) = Ztaka_l.

The return on capital can be instead indicated as R; = r; + (1 — §), so to take into account
that part of the existing stock of capital depreciates in each period and needs to be rebuilt
via investments

I =K1 — (1 =90)K,.

At equilibrium, the clearing conditions for the capital and labor market require
K1 = 51Ny + 59, Ni—1 + g1 Nig1, Ly = hi Ny + hoy Ny

In particular, according to the clearing condition for the capital market, today’s savings
equalize today’s gross investment, above defined as the sum of the net investment and the

investment necessary for replacing the capital depreciating in that period. The clearing
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condition for the labour market, instead, requires that the demand for labour is equal to
the supply of labour. It also highlights the perfect substitutability between the number
of hours supplied by young and middle-aged households. This assumption is implicitly
contained in the firm’s problem and implies the independence of labour productivity from

age considerations.

2.3.3 Government

The budget constraint of the government is
G, = [(hl,twt — Xene) T — weng — § (1 — d1,t)7Ttnt] Ny + howty Ny 1,

where G, represents a fixed amount of unproductive public spending. In order to have a
balanced budget at any point in time, the government is assumed to adjust the tax rate on
labour income 7;. For sake of simplicity, only taxation of labour income has been considered
in this work as necessary for modelling some of the pro-nativist fiscal subsidies at stake. No
taxation on capital or on consumption has been instead introduced in the budget constraint

of the government as not essential to the functioning of the model.

An exception to this general equilibrium rule is made in the following section, where we
calibrate the parameters of the model. Indeed, the indirect inference exercise that we use for
the calibration of the model requires to work in a partial equilibrium environment, keeping
constant the level of the tax rate 7;. In Section 2.4, as a result, an increase in pro-nativist
fiscal subsidies is supposed not to be compensated for by an increase in the tax rate of the
government. In Section 2.6.2, by contrast, the effects of the same increase in pro-nativist

fiscal subsidies are studied assuming that the balanced budget rule holds.

2.4 Calibration

The model described in Section 2.3 is calibrated at steady state, using 2005 data. In what
follows, first, the requirements that any possible calibration should meet are reviewed, given
the characteristics of the model. Then, the calibration of the four different categories of

parameters contained in the model is described.
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2.4.1 Requirements to be met by calibration

Given the characteristics of the model, any acceptable calibration must fulfill some prelimi-
nary conditions. First, utility must be increasing and concave in all arguments. Second, the
utility of the dynastic head in (2.1) must satisfy the d’Alambert criterion for the convergence

of a series, that is

hm (/qu)t—‘rthl;lE‘/;‘i’l
t=oo (BP)EN} TV,
which implies that at steady state

<1,

Bonlc < 1.

Ss

Third, if households are altruistic, for a given number of children, an increase in the utility
of children must increase the utility of the parents,

Bénl=c > 0.

Ss

Fourth, if parents like having children, increasing the number of children must increase the
utility of parents, for any given level of the life-cycle utility that descendants will have. Using
the utility of the dynastic head, this last condition requires that

oU, o—¢€ e e Y —€ 1-¢ _
87]\2 NV = (1_0> [C%,t +BC%¢+1 +ﬁ26§,t+2} +¢ <u> [(ll,tdll),t> + B (lau1) Y| —ed > 0.

In accordance with the first requirement, also the increase in the benefit of having more
people in a generation must be subject to diminishing returns. Contrarily to Jones and
Schoonbroodt (2010, 2016), the introduction of a constant in the life-cycle utility function,
A, allows to relax some of the requirements to be fulfilled by € for given values of o and ),
while respecting this fourth requirement. Indeed, for values of o and v larger than 1, € no
longer needs to be larger than o and v and, for values of o and v smaller than 1, € no longer
needs to be smaller than ¢ and 1, as long as increasing the number of children increases the
utility of the dynastic head for any given level of the children life-cycle utility. Hence, the
introduction of a constant in the life-cycle utility function, A, allows to have the necessary
room for manoeuvre to calibrate the value of € by indirect inference, while keeping constant

the values of ¢ and .

2.4.2 Parameters set according to the literature

Concerning the calibration of the parameters taken from the literature, the inverse of the

Frisch elasticity for the time that adult households spend out of work (1) is calibrated in
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line with the existing literature. It is set equal to 2 in order to have a corresponding Frisch
1
5.
the wage rate, given a constant marginal utility of wealth. Similarly, the inter-temporal

elasticity equal to Non-worked hours turn out to be relatively inelastic to variations in
elasticity of substitution (IES) is fixed in line with existing literature. As starting point, we
set the inverse of the IES (o) equal to 1 so that adult households derive a logarithmic utility
from consumption. A robustness check of these assumptions is then performed before the
conclusion of the paper (see Section 2.6). As the range of values accepted by the literature
for these two parameters is quite large - from 0.5 to 1.5 for ¢ and from 0.5 to 2 for ¥ -, the
robustness check of Section 2.6 allows verifying how a change in the assumed value of o and

1) modifies the reaction of fertility to a pro-nativist fiscal shock.

2.4.3 Parameters set on the basis of macroeconomic data

As regards exogenous variables, Table 2.1 summarizes the imputed values. Internal Revenue
Service data are used to set the variables representing fiscal subsidies. In particular, the
personal exemption per dependent child, y, is fixed to $64000 as the yearly value of the
exemption in 2005 was equal to $3200 per child and the length of a generation we use in
the model is 20 years. The value of the child tax credit, w, corresponds to that received
by an household having the average level of income in 2005, that is $1000 per year for each
child of the household. The childcare tax credit rate, &, is set at 20% as in 2005 the average
income per worker fell in the last gross income bracket of the child tax credit scheme. The
childcare cost 7 is set equal to $190.98 thousand for the whole period of 20 years when
children are assumed to be dependent from their parents, following the statistics reported
by the US Department of Agriculture (2005). This cost corresponds to an annual cost of
$9549 and implies that, children being a net financial cost to parents, maximum fertility does
not represent an optimal choice for parents. The value of government public expenditure is
chosen using national accounts data. Out of the total public expenditure, only the part used
as military spending has been selected. Indeed, this latter can be considered as unproductive
public spending, thus allowing to abstract from the possible link between public spending
and firms’ production. The ratio between military spending and the reconstructed GDP (see
Section 2.4.4) amounted to 5.10% in 2005.

2.4.4 Parameters exactly identified with empirical moments

Table 2.2 summarizes the parameters that are exactly identified by matching a series of

empirical moments. The first moment matched is the real interest rate. The average of the
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Table 2.1: Value of exogenous variables, 2005

Variable Value (yearly)
Personal exemption x = $3200
Child tax credit w = $1000
Childcare tax credit & =20%
Child cost m = $9549
Military spending/GDP g =5.10%

yearly interest rate on 20-years treasury bonds is calculated on the basis of 2005 monthly
data. The value thus obtained, 4.65%, is used to set the time discount factor § equal to
0.8776. Gross fixed investments as percentage of GDP are used to pin down the value of
the depreciation rate. Using national accounts, the values of consumption, investments and
military spending is summed up, in order to reconstruct a value for the GDP that can fit
into the notion of domestic production used in the model of section 2.3. The investment
to GDP ratio obtained is 21.19%, corresponding to § = 0.7924. As standard practice for
the calibration of macroeconomic models, the capital to GDP ratio and the productivity per
worker from the Penn World Tables are used to attribute a value to the two parameters of
the production function. Respectively, the capital share « is set equal to % and the total
factor productivity constant z = 2.3127.

Turning to the utility function, the relative weight of time spent out of work, (, and the share
of total time young households spend with their children relative to that spent as leisure,
p, are defined using American Time Use data. The average time that young adults spend
enjoying leisure and taking care of children is calculated selecting individuals aged between
20 and 40 years having a child at least. Young adults spent on average 57.88% of their time
in working related activities, 35.67% enjoying leisure and the remaining 6.45% taking care
of their children. On the basis of these results, ( is set equal to 0.2697 and p = 0.1478.
The altruism factor ¢ is paired off with inter-generational transfers, using data coming from
Gale and Scholz (1994). On the basis of the 1986 Survey of Consumer Finances (SCF), they
report inter-generational transfers to be equal to 0.32% of total wealth and 2.84% of average
income. This coincides with a value of ¢ equivalent to 0.9680. The constant of the life-cycle

utility function, A, is calibrated to have the number of children in the model corresponding,
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at steady state, to a yearly fertility rate of 0.007 as in Jones and Schoonbroodt (2016). To
take into account the generation length, n is set equal to 1.1497 and thus A = —26473.1315.
In turn, the introduction of the shifter A in the utility function of the households presents a
double advantage. First, as mentioned earlier, it gives more flexibility in calibrating e. Sec-
ond, it allows one to have a parameter to pinpoint the level of the fertility rate n. Otherwise,
the value of n should have been calibrated with the elasticity ¢, forcing the model to match
the level of an endogenous variable with the elasticity representing the reaction of the same

variable to an exogenous shock.

Table 2.2: Matching parameters and matched moments, 2005

Matching parameter Value Matched Moment Value (yearly)
Discount factor B = 0.8776 20-years interest rate r = 4.65%
Depreciation rate 0 =0.7924 Investment-GDP ratio % = 21.19%
Capital share a=1/3 Capital share of labor w% =2/3
TFP constant z = 2.3127 Production per worker y = $83400
Utility relative weight | ¢ = 0.2697 Leisure l1 = 35.67%
Leisure-childcare ratio | p = 0.1478 Time spent with children | d; = 6.45%
Altruism factor ¢ = 0.9680 Transfers-income ratio fi_nw = 2.84%
Utility constant A = —26473.1315 | Number of children n = 0.007

2.4.5 Parameters calibrated by indirect inference

The elasticity of the altruism function with respect to the number of children, ¢, is calibrated
through indirect inference in order to match the effect of fiscal policies on fertility over the
period 1905-2005. The empirical results taken as benchmark are those shown in Crump
(2011). Indeed, as € is an inter-temporal elasticity capturing changes in fertility taking place
over time, it cannot be identified by simply matching it with the value of an empirical mo-
ment at a given point in time. In turn, the exercise of indirect inference allows simulating
how fertility changes over time, taking into account different TFP paths and controlling for

the time series of the pro-nativist fiscal policies at stake.



54 Family Tax Policy in a Model with Endogenous Fertility a la Barro-Becker

Table 2.3: Indirect inference results

Empirical moments | Simulated moments | Value of €
OLS, 1 moment | nors = 0.0774 Nors = 0.0775 e=1.77
OLS, 2 moments | nors = 0.0774 Nors = 0.0582 € =2.59
fors = 0.0520 ToLs = 0.0143
ADL, 1 moment | napr, = 0.0340 Napr = 0.0416 €=2.24
ADL, 2 moments | napr = 0.0340 Napr = 0.0421 e =1.69
Mapr = 0.0241 Napg, = 0.1447

This exercise of indirect inference is performed varying both regression method, as in Crump
et al. (2011), and number of moments, j. In all settings, the same objective function is
minimized,
min Y Qilpm) =Y vilpy —my),
j={1,2} J

where Q is a quadratic function of the weighted distance between p and m. p is the vector
of coefficients obtained from the empirical analysis performed by Crump et al. (2011). m is
the vector of coefficients obtained thanks to the auxiliary model, which we use to run the
same regressions as in Crump et al. (2011), but with simulated data. The inverse of the

standard errors attached to the coefficients of the auxiliary model are used as weights v;.

The regressions run are as follows. First, an auto-regressive model of first order (AR1) is used
to generate 100 TFP paths (2; = z—1 + k¢, with kK ~ wn(0,1)) over the period 1905-2005.
The coefficients of the AR1 model are calculated from the actual TFP data constructed
by Chari et al. (2007) and the TFP paths are centered on the 2005 TFP data used for
calibrating the production per worker (y). Then, in terms of the auxiliary model, in the
simplest case, ordinary least squares method (OLS) are used to estimate the impact of the
personal exemption per dependent child only on fertility. In particular, the general fertility
rate of young adults constructed from simulated data, GF R; = 2% n; * % * 1000, is regressed
on the level of the personal exemption per dependent child, PE; = 7;x;, and the level of
TFP, z:
GRFy = Bo + B1PE; + Bazy + vy,
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where the presence of v; derives from the uncertainty linked to the generation of the TFP

random paths in the auxiliary model.

The moment matched by indirect inference is the elasticity obtained on the basis of the coef-
ficient 3, that isn = 61%, where PE = 7Y is the average value of the personal exemption
per dependent child and GFR = 2 x n x % * 1000 is the average level of the general fertility
rate over the period 1905-2005. Note that the value of the tax rate is considered to be
constant because, as explained in Section 2.3.3, the government is assumed not to adjust the
tax rate in order to compensate for increasing pro-nativist fiscal subsidies. This assumption
is necessary when performing the exercise of indirect inference, as it allows one to have only

exogenous variables on the right-hand side of the equation constituting the auxiliary model.

When more than one moment is used to identify e, the regression of the auxiliary model
changes as follows:
GRF; = fo + B1(PE; + CTCy) + Bazy + Uy,

where CT'Cy; = wy is the amount of child tax credit received per child by the households with
dependent children. The two moments that we use for evaluating the objective functions are

then the two elasticities, nors and nors, calculated respectively using 5 and 51.6

As alternative setting, an auto-regressive distributive lag (ADL) regression model is run as in
Crump et al. (2011). The two OLS regressions described above are replaced by the following

regressions, containing the lag of both endogenous and exogenous variables:

GRF, = pBo+ BiPE+ Bozy + B3GRE_1 + BaPE, 1 + B52-1 + vy,
GRF, = go + El(PEt +CTCy) + EQZt + ggGRth + 54(PE1571 +CTCy) + gf:ztfl + v

The two coefficients 3; and 51 are then transformed in the two corresponding elasticities,

Napr and Napr, to be respectively matched with the values provided in Crump et al. (2011).

Table 2.3 reports the results obtained in the different settings described above. Across all
settings, the value of € is always larger than 1 and ranges between 1.69 and 2.59. Moreover,
the OLS method generates a lower value of the distance function when using two moments,

instead of only one, in the exercise of indirect inference. In this case, a value of € equal to

SWe compare elasticities rather than the regression coefficients in order to avoid possible issues related
to different scales used for simulated and empirical data.
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2.59 minimizes the distance between the vector of coefficients obtained from the empirical
analysis performed by Crump et al. (2011) and the vector of simulated coefficients obtained
from the auxiliary model. Henceforth, this value of € is used as reference for the policy

experiments contained in the next session of the paper.

2.5 Policy experiments

This section describes the results of two different policy experiments. In both cases the policy
shock in question is considered to be permanent. However, the first policy experiment allows
one to assess the effects of an increase in the personal exemption per dependent child, the
childcare tax credit and the child tax credit. The second policy experiment aims to evaluate
the outcome of changing the current allocation of public spending among the three subsidies,

concentrating all resources in only one of them.

In the first policy experiment, the value of each subsidy is raised by the same amount, corre-
sponding to 1% of the initial amount of GDP per worker. All the subsidies increase fertility
in the first period following the increase in their value, because they decrease the relative
cost of having a child (see Figure 2.2). Transforming the results in terms of general fertility
rate, increasing the personal exemption per dependent child or the child tax credit by $100
increases fertility by 5.93 children per 1000 women in the period following the policy shock,
in line with the results of Crump et al. (2011) where the same increase in the personal
exemption per dependent child is found to increase fertility by 5.2 children if alone and by

7.7 children if coupled with an equivalent increase in the child tax credit.

The personal exemption per dependent child and the child tax credit have the same effect on
fertility because the government does not vary the value of the tax rate to keep the budget
balanced in each period of time, as it has been assumed for the indirect inference exercise
in Section 2.4. Indeed, due to the way in which the two subsidies are imputed in the tax
bill of the households, the impact of a change in the exemption per dependent child can be
distinguished from that of a change in the child tax credit only if the tax rate is left free
to adjust for balancing the budget (see below, Section 2.6.2). Moreover, the effect of the
childcare tax credit turns out to be slightly stronger, increasing fertility by 5.96 children per
1000 women. The difference in the effect of the subsidies on fertility is due to the fact that

the childcare tax credit, decreasing the cost of external childcare services for young adults
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with children, allows such households to have a higher fertility rate while having to give up

on a smaller share of their time spent at work (see Figure 2.3).
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Figure 2.2: Fertility impulse reaction function to different pro-nativist fiscal incentives

As far as the other variables are concerned, all subsidies produce a positive income effect
for agents that translate not only into higher fertility, but also into lower working hours and
hence in favour of leisure and time spent with children. The change in the allocation of time
by young households influences middle-aged households, who also decrease the amount of
time they dedicate to work for enjoying more leisure from one period after the shock onwards
(Figure 2.5). However, the initial positive effect of pro-nativist fiscal policies on both fertility
and time spent out of work is, respectively, reverted or reduced when prices begin reacting to
the variation of subsidies (Figure 2.4). Indeed, the effective labor force decreases due to the
decrease in the working hours of young and middle-aged households, which overcompensates
the increase in the active population caused by the higher fertility rate. The ratio between
capital and the effective labor force, k;, increases leading to an increase in the wage rate
and a decrease in the interest rate. In turn, the increase in the wage rate causes an increase
in working hours for young adults, compensated by a decrease in leisure, time spent with
children and fertility, while a similar increase in working hours and a decrease in the share

of time dedicated to leisure takes place for middle-aged households in the next period.

The just mentioned changes in the allocation of time, following the increase of pro-nativist
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fiscal subsidies, revert the predictions of the Barro-Becker original framework where no time
allocation decision is considered. Indeed, in the original Barro-Becker framework, an in-
crease in a pro-nativist fiscal subsidy would strongly increase fertility and consumption for
all young, middle-aged and old households. Contrarily to when time decisions can adjust in
response to a change in fiscal subsidies, the ratio between capital and effective labor would
decrease starting one period after the fiscal shock, due to an increase in fertility no longer
compensated by a decrease in working hours. Households would then raise their savings and
so diminish their consumption, under the influence of an increasing interest rate, while the
wage rate would decrease, led by the increase in the labour force due to the higher level of
fertility. As a result, if the time allocation of households was given, wage and interest rate

dynamics would have reinforced the initial effect of pro-nativist fiscal subsidies on fertility.
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Figure 2.3: Effects of different pro-nativist fiscal incentives on the time allocation of young
households

Turning to the interest rate, its decrease affects the savings decisions of all households and
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Figure 2.4: Effects of different pro-nativist fiscal incentives on the interest and wage rate

the inter-vivos transfer decisions of young adults. The decrease of the interest rate, in turn,
decreases the return from savings and the inter-generational transfers, leading households
to increase their present consumption and save a larger portion of their income either for
their own future consumption or for the consumption of the following generation. Lower sav-

ings and inter-generational transfers lead to a decrease of investments in capital (Figure 2.6).
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Figure 2.5: Effects of different pro-nativist fiscal incentives on the time allocation of middle-
aged households

Consumption per capita increases for all generations of households. When pro-nativist fiscal
subsidies increase, young households raise their level of consumption. Such increase is trans-
mitted to middle-aged households in the next period and, then, to old households starting

from two periods after the shock in pro-nativist fiscal subsidies. The dynamics of the wage
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Figure 2.6: Effects of different pro-nativist fiscal incentives on savings and inter-generational
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rate described above curtail the initial increase in consumption enjoyed by each generation of
households and lead such variable towards its new equilibrium value, below the level reached

just after the increase of pro-nativist fiscal subsidies.
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Figure 2.7: Effects of different pro-nativist fiscal incentives on consumption decisions

The second policy experiment highlights the effect of transforming all subsidies into childcare
tax credit. Reducing to zero the personal exemption per dependent child and the child tax
credit, while compensating this reduction through a higher value of the childcare tax credit,
has almost no overall effect on fertility. As expected, fertility reduces only by 0.005 percent
from its value at the initial steady state (see Figure 2.8), given that the first policy experiment
revealed a very similar impact on fertility of each of the three subsidies. By contrast, the
shift of subsidies towards the childcare tax credit, has a positive effect on the share of time
allocated to work and to leisure. This latter increases respectively by 0.22% and 0.36%. It is
compensated by a decrease in the share of time that parents spend with children. Given the

reduction in the cost of external childcare services due to the increase in the childcare tax
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credit, parents substitute part of the time they spend with children with external childcare.
As a result, parental childcare decreases by 3.94% with respect to its value at the initial

steady state.
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Figure 2.8: Percentage change in fertility and time allocation following a shift of subsidies
in favor of the childcare tax credit.

2.6 Robustness checks

2.6.1 Assessing the role of ¢, 0 and v

The results described in Section 2.5 have been obtained for a given value of the three inter-
temporal elasticities of the head of a dynasty utility function. This section digs deeper into
the role these play in shaping the impulse response function of fertility with respect to pro-

nativist fiscal subsidies.

The role of €. In Section 2.4.2 an exercise of indirect inference is used to set the value of
€. Indeed, as shown in Figure 2.9 the value of such variable influences the impulse response
function of fertility, both affecting the inter-temporal preferences of dynasty heads and the
life-time preferences of adult households. Higher values imply that an adult household that
is at the head of a dynasty attributes lower value to the utility of future generations. This
implies that pro-nativist fiscal subsidies are used for increasing fertility of the present rather
than future generations. That is, a higher value of ¢ implies that the marginal benefit of

giving birth to an additional child today is higher than the marginal benefit of having an
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additional child tomorrow, with the result that adult households have more children follow-

ing an increase in pro-nativist fiscal subsidies, for given values of 1) and o.

Higher values of € imply also a larger elasticity of substitution between children and the other
components of the life-time utility of adult households. In the same vein as the previous
paragraph, higher values of € imply that households are more keen to vary fertility decisions,
rather than consumption or time allocation decisions, when pro-nativist fiscal subsidies in-
crease. As a result, the value of the fertility impulse response function at the time of the

pro-nativist subsidy shock is higher the higher the value of .

The role of o and 1. Also ¢ and %, similarly to ¢, represent at the same time the inter-
temporal elasticity and the elasticity of substitution of, respectively, consumption and the

time spent out of work.

Higher values of ¢ lead to a smaller reaction of fertility following the increase in pro-nativist
fiscal policies (see Figure 2.10), due to increased preferences for present consumption and a
lower elasticity of consumption to income shocks. In this respect, the role played by o is the

same as in the original Barro-Becker model.

Concerning v, for a given value of the variables representing leisure and childcare, an increase
in the value of ¥ decreases the response of time that adults spend out of work to changes in
the value of present and future income. As households tend to stick more strongly to their
initial allocation of time, an increase in pro-nativist fiscal subsidies has a smaller effect on
the share of time spent out of work, allowing households to use such increase in pro-nativist
fiscal subsidies for raising their level of consumption and fertility. Given the importance of
time allocation variables - working time hours in particular - in determining the change in
the ratio between capital and effective labor, larger values of ¢ imply also a larger fall in
fertility after its initial increase following the rise in a pro-nativist fiscal subsidy (see Figure
2.11).

2.6.2 Assessing the role of the balanced budget rule

Following the balanced budget rule equally plays a role in determining the fertility response

of households to pro-nativist fiscal subsidies. If the government decides to keep constant the
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level of public expenditures over time and to increase the tax rate to respect the balanced
budget rule, fertility is negatively affected by an increase of pro-nativist fiscal subsidies (see
Figure 2.12). Moreover, as the tax rate is left free to adjust the government budget, the
fertility response to an increase in the personal exemption per dependent child can be dis-
tinguished from the effect of an increase in the child tax credit. The effect is stronger in the
former case because, in order to balance the budget, the adjustment of the tax rate increases

the value of the personal exemption per dependent child, but not of the child tax credit.

The decrease in fertility is accompanied by an increase in the working time of young adults,
compensated by a decrease in leisure and time spent with children. These changes in the
time allocation decisions of young workers are limited by the increase in the wage rate re-
sulting from the reduction of the labor force following the decrease in fertility. Middle-aged
workers also increase their share of time spent at work and consequently decrease leisure,

in order to compensate for the loss in disposable income caused by the increase in the tax rate.

Consumption per capita increases for young workers, whilst it remains constant for middle-
aged workers and decreases for old households. Inter-generational transfers left by young
workers to their children decrease, while savings held by young and middle-aged workers
increase to smooth consumption over households’ lifetime. This increase in savings is, in
fact, necessary to counterbalance both the decrease in the interest rate, due to the increase
in the capital per worker realized after the decrease in fertility, and the increase in the tax

rate, which both tend to drag down consumption.

2.7 Conclusions

This paper studies the effect of pro-nativist fiscal subsidies on fertility. We have developed a
Barro-Becker model, where adult households live for three periods and have altruistic pref-
erences. Departing from the standard Barro-Becker framework developed by Becker and
Barro (1988) and Barro and Becker (1989), we have assumed that adult households are able
to optimize their time use in terms of work, leisure and childcare, beyond deciding upon
consumption, savings, fertility and transfers to children. The introduction of time allocation
decisions in the original Barro-Becker framework allows reconciling the conclusion of the
micro-econometric literature on pro-nativist fiscal policies, where such policies have a small

effect on fertility, and the theoretical macroeconomic literature, where fertility is deemed to
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be elastic with respect to macroeconomic shocks. Indeed, the introduction of time allocation
decisions for adult households helps limit the fertility impulse response function of young

households to a change in pro-nativist fiscal subsidies.

The elasticity of households’ fertility to tax subsidies has been gauged through an exercise of
indirect inference. On the basis of the model built, fertility changes are simulated following
variations in the personal exemption per dependent child and in the child tax credit. Both a
change in the three subsidies and a shift in the allocation of public spending among the three
subsidies are considered. US data for the period 1905-2005 are used to match the results
of our simulations with the empirical estimates of the fertility response to fiscal subsidies
provided by Crump et al. (2011). Moreover, Section 2.6 provides some sensitive analysis to
the calibration obtained through indirect inference, showing how the three inter-temporal
elasticities present in the model affect the impulse response function of fertility following a
shock in the value of pro-nativist fiscal subsidies. Finally, the same section also discusses the
role played by the introduction of a balanced budget rule. This contributes to further lower
the response of fertility to an increase of pro-nativist fiscal subsidies, transforming it from

positive into negative.

A better understanding of the possible link existing between fiscal policy, inter-generational
transfers and fertility is left open for further research. In particular, agents are assumed to
be heterogeneous in terms of age, but not in terms of personal wealth. By contrast, different
levels of wealth may lead to different choices in terms of fertility and inter-generational
transfers, with the implication that fiscal policies affecting wealth may equally have an

impact on inter-generational transfer decisions and fertility.
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Chapter 3

Family Tax Policy with Heterogeneous
Altruistic Households

This paper presents a general equilibrium model, with overlapping generations and heteroge-
neous altruistic households. Taking into account the heterogeneity of households allows one
to develop an alternative framework to explain why empirical estimations find pro-nativist
fiscal subsidies to have only a small aggregate effect on the fertility rate of an economy,
while fiscal subsidies have a larger effect on the fertility of the households who are their
beneficiaries, as generally highlighted by theoretical models on fertility decisions. On the
basis of this framework, different policy experiments are performed. First, an increase in
pro-nativist fiscal subsidies is targeted only to the households having the lowest initial level
of labour income; second, an increase in pro-nativist fiscal subsidies is generalized to all the
groups of households; and, third, a change in the tax rate on the inter-generational transfers
left by households with the highest labour income is assessed as a policy tool alternative to

the use of pro-nativist fiscal subsidies.

3.1 Introduction

This paper contributes to further explain the small effect of pro-nativist fiscal policies on
fertility. Granelli (2016) reconciles the conclusion of the micro-econometric literature on
pro-nativist fiscal policies, where such policies have a positive but small effect on fertility
(Whittington, 1990; Georgellis and Wall, 1992; Milligan, 2005; Crump, 2011), and the the-
oretical macroeconomic literature, where fertility has been usually considered to be elastic

with respect to macroeconomic shocks (Jones and Schoonbroodt, 2010, 2016; Sobotka et al.,

69
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2011; Pailhé and Solaz, 2012). In this work, two additional reasons leading pro-nativist fiscal
policies to have a small effect on fertility are developed, notably the existence of aggregation

effects and of the asymmetry of taxation.

Granelli (2016) considers only the case of homogeneous households. Exploiting agents’ het-
erogeneity, this paper allows pro-nativist fiscal subsidies to change with the level of income
of the households benefiting from such subsidies. As a result, first, this paper shows that
the small effect of pro-nativist fiscal policies estimated by the empirical literature can be
interpreted as the aggregate effect of those policies. This aggregate effect averages out the
larger effect for the households at the bottom of the income distribution and the absence
of their effect for the households having a higher level of income. Second, this paper inves-
tigates the possibility to use the taxation of inter-generational transfers as an alternative
policy to influence households’ fertility choices. This policy experiment allows one to better
understand the consequences of the asymmetry of a fiscal policy, given that the taxation of
inter-generational transfers targets only the group of households having a higher income. In
this second case, pro-nativist fiscal subsidies may have a small effect on the overall fertility

rate not due to the existence of aggregation effects, but because of the targeted group of
households.

The consideration of heterogeneous households in a model of endogenous fertility has been
already discussed in the economic literature. Many papers with endogenous fertility have
evaluated the effects of fiscal policies on fertility (Eckstein and Wolpin, 1985; Bental, 1989;
Cigno, 1995; Apps and Rees, 2004, 2007, and 2010). More recently, some authors have
also highlighted the importance of considering households’ heterogeneity in this debate. In
particular, Guner et al. (2014) assess the relationship between households’ taxation and
households’ characteristics, including income and number of children. Keane and Rogerson
(2015) find that individual characteristics are a key determinant of adult households’ choices,
such as fertility, marriage and labour market participation. In the same vein, Greenwood
et al. (2003) develop a framework where adult households decide about labour, marriage,
divorce, and fertility. They assess the effect of the child tax credit program at play in the
USA and they conclude that this type of fiscal subsidy fails to improve the well-being of
the society. Incentivizing households to have larger families, the per-child resources for each
household decrease so that the well-being of future generations becomes lower rather than
higher. However, as discussed in Granelli (2016), this finding is at odds with the empirical

papers that have studied the effect of pro-nativist fiscal policies on fertility, as these papers
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have found a positive, but small, effect of these policies on fertility.

In this work, a model with heterogeneous households is used to explain why pro-nativist
fiscal subsidies do not strongly affect the size of families, while having a positive effect on
poorer households. This result is obtained by developing a general equilibrium version of
a Barro-Becker dynastic model, where altruistic households choose their level of fertility
along with their level of consumption, savings, allocation of time, and inter-generational
transfers. The model is calibrated setting the inter-temporal elasticities similar to Granelli
(2016), where the value of the elasticity of fertility is matched with the pro-nativist fiscal
subsidies estimated by the empirical literature. As in Seshadri and Roys (2014), an increase
in households’ income following a permanent increase in pro-nativist fiscal policies has, on
average, a limited effect on the fertility rate. Only poorer households increase their fertility
rate starting from the period after the immediate positive effect of the policy shock and,

then, gradually align this rate to the one of richer households.

This paper analyses also the relationship between inter-generational transfers and fertility.
The introduction of heterogeneous agents allows one to group households by income and to
subject different groups of households to different kinds of taxes. The present work assumes
that, while all groups of households are subject to labour income taxation, only the group
having the highest labour income is subject to inter-generational transfer taxation. The
asymmetry of inter-generational transfer taxation offers an additional example to study the

effect of fiscal policies on fertility and to explain why this effect is small.

Different papers have already highlighted the existence of a relationship between inter-
generational transfers and fertility (Prinz, 1990; Cigno and Rosati, 1992; Rosati, 1996;
Boldrin et al., 2015). A first strand of literature - including Becker and Barro (1988),
Barro and Becker (1989) and Alvarez (1999) - has pointed out fertility choices as a mech-
anism through which altruistic parents reduce the inter-generational persistence of wealth
and increase social mobility. In particular, these authors find a positive correlation between
wealth and the number of children, with bequests being equal for each child and independent
from the number of children. More recent papers, instead, have highlighted the inconsistency
between the findings of that first strand of literature and the inter-generational persistence
of wealth. For example, Cordoba et al. (2016) have developed a calibrated version of a
Barro-Becker dynastic altruistic model of fertility choice and have embedded it into a Be-

wley framework of idiosyncratic risk. As a result, they find a significant inter-generational
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persistence of wealth due to the choice of richer families to have fewer children and higher

inheritance rates.

This work hence evaluates if a change in the taxation of inter-generational transfers for the
group of richer households can constitute an alternative policy with respect to a pro-nativist
fiscal subsidy. A higher taxation on the inter-generational transfers of richer households is
found to increase their fertility rate and to decrease their inter-generational transfers. How-
ever, similarly to what Cordoba et al. (2016) highlighted, these changes in fertility and
inter-generational transfers remain contained. This result is due to the richer households’
choice to decrease their level of consumption and to continue to endow future generations

with some capital, notwithstanding the increase in taxation of inter-generational transfers.

The rest of the paper is structured as follows. Section 3.2 develops the model underpinning
the results in the sections of the paper illustrating the consequences of the policy shocks
simulated. Section 3.3 provides the calibration for the parameters and variables of the
model. Section 3.4 assesses the effects on fertility of different changes in the pro-nativist
fiscal policy introduced in the model of Section 3.2. Section 3.5 studies the introduction
of inter-generational transfer taxation as possible mean to influence fertility. Section 3.6

concludes.

3.2 Model

In this paper we use a general equilibrium model with overlapping generations, which is
an extension of Granelli (2016). There are three types of households, distinguished by an
exogenous ability type, x. The different level of ability translates into different levels of
income, so that low ability type households have also a lower labour income, medium ability
type households have a medium labour income, and high ability type households have the
highest level of labour income. Moreover, within each group of households, each generation
lasts for 20 years so that households live for a total of 80 years. In the second period of
their life, when households become adult, they choose their level of fertility and transfers to
their children, along with their level of consumption and savings. Households choose their
allocation of time, which can be used to work, to enjoy leisure and to provide childcare to
their own children. Becoming older, the set of choices upon which households can choose

becomes smaller. In particular, starting from the third period of their life, when households
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become older adults, they no longer need to choose their level of fertility, their transfers to
children or how much time to dedicate to childcare activities. When they are in their fourth
and last period of their life, households only consume what they have previously saved and

do not need to take any other decisions.

The maximization problem for the two categories of households is similar to one described
in Granelli (2016), but takes into account households’ heterogeneity, that is:
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where ¢ represents the level of consumption chosen by an adult household of age a = {1, 2, 3}
and ability type ¢ = {1,2,3}, h, [ and d represent the share of time that young adults ded-
icate respectively to work, leisure and childcare, n the number of children, 7 the per child
cost of childcare, and ¢ the inter-generational transfer that adult households leave to each of
their children. In addition, w is the wage rate while R =14 r — ¢ is the gross interest rate
at the net of the capital depreciation rate &, 7 is the tax rate on labour income, 7° the tax
rate on the inter-generational transfer, and x a fiscal subsidy per child. In terms of parame-
ters of the maximization problem, o represents the inter-temporal elasticity of substitution,
B the discount factor, A; the utility constant, { the weight attached to time out of work
in the utility function, p the elasticity of substitution between leisure and childcare, v the
inter-temporal elasticity of substitution for the time out of work, ¢ the degree of altruism
of adult households, and € the discount factor for weighting the utility of future generations

with respect to the current generation.

The solution of the maximization problem for each group of household is composed by the

Euler equations regulating consumption over the three different periods of their life,
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For a given level of ability ¢, in each period of the households’ adult life, there exists a
trade-off between present and future consumption. The above Euler conditions regulate
such trade-off by equalizing the level of present consumption with the level of consumption

in the following period, divided by the discount factor and the interest rate.
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Moreover, young adults choose how to allocate their time over different activities as follows,
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In these first order conditions, A is the Lagrangian multiplier, while 7 represents the cost of
external childcare services that young households need to pay for either working or enjoying
leisure. In addition, this cost of external childcare services is assumed to be a linear function,
varying with the size of the cohort birth in each period of time ¢, m; s = mo ;¢ + 71,7+ N1t
In both equations, the expression on the left-hand-side represents the marginal benefit of
an additional unit of leisure (Qlff’ id’fﬁ_w)) or time spent with children (Cipil;fd’l’ft(;_w)_l).
The expression on the right-hand-side, instead, represents the marginal cost of leisure or
childcare in terms of forgone labour income (5\t7ix17t7,~wt), at the net of taxes (1 — ) and cost
of childcare services (m;n:;). The skill level (z1.;) affects the marginal cost of leisure or

childcare, as a higher skill level implies a higher level of labour income.

In a similar vein, for older adults, the allocation of time between work and leisure is regulated

by the following first order condition,
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where the marginal benefit of an additional unit of leisure (8¢, v +14) is equalized to its
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Lastly, for each group of households, there is also a first order condition regulating fertility
decisions,
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These two conditions are similar to those found in Granelli (2016). Notably, the marginal
benefit of an additional child (the left hand side of the first equation) is equal to the sum
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of the marginal utility and the future labour income of that child. The marginal cost of
an additional child is instead given by the cost of external childcare services, net of pro-
nativist fiscal subsidies and the value of that child future consumption. At the same time,
inter-generational transfers are regulated by the equality between the shadow value of future
consumption (A1), discounted by the altruism function (g(n) = ¢ni~c), and the shadow

value of today’s consumption (1)), at the net of taxes on transferred capital (1 — Ttbz)

The above first order conditions are accompanied by the three budget constrains faced by the
three generations of adult households. For young adults, consumption (cy4,), savings (s1.4,),
childcare services ((1—dy ¢;)min:;), and inter-generational transfers ((1 — Ttlji) Qi+1.4M,i) need
to be compensated by the sum of labour income (z;;h1+w: (1 — 7)), pro-nativist fiscal

subsidies (x;n:;) and transfers received from the previous generation (R:qy;),
b
Crai+ S1ei + (1 —dygi)meineg + (1 - Tt,i) Q1,5 = Trgihieawe (1 — 7)) + Xeanes + Reqe-

For middle-aged and old households, the budget constrains simplify. Only consumption
(€24+1,;) and savings (S2,411,) figure among the expenses of middle-aged households, compen-
sated by labour income (23441 ,h24+1,:wi+1(1 — 7441)) and savings accumulated when young
(Rit1514.4),

Cott1,i + 52,041, = T241,iR2,041, Wit (1 — Tog1) + Reg151,0

For old households, instead, consumption (c3:12,) is the only expense to be compensated by
savings (Rit252441,);

C3t+2i — Rt+232,t+1,i-

Next to the budget constraints, time constraints for young and old households ensure that
working hours, leisure and childcare activities sum up to 1, given that households are endowed

with a unit of time in each period of their adult life.

higi+lei+dig; =1, hoit1i+logyr, = 1.

Moreover, a representative productive firm maximizes its profits as follows
ITlLaX Ht = F(Kt, Lt) — tht — T’th7
t

where w; is the wage rate, r; the interest rate, while K; and L; are respectively the stock of

capital and labor at the beginning of period t. The solution to firms’ optimization problem
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sets the price for labour and the price for capital equal to their marginal productivity,
Wt = Fi(Kt, Lt) = Zt(l — Ck)kfta, Ty = F;((Kt, Lt) = ZtCVk?_l,

where k is the ratio between the amount of capital (K) and labour (L) of the economy, =z

the total factor productivity and « the capital share of labour.

At the same time, the government sets the tax rate for the economy by respecting its budget

constraint,

Gy = Z [(l'l,t,z'hl,t,iwﬂt — Xt + Ttb,int,iQtH,i) Nii + x2,t,ih2,t,iwt7—tNtfl,i} )
i
where public spending (G;) is supposed to be unproductive for sake of simplicity and intro-
duced into the model with the scope of pinning down tax rates at a realistic value. Public
spending and pro-nativist subsidies (x;;n:;N;) are financed through the revenues coming
from labour income taxation (xy:;h1+;wiTeNys, oyt iho s weTiNi—1;) and inter-generational
transfers taxation (Ttlfint7iqt+17iNt7i). Moreover, in the same equation representing the gov-
ernment budget, /V;; is the number of young adult households of type ¢ living at each period

t, defined according to the following laws of motion for population,

Nt—i—l,i = nmNt,ia

NO,i == 1

At equilibrium, the clearing conditions for the capital and labour market require that both

the demand for capital and labour meet their respective supplies,

Ky = Z (51,6, Nei + S2.0:Ni—1i + @41, Nev14), L = Z (214,01, N + T ihoiNi—14] -
In particular, savings (1.4, V¢4, S2.+,:Ni—1,) and inter-generational transfers (g1, Niy14) accu-
mulated in one period build up the stock of capital for the following period (K;.1), while the
working time supplied by young (z1+:h1+;N:;) and middle-aged households (2242t Ni—1.)

matches the firm’s demand for labour (L;).

Also, the resource constraints for the whole economy need to be verified. The total production

of the economy is required to be shared among the two productive factors used, that is capital
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and labour,
}/; = tht -+ Tth.

At the same time, the total production of the economy Y = F(K}, L;) cannot be left unused

and hence needs either to be consumed (C;) or used for public spending (G;) or invested (I;)
Y; — Ct + It + Gt,

where investment is equal to
I = Ky — (1 = 0) K,

and consumption is defined as
Cy = Z Cat + Z (1 — dyg)meine i Nesl

with Cop = >, car,iNe; for a = {1,2,3}.

3.3 Calibration

The model described in Section 3.2 is calibrated as preliminary step for running the policy
experiments of Section 3.4. The calibration is performed under the assumptions made about
the three elasticities of substitution of the model. In particular, the inverse of the Frisch
elasticity for the time that adult households spend out of work, v, is set equal to 2, both
to obtain a corresponding Frisch elasticity equal to % and to have non-worked hours to be
relatively inelastic with respect to changes in the wage rate for a given constant marginal
utility of labour income. The inverse of the inter-temporal elasticity of substitution (IES), o,
is set equal to 0.5, as in Cordoba et al. (2016), while the elasticity of the altruism function

with respect to the number of children is set in line with Granelli (2016), with € = 2.5.

As regards the exogenous variables, Table 3.1 summarizes their values. First, the parameter
representing the ability type is set to match the level of income held by the third, sixth
and ninth decile of the US household income distribution. Using data from the Current
Population Survey of the Census Bureau, this corresponds to set x = 0.67 for the group of
households having the lowest income (i = 1), z = 2.56 for the middle group (i = 2), and
x = 8.51 for the group of households having the highest income (i = 3). As a result of this

income disparity among different household groups, the personal exemption per dependent
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child, ;, is calibrated equal to 732.80 $ per year only for the poorest group of households.
This value is set using data from the US Internal Revenue Service and Crump et al. (2011),
where the personal exemption per dependent child is null for households belonging to sixth
and ninth decile of the US income distribution. The value of yx; is calculated by multiplying
the yearly value of the exemption that was equal to 3200 $ per child in 2005, the length of
a generation we use in the model (that is 20 years), and the average tax bill against which
this exemption can be deducted. In the same vein, the value of the tax on inter-generational
transfers (7% = 0) is initially set equal to 0.1% only of the group of households having the

highest level of labour income and then doubled in Section 3.5.

Second, the cost of external childcare paid by young adults is calibrated by matching the
figures reported by the US Department of Agriculture (2005). In this publication, the cost
of external childcare reflects the household’s level of income, as families with higher income
ask for childcare services of higher quality. In particular, the total cost of childcare for the
children of young households of type i = 1 is set equal to 1879.41$ per year, while the total
cost to be paid for external childcare services by young households of type i =2 and ¢ = 3
is set, respectively, equal to 3264.71$ and to 7025.74$ per year. Such total childcare cost is
assumed to be the result of two components. The first is a cost that depends on the size of
the cohort born at the same time, m ;n;N; ;. This cost reflects the presence of congestion
effects linked to increasing population, as in de la Croix and Gosseries (2012). Although
the congestion effect is allowed to differ by household group, the coefficient 7 ; is assumed
equal for all groups, so that m; = m 2 = m 3 = m. It is matched with the coefficient of
a linear regression obtained using US population data for the period 1935-2013, where the
yearly average US population of a year ¢ is considered as a function of the yearly average US
population in the previous year t — 1. The second component of the total childcare cost is a
fixed cost (7, see Section 3.2), which is assumed to be related to the group to which young
households belong. It is calculated as the difference between the total childcare cost of each

group and the first component of the external childcare cost depending on the cohort size.

Lastly, the share of public expenditure out of the total production of the economy is set
according to the US national accounting data. Selecting only the part of the US government
public expenditures used for military spending, the ratio between this latter, G;, and the
total production of the economy, Y;, was equal to 5.10% in 2005. Indeed, in this paper, as
in Granelli (2016), only the part of public spending dedicated to military spending is con-

sidered out of the total amount of the US public expenditure. This choice is made for the
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sake of simplicity as military spending may be considered an unproductive type of public
expenditure. This allows one not to take into account the possible links that in reality may

exist between public expenditure and firms’ production.

Table 3.1: Value of exogenous variables

Variable Value (yearly)
Military spending/GDP & =5.10%
1=1

Skill type xe1 = 0.67
Personal exemption Xt1 = $732.80

Child cost 1 = $1879.41
Tax on inter-generational transfers | 77, =

i =2

Skill type Tpo = 2.56
Personal exemption Xt2=9%0

Child cost o = $3264.71
Tax on inter-generational transfers Ttb,z =0

=3

Skill type T3 = 8.51
Personal exemption Xt3 =50

Child cost T3 = $7025.74
Tax on inter-generational transfers Ttb73 = 10%

The endogenous variables, whose value is set to calibrate a corresponding parameter, are
listed in Table 3.2. The net real interest rate is set equal to the average of the yearly interest
rate on 20-years US treasury bonds, 4.65%. The corresponding discount factor, 3, turns
out to be equal to 0.6871. Next, the ratio between gross fixed investments and GDP is
used to give a value to the depreciation rate. This ratio is equal to 21.19% of the US GDP
reconstructed so as to take into account only the expenditures of the three sectors of the
model described in Section 3.2, that is households’ consumption, firms’ investment and the

government spending. Such a ratio corresponds to a value of the depreciation rate equal to
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0.8972. Moreover, the share of capital into the US GDP and the productivity per worker are
taken from the Penn Word Tables. Respectively, the former is set equal to 0.65 to obtain
the value of the labour-capital share, «, equal to 0.35. The latter is set equal to 834008,

corresponding to a value of the total factor productivity z = 2.3110.

Regarding the utility function, using data from the American Time Use survey, we set ( -
that is the relative weight of time spent out of work - equal to 0.0525, while we set p - that
is the share of total time young households spend with their children relative to that spent
as leisure - equal to 0.5122. In addition, the value of the altruism factor ¢ is calibrated
using bequest data coming from Gale and Scholz (1994). In particular, given an amount
of inter-vivos transfers equal to 0.32% of total wealth and 2.84% of average income, the
value of the parameter ¢ is equal to 0.9185 for the households belonging to group i = 1
and ¢ = 2, implying a positive (¢ > 0) but imperfect (¢ < 1) degree of altruism of these
young households towards their future generations. Households of the group ¢ = 3, instead,
have a degree of altruism slightly lower than those of the other two groups (0.8227), as their
inter-generational transfers are subject to taxation. Lastly, we allow the constant of the
life-cycle utility function (A) to differ between the three groups of households. In particular,
it is set equal to —1.9104 for the poorer group of households (i = 1), equal to —4.4011 for
the second group of households (i = 2), and equal to —3.8337 for the richer group (i = 3).
Notwithstanding the fertility rate is set equal to 1 for all groups of households, having a dif-
ferent constant of the life-cycle utility function allows to take into account the different size
of three groups. Notably, the size of the poorest group of households is equal to one-third of
the total population (/N;;—; = 0.3), while households having the median income correspond
to 60% of the total population (N;;—o = 0.6) and richer households to the remaining 10%
(Nii—3 =0.1).

Tables 3.3 and 3.4 summarize the values of the initial steady state. In a nutshell, households
with a higher ability type, ¢ = 2 and ¢ = 3, consume more over all their life-cycle than
households with a lower ability type, ¢ = 1. Households with a higher ability type also
accumulate more savings and leave a more generous transfer to their children. At the same
time, their allocation of time is more biased towards work, as they spend a larger share of
the unit of time at their disposal working, both when they are young and middle-aged. They
compensate this choice with a lower proportion of time spent as leisure, both when young
and middle-aged, as well as with a lower proportion of time spent with their children. These

results are in line both with the data of the American Time Use survey and the statistics of
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Table 3.2: Matching parameters and matched moments

Matching parameter | Value Matched Moment Value (yearly)

Discount factor £ =0.6871 20-years interest rate r = 4.65%

Depreciation rate 5 = 0.8972 Investment-GDP ratio L =21.19%

Capital share a=0.35 Capital share of labor w% = 0.65

TFP constant z = 2.3110 Production per worker y = $83400

Utility relative weight | ¢ = 0.0525 Total leisure % = 26.91%
Leisure-childcare ratio | p = 0.5122 Total time spent with children % = 14.30%
i=1

Altruism factor ¢ = 0.9185 Bequests-income ratio % = 2.84%

Utility constant A; = —1.9104 | Number of children Ni;=0.3

1 =2

Altruism factor Py = 0.9185 Bequests-income ratio % = 2.84%

Utility constant Ay = —4.4011 | Number of children N,; =006

=3

Altruism factor ¢z = 0.8227 Bequests-income ratio % = 2.84%

Utility constant Az = —8.8337 | Number of children Ny, =0.6
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the US Department of Agriculture (2005), where households having a higher labour income

tend to spend more time at work, enjoy less leisure, spend less time with children, and resort

to external childcare services to a larger extent.

Table 3.3: Initial steady state

Variable Value (20 years) Value (yearly)
Tax rate on labour income T ="7.91% -

1=1

Consumption, young households C1s; = 284190.11% | 14209.51%
Consumption, middle-aged households Co.5si = 336878.28% 16843.91%
Consumption, old households C3.550 = 399334.71% 19966.74%
Saving, young households S1,5s; = 41466.30% 2073.32%
Saving, middle-aged households So.ssi = 251993.79% | 12599.69%
Inter-generational transfers, young households ¢ss; = 10218.14% 510.91$
Share of time spent at work, young households hi ssi = 50.49% -

Share of time spent as leisure, young households I ssi = 32.09% -

Share of time spent with children, young households dyssi = 17.42% -

Share of time spent at work, middle-aged households ha ss.i = 78.60% -

Share of time spent as leisure, middle-aged households | I s; = 21.40% -

=2

Consumption, young households C1,5s4 = 1256428.14% | 62821.41%
Consumption, middle-aged households Co.5s; = 1489366.93% | 74468.35%
Consumption, old households 3.5 = 1765492.01% | 88274.60%
Saving, young households S1.ssi = 282967.158 | 14148.36%
Saving, middle-aged households So.ssi = 1114085.56% | 55704.28%
Inter-generational transfers, young households ss;i = 47678.14% 2383.91%

Share of time spent at work, young households
Share of time spent as leisure, young households
Share of time spent with children, young households

Share of time spent at work, middle-aged households

Share of time spent as leisure, middle-aged households

hisss = 61.25%
lssi = 25.40%
dy.gs; = 13.35%
ho.sss = 84.17%
ly.ssi = 15.83%
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Table 3.4: Initial steady state, continued

Variable Value (20 years) Value (yearly)
1=3

Consumption, young households 150 = 4580439.98% | 229022.00%
Consumption, middle-aged households o557 = D429642.65$ | 271482.13%
Consumption, old households 3.5 = 0436285.46% | 321814.27%
Saving, young households 1.5 = 1272403.02% | 63620.15%
Saving, middle-aged households So.ssi = 4061515.22% | 203075.76%
Inter-generational transfers, young households ss,i = 178067.36% 8903.37%

Share of time spent at work, young households
Share of time spent as leisure, young households
Share of time spent with children, young households
Share of time spent at work, middle-aged households

Share of time spent as leisure, middle-aged households

I ssi = 68.94%
1.5 = 20.42%
dy ss; = 10.64%
ha.si = 87.99%
ly.sss = 12.00%

3.4 Policy shocks

3.4.1 Increasing pro-nativist fiscal subsidy for households having

lower income only

In this section, we use the model of Section 3.2 to run the policy experiments introduced in
Section 3.1. In the first of these experiments, we assume an increase in the pro-nativist fiscal
subsidy benefiting the households having lower income only. In particular, it is assumed that
Xt increases by 1% of the total public expenditure of the economy (G;). All the effects of

this shock are illustrated in Annex C.1.

With respect to the initial steady state, the fertility of lower income households increases in
the first period following the policy shock (0.6%). This initial increase in the level of fertility,
however, is accompanied by an increase in the cost of childcare services, which is a positive
function of the level of fertility itself as explained in Section 3.3. The increase in the cost
of childcare services reduces the effect of the pro-nativist policy on fertility, starting from
the second period after the fiscal shock. As a result, the effects of the pro-nativist policy

on fertility do not last over time. By contrast, households belonging to the group ¢ = 2
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and i = 3 decrease their level of fertility by 0.1%, as their income is initially reduced by the
increase in the tax rate of 2% necessary to rebalance the increased pro-nativist subsidy for
lower income households. Due to the decrease in their level of fertility, the cost of childcare
services also decreases and creates a partial rebound of fertility starting from the second

period after the shock.
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Figure 3.1: Fertility and consumption of young adults following an increase in the pro-nativist
fiscal incentive for the households of group 1 (i = 1).

The income effect linked to the pro-nativist shock increases consumption for all the gen-
erations of households. Young adults start consuming 5.19% more, immediately after the
increase in the fiscal subsidy they receive. Middle-aged and old households increase con-
sumption in the following periods, with middle-aged households increasing their level of
consumption by 5.33% and old households increasing it by 5.18%. The same income effect
increases also leisure (1%) and time with children (1%) for young households having lower
income. At the same time, also middle-aged households with lower income increase the share

of their time dedicated to leisure, but by a smaller amount than young households (0.4%).

As in the case of fertility, the reaction of higher income households to the policy shock differs
from the one of lower income households. When they are young adults, higher income house-
holds decrease their consumption by 0.34% if ¢ = 2 and by 0.30% if ¢ = 3. After this initial
decrease, however, consumption of higher income households gets back to its initial level.
When they are middle-aged and old, consumption of higher income households decreases, as
the initial drop in their level of consumption is not compensated for by an equal increase in

consumption over the following periods of their life. Moreover, as regards time allocation,
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households with higher income decrease the share of time spent at work and increase the
one for leisure and time spent with children by 0.1%, that is by a smaller amount than for
households having lower income. This change in the allocation of time is not directly due
to the income effect linked to the pro-nativist shock, which targets poorer households only.
Rather, this change in the allocation of time is linked to the decrease in the fertility rate and
the consequent decrease in the cost of childcare services for higher income households. This
latter allows young adults with higher income to maintain the same level of consumption
while enjoying more leisure and time with their children. When middle-aged, instead, the
allocation of time remains fairly constant for higher income households, with a very small

decrease in the share of time spent at work compensated for by more leisure.
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Figure 3.2: Time allocation of young households after the increase in the pro-nativist fiscal
incentive for the households of group 1 (i = 1).

Saving choices go in the same direction as consumption choices for all types of households.

When they are young adults, lower income households increase their savings by about 50%
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in the first period after the shock and by 20% in the following periods. When they are
middle-aged, instead, they decrease their savings by 5%. Meanwhile, the level of savings
remains fairly stable for higher income households, both when these are young and middle-
aged adults. As a result, lower income households need to decrease the inter-generational
transfers for future generations, given the higher level of fertility, consumption and savings
chosen. On the contrary, higher income households increase their level of inter-generational
transfers. The decrease in their level of fertility, indeed, allows this group of households to
increase their level of inter-generational transfers, while keeping constant their chosen level

of consumption and saving.

3.4.2 Increasing pro-nativist fiscal subsidy for all groups of house-
holds

As an alternative policy experiment, the pro-nativist fiscal subsidy is increased by 1% of
public expenditure (G;) for all groups of households, rather than only for the households
with the lowest level of income. As for the first policy shock, Annex C.2 provides the com-

plete set of charts illustrating the effect of this second policy option.

Following the increase in the pro-nativist fiscal subsidy, fertility increases by almost 0.5%
for the households with the lowest level of income. By contrast, fertility decreases by 0.1%
for the households with median income, group ¢ = 2, and almost by 0.2% for the group of
households with the highest level of income, ¢ = 3. These changes in fertility take place
notwithstanding an increase in the cost of external childcare for the lowest income house-
holds, by 0.06%, and a decreases in this cost for the other two types of households. These
changes in fertility, in fact, have to be assessed jointly with the increase in the tax rate needed
to balance the government budget. Such an increase in the tax rate, equal to 2.25%, is double
relative to the increase required in the policy experiment described above, eliminating any

possible positive fertility effect of the higher fiscal subsidy for households with higher income.

The positive income effect, which accompanies the increase in the pro-nativist fiscal sub-
sidy, leads all groups of households to increase their level of consumption. When young, all
groups of households increase their consumption, with those having a higher income (i = 2
and ¢ = 3) increasing it by 0.07% and those having lower income increasing it by 2.2%. This
positive income effect on consumption then decreases with the age of the households. When

middle-aged, households with the lowest level of income increase their level of consumption
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Figure 3.3: Fertility and consumption of young adults following an increase in the pro-nativist
fiscal incentive for both groups of households.

by less than 2%, while households with a higher level of income can only maintain their
initial level of consumption after having decreased it in the first period following the policy
shock. When old, households with the lowest income continue to increase their level of con-
sumption, but by 1.8%, while higher income households decrease their level of consumption
by 0.5%. In this respect, the fiscal policy at stake can be classified both as a pro-nativist
and as a redistributive fiscal policy, given it has stronger effects on the youngest and lowest

income households.

The same positive income effect leads young adults to increase the share of their time spent
as leisure and the one spent taking care of their children, while the one spent at work de-
creases. The effect of the policy on the allocation of time goes in the same direction for
both lower and higher income households, although the size of this effect is larger for the
households with the lowest level of income. In particular, for higher income young adults,
the share of time spent at work decreases by 0.15%, while the share of time for leisure and
the share of time spent with children increase by 0.2%. For those having a lower income,
working time, leisure, and parental childcare decrease all by 0.6%. Besides, for all income
groups, the allocation of time for middle-aged households changes in the same direction as
for younger households. The size of the change in the allocation of time remains larger for
the households with the lowest level of income. These latter decrease their working time
by 0.15% and increase their leisure by 0.6%, while higher income households decrease their

working time by 0.01% and increase leisure activities by 0.1%.
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Figure 3.4: Time allocation of young households after the increase in the pro-nativist fiscal
incentive for both groups of households.
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As in the case of the first policy experiment, households with the lowest level of income (i = 1)
decrease their inter-generational transfers. These households increase instead the savings for
the next period of their life, by 50% just after the policy shock and by 20% afterwards. On
the contrary, higher income households are able to increase the inter-generational transfers
for their future generations by 10%, if they belong to the group i = 2, and by 20%, if they
are part of the group ¢ = 3. At the same time, higher income households are also able to, at
least, keep constant their level of savings. Indeed, average income households increase their
savings by 2%, when young adults, and by 5%, when middle-aged adults. Meanwhile, highest
income households can only maintain their initial level of savings. Both when they are young
and middle-aged adults, savings of highest income households return to their original level
over the long run, after having fallen in the period immediately after the increase in the

pro-nativist subsidy.

3.5 Taxation of inter-generational transfers

This section deals with the effects of a change in taxation of inter-generational transfers,
considered as a policy tool alternative to a pro-nativist fiscal subsidy. It provides the results
of two additional policy experiments, which both affect the value of the tax rate weighting

on the inter-generational transfers of the highest income households (7'23).

As a first policy experiment, the value of 7'23 is doubled, raising it to 20%. All impulse
reaction functions are presented in Annex C.3. Notably, as regards fertility, this increases
by 5% for the group of households that is directly targeted by the rise in the tax rate on
inter-generational transfers (i = 3), while only a very marginal increase can be observed for
the other groups of households (i = 1 and i = 2). These changes in fertility are sustained by
a small decrease in the cost of childcare services for the highest income households (0.06%)

and by a decrease in the tax rate on labour income (0.5%).

The level of consumption decreases for young households (up to 1%), remains stable at its
original level for middle-aged, and increases for old households (up to 1.5%). These changes
in consumption happen for all groups of households, with slightly larger values for house-
holds having the highest level of income (i = 3). Also, all groups of households modify their
allocation of time. Indeed, the decrease in the tax rate on labour income cushions the neg-

ative effects of the higher inter-generational transfer taxation on the consumption of young
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Figure 3.5: Fertility and consumption of young adults following an increase in inter-
generational transfer taxation for the households of group 3 (i = 3).

households. Meanwhile, it leads them to slightly decrease their share of time spent at work
and to increase both leisure and time spent with children. When middle-aged, households
decrease the share of time spent at work (up to 0.06%) and increase the one spent as leisure
(up to 0.4%). This very limited decrease in working time, allows households not to diminish

their level of consumption during their last two periods of adult life.

Saving choices go in the opposite direction of consumption choices for all groups of house-
holds. Both young and middle-aged adult households are able to increase their level of
savings over the long term, respectively up to 0.6% for young adults and 1.0% for middle-
aged adults. The effect of inter-generational transfer taxation, instead, differs for each group
of households. Those having a lower income and not being subject to the taxation of their
inter-generational transfers increase these latter by 4%, if they belong to the average income
group ¢ = 2, or by 5%, if they belong to the poorest group of households i = 1. These higher
inter-generational transfers compensate the stability of their level of fertility and the small
increase in savings during their first period of adult life. On the other hand, being subject
to a higher level of taxation on their inter-generational transfers, the households with the
highest income decrease the transfers to their children by 10%. In this way, they trade off a

higher level of fertility in exchange for a higher endowment for future generations.

As a second policy experiment, the value of the tax rate on inter-generational transfers (7))
has been doubled as in the first policy experiment. However, this change has been now

accompanied by an increase in the pro-nativist fiscal subsidies for poorer households (1)
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of equal value. Annex C.4 gathers all charts illustrating the effects of this change.
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Figure 3.6: Fertility and consumption of young adults following an increase in inter-
generational transfer taxation for the households of group 3 (i = 3) and an increase in
pro-nativist fiscal subsidy for the households of group 1 (i = 1).

The main differences with respect to the previous policy experiment can be observed in the
impulse reaction functions of the fertility rate and of the inter-generational transfers (see
Figure 3.6). The 5% increase in the fertility rate of young households with the highest level
of income (i = 3) is now reinforced by a more significant increase (0.35%) in the fertility
rate of the poorest households (i = 1). At the same time, the households with the highest
level of income as well as those with the lowest level decrease their transfers towards future
generations. For the households with the highest level of income, this decrease is less pro-
nounced than in the case of the previous policy experiment, being at 8% rather than 10%.
Households with the lowest level of income, instead, behave in the opposite way relative to
the previous policy experiment, decreasing by 30% the transfers to their children in place
of increasing them by 5%. Inter-generational transfers continue to increase only for average

income households (i = 2).

No major difference can be found as regards the other variables. Young adults tend to
consume and work less, while enjoying more leisure and time spent with children. Also,
young adults’ savings for the following periods of their lives increase. Middle-aged households
keep their level of consumption stable, decrease the time spent at work and increase leisure.
Middle-aged adults increase even their level of savings, which corresponds to an increase in

the level of consumption for old households.
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3.6 Conclusions

This paper assesses the effect of a pro-nativist subsidy using an overlapping-generation gen-
eral equilibrium model, with three different groups of households differentiated by ability
type and hence by the initial level of their labour income. In particular, this paper analyses
what the effect of an increase in pro-nativist fiscal subsidies is, first, for the poorest group of
households only and, second, for all groups of households. As an alternative policy, this work
shows also the consequences of an increase in the taxation of inter-generational transfers for

the group of households with the highest labour income.

The main results of the paper are as follows. First, the introduction of households’ het-
erogeneity allows one to give a further explanation to the puzzle highlighted by Granelli
(2016) and briefly recalled in Section 3.1. Indeed, when the pro-nativist fiscal subsidy at
stake in this paper is increased only for the poorest group of households, the overall effect
of the change in this policy is attenuated by the different reactions of the fertility function
for the three groups of households. Lowest income households increase their fertility, as they
are those who benefit from the increase in the pro-nativist fiscal subsidy. Higher income
households decrease their fertility rate, as they are assumed not to receive any pro-nativist

fiscal subsidy and to be hit by the increase in the tax rate necessary to balance the budget.

Second, a generalized increase in the pro-nativist fiscal subsidy does not increase the fertility
rate of all the three groups of households, but only of those with the lowest level of income.
This kind of increase in the fiscal subsidy can be considered also as a redistributive policy,
having effects on the consumption and the time allocation of the poorest group of households,

beyond a pure pro-nativist fiscal subsidy aimed at increasing the fertility rate of the economy.

Finally, the increase of the tax rate on the inter-generational transfers left by the richer
households to their children increases their fertility rate and decreases their inter-generational
transfers. Even if subject to higher taxation of their inter-generational transfers, richer
households prefer to decrease their level of consumption so as to cushion the decrease in
the capital endowment left to future generations. In this sense, the model developed in
this paper replicates the inter-generational persistence of wealth highlighted by the recent

literature studying the relationship between fertility decisions and social mobility.



(General Conclusion

This thesis investigates two different fiscal policies. The first is related to the taxation of
personal income at international level. The second concerns the subsidization of households’

fertility choices in a closed economy.

All chapters of this work present models mimicking existing policy schemes, although in
a simplified manner. In particular, the first chapter develops a theoretical framework to
compare a system of information exchange, similar to the one used in the USA, with the
levy of a coordinated withholding tax, as required by the EU Savings Directive. The second
chapter develops a Barro-Becker model, where adult households live for three periods, have
altruistic preferences and are able to optimize their time use in terms of work, leisure and
childcare, beyond deciding among consumption, savings, fertility and transfers to children.
On that basis, the second chapter assesses quantitatively the effect of three different US
pro-nativist fiscal subsidies on fertility, notably the personal exemption per dependent child,
the childcare tax credit and the child tax credit. The third chapter extends the framework
developed in the second chapter, by introducing three different groups of households differ-
entiated by ability type and hence by the initial level of their labour income. Such extension
allows one to simulate the effect of an increase in pro-nativist fiscal subsidies for the poorest
group of households only, as well as for all groups of households. It also allows one to con-
sider the taxation of inter-generational transfers as an alternative policy tool to stimulate
the fertility rate of an economy, so as to study the effect of an increase in the taxation of

inter-generational transfers on fertility.

Furthermore, all chapters of this work bring new contributions to the existing literature.
The first chapter assesses the effects of the various settings investigated both on the income
deriving from domestic and foreign savings. Also, it considers agents as investors able to
split their savings among different countries and different assets. Finally, it copes with the

cost of information sharing, making a distinction between the case where the country re-
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quiring information is the one to cover its costs and the case where the partner country is
made responsible for the transmission and the cost of the information needed. The second
chapter includes an exercise of indirect inference to pin down the elasticity of households’
fertility to tax subsidies. Along with the introduction of time allocation decisions, this exer-
cise of indirect influence allows one to reconcile the small effect of pro-nativist fiscal policies
generally found by the micro-econometric literature, with the larger effect generally pointed
out by the macroeconomic literature on the subject. The third chapter, thanks to the in-
troduction of households’ heterogeneity, allows one to give a different explanation to the
appearing divergence between the results of the micro-econometric literature and those of
the macroeconomic literature. Indeed, a pro-nativist fiscal subsidy may have, on average,
a small effect on the aggregate fertility rate, while having a stronger effect on the fertility
reaction function of the households earning the least. The overall result of a pro-nativist
fiscal policy, then, would simply be reflected by the effect of the different fertility reaction

functions of the three groups of households.

The main conclusions of the different chapters of this work are as follows. The first chapter
shows that both the system of taxation designed by the EU Savings Directive and the one
underpinned by the FATCA regulation may represent efficient systems of international taxa-
tion under certain conditions. In particular, while the EU Savings Directive allows countries
to tax individuals on their income, their scope is limited to interest-bearing products only.
The extension of its scope to all kinds of financial products hence constitutes a necessary
condition to reach an efficient solution of the game analyzed in the paper. Similarly, the
FATCA regulation can represent the realization of a perfect exchange information regime,
concerning all possible strategies and assets, but only assuming high quality of the infor-
mation exchanged and low cost in sharing the information. The second chapter provides
simulations of how fertility changes following both a change in the three subsidies considered
and a shift in the allocation of public spending among the three subsidies. Using US data for
the period 1905-2005, the results of these simulations match the empirical estimates of the
fertility response to fiscal subsidies provided by Crump et al. (2011). Moreover, the second
chapter provides some sensitivity analysis to the calibration obtained through indirect infer-
ence, showing how the three inter-temporal elasticities used in the model affect the impulse
response function of fertility following a shock in the value of pro-nativist fiscal subsidies. It
also discusses the role played by the introduction of a balanced budget rule, showing how this
contributes to further lower the response of fertility to fiscal incentives. The third chapter
then shows that both an increase in fiscal incentives targeted at households having the low-

est level of income and a generalized increase in pro-nativist fiscal subsidies have a stronger
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effect on the poorest households and a very limited effect on other groups of households. In
that respect, it is shown that a generalized increase in pro-nativist fiscal subsidies has also
redistributive effects on the consumption and the allocation of time of the poorest group of
households. By contrast, an increase in the taxation of inter-generational transfers targeted

at the richest group of households does not increase their fertility or decrease their transfers.

Finally, this thesis paves the way for further research. For instance, the first chapter is based
on a static Nash game, while future work could address the same issues using a repeated
Nash game model. Also, the quality of the information exchanged is assumed to be given,
while it could be transformed into an endogenous variable of the model depending on the size
of a country. In turn, this would allow one to demonstrate that smaller countries have no
incentive to participate in international agreements for exchanging information. Besides, the
second paper disregards the taxation of inter-generational transfers and assumes that agents
are heterogeneous only in terms of age, but not in terms of skills or wealth. Although the
third paper addresses these issues, it leaves unaddressed the additional variables influencing
the inter-generational persistence of wealth. As mentioned previously, following an increase
in the tax rate of inter-generational transfers the richest households prefer to decrease their
level of fertility and keep endowing their future generations with a higher level of capital.
This behavior could also be explained by other variables such as uncertainty or different

preferences for different groups of households.
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Appendix A

From the EU Savings Directive to the
US FATCA, Taxing Cross Border

Savings Income

In this appendix, we present the model in its complete version, once interest rates, agent’s
wealth and country population are allowed to be different in the two jurisdictions. The two
rates, 1, for country home and 7 for country foreign, can in fact differ for various reasons,
including differences in terms of country risk or other country specific issues. Similarly,
representative agents can dispose of different levels of wealth to invest, say w” for country
home and w’ for country foreign. Countries also are not meant to be of equal size in terms
of population. In what follows, we hence indicate with N" the size of population in country

home and N/ the size of population in country foreign.

A.1 Source-based framework

As already pointed out, in the baseline scenario governments can choose different tax rates
for local and foreign investors, because foreign interests are taxed at source by the host coun-
try and no information at all is exchanged between the residence and the host country. In
such a framework, the representative investor of each country has a positive and real wealth
w, with w € R, and selects the share of her wealth that she invests in both jurisdictions so

to maximize her investment income.
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Given an arbitrary initial allocation of agents’ savings, the representative investor of country

home decides how to invest her wealth solving the following maximization problem

2
ah,af k=h,f k=h,f

st. > ar=1 and > ab, =1
k=h,f k=h,f

h _ ok hoh _ v h_ gh )?
max  U" =w > zla > (ap—aby)”,

The after-tax interest rate, 2 € R, , can be written as
h h h h

where 1, € R, with k& € {h, f}, stands for the before-tax interest rate paid out in country k.

Using the first order conditions, we find that

h _ h_h h _ h b
he _ b Ch T FfW he _ ho o Ff AW
CLh _a0h+ ) af —a0f+ - .

' 2 ) ' 2 v

In each country the portfolio allocation of the representative agent depends not only on the
initial share of the agent’s portfolio invested in that country and the differential between
the after-tax net returns on the asset in the two jurisdictions, but also on the ratio between
adjustment costs and agent’s wealth. As shown in Section 1.4, if no exchange of informa-
tion takes place between jurisdictions, then the optimal portfolio allocation of representative
agents keeps corresponding to the initial share of wealth invested in each country, adjusted

for a function of possible country differences in returns net of taxation.

In the second step of this game, each government maximizes its revenue and chooses the tax
rates under its control, knowing the best response functions of investors. In this baseline

scenario, the objective function of the government of country home is equal to
max W = thalrw" N 4+ tfal*ryw! N7,
)

sttt <1,

with N* and N7 being respectively the population of country home and foreign.

Solving the maximization programs of both governments, we obtain the best responses for
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the tax rates charged by home,

- 1 g v ry(1— 1)
h - 0,h, K 2 ’
- e
o L[y v o)
h rn | OPws 2 ’
as well as the optimal tax rates,
2v (rp —1y)
hx h f
= (1 * ao’h) 3rpwh + 3r,
2v (rp —ry)
[ _ f h f
b = <1 + ao’h> 3ryawf + 3,

We find that the tax rates charged are influenced by three factors. First, they are a positive
function of the importance of adjustment costs v with respect to agent’s wealth. The higher
the cost that agents face to move their savings, the higher the tax rate charged by a country
can be. Second, they are also positive functions of the initial investment. The higher the
initial share of investors’ wealth invested in a country, the higher the tax rate set by the
government of that country, reflecting the lower need of this latter to attract further savings
from the partner jurisdiction. Third, the rates increase with the difference between the

interest paid out in the two countries.

A.2 Residence-based framework

Shifting the power to tax cross-border savings from the source to the paying agent country,
the representative agent of country home continues to maximize the same utility function
as in the source-based framework, but her after-tax real net return on the two assets is now

given by

2= (1 — tZ) Th, z’]? = (1 — tZ) .

The return on foreign savings income is subject to the tax rate applied to domestic revenues
by country home. The optimal allocation of investors having residence in country home does
not change with respect to the source-based framework. In the simplified setting presented in

the body of this work, the two after-tax real net returns become equal and the final portfolio
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allocation always reflect the initial choice of agents.

The maximization problem for the government becomes

max W" = (tha)*ry + tZa?*rf) w'N",

t;
st th <1

Each country has just one tax rate to choose. Using the first order condition, it is easy to

derive that for country home, it is optimal value is given by

(agprn +agsrs) v

2 (et

The tax rate equilibrium value is obtained straight from the first order condition, implying
that each country fixes its tax rate independently. Proposition I holds and taxation is neutral
for the allocation of savings as stated in proposition IV. The only difference with respect to
the simplified scenario is that the optimal tax rates chosen by the countries no longer need
to have the same value. As in the source-based framework, interest rates and agents’ wealth

influence the value of the optimal tax rate.

A.3 Information exchange

In a regime of information exchange, the representative agent of country home faces the
same utility maximization problem as in source-based framework, but with the return com-
ing from the share of her savings invested abroad depending also on the tax rate applied
on her domestic income (if this rate is higher than the withholding tax charged in country

foreign) and on the quality of the information regarding her cross-border savings.

The after-tax real net returns for the representative resident of country home are defined

similarly to (1.8):
==ty r, 2= 1-th- max{O,pf (ty —th) H Ty

The allocation of savings for the representative investor of country home follows the formula

found in (1.3). If exchange of information does take place between jurisdictions, then the
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share of representative agent’s portfolio invested in the domestic asset is a positive function

of the quality of the information exchanged between jurisdictions.

The government of country home faces the following maximization program:

h h hx N
rtr’}?(W [thah rh+p (t —tf) afr} N —i—thah “row! N,

sttt <1,
with the equilibrium solutions for the tax rates charged by home given by
20 [ (=) + (L= pf) = pl (ry = rp)] + (rn — 1) (rn — pTry) W"
(3= 2p) (ra — p'ry)* wh
2v [ag,hO"f — phry) — T’f] + (ry—rp) (rf — phrh) w!
(3= 20") 13, (ry — pPrs) w |

th*

)
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Tax rates are positive functions of the quality of the information received from the partner
country. Proposition II continues to hold. In addition, the larger the population of a country,
the more this country will have incentives to participate in international agreements for

exchanging information, in order to retrieve taxes on savings invested abroad.

A.4 EU Savings Directive

The EU Directive applies only to savings income in the form of interest payments and to
some interest-based financial products. As in Section 1.6, if both countries issue a financial
product falling out of the range of application of the Directive, A’ and f’, then agents’ income
coming stemming from holding h and f is taxed exclusively by the country of residence of
the taxpayer, while income from A’ and f’ is taxed only by the country where interests are

paid out.

In country home, the agent’s maximization problem is

2
ax  Ut= 30wzl -5 3 (af —ag,)”,
alt,alt, al, I=h,,f" I=h,J,f’

st. > al=1 and Y ah, =1
I=h,l, l=h,W,f"
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Similarly to (1.12), the solution to the agent’s maximization problem is given by

e +(z;’:—zjw)+(z2—zi/>w_h o +(z}/—z2>+<z§/—zi/)w_
“h 0.k 3 S A 3 v’
A 22 (2, = h
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? v

The government of this country fixes its respective tax rates according to the following

maximization problem

gletxjx Wh =t} (apry + dfrp)w MNPt (alrwh NP+ alfw! NTY,
hoth

st tht!, <1,

whose optimal solution are equal to

e (wh?N" + w2 NT) [70w"2N" + wf N7 (29w" + 36w’)] v
o 9r (8wMN"2 + 1Twh2 NrMwi2NT 4+ 8wt NF?2) wh’
20 [26w™ N 4 16w N/2 + w' Nhw! N7 (19w + 20wf)}

tr =
9r (Bwht Nh2 + 17Twh2 Nhwl2 N/ 4 8w/1N/2)

Optimal tax rates are functions of the relative size of the two countries in terms of population
and wealth. Having two tax rates to establish, each country can set its domestic tax rate
at a higher level and use the withholding tax rate to attract foreign savings. Proposition
I1I holds, with the proviso that larger countries may establish higher values for the optimal
tax rates and thus face more significant movements of savings towards assets escaping the

application of the EU Directive.

A.5 The US model with costly information

As explained in Section 1.7, when acquiring information is costly, in a regime of information
exchange jurisdiction home supports the cost (¢) of p/. The tax revenue function becomes
then

max W" = thay w"N'ry, + p! (th — ) (1 = ¢)w"N'rp + thal*w/ N'r,.
tht!
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Due to the presence of ¢, the equilibrium tax rates in (1.9) become

- 20 [(af, — 207 ) (ra — pTry) + (rn + (1 = 20)p7rs) ] + (ra — ) (rn — pPry) W
' (3= 209) (. — p/ry)” wh |
2v [ag,h<rf —pl'rn) + (ry — ¢Ph7"h)] + (rg =) (rp = pra) w!

(3 —=2p") 1y, (1 — phry) wf

t =

Moving from a unilateral mechanism of getting information on financial accounts of its
residents to a cooperative agreement where each partner provides information regarding

foreign accounts on its territory transforms the government maximization problem into

max T = thalw Ny, + pf (6 — 9l [1 = (1= )6 w N'ry + (xd)p" (Hal w0/ N'ry),

thtf
with the optimal solution given by

e _ 20 [(aft, — 207 )(rn — pTry) + (ro+ (1 = 20)p7rs)] + (ra — ) (1 — pPry) W
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As stated in proposition IV, for higher values of y, that is for larger parts of the information
cost ¢ paid by the partner country, the internal tax rate is higher while the external tax rate

is lower. Tax revenues increase.

A.6 Coordinated withholding taxation

Under this scenario countries home and foreign transfer each other part of their respective
revenues coming from cross-border savings taxation. Nothing changes for the agents decision
with respect to what said in the source-based framework. On the contrary, the maximization
problem for the government of country home can be modified as follows:

max W = (trayry + athafry) w"N* 4 (1 — z) tlal*ryw/ N7,
tht

Teto ot <1,



From the EU Savings Directive to the US FATCA, Taxing Cross Border
104 Savings Income

The optimal rates charged by country home are now equal to

20[(1+ ) + ag (1 — )] + (rn — rp)wt(1 — o)
rp(3 — x)wh
20(1 + aj,) + (rp = rp)w’
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In a framework of coordinated withholding taxation, tax rates are higher than those levied
in case of no exchange of information due to the sharing agreement. Proposition V thus

holds insofar as the sharing agreement increases the tax revenues of a country.

Finally, allowing the two countries to differ in terms of population, interest rates, and agents’
wealth does not affect the efficiency of the tax systems analyzed in this paper. These dif-
ferences affect agents’ portfolio allocation, the value of the optimal tax rates chosen by the
governments and consequently the tax revenues collected in each country. As stated in
proposition VI, however, only three settings represent the framework ensuring the efficient
taxation of international savings: a pure residence-based setting, a framework of perfect
exchange of information concerning all assets or strategies, and a system of withholding
taxation where withholding tax rates are decided by the country of residence and the whole

amount of withholding tax revenues is fully transferred to that country.



Appendix B

Family Tax Policy in a Model with

Endogenous Fertility a la Barro-Becker

B.1 Alternative formulation of the Barro-Becker model

This Appendix provides an alternative formulation of the Barro-Becker model, which does
not require extra constraints on the utility of the parents’ maximization problem. This is
possible by reformulating the Barro-Becker model as a planner’s problem with benevolent

parents for any value of the inter-temporal elasticity attached to the parents’ utility function:

U= u(e) + / " pi(nyulzn)di,

where ¢ represents parental consumption, x; is the consumption of child i, and n is the num-
ber of children. Moreover, the Pareto weight attached to the utility of parents is normalized
to 1, while p; are Pareto’s weights defining the degree of parental altruism toward child ¢ and

may depend on the number of children n. p;(n) > 0Vi ensures to have benevolent parents.

Starting from the above parents’ utility function, the Barro-Becker model can be obtained
by setting p;(n) = p(n). Indeed, as long as the parent is unconstrained in the transfers made
across children, setting p; = pVi (i.e. same Pareto weights for all children), ensures that the
parent will choose v'(z;) = v/(z;) Vi, j, and hence x; = xVi. As a result, the parents’ utility

function becomes

U = u(c) + p(n)u(x) /On di = u(c) + np(n)u(z).
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With p(n) = bn~¢, (B.1) can be transformed into

U = u(c) + bn'“u(z),

xl—o

with o > 1, verifying

as in the Barro-Becker model. In this framework, even if u(z) = 5—

that € > o and b > 0 ensures that the expression p;(n) = p(n) = bn~¢ is positive, so that the

parent is indeed benevolent.



Appendix C

Family Tax Policy with Heterogeneous
Altruistic Households

C.1 Effects of an increase in the pro-nativist fiscal incen-

tive only for the poorest group of households
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C.1 Effects of an increase in the pro-nativist fiscal incentive only for the
poorest group of households
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C.2 Effects of an increase in the pro-nativist fiscal incen-
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C.4 Effects of an increase in the taxation of inter-generational
transfers, accompanied by an increase in the pro-

nativist fiscal incentive for the poorest group of house-
holds
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