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1. Introduction

Along with the process of international integration, firms in industrialized economies have
found it increasingly attractive to outsource the production of labor intensive components.
One important motivation for this behavior is to exploit cost advantages by locating this
production in countries with lower wages. There is now a substantial body of empirical
evidence showing that international outsourcing leads to more wage-inequality by
increasing the skill-premium in countries that outsource production abroad.* This suggests
that the appearance of international outsourcing provides new challenges for redistributive
public policy in such economies, as it may create additional demand for redistribution. The
need for understanding the implications of international outsourcing for redistribution
policies is further emphasized by the fact that outsourcing also influences the income
prospects of the residents, as well as the scope for redistribution policy, in the (low-wage)
“host-countries” that gain employment opportunities for their own domestic labor force.?
The present paper examines the role of public input provision as an instrument for
redistribution in the presence of outsourcing. Our analysis is based on a model-economy
comprising two countries, North and South, where each country is characterized by two
ability-types, and where the firms in the North may outsource part of their low-skilled
labor intensive production to the South. This model will be used to address two interrelated
research questions: (i) whether, and how, each such country modifies its provision of
public input goods in response to outsourcing in the absence of any policy cooperation
among the countries, and (ii) whether the appearance of international outsourcing justifies

policy cooperation with respect to public input provision.

Why is it interesting to analyze public input goods in this particular context? First, as

public input provision can be designed to enhance the productivity of domestic labor, it

! See, e.g., Feenstra and Hanson (1999, 2003), Hijzen et al. (2005), Hsieh and Woo (2005), Egger and
Egger, (2006), Hijzen (2007), Riley and Young (2007), Geishecker and Gorg (2008) and Munch and
Skaksen (2009).

Goldberg and Pavcnik (2007) survey the empirical literature on the effects of globalization on
inequality in developing countries. Their discussion suggests that globalization has meant increased
inequality. However, the concept of “increased globalization” reflects a number of phenomena such as,
e.g., trade liberalization, increased capital mobility and increased international outsourcing, meaning
that the effects of globalization on inequality do not only reflect effects of outsourcing. At present, there
is not much evidence regarding the effects of outsourcing.



may be used as an indirect instrument to influence the level of outsourcing.® As the level of
outsourcing directly affects the wage distribution both in the North and the South, this
argument suggests that public input provision constitutes a means for each national
government to avoid undesirable distribution effects, or strengthen desirable distribution
effects, of international outsourcing. Furthermore, as each national government may
disregard the effects of outsourcing on the wage distribution in the other country, it follows
that the level of public input provision decided upon at the national level is not necessarily
optimal for society as a whole. Second, public input goods constitute natural supplements
to redistributive income taxation, which (together with social insurance) is the type of
instrument that the existing - yet very scarce - literature dealing with optimal policy
responses to outsourcing has typically focused on.* It is, therefore, interesting to examine
the remaining role for public input provision when the income tax is optimally chosen.

This is precisely what we will do below.

Our study is closely related to a paper by Aronsson and Koskela (2009c), which
deals with optimal nonlinear labor and capital income taxation in a two-country
overlapping generations economy where the firms in one of the countries (the North) may
outsource part of the low-skilled labor intensive production to the other (the South). Their
results show that the government in the North responds to international outsourcing by
implementing a more progressive labor income tax (i.e. lower marginal taxation of low-
ability labor and higher marginal taxation of high-ability labor) and by implementing
higher marginal capital income taxation of all individuals. The intuition is that this policy
response leads to less outsourcing which, in turn, contributes to a more equal wage
distribution. In the South, on the other hand, the government has an incentive to stimulate
outsourcing, as increased outsourcing leads to more wage-equality in the southern
economy. The optimal tax response to outsourcing by the southern government is,
nevertheless, ambiguous in general as it serves to balance two counteracting incentives: a
desire to increase the level of outsourcing and an incentive to increase the budgetary gain

of outsourcing via a higher wage rate to low-ability labor. Their results also show how tax

There is a large literature dealing with different aspects of public input provision in model-economies
without outsourcing. See, e.g., Hillman (1978), McMillan (1979), Feehan (1989), Feehan and
Matsumoto (2000), Matsumoto (1998, 2001, 2004) and Aronsson and Wehke (2008).

See, e.g., Aronsson and Koskela (2009a) and Keuschnigg and Ribi (2009). These studies focus on
policy responses by governments in high-wage economies, i.e. countries that outsource part of their
labor intensive production, while disregarding the policy implications for the (low-wage) host-countries
that receive foreign production structure.



policy cooperation can be designed to increase the overall social welfare. A basic insight
here is that the South would benefit from reduced labor tax progression and/or lower
marginal capital income tax rates in the North, and that the North under reasonable

assumptions may benefit from the same tax policy adjustment in the South.

There are only a few earlier studies dealing with the optimal provision of public
input goods under international outsourcing. Egger and Falkinger (2006) consider a two-
country economy where final goods producers outsource intermediate goods production
and focus on the location choices among intermediate goods producers. In their study,
public infrastructure investments constitute means of increasing a country’s attractiveness
for intermediate goods producers. The results show that increased public infrastructure
investments have a positive effect on the number of domestic intermediate goods
producers, meaning that international outsourcing declines. Furthermore, by attracting
firms, each national government imposes a negative externality on the other (which loses
firms), suggesting that an uncoordinated equilibrium leads to overprovision of public
infrastructure relative to the first best resource allocation.” Aronsson and Koskela (2009b)
consider an economy with a single jurisdiction, where the firms outsource production to
other countries (i.e. a partial model for the “North”), and where part of the low-skilled
labor force is subject to involuntary unemployment. In their framework, the policy problem
facing the government is represented by an optimal income tax model extended by a
factor-augmenting public input good. The results show that if the government lacks a direct
tax instrument for influencing the amount of resources spent on outsourcing by domestic
firms, it will respond to international outsourcing by increased provision of the public input

good.

The present paper uses a two-country model similar to that in Aronsson and Koskela
(2009c) — yet based on a static formulation - to analyze public input provision. In each
country, the policy-problem faced by the government is based on an extension of the two-
type optimal income tax model originally developed by Stern (1982) and Stiglitz (1982),
where individual ability is private information. The policy instruments are a nonlinear

labor income tax and a public input good that directly affects the productivity of the two

> See also the related study by Martin and Rogers (1995), which concerns the effects of public

infrastructure on industrial location. However, these authors do not address the optimal choice of public
infrastructure.



types of labor.® Our focus will be on the incentives underlying public input provision, and
we start by characterizing the provision made by each national government in a
noncooperative Nash equilibrium, in which each national government treats the policy-
variables of the other country as exogenous. As the level of outsourcing directly affects the
wage-distribution in both countries in our model, while each national government may
influence the level of outsourcing via public input provision, it follows that the
noncooperative Nash equilibrium is suboptimal from the perspective of society as a whole.
As a consequence, we also examine how policy cooperation with respect to the provision
of public input goods can be used to increase the social welfare.

To our knowledge, there are no earlier studies dealing with the redistributive role of
public input goods in a multi-country framework, in which there is a distinction between
countries that outsource production abroad and countries that receive employment
opportunities for their own residents via outsourcing. Therefore, the main contribution of
the present paper is to fill this gap. As such, our study also provides a natural complement
to the paper by Aronsson and Koskela (2009c), which uses a similar model to analyze the
optimal tax responses to international outsourcing. The outline of the paper is as follows.
Section 2 describes the model and characterizes the outcome of private optimization. In
Section 3, we describe the decision-problem facing each national government and analyze
public input provision in a noncooperative Nash equilibrium. The welfare effects of policy
cooperation are addressed in Section 4. The results are summarized and discussed in
Section 5.

2. The Model

Consider an economy comprising two countries, which will be referred to as North (n) and
South (s). We assume that North outsources part of its production to South, which will be
explained more thoroughly below. We start by describing the decision-problems facing the

consumers and firms, and then continue with the outcome of private optimization.

As our study is based on a static model, it does not contain capital formation and capital income
taxation. To simplify the analysis, we also abstract from tax competition for mobile capital. For a survey
on theories of tax competition, see Wilson (1999).



2.1 Consumers

In each country, there are two types of immobile’ consumers; a low-ability type (denoted
by superindex 1) and a high-ability type (denoted by superindex 2). The distinction
between ability-types refers to productivity, which is interpreted to mean that the high-
ability type faces a higher before tax wage rate than the low-ability type. As the number of
individuals of each ability-type is not important for the qualitative results derived below, it

will be normalized to one in what follows.
The utility function facing ability-type i in country j is given by
uj =u(c;, z, (1)
where ¢ denotes private consumption and z leisure. Leisure is, in turn, defined as a time
endowment, H, less the hours of work, |. The utility function is increasing in each

argument and strictly quasi-concave. Let w denote the before-tax hourly wage rate. The

individual budget constraint can then be written as
wili =T, wjlj) =c, )

in which T,(w/l}) represent the income tax payment. Note that the tax function may vary

between the countries. The consumer price is normalized to one.

The first order condition for work hours becomes

ul W @-T, (wilh)~ul, =0 (3)

! As long as real world labor mobility is costly (e.g., via an “attachment-to-home” component in the

utility function), this assumption is not particularly restrictive for the analysis to be carried out below.
Even if we were to add imperfect labor mobility to the model, the policy incentives associated with
outsourcing derived below would still be present. With perfect (i.e. costless) labor mobility, on the other
hand, things change dramatically: in that case, the factor prices would become equalized among
countries, meaning that the incentives for outsourcing would vanish.



where we have used the short notations u'  =ou}/oc} and uj, =ou;/oz;, while T,(wil})

is the marginal income tax rate.
2.2 Production

Turning to the production side, we assume that each country is characterized by identical
competitive firms producing a homogenous good using labor of both ability-types. There is
also a public input good, which works to increase the productivity of both types of
domestic labor. One of the countries, referred to as North (j=n), locates part of its low-
skilled labor intensive production in the other country, referred to as South (j=s). In
particular, this means that firms in the North partly use low-skilled labor from the South in
their production and have to pay the southern low-skilled wage rate for their services. To

shorten the notation, we normalize the number of firms in each country to one.
Production in the North

The production function of the representative firm is written as
F. = Fa (@ (9,1 + 61,2, (9,)17) (4)

where g denotes the public input good, and I, the low-skilled labor (measured in work
hours) by residents in the South that are used by northern firms. The function a‘j(gj) IS
increasing and strictly concave in g;. The parameter & captures the idea that foreign labor

may not be a perfect substitute for domestic labor; if foreign labor is a less that perfect

substitute for domestic labor, we have ¢ € (0,1).

We assume that the production function is increasing and strictly concave in each of

its two “basic arguments”, i.e.

R, () oF, ()
. = , — 22 __=F >0 and
o@(g )l +olt) ™ a@i(g)E) |
O°F, (- O°F, (-
n() :Fn,11<0 —”() F <O, (5)

(0, (9,)1; +51,,)° ' (0a%(g,)I?)? = M2



and that it is characterized by constant returns to scale in the basic arguments. In addition,
the second order cross-derivative is positive, i.e. F , >0, meaning that the two private
production factors are technical complements. These properties imply that outsourced

1
II']S’

is substitutable for domestic low-skilled labor, I}

n?

labor, and complementary with
domestic high-skilled labor, Inz.8 As a consequence, increased outsourcing leads to

increased domestic wage-inequality, which is in line with empirical evidence (see footnote
1).

There is also a capacity aspect of outsourcing, as the firm needs to build costly
capacity abroad. We assume that while some activities are easy to outsource, other

activities are more costly. Therefore, the marginal cost of outsourcing increases in the

scope of activities to outsource, so that there is a capacity cost of outsourcing, w(I.),

which is increasing and convex, i.e.y'(I%,) >0, "(I%.) > 0. This formulation captures the

idea that outsourcing may necessitate costly investments into the establishment of network

of suppliers in relevant host-countries.

The objective function facing the firm can be written as
T, = I:n (ai(gn)lr]{ +§Ir]1.s’a§(gn)lnz) _\Nlnlr]{ _W§Ir12 _V/(Ir];s) _\Nilr]{s :

As before, w' and w’ denote the before-tax wage rates paid to low-skilled and high-

skilled labor, respectively, in the North. The variable w, denotes the before-tax wage rate

paid to low-skilled labor the South, i.e. the wage rate that northern firms must pay to
outsourced labor. The first order conditions are given by

a,(9,) R, (3, (9,)15 + 01, a7 (9,)1;) —w, =0 (6)

2, (9,)F, (8, (9,)ly + Sl a7 (9,)1;) W, =0 (")

Ethier (2005) uses a production function with similar properties (yet based on a specific functional form
assumption) to study the effects of globalization on the skill-premium. See also Koskela and Stenbacka
(in press), who examine the effects of outsourcing for trade-union wage formation by using a
production function where outsourcing is substitutable for low-skilled labor and complementary with
high-skilled labor.



SF, (@, (90l + 31,3 (9,)1) v () —w; = 0. (8)

Note that equation (8) implicitly defines the amount of outsourced labor as a function of
the labor supplied by the northern low-ability and high-ability type, respectively, the
northern public input good and the before-tax wage rate paid to low-ability labor in the
South, i.e.

I =1L (5,17, 9, ). )

In equation (9), the sign-indicator above each argument shows the qualitative comparative
statics effect. The ambiguity with respect to the effect of the public input good arises
because public input provision directly increases the productivities of both types of

domestic labor which, in turn, correlate with outsourcing in opposite directions.

To be more specific, one can show that the partial effect of the public input good in

equation (9) is negative, if a: (g )} >aZ(g,)I? anlz‘, where a!'(g,)=2aa!(g,)/dg, .

Fn,ll

This condition is interpretable to mean that an increase in g, reduces the marginal product
of outsourced labor. The greater a’(g,) relative to a’(g,), or the weaker the degree of
complementary between the two types of domestic labor (i.e. the smaller F, ,), the more

likely it is that this condition is fulfilled. In this case, we refer to the public input good as

being substitutable for outsourcing. Conversely, the partial effect of increased public input

provision in equation (9) is positive, if the inequality goes in the opposite direction, in
which case an increase in the public input good contributes to increase the marginal
product of outsourced labor. The underlying mechanism is either that an increase in the

public input good has a relatively large effect on the measure of “effective high-ability

labor”, aZ(g,)IZ, or that the degree of complementary (measured by F,,,) is relatively

large. In this case, therefore, we refer to the public input good as being complementary

with outsourcing.




Production in the South

Let I =13 +1%. be the total labor supply by the low-ability type in the South, where 1, is

the low-skilled labor supplied to domestic production in the southern economy. The

production function in the South is written as

F =R (9.0 1), ac (9.)L) - (10)

Equation (10) is assumed to have the same general properties as the production function in
the North, i.e. the production function is characterized by a positive and diminishing

marginal product with respect to each basic argument (F, >0, F,>0, F <0 and

F, ., <0), constant returns to scale, and technical complementarity (FS'12>0).9 The

S

objective function of the representative firm is given by
7, = By (a5 (95)(15 = 15), a5 (9)1) = wo (I = 15,) = w(l
The first order conditions become

a‘:sl(gs)lzsl(ai(gs)(léL - Ir::s)! a‘sz(gs)lsz) _\Ni =0 (11)

a's(gs)FSZ(ai(gs)(I;L - Irl15)1 a,f(gs)lsz) _Wsz =0. (12)

Equations (9) and (11) implicitly define the low-skilled wage rate in the South as a
function of work hours and provision of public input goods in both countries, i.e.

-+ 2 - + 2

w=wi(I 12, 9,010,012, 9,) . (13)

Note that our model is based on the assumption that the skilled-labor concept does not differ between
the North and South. Goldberg and Pavcnik (2007) argue that developed and developing countries may
differ in the sense that low-skilled labor intensive jobs outsourced from developed countries appear to
be skilled-labor intensive relative to the domestic production from the perspective of developing
countries. Although we abstract from possible differences in the skilled-labor concept here, this idea is
clearly worthwhile to address in future research.

10



The intuition behind equation (13) is straight forward. Starting with the variables accruing
to the South, the influence of 1. reflects a labor supply effect on the wage rate (due to
concavity of the production function), whereas the qualitative effect of 17 is due to
complementary between the two types of labor. The effects of labor hours by northern
residents, I} and 1%, follow from the properties of the production function in combination

with equation (9) above.

The ambiguity with respect to the effect of the public input good of the North is
analogous to the ambiguous effect that this variable has in terms of outsourcing in equation
(9). If the public input good of the North is substitutable for outsourcing in the sense

described in the interpretation of equation (9) above, then equation (13) implies

owW. /09, <0. The intuition is, of course, that reduced outsourcing means increased

domestic labor supply by the low-ability type in the South and, therefore, a lower wage

rate. By analogy, if the public input good of the North is complementary with outsourcing,
then ow. /ag, > 0.

Turning to the effect of the public input good of the South, g, in equation (13), the
ambiguous effect is due to an indirect relationship between g, and the marginal product of
southern low-ability labor, which may counteract the direct positive effect of g, on this
marginal product. This is seen by differentiating equation (13) with respect to w: and g,

which gives

owt  al (g, +ai(g,)| &l ()1 Ry + a2 (9,)IF, , |
g Q

S

(14)

where Q =1+[a}(g,)]’F. ,[dIL /owi]> 0.

In equation (14), the expression within square brackets can be either positive or negative,
as an increase in the public input good increases the effective labor input of both ability-
types which, in turn, have indirect effects on the marginal product of low-ability labor. As

our study attempts to capture the effects of a productivity-enhancing public input, we

11



assume that this indirect effect is never strong enough to dominate the direct productivity
increase of the public good summarized by the first term on the right hand side of equation

(14). To be more specific, we add the following assumption;

Al: ail (gs) Fs,l >

' - o
ai(gs)[ai (gs)lést,ll + a52 (gs)ls2 I:5,12 ] A4 695 > 0

S

3. Public Provision in a Noncooperative Equilibrium

In this section, we begin by a presentation of the decision-problem facing each national
government. We will then turn to the public input provision in a noncooperative Nash
equilibrium, where each national government treats the decision-variables facing the other

national government as exogenous.

Each national government is assumed to face the following general social welfare

function;°
W; =W, (uj, uf) (15)
for j=n, s, which is increasing and concave in each argument.

The informational assumptions are conventional: the government observes the
income of each individual, whereas ability is private information. This means that the
government is not able to observe whether any given worker is a low-ability or high-ability
type. By concentrating on the “normal” case, where redistribution means income transfers
from the high-ability to the low-ability type, one would, therefore, like to prevent the high-
ability type from mimicking the low-ability type in order to gain from the redistribution
policy. The self-selection constraint that may bind then becomes

uf =u(ci, z)) >u(c;,H —¢,1;) =G (16)

17y

10 Another approach would be to assume that the government aims at maximizing the utility of one

particular ability-type subject to a minimum utility restriction for the other. If we were to use this
alternative approach, all qualitative results derived below would remain unchanged.

12



where (f denotes the utility of the mimicker and ¢, =w; /w} <1 is the wage ratio, i.e. the

relative wage rate. Note that the mimicker faces the same income and consumption point
as the low-ability type and, therefore, pays as much tax as the low-ability type. However,

as the mimicker is more productive than the low-ability type, he/she spends more time on

leisure. We can interpret ¢jl} as the labor that the mimicker needs to supply in order to

reach the same income as the low-ability type. By using the first order conditions for the
firm, the wage ratio can be written as

¢ =¢,(11.17,9;5.10). (17)

In particular, note that og¢, /0l <0 and 0g. /ol >0, suggesting that increased

outsourcing leads to more wage-inequality in the North and less wage-inequality in the
South.

We assume that any profit income is taxed away. By using the consumers’ budget
constraints and the objective function of the firm, we can write the national public budget

constraint for the North and South, respectively, as follows;

F, (@ (9,15 + 61, a3 (9,)1) = ¢ = ¢ = 9, —w (1) — Wl (182)

ns!=n

F,(a,(9,)(1s — 1), 85 (9,)1) — ¢ ¢ — g, + Wil . (18b)
Equation (18a) and (18b), respectively, implies that output is used for private and public
consumption. The final term on the right hand side of each equation arises because
outsourcing gives rise to an income effect, which differs between the countries. This is so
because part of the income generated by the North accrues to residents in the South.

3.1 Public Input Provision in the North

Following the convention in earlier literature on the self-selection approach to optimal

taxation, the decision-problem facing each national government is written as a direct

13



decision-problem. Therefore, the government in the North behaves as if it chooses I,

ct,12, ¢ and g, to maximize the Lagrangean

n!'n’?

Ln :Wn +ﬂ“n[ur? _0§]+7n[Fn _C:l _Cr? -0, _l//(lrlm)_vvilrl\s]

The government in the North recognizes that I}, wi and ¢, are determined by equation

ns? S

(9), (13) and (17), respectively, and it treats the corresponding decision-variables of the

1 2
s Is’

southern government (i.e. I¢, ¢ ¢z and g,) as exogenous. The first order conditions

for 1}, ct,1? and c’are presented in the Appendix.

n!''n

We begin the analysis by deriving the welfare effect for the North of a small increase

in the amount of outsourced labor, I;.. By differentiating the Lagrangean with respect to

I, and using the first order conditions for the firm, we can derive

1
Anzmziﬁszli(a?n
A Vo o Ol

n

<0. (19)

Equation (19) means that increased outsourcing leads to more wage-inequality and,

therefore, implies lower welfare in the North. Now, recall from equations (9) and (13) that
the government in the North may influence I via I} and I, which it controls via the
income tax, and by adjusting the public input good, g, . We can derive the following effect
on outsourcing from an increase in the public input good;

di, _ by, , ol ow
dg, 09, owag,

Therefore, an increase in the public input good influences the level of outsourcing via two
channels: first, a direct effect (measured by equation (9) with w. held constant) and,
second, an indirect effect via w;. To be able to interpret the relationship between g, and
I, in terms of whether the public input good is complementary with, or substitutable for,

outsourcing in the North, we add the assumption that the direct effect of the northern
public input good on the level of outsourcing always dominates the indirect effect via the

southern wage rate. This assumption is based on the idea that the amount of southern labor

14



used by northern firms is small relative to the aggregate number of work hours supplied by
the low-skilled in the South, suggesting that the northern policy variables may have a
relatively modest effect on the wage rate facing the low-skilled in the South. This

assumption is summarized as follows;

1 1
A2. sign i = sign%.
dg, a9,

Let F,,=a,(g,)F,,+a; (9,)I;F,, >0 denote the marginal product of the public

input good. To be able to interpret the policy rule for public provision, we consider a
situation where the marginal product of the public input good is diminishing in the sense

that dF, , /dg, <0. The first order condition for the public input good can now be written

as

dlrlls _%Il]
dg 69 nsd*

n n

(20)

yn[Fn,g _1] = _ﬂ“n(jr?,zlr% a¢n _7/n[An
a9

n
Equation (20) is written such as to emphasize the incentives to deviate from the first best

policy rule given by F  —1=0. The first term on the right hand side appears because a

change in the public input good directly affects the wage ratio and, therefore, the incentive
for the high-ability type to mimic the low-ability type.'! The interpretation is that the
national government has an incentive to overprovide the public input good relative to the
first best policy rule, if an increase in the public input good leads to a more equal wage

distribution, i.e. if 0¢, /09, > 0. The analogous argument for underprovision follows if an

increase in the public input good leads to more wage-inequality, so d¢, /og, <O0.

The second term on the right hand side (the expression within square brackets) is due
to the appearance of outsourcing, and represents the direct effect that outsourcing has on
the policy rule for the public input good. It will, therefore, be referred to as the direct effect

of outsourcing.*® According to equation (20), this effect comprises two parts. The first

11
12

A similar effect is derived by Matsumoto (2001).
Note that outsourcing may also have indirect effects on the other terms in equation (20), i.e. the terms
that would comprise the policy rule in the absence of outsourcing.

15



arises via the self-selection constraint, as an increase in the public input good affects the
size of outsourced labor and, therefore, the wage ratio. As such, it also influences the
incentives for the high-ability type of becoming a mimicker. The second is a budget effect
due to that outsourcing gives rise to a discrepancy between production and income: an
increase in the public input good in the North directly affects the wage rate paid to low-
ability labor in the South and, therefore, the payment for foreign labor services by northern
firms. The optimal policy response to outsourcing by the northern government can then be

summarized as in Proposition 1;

Proposition 1. Under assumption A2, and if the public input good is
substitutable for (complementary with) outsourcing, then the direct effect of
outsourcing from the North to the South contributes to increase (decrease) the
optimal provision of the public input good in the North.

The intuition behind Proposition 1 is as follows. If the public input good is substitutable for
outsourcing, then the government in the North may reduce the level of outsourcing by
increasing the provision of the public input good. This policy response leads to less
outsourcing, which contributes to a more equal domestic wage distribution and, therefore,
a relaxation of the self-selection constraint.*® It also contributes to reduce the southern
wage rate for low-ability labor and, therefore, the payments for foreign labor services by
domestic firms. If the public input good is complementary with outsourcing, on the other
hand, the opposite policy response will follow: the government in the North may, in this
case, reduce the level of outsourcing as well as the payments for foreign labor services by

lowering the provision of the public input good.

3.2 Public Input Provision in the South

The policy problem in the South is written such that the government chooses I, ct, 17, ¢’

s? 's? S

and g, to maximize the Lagrangean

Ls :Ws +ﬂ’s[usz_asz]+7/s[l:s —Ci'—CSZ -0, +Wl|1]
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13 Aronsson and Koskela (2009b) derive a similar incentive for public input provision in an economy with

equilibrium unemployment.
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subject to equations (9), (13) and (17). The government in the South treats the decision-

1 2
S’IS

variables of the northern government as exogenous. The first order conditions for I, ¢

and c? are presented in the Appendix.

As we did for the North, we begin the analysis by deriving the welfare effect for the

South of a small increase in the amount of outsourced labor, I*.. We have

7 'ns

1
A=l A n 9o, @)
75 7/ ’ 6'“5

S

Therefore, as increased outsourcing from the North to the South leads to less wage-
inequality in the South, it also contributes to increase southern welfare.

Let F,, >0 denote the marginal product of the public input good in the southern

economy. By analogy to the analysis carried out above, we consider a case where this

marginal product decreases in g,. The first order condition for public input provision can

now be written as

1
%4_ Ir::s]% .
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In a way similar to equation (20), we have written the first order condition in a way that
characterizes the incentives to deviate from the first best policy rule. The first term on the
right hand side of equation (22) is analogous to, and has the same interpretation as, the

corresponding effect for the North described above.

The second term on the right hand side represents the direct effect of outsourcing on
the policy rule for the public input good. This effect differs from its counterpart for the
North. The reason is that the government in the South can only affect the level of
outsourcing indirectly via the wage rate paid to low-ability labor. Furthermore, the term

within the square bracket cannot be signed unambiguously, as a decrease in w; contributes
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to more outsourcing (which leads to higher welfare for the South via a relaxation of the
self-selection constraint) as well as to lower factor income from abroad (which leads to

lower welfare in the South).

We have derived the following result;

Proposition 2. Suppose that assumption Al is fulfilled, so ow; / ég, > 0.

(i) IFA (O, 1 owt) +1% <0, then the direct effect of outsourcing from the North

to the South contributes to decrease the optimal provision of the public input

good in the South.
(i) If A (0L, /ow.) +1}. >0, then the direct effect of outsourcing from the North

to the South contributes to increase the optimal provision of the public input
good in the South.

The first part of Proposition 2 captures the case where the size of outsourced labor is small
enough to imply that the budget effect is always dominated by the redistribution effect that
outsourcing gives rise to. In this case, there is an incentive for the government in the South
to provide a smaller public input good than it would otherwise have done. The intuition is
that a lower public input good leads to more outsourcing from the North to the South
which, in turn, contributes to relax the self-selection constraint facing the southern
government. The second part of Proposition 2 captures the case where the budget effect is
large enough to dominate: the government in the South then responds to outsourcing by
increasing the provision of the public input good, as this leads to a greater budgetary gain

in terms of income from abroad.

4. Policy Cooperation

Since the policy implemented by either country affects the well-being of the residents in
the other country as well, the noncooperative equilibrium is not efficient from the
perspective of society as a whole. Therefore, policy cooperation (if designed appropriately)
will lead to higher welfare. We consider policy reforms designed to target the provision of
the public input good, where the noncooperative Nash equilibrium is treated as the initial,

prereform, equilibrium.
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Suppose that policy cooperation is governed by a Utilitarian objective

W =W, +W, (23)

in which we give equal weight to the national welfare functions. By recalling that the
noncooperative Nash equilibrium means that each national government has made an
optimal policy choice conditional on the policies chosen by the other country, one can
derive the following global welfare effect of a small increase in the provision of the public

input good by each national government;

1
MW _ W, Ny A On (242)
a9, 09, dg, 09,

1
M: a\Nn =7n An alns _Ir::s 6\/\@ ] (24b)
o9, og, oW, o9,

In addition, note that (by the Envelope Theorem)

ﬂ:o fori=12,and j=n,s,
ac,.

in the noncooperative Nash equilibrium, as private consumption does not give rise to
international externalities. Therefore, any change in private consumption induced by a
change in the public input good has no first order welfare effect in the initial equilibrium.

We have derived the following result;

Proposition 3. (i) Under assumption A2, and if the public input good is
substitutable for (complementary with) outsourcing in the North, it follows that
decreased (increased) public input provision in the North leads to higher
welfare in the South.

(i) Under assumption Al, and if A (0l /ow:)—I. >0 (<0), it follows that

increased (decreased) public input provision in the South leads to higher welfare
in the North.

Proposition 3 shows the conditions under which a small increase or decrease in the
provision of the public input good by each national government leads to higher global
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welfare and, in this sense, whether each national government underprovides or
overprovides the public input good from the perspective of society as a whole. The first
part means that the North overprovides the public input good in a noncooperative
equilibrium, if the public input good is substitutable for outsourcing.** However, if the
public input good is complementary with outsourcing, we obtain the opposite result;
namely, that the North underprovides the public input good in the noncooperative
equilibrium. This situation may arise if the degree of complementarity between the two

types of domestic labor in the northern economy is relatively strong.

The second part of Proposition 3 relates the public input provision by the southern

government to the size of outsourced labor, I . If the size of outsourced labor is small

enough to imply that the budget cost for the North of an increase in the wage rate paid to
southern low-ability labor is small, so that the gain of reduced outsourcing for the North
dominates the loss in terms of income payments to foreign residents, then the North would
gain if the government in the South increases its public input provision. In this case,
therefore, the South underprovides the public input good in the noncooperative
equilibrium. The intuition is that increased public input provision in the South leads to an
increase in the wage rate paid to low-ability labor in the South (according to assumption
Al) and, therefore, to reduced outsourcing from the North to the South. This is welfare
improving for the North as it contributes to reduced wage-inequality in the northern
economy. However, if the size of outsourced labor is large enough, we may have the
opposite result; namely, that the South overprovides the public input good in a

noncooperative equilibrium. The reason is that the budgetary cost to the northern
government of an increase in W, in this case may dominate the distributional gain of
reduced outsourcing. As a consequence, the northern government would benefit from a
decline in w}, which can be accomplished by decreased public input provision in the

South.

Y Egger and Falkinger (2006) also derive an “overprovision result”, although by focusing on the

relationship between outsourcing and international firm mobility.
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5. Summary and Discussion

This paper concerns the role of public input provision as a means of redistribution in
the presence of outsourcing by using a model-economy comprising two countries, North
and South, where firms in the North may outsource part of their low-skilled labor intensive
production to the South. We examine two interrelated issues: the incentives for each
national government to adjust its provision of public input goods in response to
outsourcing in the absence of any policy cooperation, and whether international

outsourcing justifies policy cooperation with respect to the provision of public input goods.

For the North, the results show that if the public input good is substitutable for
outsourcing in the sense that the marginal product of outsourced labor decreases with the
provision of the public input good, then outsourcing of low-skilled labor intensive
production from the North to the South contributes to increase the optimal provision of the
public input good. The opposite policy incentive arises if the public input good is
complementary with outsourcing; let be that this situation seems to be less realistic. For the
South, the optimal policy response serves to balance two counteracting effects; a direct
effect of outsourcing on the domestic wage distribution and a budget effect as residents of
the South receive income paid by northern firms. If the direct welfare effect of outsourcing
via the wage distribution dominates the budget effect — which happens if the level of
outsourced labor is sufficiently small — the government in the South will respond to
outsourcing by decreasing its provision of the public input good. On the other hand, if the
budget effect dominates (which it may do if the level of outsourced labor is large enough),
we obtain the opposite result that the South responds to outsourcing by increased public

provision.

Policy cooperation is assumed to be governed by a Utilitarian utility sum over the
countries. We examine whether a small increase or decrease in the provision of the public
input good by each national government leads to higher global welfare and, in this sense,
whether each national government underprovides or overprovides the public input good
from the perspective of society as a whole. The results show that the North overprovides
the public input good in a noncooperative equilibrium, if the public input good is

substitutable for outsourcing. This means that a small decrease in the public provision by
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the northern government leads to higher welfare in the South. The opposite result follows
if the northern public input good is complementary with outsourced labor. By analogy to
the results discussed above, whether the government in the South overprovides or
underprovides the public input good from the perspective of society as a whole in the
noncooperative equilibrium depends on the level of outsourcing. If the size of outsourced
labor is small enough, it follows that the North would gain if the southern government
increases the provision of the public input good. In this case, therefore, the South

underprovides the public input good in the noncooperative equilibrium.

Future research might take several new directions. For instance, we have completely
neglected the role of non-competitive wage formation. If the North is thought of as a
European economy, it would clearly be relevant to allow trade-unions to affect wage
formation for low-skilled labor and, as a consequence, allow for equilibrium
unemployment among the low-skilled in the North."> As trade-unions may attempt to push
up the wage rate above the competitive level, there will most likely be an even stronger
incentive for firms in the North to outsource production capacity to the South. In addition,
it is not necessarily the case that low-skilled labor intensive jobs outsourced from a
developed economy are perceived as low-skilled labor intensive jobs also in a developing
economy. To be more specific, differences in skill-distributions may imply that
outsourcing contributes to more wage-inequality both in the North and South. The
incentives facing the southern government will, in this case, differ from those described in
this paper. We leave these and other extensions for future research.

B Such an extension may also include product market imperfections. There is a growing literature

dealing with relationships between non-competitive wage formation, product market imperfections,
globalization and outsourcing, although so far with a focus on issues other than redistribution via
public input provision. See, e.g., Naylor (1998, 1999) and Lommerud et al. (2003).
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Appendix

The North

The first order conditions for I}, ¢}, I and c? can be written as

Wy Uy, +4 {¢ +llaﬂ+y{m 8Will d'”S}o

ou’ L oIt T g
66\/\/1 i c ﬂ’n Ar?c Vn = 0
1
- aWzn n +ﬁ’nun zIr]; a¢; er_avvzl ns AninzS =0
ou’ ol ol dl?
oW ,
i} u: —v =0,
|:au§ n:| n,c j/n
The South
The first order conditions for 1}, ¢, 1> and ¢’ become
oW, o4, ow! oI, aw1
+1 +ry W+t +A = =0
6us S SZ|:¢S Il} 7/5{ S Il ns S avvl
6W5 l _/1 7/5 — 0

aul S SC

S

oW, o4, . owl o ow!
uz +A02 11— w2+ —=1% + s =0
{ j| STS,2°S |2 S|: S alz ns Savvjsl alsz

S

oW,
=0.
[ ou? } w7

23

(A1)

(A2)

(A3)

(Ad)

(AS)

(A6)

(A7)

(A8)



References

Aronsson, T. and Koskela, E. (2009a) Outsourcing and Optimal Nonlinear Taxation: A
Note. Economics Letters 102, 135-137.

Aronsson, T. and Koskela, E. (2009b) Optimal Redistributive Taxation and Provision of
Public Input Goods in an Economy with Outsourcing and Unemployment, IZA
Discussion Paper No. 4196, May, University of Bonn.

Aronsson, T. and Koskela, E. (2009c) Optimal Income Taxation, Outsourcing and Policy
Cooperation in a Dynamic Economy. Umea Economic Studies no 784.

Aronsson, T. and Wekhe, S. (2008) Public Goods, Unemployment and Policy
Coordination. Regional Science and Urban Economics 38, 285-298.

Egger, H. and Egger, P. (2006) International Outsourcing and the Productivity of Low-
Skilled Labor in the EU. Economic Inquiry 44, 237-258.

Egger, H. and Falkinger, J. (2006): The Role of Public Infrastructure and Subsidies for
Firm Location and International Outsourcing. European Economic Review 50, 1993-
2015.

Ethier, W.J. (2005) Globalization, Globalisation: Trade, Technology and Wages.
International Review of Economics and Finance 14, 237-258.

Feehan, J.P. (1989) Pareto-Efficiency with Three Varieties of Public Input. Public Finance
44, 237-248.

Feehan, J.P and Matsumoto, M. (2000) Productivity-enhancing Public Investment and
Benefit Taxation: the Case of Factor-augmenting Public Inputs. Canadian Journal of
Economics 33, 114-121.

Feenstra, R.C. and Hanson, G.H. (1999) The Impact of Outsourcing and High-Technology
Capital on Wages. Quarterly Journal of Economics 114, 907-940.

Feenstra, R.C. and Hanson, G.H. (2003) Global Production Sharing and Rising Inequality:
A Survey of Trade and Wages. In Choi, E. and Harrigan, J. (eds) Handbook of
International Trade, Blackwell Publishing Ltd.

Geishecker, I. and Gorg, H. (2008) Winners and Losers: A Micro-Level Analysis of
International Outsourcing and Wages. Canadian Journal of Economics 41, 243-270.

Goldberg, P.K. and Pavcnik, N. (2007) Distributional Effects if Globaslization in
Developing Countries. Journal of Economic Literature XLV (March 2007), 39-82.

Haskel, J. and Slaughter, M.J. (2001) Trade, Technology and U.K. Wage Inequality,
Economic Journal 111, 163-187.

Hijzen, A. (2007) International Outsourcing, Technological Change, and Wage Inequality.
Review of International Economics 15, 188-205.

Hijzen, A. Gorg, H. and Hine, R.C. (2005) International Outsourcing and the Skill
Structure of Labor Demand in the United Kingdom. Economic Journal 115, 860-878.

Hillman, A.L. (1978) Symmetries and Asymmetries between Public Input and Public Good
Equilibria. Public Finance 33, 267-279.

24



Hsieh, C-T. and Woo, K.T. (2005) The Impact of Outsourcing to China on Hong Kong’s
Labor Market. American Economic Review 95, 1673-1687.

Keuschnigg, C. and Ribi, E. (2009) Outsourcing, Unemployment and Welfare. Journal of
International Economics 78, 168-176.

Koskela, E. and Stenbacka, R. (in press) Equilibrium Unemployment with Outsourcing and
Wage Solidarity under Labor Market Imperfections. European Economic Review.

Lommerud, K.E., Meland, F. and Sorgand, I. (2003) Unionized Oligopoly, Trade
Liberalization and Location Choice. Economic Journal 113, 782-800.

Martin, P. and Rogers, C.A. (1995) Industrial Location and Public Infrastructure.Journal of
International Economics 39, 335-351.

Matsumoto, M. (1998): A Note on Tax Competition and Public Input Provision. Regionla
Scuience and Urban Economics 28, 465-473.

Matsumoto, M. (2001) Public Input Provision in an Optimal Income Tax Model.
FinanzArchiv 58, 12-30.

Matsumoto, M. (2004) The Mix of Public Inputs under Tax Competition. Journal of Urban
Economics 56, 389-393.

McMillan, J. (1979) A Note of the Economics of Public Intermediate Goods. Public
Finance 34, 293-299.

Munch, J.R. and Skaksen, J.R. (2009) Specialization, Outsourcing and Wages. Review of
World Economics 145, 57-73.

Naylor, R. (1998) International Trade and Economic Integration When Labor Markets are
Generally Unionized. European Economic Review 42, 1251-1267.

Naylor, R, (1999) Union Wage Strategies and International Trade. Economic Journal 109,
102-125.

Riley, R. and Young, G. (2007) Skill Heterogeneity and Equilibrium Unemployment,
Oxford Economic Papers 59, 702-725.

Stern, N.H. (1982) Optimum Taxation with Errors in Administration. Journal of Public
Economics 17, 181-211.

Stiglitz, J. E. (1982) Self-Selection and Pareto Efficient Taxation. Journal of Public
Economics 17, 213-240.

Wilson, J.D. (1999) Theories on Tax Competition. National Tax Journal 52, 269-304.

25



CESifo Working Paper Series

for full list see www.cesifo-group.org/wp
(address: Poschingerstr. 5, 81679 Munich, Germany, office@cesifo.de)

2825 Natasa Bilkic, Thomas Gries and Margarethe Pilichowski, Stay in School or Start
Working? — The Human Capital Investment Decision under Uncertainty and
Irreversibility, October 2009

2826 Hartmut Egger and Udo Kreickemeier, Worker-Specific Effects of Globalisation,
October 2009

2827 Alexander Fink and Thomas Stratmann, Institutionalized Bailouts and Fiscal Policy:
The Consequences of Soft Budget Constraints, October 2009

2828 Wolfgang Ochel and Anja Rohwer, Reduction of Employment Protection in Europe: A
Comparative Fuzzy-Set Analysis, October 2009

2829 Rainald Borck and Martin Wimbersky, Political Economics of Higher Education
Finance, October 2009

2830 Torfinn Harding and Frederick van der Ploeg, Is Norway’s Bird-in-Hand Stabilization
Fund Prudent Enough? Fiscal Reactions to Hydrocarbon Windfalls and Graying
Populations, October 2009

2831 Klaus Wilde, Production Technologies in Stochastic Continuous Time Models, October
2009

2832 Biswa Bhattacharyay, Dennis Dlugosch, Benedikt Kolb, Kajal Lahiri, Irshat
Mukhametov and Gernot Nerb, Early Warning System for Economic and Financial
Risks in Kazakhstan, October 2009

2833 Jean-Claude Trichet, The ECB’s Enhanced Credit Support, October 2009

2834 Hans Gersbach, Campaigns, Political Mobility, and Communication, October 2009

2835 Ansgar Belke, Gunther Schnabl and Holger Zemanek, Real Convergence, Capital
Flows, and Competitiveness in Central and Eastern Europe, October 2009

2836 Bruno S. Frey, Simon Luechinger and Alois Stutzer, The Life Satisfaction Approach to
Environmental Valuation, October 2009

2837 Christoph Bohringer and Knut Einar Rosendahl, Green Serves the Dirtiest: On the
Interaction between Black and Green Quotas, October 2009

2838 Katarina Keller, Panu Poutvaara and Andreas Wagener, Does Military Draft Discourage
Enrollment in Higher Education? Evidence from OECD Countries, October 2009

2839 Giovanni Cespa and Xavier Vives, Dynamic Trading and Asset Prices: Keynes vs.
Hayek, October 2009



2840 Jan Boone and Jan C. van Ours, Why is there a Spike in the Job Finding Rate at Benefit
Exhaustion?, October 2009

2841 Andreas Knabe, Steffen Ritzel and Stephan L. Thomsen, Right-Wing Extremism and
the Well-Being of Immigrants, October 2009

2842 Andrea Weber and Christine Zulehner, Competition and Gender Prejudice: Are
Discriminatory Employers Doomed to Fail?, November 2009

2843 Hadi Salehi Esfahani, Kamiar Mohaddes and M. Hashem Pesaran, Oil Exports and the
Iranian Economy, November 2009

2844 Ruediger Bachmann and Christian Bayer, Firm-Specific Productivity Risk over the
Business Cycle: Facts and Aggregate Implications, November 2009

2845 Guglielmo Maria Caporale, Burcu Erdogan and Vladimir Kuzin, Testing for
Convergence in Stock Markets: A Non-Linear Factor Approach, November 2009

2846 Michele Belot and Jan Fidrmuc, Anthropometry of Love — Height and Gender
Asymmetries in Interethnic Marriages, November 2009

2847 Volker Nitsch and Nikolaus Wolf, Tear Down this Wall: On the Persistence of Borders
in Trade, November 2009

2848 Jan K. Brueckner and Stef Proost, Carve-Outs Under Airline Antitrust Immunity,
November 2009

2849 Margarita Katsimi and Vassilis Sarantides, The Impact of Fiscal Policy on Profits,
November 2009

2850 Scott Alan Carson, The Relationship between Stature and Insolation: Evidence from
Soldiers and Prisoners, November 2009

2851 Horst Raff and Joachim Wagner, Intra-Industry Adjustment to Import Competition:
Theory and Application to the German Clothing Industry, November 2009

2852 Erkki Koskela, Impacts of Labor Taxation with Perfectly and Imperfectly Competitive
Labor Markets under Flexible Outsourcing, November 2009

2853 Cletus C. Coughlin and Dennis Novy, Is the International Border Effect Larger than the
Domestic Border Effect? Evidence from U.S. Trade, November 2009

2854 Johannes Becker and Clemens Fuest, Source versus Residence Based Taxation with
International Mergers and Acquisitions, November 2009

2855 Andreas Hoffmann and Gunther Schnabl, A Vicious Cycle of Manias, Crashes and
Asymmetric Policy Responses — An Overinvestment View, November 2009

2856 Xavier Vives, Strategic Supply Function Competition with Private Information,
November 2009



2857 M. Hashem Pesaran and Paolo Zaffaroni, Optimality and Diversifiability of Mean
Variance and Arbitrage Pricing Portfolios, November 2009

2858 Davide Sala, Philipp J.H. Schroder and Erdal Yalcin, Market Access through Bound
Tariffs, November 2009

2859 Ben J. Heijdra and Pim Heijnen, Environmental Policy and the Macroeconomy under
Shallow-Lake Dynamics, November 2009

2860 Enrico Spolaore, National Borders, Conflict and Peace, November 2009

2861 Nina Czernich, Oliver Falck, Tobias Kretschmer and Ludger Woessmann, Broadband
Infrastructure and Economic Growth, December 2009

2862 Evzen Kocenda and Martin Vojtek, Default Predictors and Credit Scoring Models for
Retail Banking, December 2009

2863 Christian Gollier and Martin L. Weitzman, How Should the Distant Future be
Discounted when Discount Rates are Uncertain?, December 2009

2864 Tiberiu Dragu and Mattias Polborn, Terrorism Prevention and Electoral Accountability,
December 2009

2865 Torfinn Harding and Beata Smarzynska Javorcik, A Touch of Sophistication: FDI and
Unit Values of Exports, December 2009

2866 Matthias Dischinger and Nadine Riedel, There’s no Place like Home: The Profitability
Gap between Headquarters and their Foreign Subsidiaries, December 2009

2867 Andreas Haufler and Frank Stdhler, Tax Competition in a Simple Model with
Heterogeneous Firms: How Larger Markets Reduce Profit Taxes, December 2009

2868 Steinar Holden, Do Choices Affect Preferences? Some Doubts and New Evidence,
December 2009

2869 Alberto Asquer, On the many Ways Europeanization Matters: The Implementation of
the Water Reform in Italy (1994-2006), December 2009

2870 Choudhry Tanveer Shehzad and Jakob De Haan, Financial Reform and Banking Crises,
December 2009

2871 Annette Alstadseter and Hans Henrik Sievertsen, The Consumption Value of Higher
Education, December 2009

2872 Chris van Klaveren, Bernard van Praag and Henriette Maassen van den Brink,
Collective Labor Supply of Native Dutch and Immigrant Households in the
Netherlands, December 2009

2873 Burkhard Heer and Alfred Maufiner, Computation of Business-Cycle Models with the
Generalized Schur Method, December 2009



2874 Carlo Carraro, Enrica De Cian and Massimo Tavoni, Human Capital Formation and
Global Warming Mitigation: Evidence from an Integrated Assessment Model,
December 2009

2875 André Grimaud, Gilles Lafforgue and Bertrand Magné, Climate Change Mitigation
Options and Directed Technical Change: A Decentralized Equilibrium Analysis,
December 2009

2876 Angel de la Fuente, A Mixed Splicing Procedure for Economic Time Series, December
2009

2877 Martin Schlotter, Guido Schwerdt and Ludger Woessmann, Econometric Methods for

Causal Evaluation of Education Policies and Practices: A Non-Technical Guide,
December 2009

2878 Mathias Dolls, Clemens Fuest and Andreas Peichl, Automatic Stabilizers and Economic
Crisis: US vs. Europe, December 2009

2879 Tom Karkinsky and Nadine Riedel, Corporate Taxation and the Choice of Patent
Location within Multinational Firms, December 2009

2880 Kai A. Konrad, Florian Morath and Wieland Miiller, Taxation and Market Power,
December 2009

2881 Marko Koethenbuerger and Michael Stimmelmayr, Corporate Taxation and Corporate
Governance, December 2009

2882 Gebhard Kirchgéssner, The Lost Popularity Function: Are Unemployment and Inflation
no longer Relevant for the Behaviour of Germany Voters?, December 2009

2883 Marianna Belloc and Ugo Pagano, Politics-Business Interaction Paths, December 2009

2884 Wolfgang Buchholz, Richard Cornes and Dirk Riibbelke, Existence and Warr Neutrality
for Matching Equilibria in a Public Good Economy: An Aggregative Game Approach,
December 2009

2885 Charles A.E. Goodhart, Carolina Osorio and Dimitrios P. Tsomocos, Analysis of
Monetary Policy and Financial Stability: A New Paradigm, December 2009

2886 Thomas Aronsson and Erkki Koskela, Outsourcing, Public Input Provision and Policy
Cooperation, December 2009



