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1 Introduction

The importance of international integration for the welfare state is a vividly
debated topic'. To some international integration calls for a leaner welfare
state partly to make the economy more competitive and therefore capable
of reaping the benefits of international integration and partly because inter-
national integration expands the scope for risk diversification and therefore
reduces the need for social insurance supplied by the welfare state. To others
the gains from international integration come at the costs of more volatility
due to enhanced dependence on foreign economic developments. Accordingly,
proponents of the ”globalization” view argue that the need for public sector
activities in particular those related to the provision of social insurance is
increased.

Considering the two divergent views on the relation between openness and
welfare state activities from a theoretical perspective, we have to address two
issues, namely, how international integration affects both the distortionary
effects of public activities and the exposure to risk. The former effect arises
because tighter international integration change market forms and behaviour
and therefore the distortionary effects of public sector activities as well as
the scope for taxation (tax mobility).

The major channels through which international integration affects the
exposure to risk arise through mechanisms enhancing the exposure to foreign
shocks as well as possible specialization of production tending to make the
production structure less diversified?. On the other hand possibilities for
risk diversification arise via both trade (especially in financial assets) and
mobility of factors.

The present paper focuses on the fact that international integration en-
hances the possibilities for mutually advantageous trades while at the same
time enlarging the exposure to risk (foreign shocks) as well as creating possi-
bilities for risk diversification (domestic shocks). Risk diversification may go
through many routes in financial, labour and product markets. The present
paper focuses on the role of product markets for two reason. First, the most
important changes induced by international integration are related to prod-
uct markets making it easier for domestic firms to enter foreign markets and
vice versa. Second, it is widely accepted that mobility of labour in a Euro-
pean context will play a modest role within a foreseeable future (Pedersen
(1996)), and ample evidence indicates that financial markets do not - despite

'For an introduction to the economics literature see eg Atkinson (1999) and Rodrik
(1998), and to the political science literature see eg Pierson (1998).

2Frankel and Rose (1998) find in a recent empirical study that tighter integration tends
to make business cycles more alike contradicting the ”specialization hypothesis”.
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being closely integrated - reach the ideal with respect to risk diversification
(see e.g. Lewis (1999))%. Moreover, it is a central result in international trade
theory that mobility of goods is sufficient to produce a situation equivalent
to one where factors of production are mobile (the factor price equalization
theorem).

To address the interrelationship between international integration and
the exposure to risk involves aspects of both international trade and open
macroeconomics. To this end a fully specified intertemporal two-country
model with trade frictions is set-up. Trade frictions do in practice take many
forms including transportation costs, tariffs, taxes, costs associated with bor-
der control, information costs about foreign markets and costs associated
with product approval in foreign markets. While these frictions can have
both fixed and variable components the present paper only focuses on the
role of variable (proportional) costs of international trade. Increased inter-
national integration is assumed to lead to a reduction of these frictions. This
allows us to interpret international integration as a process which works by
lowering (explicit and implicit) trade costs. While capital markets are fully
integrated, it is assumed that they are incomplete in the sense that it is
not possible to fully diversify the risk of consumption changes induced by
domestic or foreign changes in production.

The welfare state may provide social insurance both with respect to in-
dividual (ideosyncratic) risks and aggregate risks and thereby mitigate the
consequences of market failures. International integration is likely to have
consequences for the distribution of both idosyncratic and aggregate risks®.
The present paper focuses on the latter for several reasons. Some aspects
of international integration will affect all individuals in the same way, this
applies in particular to changes originating in financial and goods markets.
Since these are the areas in which international integration has proceded the
farthest, it is natural to start by analysing these. Secondly, concerning the
overall size and structure of the welfare state aggregate shocks are likely to
be most important, while a change in the distribution of idosyncratic shocks
across individuals may require restructuring, it is not necessarily going to af-
fect the overall size of the public sector. Finally, international integration will
unquestionably have aggregate effects, and it is therefore natural to ask how
the welfare state can cope with these, without denying that there also will
be important consequences for ideosyncratic risks. To this may be added the

3While there is an increasing trend in the holdings of foreign assets, this is primar-
ily for institutional investors, ie pension funds. Accordingly, this does not ensure full
diversification of risks.

*See eg Bec (1999) and Davis (1998) for analyses of how international integration affects
different groups in the labour market.
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more technical argument that a proper analysis of these problems requires an
intertemporal general equilbrium model, and it is very difficult to construct a
workable model with heterogeneous agents to study the role of ideosyncratic
shocks.

Despite the political interest in the issue of how the welfare state is af-
fected by international integration, the theoretical literature on this issue is
very scant. Focussing on factor mobility Wildasin (1995) argues in a static
partial model that international integration reduces the need for social in-
surance since international mobility of production factors tend to work as a
shock absorber at the same time as it reduces the scope for taxation since
the tax-base becomes more mobile. This model thus supports the view that
international integration reduces the need and scope for welfare state activ-
ities. Rodrik (1998) takes international integration as something leading to
increased volatility of the terms of trade and therefore enhancing the need
for social insurance. This can be done by moving resources to sectors less
exposed to market risks, ie shifting resources from the private sector to the
public sector. Rodrik also presents some evidence indicating that more open
economies tend to have a larger public sector which supports his conclusion
that international integration calls for an expansion of public sector activi-
ties’.

The present paper differs from the above-mentioned in two important
respects. First the analysis is based on an explicit model of international
trade in goods, and captures in this way basic gains from international trade
as well as how volatility in the terms of trade can arise. Second, the model
is a fully specified intertemporal two-country general equilibrium model.

The paper is organised as follows: Section 2 sets up the model, and the
properties of the steady-state equilibrium are analysed in section 3. In section
4 the interrelationship between international integration and the exposure
to risk is explored while section 5 considers the role for social insurance.
Finally, section 6 offers some concluding remarks. All proofs are collected in
the appendices.

2 An Intertemporal Two-Country Model with Trade
Frictions

Consider a non-monetary two country model with specialized production,
ie each country produces a commodity which can be traded internationally.

5In Rodrik (1997) mobility of capital is allowed for and it is found that tax policy can
compensate for the consequences of increased terms of trade risks induced by international
integration provided that capital is not too mobile
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Trade across borders are assumed to be associated with trade frictions im-
plying that one has to buy 1 + 7 unit of the foreign good to attain one unit
for final consumption, ie 7 measures the friction associated with trade (”ice-
berg” costs). The process of international integration is taken to lower these
trade frictions. To simplify, production is assumed exogenous.

Households

Households own the firms and are entitled to the flow of profits. The hori-
zon is infinite and the representative household aims at maximizing expected
utility given as

v, = E; Z (1467 (U (berj) + V (gers))

where ¢ is the subjective rate of time preference, U is the instantaneous
utility function defined over private consumption in the following way®’

k
U (brag) = sy — 5 (by)® k>0, b<k™

where b is a composite index of consumption defined over consumption of
home goods (c¢) and foreign goods (c¢*), ie

1

a

-«

0<a<l a=a*(1-a)™®

biyj = (Ct+j)a (C:H)

Note that the strict concavity of the utility function involves risk-aversion
wrt. fluctuations in the consumption bundle. The utility of publicly provided
services/goods is denoted V' (g;1;) possessing the properties V' > 0, V" < 0.

International trade involves various frictions, hence to attain ¢* units
of the foreign commodity for final consumption, the household has to ac-
quire/pay for ¢* (1 + 7) units (7 exogenous). The 7¢* units are absorbed by
the trade frictions®.

The optimal consumption decision can most easily be found by first con-
sidering how the household maximizes the value of the composite consump-

tion bundle for given nominal expenditures S;1; in period ¢ + j,
Svj = Pryjcisj + PL (L+7) ¢y

6This specification is also used in eg Glick and Rogoff (1995) and Razin (1995).

"This utility function is a convenient approximation allowing a mean-variance analy-
sis in the case of uncertainty. The restriction on b ensures that the marginal utility of
consumption b is positive.

8Note that 7 is a pure friction and nobody derives any utility from this.
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and P is the price of home goods in the home market, and similarly P* is
the price of the foreign product in the foreign market. With Cobb-Douglas
preferences it follows straightforwardly that the optimal consumption implies

The indirect utility implied by spending S;,; on the two commodities in
period t 4+ j can be written

b Stk
" s
+J

where () is the consumer price index defined as

Quyj = (Ptﬂ) (Pt:g (1+ T))l_a

The intertemporal budget constraint reads

[e’e) 7 e ] J
Z H 1 + TnH_k SH-] S Z H 1 + Tnt+k) It+] + Ft
7=0 k=0

§=0 k=0

where I is the after-tax nominal income (= Py — 1), rniyx the nominal
interest rate, 7; a lump sum tax (see below), and F' is nominal non-human
wealth at the start of period ¢.

In the international capital market risk-neutral institutions issue a bond
offering a real rate of return specified in terms of the consumption bundle,i.e.

(1 + Tnt—’,—l) Qt
Qt-l—l

Equilibrium in the financial market ensures that § = r%'’. Note that
this assumption implies that the capital market offers possibilities for risk-
diversification. The arguments made below on social insurance does not,
therefore, rely on highly inefficient capital markets.

The above assumptions imply that the real rate of return is constant;
the real rate of return on the bond is therefore riskless. Capital market

=1+

9In the symmetric case (a = %) @@ = @* and hence international trade in the asset
ensures equal real returns in both countries.

Y Ensuring that expected profits in the financial market is equal to zero. Note that the
unit elastic demand implies that the trade balance is unaffected by relative prices changes.
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imperfections arise because there is no trade in equities across countries,
that is, domestic equities are held only by domestic residents (home bias
in portfolio allocations). The risk associated with variation in production
(income) can therefore not be fully diversified via the international capital
market. While the specific assumptions on financial markets made here are
highly stylized, they capture a basic capital market imperfection and main-
tains consistency with the observed ”home bias” in international portfolio
allocations (see Lewis (1999)).
The budget constraint can now be written in real terms as

Do) Ty <Y (146 Vi + i
=0 §=0

<

where iy = I,/Q; and f; = F;/Q:.
It is convenient to define

[e.o]

A=) (1+6)7 Eieys + fi (1)

=0

as the household’s total (human and non-human) wealth at time ¢. As is
wellknown, the intertemporal utility maximization problem has the simple
solution
o
= A
1+6"

with the associated no ponzi game condition

by

(2)

Jim (1+ N fur=0

The household consumes the real return of its total wealth each year, and
the martingale property holds for consumption, ie

Eibiq = by
and likewise for wealth
EtAt—l-l = At

We find that the consumption of the home good can be written

s Q
_a1+6AtPt

Ct
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and the foreign good

6 A Qt
1+6 'Pr(1+7)

¢ =(1-a) (1)

Note that demand is equal consumption for the home good (d; = ¢;), while
demand for the foreing good is dj = (1 4 7) ¢; due to the trade friction. For
later reference note that risk associated with the consumption bundle (b;)
arises from fluctuations in real wealth (A;).

Government

The government produces the public good by use of the home good as an
input and finances these expenditures by a lump-sum tax. The model implies
Ricardian Equivalence and hence we can without loss of generality, assume
a balanced budget in each period, ie

Pigr = Ty

The home bias in public consumption captures the observed tendency of
the public sector to consume home produced goods (services).

The government is assumed to be utilitarian, ie the level of public con-
sumption is set so as to maximize the utility function (1).

Equilibrium condition
The equilibrium in the home market reads

yt:dt+3:+9t

where E: denotes foreign demand of the home product.

3 Steady-State Equilibrium

Let us start by analysing the properties of the steady-state equilibrium to
this economy (see appendix A for details). The interesting question is how
public consumption and thus the size of the public sector depends on trade
frictions.

We find that the private consumption bundle in steady-state equilibrium
can be written as a function of home goods less home government consump-
tion, foreign goods less foreign government consumption, and the trade fric-
tion parameter 7, ie

*

b=fly—9v —9g,7)
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First, note that trade frictions imply lower consumption, ie

0b

— <0

or
reflecting the standard argument that there are gains to be reaped by inter-
national integration.

Higher public consumption lowers private consumption

ob

— <0
dg

However, the effect is numerically smaller the larger the trade friction, ie

0 (0b 0
or (89) ”

This can be interpreted in the following way, the larger the trade friction
the less private consumption is generated out of a given income. Hence,
increasing public consumption has a smaller effect on private consumption
the larger the trade friction. This suggests that lower trade frictions lead to
a lower level of public consumption.

The interrelationship between trade frictions and the optimal level of
public consumption is, however, less straightful as seen by the following result

where gg denotes the optimal level of public consumption in the absence of
trade frictions (7 = 0).

Proposition 1 In a symmetric steady-state equilibrium the optimal level of
public consumption is (i) increasing in the trade friction (1) if go > g and
(ii) decreasing in the trade friction (T) for T < T and increasing for T > T if
9o < G-

The reason why we don’t get an unambiguous result is that a change in the
trade friction affects the optimal level of public consumption via two routes.
First lower trade frictions imply that a change in public consumption has a
larger effect on private consumption and this tends to lower the optimal level
of public consumption. This effect runs via the effect public consumption
has on relative prices'' and disposable income. Second lower trade frictions
increase private consumption and thereby lowers the maginal utility of private
consumption. This tends to increase the optimal level of public consumption.

1Tt is well-known that a channel through which fiscal policy works in an open economy is
via a change in relative prices (terms of trade) (see eg Andersen, Rasmussen and Sgrensen
(1996)).
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One interpretation of proposition 1 is that if there is a strong preference
for public goods (go > ¢¢), then lower trade frictions unambiguously lead to
a lower steady-state level of public consumption. However, with a less strong
preference for public goods (go < ¢3), international integration may make
room for a higher level of public consumption (for 7 < 7).

Figure 1 displays the possible relationships between the optimal steady-
state leve of public consumpton and trade frictions.

g (i) 9> g (i) go<go

|

Figure 1: Optimal steady-state public consumption and trade frictions

Finally considering how steady-state private consumption depends on do-
mestic and foreign output, we have

ob a (0b
570w (m)

0b 0 ( 0b
>0 — <0
oy* or \ Oy*
ie private consumption depends positively on the supply of both types of
goods, but the sensitivity is lower, the higher the trade friction. The latter

suggests that integration may affect the exposure to domestic and foreign
shocks.
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4 Risk

To analyse how international product market integration affects the expo-
sures to risk, we now add uncertainty by assuming that production fluctuates.
Specifically it is assumed that 1, = y, — y, ie the deviation of output from
its mean (=steady-state value) has an expected value of zero and a variance
0%, and similarly for the foreign country'?. The contemporary correlation is
denoted p, but the shocks are uncorrelated over time (transitory shocks)!®.
The information set in period ¢ is v,.

The results reported below are derived for a version of the model linearized
around the symmetric steady-state equilibrium (see appendix B) which can
be solved analytically.

The first and obvious implication is that uncertainty wrt output creates
uncertainty wrt consumption. We have that

b,
— >0
oy;
b,
— >0
Oy

and
b b
% z g—gi fortrs7T

that is, higher output of both the home and the foreign product implies higher
consumption. Private consumption is more sensitive to foreign output than
domestic output for low levels of trade frictions. The reason is that a change
in domestic output has both an income and a price effect going in opposite
directions while a change in foreign output only releases the latter effect for
the domestic consumers.

We also have that consumption becomes less sensitive to output changes
if trade frictions are lower for fairly integrated economies (7 < 7*) and vice
versa.

0 [ b
~— (=) = <7t
5; (0@) =0 for TsT

12Notice that the utility function implies that a mean-variance analysis is sufficient.
13See eg Stockman and Tesar (1995) for some empirical regulations on business cycle
movements and a two-country model with complete capital markets.
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while lower trade frictions unambiguously increase the sensitivity to foreign
output changes.

o [ ob,
or (@) -
which leads to

Proposition 2 The higher the trade friction, the more (less) sensitive is
consumption to changes in domestic output if T < 7% (T > 7*), while it is
less sensitive to foreign output

The first part of this result reflects that trade frictions have two effects,
namely, first to introduce a home-bias in consumption tilting consumption
towards domestically produced goods'*, and second to induce a loss through
the frictions involved in trade, ie the larger the trade friction, the less the
marginal gain in actual consumption of an increase in output. The former
of these effects thus tends to make consumption more sensitive to domestic
output and the latter to make it less sensitive the larger the trade friction.
In general we have an ambiguous effects, but for fairly closely integrated
economies (7 < 7*) the former effect dominates. Trade frictions unambigu-
ously reduce the sensitivity of private consumption to foreign output.

Given the opposite effects of trade frictions (for 7 < 7*) on the sensitivity
of private consumption to domestic and foreign output, it might be expected
that it is ambiguous whether lower trade frictions reduce or enhance the
volatility of private consumption. This is not the case, however, since

Proposition 3 Higher trade frictions (1) unambiguously lead to less con-
sumption variability for T < T, ie

oVar (gt |@Z1t_1)
or

This is a surprising result since it might be expected that lower trade
frictions would allow for risk-diversification between the two countries. While
such risk diversification takes place, the effect found above is driven by the
fact that the smaller the trade frictions, the more sensitive is final consump-
tion to changes in output. Considering the consequences of trade frictions
we thus have a trade-off between the mean value of consumption and its
variance. Trade frictions lower both the mean and variance of consumption.

<0 for 7<T

M Note that ¢/c* is increasing in 7. However, ¢/c* (1 + 7) is independent of 7 due to the
unit elastic demand function.
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Is there any way by which the steady-state level of public consumption can
affect the risk profile of private consumption and thus possibly be adjusted
to compensate for the risk associated with tighter international integration?
The answer is negative since we have'®

Proposition 4 The steady-state level of public consumption does not affect
the risk profile of private consumption

That is, the steady-state level of public consumption does affect the av-
erage level of private consumption but not its variability. This reflects that
the (symmetric) level of public consumption does not affect the sensitivity
of private consumption to output changes. Given that the size of the public
sector does not in itself change the risk profile (compare to Rodrik (1996))
it becomes of interest to ask whether there are other ways of affecting the
exposure to risk accompanying international integration.

5 Social Insurance

Since international integration leads to more risks, it is natural to question
whether this leaves a greater role for (implicit) social insurance, or to put it
differently, is there a case for an active management of public consumption
so as to affect the risk-profile of private consumption by making public con-
sumption state-contingent? If so, this is a way by which to provide social
insurance to aggregate shocks and this has a positive effect on the welfare of
private households since they are averse to risk. Note that since the present
model displays Ricardian Equivalence and assumes non-distortionary taxes
(exogenous production) the only possibility of introducing social insurance
is via state contingent public consumption.

State contingencies can be made in several ways, and it is beyond the
scope of the present paper to analyse the optimal way by which to design
such contingencies. The aim is to show that such contingencies can lead to
welfare improvements even if they take a very simple (ad hoc) form, and
then to analyse how the need for social insurance is affected by international
integration.

Assume for the sake of argument that public consumption is made con-
tingent on income, ie

gt = Kiy

15 This result obviously depends on the linearization, and it thus says that there are
no first-order effects of variations in the steady-state level of public consumption on the
volatility of private consumption.
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where xk measures the degree of contingency in public consumption. This
formulation is adapted since it is well-known that public sector activities
(consumption, taxes) depend on the level of income in most countries (OECD
(1993)).

It can be established that (see appendix C)

38_E<0
Ok \ Oy

o ( b,

that is, more sensitivity of public consumption to the business cycle situation
makes private consumption less sensitive to changes in both domestic and
foreign output.

and

Proposition 5 The variability of private consumption is decreasing in k for
pzp< 0.

Proposition 5 implies that a policy aiming at stabilizing private consump-
tion should choose k > 0 (for p > p), ie a pro-cyclical variation such that
resources absorbed by the public sector should be higher when income is high
and vice versa!®!”.

The procyclical nature of the contingency may at first seem counter-
intuitive. However, the way private consumption can be stabilized is by
stabilizing disposible income. To stabilize disposable income requires that
tax payments are high when income is high. The balanced budget constraint
imposed enforces a one to one relation between changes in public consumption
and taxes and therefore public consumption has to change pro-cyclically to
stabilize disposable income. It is therefore perhaps best to think of the effect
underlying proposition 5 as running primarily via the tax effect rather than
the expenditure effect.

Taking this interpretation, it is interesting that a welfare improving con-
tingency takes a ”procyclical form”, ie if private income is high, then taxes
are high and vice versa. This corresponds fairly closely to the automatic
stabilizers discussed at great length in the macroeconomic literature.

16See Andersen and Holden (1999) for the optimal response of public consumption to
supply and demand shocks in a smal open economy.

1"Empirical evidence indicates that this is indeed the case since the public budget bal-
ance is strongly procyclical, see eg OECD (1993) and Braconier and Holden (1999).
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Having established a case for contingencies built into public consumption
as a way or providing social insurance raises the question how increased
integration affects the need for social insurance. From the results reported
in section 3 it may be inferred that it is difficult to obtain an unambiguous
answer to this question. Tighter international integration (lower 7) may
reduce the exposure to domestic shocks (7 < 7*) while increasing it to foreign
shocks. It is, however, possible to establish the following result.

Proposition 6 The larger the trade friction (1), the smaller the contingency
in public consumption (k) needed to attain a given stabilization of private
consumption, ie

Ok

a V‘“‘(Et|1/’t—1) <0 for T<Tandp> £<< O)

This says that for economies being fairly integrated we would expect a
need for stronger contingencies in public consumption (social insurance) if
they integrate further (provided the shocks are not too negatively correlated).
This can be taken in support of the view that international integration may
strengthen the need for implicit insurance provided by the public sector.

Private consumption smoothing is thus achieved via contingencies built
into public consumption. However, such contingencies imply that public con-
sumption becomes volatile. It is thus reasonable to ask whether contingencies
in public consumption achieve anything but to substitute public consump-
tion volatility for private consumption volatility. However, even if policy is
set in accordance with an objective function equally averse to volatility in
private and public consumption, we find that there are gains to be made by
state-contingent public consumption since we have

Proposition 7 If agents are equally averse to fluctuations in private and
public consumption, overall variability can be reduced by state contingent pub-
lic consumption (k > 0).

This shows that tighter international integration in the form of lower trade
friction makes a case for state-contingent public consumption or automatic
stabilizers. While proposition 1 concerns the steady-state level of public
consumption, proposition 6 implies that stronger contingencies or stronger
elements of social insurance should be built into public sector activities when
economies integrate.

Note that private agents do not have any possibilities of diversifying the
increased consumption risk induced by lower trade frictions in the capital
market. No assets exist which offer a return contingent on future domestic
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and foreign output. Hence, even though agents are rational and forward-
looking, there is a case for social insurance provided via state-contingent
public consumption.

6 Concluding Remarks

The present analysis has shown that the two popular views on the relation
between public sector activities and international integration both capture
aspects which are supported by theoretical considerations. The supporters of
the ”Rolling back” view may be right that the distortionary costs of public
sector activities may be larger the smaller the trade frictions and therefore
integration calls for a smaller public sector. It is interesting that the reponse
to international integration differs in the sense that countries biased towards
a large public sector may reduce public consumption while countries biased
towards a small public sector may increase public consumption, ie we may see
a convergence to a more similar size of the public sector from both the bottom
and the top. On the other hand supporters of the ”globalization” view are
right that tighter international integration may increase volatility and call
for more social insurance achieved via state contingent public activities.

It follows that this analysis calls for reforms of the welfare state, since
international integration has implications for both the size of the public sector
and social insurance. The latter may be achieved by expanding so-called
automatic stabilizers in the public budget running via both the revenue and
the expenditure side. It is worth stressing that the results on social insurance
found here are based on a model with forward looking agents and a perfect
capital market, albeit the capital market is not complete in the sense of
offering a set of assets contingent on all possible states of nature.

On the agenda for future research is extensions addressing two important
shortcomings of the present model. First the unit elastic demand while a
convenient and often made assumption is surely a special case which affects
some of the results. Hence, it is of interest to see how the results are affected
by a more general formulation. Second, while it would be fairly easy to endo-
genize production, it would be more difficult but also more relevant to do this
in a way admitting unemployment as well as distortionary effects of taxation.
In this way it would be possible to assess how unemployment is affected by
international integration, and thereby integrate one of the major objectives
underlying the welfare state, cf Agell (1999). This will also make it possible
to capture that not all are affected equally by international integration, ie
the distribution of idiosyncratic risk changes.
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Appendix A: Steady State Equilibrium
The equilibrium condition for the home product reads
6 Q 6 t

Aptoqis i
1677 T 1e + o

=«

Using that in steady state A = 1+5g (y — g) where the time subscript is

eliminated to indicate steady state and initial non-human wealth is assumed
equal to zero, we get

y—g=aly—g) +ay —9)(1]?)
implying
P (1-a)(y—g)

P a(y—g)
Inserting we find

P
526(9—9)

using

P P 1 \'" 1—a\*t _ Y o
P (ht) (5 e e

Hence,

b=by—9)* (' —g) A +7)"

where
1 — a—1
o

Note for later reference

ab_ 7 a—1 x _ _x\l-a a—1
99 ab(y—g)" (y"—g") “(1+7)

b

Proof Proposition 1:
Optimal steady-state public consumption solves

mgax U®)+V(g)
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Hence, the first order condition reads

Ob

V'(g) =-U"(b) e ¢ (g,7)

Evaluating the marginal costs of public consumption in a symmetric
steady state, we have

¢(9,7)=ab(l—kb(y—g) (L +7)" ") 1 +7)*"
The second order condition reads

V'i(g)—¢'(g) <0
We have that

a4
or  V"(g9)—¢'(9)
Hence,
sign (%) = —sign ¢, = sign (1 —2kb(y —g) (1+ T)a_l) (5)

The expression on the right hand side is increasing in 7 and g. Note that
1-2kb(y—g)(1+7)* " =1 for 7 —

Denote by gy the optimal level of public consumption in the absence of
trade frictions (7 = 0), ie go solves

14 (90) = ¢ (907 0)

Ifgy>g=y— (2]{:5)71, it follows that 1 —2kb (y — g) > 0 for 7 = 0 and
therefore

1—2kb(y—g)(1+7)*">0

for all values of 7, and hence dg/0r > 0. If gy < g, it follows that
0g/07|—0 < 0. However, since the expression in (5) is increasing in 7, it
folows that there exists a £ > 0 such that dg/01 < 0 for 7 <z and dg/0T < 0
for 7 >7.
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Appendix B: Stochastic Equilibrium
From (1) it follows straightforwardly that

A =>"(1+8)7 Briy; + fi
=0

where a~ denotes that the variables are measured in deviations from steady-
state equilibrium.
From (2) we have

- 5 ~

by = A
t 1 + 6 t
The equilibrium condition for the product market reads (o =1 — «)
6 @ Qf
=aq———A — —AF
R T TR e B i R

Making a first-order approximation around a steady-state equilibrium and
assuming public consumption to be constant, we get

G = nan (A + A7) + (6)

where p; denotes deviations in the relative price (P;/F;) from its steady-state
value and

§ [P\ N ) N
ndA—&m <?) (1+T) —Oél—_’_é(l"—T)

) P\ )
ndp—2oz1+6(1—|—7) ( > A 2a1+6(1—|—7)A

Note for later reference that

Mg My
or or

Real income is defined as

P,
= @(?Jt g)

Hence, to a first order approximation we have

>0 >0

I

f{t = nlygt - nlpﬁ;f (7)
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where

Hence,
877Iy 877[

—2 <0 ; —f£ <0
or ' or

Inserting from (6) we get
~ 1 /. ~
(yt — Naa (At + At))

it = Nyt — Npp=—
Iy Ipndp

= (D) s T (5, )

dp ndp
Note that
Iy—% =147 "—147)*>0 for 7>0
ndp
77[p77dA 1 6 —a
— = (147
Nap 21+6 ( )

Using that E; A ; = A,Vj > 0 and (8) we find

~ n ~ 1+6n,m = e =
<77[y_£>y i (At+At>+ft

A p—
t t 5 T

dp

Considering the foreign country, we have

Ui = s (A + A7) =

19

Notice that the coefficients are not country specific since the approxima-

tion is made around a symmetric steady-state equilibrium.

Similarly, we have

Z: = nfyfg: +77[pi)/t

Nrp \ ~ Miplaa (5 e
= (771y + _p) yp — —— (At + At)
n ndp

dp
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It follows that
77]p> ~ 1+677]p77dA

Ar = <77 +—
! 1y ndp ! 6 ndp

(Zt + A*) +fr (10)
From (9) and (10) we get

A A+ n ~ Y ~x% s T
A+ Ay = (nly_ﬁ)yt_’_ <711y+77_1p> v + fi + f}
dp

dp

and therefore

A = Nyt + Nay Ui + Napfe + nap Sy

where

_ mp) ( 1+6 mpndA)
Nay = \Mry—— |\ 1+ ————"—
" < v ndp 6 ndp

= (A+7) = (1+7)>) <1 + % (1+ T)“>

1+ 60N U 1 —a —2a —a
=——— d”<1y+ﬂ> =5 (D)™ + 1+ 7)) (14 7)

T dp
oy =1 S L (e
Nage = Tén’;:p“ = % (1+7)°
Proof Proposition 2:
It follows that
gii T %(%)Z%%O for rS7"

where 7% : (14+77) " (1+3(1+79)7%) =1

o, 6 & (0b,\  Ony,
o 118w 70 5 <ag;> =5 <0
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Proof Proposition 3:
We have that
- ) ) 2
Var (At ‘¢t—1> = ((UAy) + (77Ay*) + 2p77Ay77Ay*) o

Hence,

Var (A, [, an M 10
<8T ) =2 ((my ) 5t (age + Pay) =5 ) o’

By insertion it is found that

oVar Zt|¢t_1 ONpy-  ON
<87 >|"=1 B (”Ay*_"-“y)< o a:y> o <0

forr < T<71*

where 7: (1+7) *(1+(1+7) %) =1, and

oVar (A, |¢t71 on ON 4+
(aT > |p—1 — (nAy +77Ay*) ( 8:3/ + %) 0-2

(May +Nay) (—a(1+ T)_a_l) o2 <0
Since

g oVar (At!@/itq) B 817Ay+ ON gy o2
p or —\Tw T T Ty

it follows that it is monotone in 7, and therefore it can be concluded that

v (Zt |z/;t_1)

5 <0 for T<7T

Proof Proposition 4:
From the definition of the coefficient we have

2 8_};t -0 g agt -0
dg \ Oy dg \ Oy;
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Appendix C: State Contingent Public Consumption
With state contingent public consumption we have that the product mar-
ket equilibrium condition reads

o = nar (Ae+ A7) + i + G
assuming g, = ki, and using the approximiation

it = nIy (gt - gt) - nfp]?t

we get
oo (- 22 5 22 (5,1 )]
ndp ndp
where
-1
b= {1+/@(n1y—%)} (11)
ndp

Using the same procedure as in appendix B, it follows that
Av =0 Ye + My Ui+ 0 fe +0ap ff

where a p indicates that the parameters are policy dependent and

¢ (1+7)7* (1+@1+7)"%)

Proof Proposition 5:
We have that

Var (’gtwt_l):( 1_15 )2‘/6”« (Al )

where

Var (A [v,) = ()" + ()" + 20011, ) 0 (12)



INTERNATIONAL INTEGRATION, RISK AND THE WELFARE STATE 23

It follows that

War (A, |1/1t— 011 My
<8/<, 1) =2 ((niy + o1y a—:y + (ay + Py 821/ ) o’

where

0 1 —a 1 —a

%é2:¢j<1+§¢u+w) >+§M%A1+T) <0

o'y, «
and

r
QSK/ = _m < 0

2ce

where = (14+7)"“—(1+7)"
It follows that

oVar Et U, .
( | t1)<0 for p > — min nﬂy,nj’zy =p
0K nﬁly* nﬁly B

Proof Proposition 6:
From (12) we have

P P O’y P P aﬂiﬂ*

% (N | ) _ (nAy + pnAy*) or + (nAy* + /)77Ay) or
Var(A¢|v,_ - P o .

or 1 (ay + o) 52 + (0%, + iy, Ty

where the denominator is negative for p > p, cf. proposition 5.
We have

'y,

1 —«
=@ r+or) (145004 7)7)

t30T <¢T (14+7)7 ~ 3a9(1+ T)‘“‘l) 20

87727!*

5 = b, (1+7)7 (1 +(1+ T)_a)

—a (14 7) T (L4 (14 7) ) - ga 4 ) T <0
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Since 7 = 0 implies I' = 0 and ¢ = 1, it is easily verified that

Ok
8_ Va7‘<5;|1/1 1) < O fOI‘ T = 0 and p > p
T | Yo 4
By continuity it follows that there exists a 7 > 0 such that
Ok

<0 forr<7andp>p

Var (Et |1/;t_1 )

ar

Proof Proposition 7:
Consider next the problem

mgn Var (5,5 |1/Jt,1> + Var (g |¢, 1)

It is easily verified that it is optimal to choose k # 0. Note that for k > 0
we have

oVar (gt ‘zpt_l)

<0
Ok

Var (Zt ’gbt_l) >0 ;
and

Var (ﬁt ‘wt_l) =0
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