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ASPECTS OF GOODS MARKET INTEGRATION
A two-country-two-sector analysis

R.J de Groof and M.A, van Tuijl

Thfs paper studfes the eJlects o,~ goods marketa integratfon in a tmo-
country-taio-sector general equiLibrtum model wfth imperlectZy
substftutable domestfc and ~orefgn bonds. The model takes account of

optimfzing agents, jinite Zfves, intertemporal budget conatrafnts for the
governments and prtvate sectors, capftaL accumuZatton, current account
dynamics and ,~Loatfng exchange rates. Numerfcal methods, fncluding
extensive sensitfvfty analysis, are used to trace the consequences of
goods markets fntegration for the effects and spfZL-over eflects of jfscaZ
polfcy. In it, the integratfon o~ goods markets fa modeZZed fn severaZ
axiys.

Keywords: Two-country-two-sector model; integration of goods markets;
fiscal policy.

1 INTRODUCTION

The integration of international goods markets is en increasingly
important phenomenon in this era. In scanning the future of economics,
Bhagwati [2] expresses the view, that the growing integration of the world
will lead to a shift in the nature of the questions posed. He, therefore,
foresees the closed economy models to become increasingly unfruitful
abstractions. Precisely for the same reason, growing integration,
Turnovsky [32] conjectures the world to become one big global economy,
making international economics obsolete in favour of the macroeconomics of
the closed economy. Turnovsky may have a point in the situation, in which
the process of economic integration has been completed. For a long time to

R.J. de Groof and M.A. van Tuijl are with the Department of Economics,
Tilburg University, P.O.Box 90153. 5000 LE Tilburg, The Netherlanda.
Acknowledgements are due to an anonymous referee for useful comments on an
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come, Bhagwati seems to hold a more realistic view.
Economic interdependence among nations seema to have increased in the

last two decades. There are several indications that suggest closer
integration of markets of goods end services, which we henceforth will
refer to as goods markets integration (GMI). Bhagwati [2] points to an
increased openness of the world's markets end the globalisation of world
production through direct foreign investment, underlying the substential
increase of trade-to-GNP ratios. Neven and RtSller [25] tentatively
conclude, that GMI within Europe has proceeded alongside integration
between Europe and the rest of the world.

The present paper examines the various ways in which GMI can be
modelled. Besides, the consequences of GMI for the outcomes of fiscal
policy will be studied. For those purposes, a two-country-two-sector
general equilibrium model with imperfectly substitutable domestic and
foreign bonds, optimizing agents, finite lives, intertemporal budget
constraints for the governments and private sectors, capital accumulation,
current account dynemics and floating exchange rates, is formulated.
Within the context of this model, firstly the effects and spill-over
effects of various types of fiscal policy are established for the
reference situation, in which there is a low degree of GMI. Next, these
are compared with those, generated by the same model, but now in the case
of a high degree of GMI.

There is a considerable amount of literature on macroeconomic two-
country optimizing models (e.g. Buiter [~], Giovannini [16], Van der Plceg
[30], Van de Klundert and Van der Ploeg [19], Van de Klundert [2j]). On
the other hand, some work has been done on 'ad hoc' interdependent two-
sector economies (Corden and Turnovsky [11], De Groof and Schaling [l~J,
De Groof and Van Tuijl [18], [19]). However, two-country-two-sector
optimizing models are sparse (Obstfeld [27]). The distinction between
tradables and nontradables implies, that the effects of a change in the
composition of government expenditure, can be studied (cf. Frenkel and
Razin [14] and Blanchard and Fischer [5]). Moreover, we agree with Allen
[1], that there is an apparent need for disaggregation. But the most
important reason to resort to an interdependent two-sector model is, that
one possible way to model GMI is to let only tradables obey the 'Law of
One Price' (LOP). For, empirical evidence in favour of purchasing power
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parity holding at the macrceconomic level ís flimay (Visser L337). The
existence of nontradable goods is often mentioned as one of the reasons.
So, if a high degree of CMI is modelled in the abovementioned way, it
should at least be done within the context of a two-sector model, allowing
for tradables and nontradables. Our model differs from Obstfeld's [27] in
at least two important ways. In contrast with his study, we do not assume
the LOP to hold throughout the analyeis. Secondly, we asaume international
immobility of productive factors and intersectoral immobility of capital
goods. According to Obstfeld, assuming sector-specific productive factors
as well as home and foreign produced tradables to be imperfect substltutes
would be more in line with reality. In his view, this may be most relevant
to the model's short-term behaviour (and would probably necessitate
numerical solution procedures).

The main findings are as follows. The influence of GMI on the
outcomes of fiscal policy depends on the way GMI is modelled, as well as
on the type of the fiscal shock the government chooses to administer. The
latter impliea, that disaggregation matters, in that the effects of fiscal
policy depend on the commodity compoaition of government purchases.

The paper is organized es follows. Section 2 discuases four
alternatives in modelling GMI. In section 3 the model is presented. Its
complexity makes an analytical solution intractable. Instead, a
comprehensive set of simulations ia carried out. An Appendix gives the
linearized (simulations) version of the model, along with the numerical
assumptions with respect to the initisl steady-state. Analytical models
sacrifice reality by ruling out several sources of dynamics, in order to
keep the analysis menageable. On the other hand, the results of the
simulations approach are coefficient-apecific. To overcome this dilemma,
the system has been aubmitted to extensive sensitivity analysis. To that
end, intervals of robustness for all behavioural parameters have been
established. The results of this analysis are also reported in the
Appendix. Section 4 presents an overview of the effects and spill-over
effects of unilateral fiscal expansions for the reference situation.
Section 5 considers the influence on the outcomes of economic policies, of
GMI modelled in the various ways. The effects of GMI are studied by
comparing the results for the reference situation, with those in the
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situation of a high degree of GMI. The last section offers some concluding
remarks.

2. ON MODELLING GOODS MARID;TS INTEGRATION

There are at least four ways, in which GMI can be modelled. Firstly, one
can consider the process of GMI to have proceeded further, the larger
trade flows are provoked by given changes in the terms of trade. GMI
modelled in this way captures the removal of institutional frictions
between the regional markets for tradables, leading to more uniform
conditions in a global tradables market. As a consequence, demand and
supply impulses will to a greater extent affect the world in a way, that
keeps tradables' prices equalized.

International trade flows resulting from given changes in price
differentials, depend on the elasticity of substitution between home and
foreign produced tradables, in the model referred to as ~~. So in the
reference situation, in which the degree of GMI is supposed to be
low, p~ takes a relatively low value, while a high degree of GMI is
reflected by letting ~~ take such a high value, that home and foreign
produced tradables are virtually perfect substitutes (cf. Van der Ploeg
[28]). Thus, then the conditions for the LOP to hold, are practically met.

Modelling GMI in this way not only captures the idea, that the two
types of tradables become closer substitutes. It also reflects the
intuition, that the 'rate of Local Good Preference' (LGP) should decrease,
as the process oF GMI proceeds. This is illustrated in figure 1, panel A.
The initial equilibrium is represented by point A, where the budget line
is tangent to the indifference curve I~. In the initial situation all
prices are assumed to equal unity. The position of point A reflects the
natural assumption, that at the outset the consumption of home produced
tradables takes the lion's share in the tradables consumption. The concept
of LGP is analogous to the well-known concept of the 'rate of Time
Preference'. It is determined by the marginal rate of substitution between
home and imports, measured at the intersection of an indifference curve,
I~ in this case, and the bisecting line from the origin. To be more

exact, in the initiel situation, LGP - tg a-1. For the purpose of
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exposition, GMI in panel A is supposed to have taken place only to a
certain degree, represented by indifference curve Z1 In this
sítuation, LGP - tg p ~ tg ~c, which confirms the notion, that GMI implies
a decrease in LGP.

Figure 1.

Panel A of figure 1 illustrates that in the absence of any impulae, GMI
modelled in the way as described above, in itself does not generate any
effect at all. For, there is no incentive for anyone to revise its
dispositions.

Assuming a higher value of the share in foreign produced tradables in
total tradables consumption ( 1 - yh in the model), could also be

t
considered as a way of modelling GMI. For, the removal of institutional
frictions will foster international trade and therewith eventually will
increase the share of imports in total tradables consumption. We will not
explore this proposition. It more or less reflects the seme events as in
the case discussed above. For instance, increasing the share of imports
in total tradables consumption, also lower, the LGP. This is shown in
panel B of figure 1. Here, the indifference curve I1 has shifted as
compared to IG, instead of flattened, as is the case in panel A. It seems
that panel B needs no further explanation. It can easily be seen, that a
compository shift in Favour of imports at the cost of home produced
tradables, is the only effect of this symmetrical ceteris paribus decrease
in yh . The levels of output or any other variable will remain unaffected.

t
The bilatecal removal or lowering of tariffs, ,I in equation (9) of

the model, is yet another way of modelling GMI. Here one can think of, for
instance, the Gatt-sponsored reduction in tariffs. In the context of our
two-country model, there is neither room for trade diversion nor for trade
modification, only for trade creation. The assumption of a perfectly
symmetrical world, dcea not allow this symmetrical shock to cause any
change in the exchange rates and the net foreign asset positiona either.
As in the former case, the levels of output remain unchenged. In the
present case, however, the compository shift is more complex. Again, home
produced tradables will partly be ousted from the markets by imported
tradables. However, apart from this intrasectoral shift, there will be a
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intersectoral shift in favour of the tradables sectors at the cost of the
nontradables sectors.

Finally, GMI can be modelled by means of a bilateral positive
productivity shock, since the existence of non-tariff barriers, in itself
hampers productivity. The Commission of the European Communitíes [10]
points out, that the direct efficiency gains of integretion, which is the
increase in output with given endowments of factors of production, prompts
the capital stock to respond to the initial increase in the marginal
productivity of capital. As this induced effect arises over time, it is
referred to as the medium-run growth bonus. Nielsen et al [26] term the
initial and the induced effect the Emerson and the Baldwin effect
respectively. For, Emerson et aZ [15] estimated the direct gains of the
formation of the internal European market, while Baldwin [3] analyzed the
induced growth effect. Logically, in the context of our model, the
bilateral productivity shock should be restricted to the tradables
sectors. Again, symmetry rules out any change in exchange rates and net
foreign asset positions. In this case, however, the results are not as
straightforward as in the cases discussed so far, as some experimentation
revealed.

A bilateral productivity shock, which increases labour and capital
productivity in the tradables sectors, causes the tradables sectors to
expand more than the nontradables sectors. The latter show no contraction,
at least in the short and medium run. This is due to the increase in human
(as well as non-human) wealth, boosting total consumption and therewith
the consumption of nontradables as well. In the long run, however,
nontradables become too expensive to maintain their share in total
consumption. Therefore, in the long run the nontradables sectors will even
be smaller than in the initial steady state.

3 A TWO-COUNTRY-TWO-SECTOR MODEL WITH IMPERFECT TRADABLES SUBSTITUTION

The present model, serving as a'workhorse' ( Buiter [8]) to carry the
various forms of GMI, is basically a disaggregation of the model used by
Van de Klundert [23]. As far as the macroeconomic aspects of the model
are concerned, we can be brief, referring to his elaboration. Because the
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two countries have identical structures, the model can be formulated for
the 'home' country only. Variables related to the 'foreign' country are
marked with an asterisk.

Consumers face a three-stage decision problem. Firstly, they decide
upon total consumption. The macrceconomic consumption function is of the
Blanchard [4] type, more or less made standard by Hlanchard and Fischer
[5]. Consumers are assumed to be identical, having a constant probability
of death (p) and a constant pure rate of time preference (a). In absence
of an intergenerational bequeat motlve and to avoid unintended bequest,
consumers buy a life insurance from fair insurance companies. Moreover, it
is assumed that the individual labour supply ís inelastic. For simplicity,
the intertemporal elasticity of substitution is assumed to be unity.
Population is constant, non-human wealth of newly born individuals equals
zero. Ponzi games are excluded. Dropping the time index, letting C, W, H,
L, P~, T, R, denote consumption, non-human wealth, human wealth, labour,
real wage rate, lump-sum tax, and the average return on domestic end
foreign bond holdingsl), at any moment in time, aggregate consumption and
the behaviour of non-human and human wealth can be written as:

C ` (a t p) (W . H)

W~ R W. L P~ - T- C

H - (R { p)N -(L P~ - T)

(1)

i2)

(3)

where d.~dt is denoted by a dot.
Total privete consumption ia split up between consumption of

nontradable (Cn) and tradable (Ct) goods. The latter, in turn, is subdivi-
ded into home (Ch) and foreign produced (Cm) goods. The complex decision

1) The average rate of return is the weighted average of the rate
of return on domestic and foreign bonds:

' M '
R~ yb R~(1 -~b )(R f E~E), where E and b

hb hb y hh
denote the share of domestic bonds in total bonds holdings óf
residents and the real exchange rate, respectively.



8

problem with respect to consumption is supposed to be separable (cf.
Deaton and Muellbauer [12]). So, given total consumption demand, consumers

choose between tradables and nontradables by maximizing a CES utility
function. Consumer expenditure on (non-)tradables depends positively on
total consumption expenditure, but negatively on the ratio of the price of
(non-)tradables to the CPI. Hence, sectoral consumption functions read as:

Ct - yt C( Pt )(-~tn)
c c

Cn - (1 - yt )C( Pn )(-Ptn)
c c

(4)

(5)

where Pt, Pn and Pc denote the price of tradables, nontradables and the
CPI, respectively, while yt is the utility-maximizing share of

c
consumption of tradables in total consumption expenditure and Ptn the
elasticity of substitution between tradables and nontradables consumption.

Having decided upon total demand for tradable.consumption goods and
services, consumers choose between home and foreign produced tradables by
maximizing another CES utility function. So,

C C ( Ph )(-Phm)h - ~ht t Pt

M

Cm - l1 - ~h )~t( PhE fi ~ )(-~hm~
t c

(6)

(7)

r
where Ph, Ph, E and ~ denote the producers' price of home and foreign
produced tradables, the exchange rate and an exogenously given tariff,
respectively. As for the latter, the countries have identical structures.
The foreign country's variables are denoted by an asterisk. The ideal CPI
can be written as:

1
Pc - [ ~t Pt(1-Ptn) a (1-~t ) Pn (1-~tn) ] 1-~tn

c c
(8)
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Analogously, the ideal price index of tradables consumption can be written
as

1
Pt - [ áh Ph(1-~hm) t ( 1-yh )(Ph E 4~)(1-y~~) ] 1-~

t t
(9)

where ~rh is the optimal share of home produced tradables in total
t

consumption of tradables and q~ indicates the elasticity of substitution
between home and foreign produced tradables.
The producers' price index is constructed as an arithmetic weighted
average of the prices of home produced tradables and nontradables

P~ i yh Ph i(1 -rh )Ptt
H y

(10)

where yh is the share of ovtput of home produced tradables in total
N

output. Because we abstract from money, aggregate output functions as the
numéraire.
Firms in sector i, in which i- h,n refers to the home tradables end the
nontradables sector, produce under perfect foresight, maximizing the
present value of the cash flow, Vt, subject to constent returns to scale
(CES) production functions:

Yt ` fi(Ki xK . Li HL ),
f i

where Y, K, L, HK, NL denote production, capital and labour input and the
productivity indices of capital and labour, respectively.

The capital stock depreciates exponentielly at rate b. The
accumulation function is:

Ki - I t - b Kt (12)

where I is investment. To derive a well-behaved investment function it is
necessary to inLroduce installation costs with respect to newly installed
capital (e.g., Hayashi,[21]). The function for the opportunity costs of
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investment, J, consisting of the purchase and installation costs, can be
written as:

(I~, Kí), 9I ~ 0, gK ~ 0, gIZ ~ 0 (13)

The present value of the cash flow of the representative firms in both
sectors can now be formulated as:

m y

Vt - J [(fi Pt - Li P~ - Ji Pt) exp( - J Rdu)]dv (14)
t t

where P~ and R denote the macroeconomic wage and the interest rate.
Equation (14) reflects the simplifying assumption, that the sector's
investment outlays fall entirely on its own output. Moreover, it is
assumed that firms finance their investment outlays on the domestic market
for loans. The decision problem for the representative firms in the
various sectors is the maximization of (14) with respect to L and I,
subject to the constraints (11), (12) and (13). Denoting the co-state
variable associated with the capital stock by Q(Tobin's marginal is
average Q) and applying the maximum principle, results in the first order
conditions :

1Lt- P,~, Pi

gI llt, KtJ - Qi
i

P
Qi - (R - Pt t SJQi - fK ~ gK(I, K)

i f

Besides, the transversality condition:

U
bf~ e~xp (- f R ds) Qi Kt - 0

Jt

(15)

(16)

(18)

must hold.
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The equation for labour market equilibrium reads:

L ~ Lh f Ln (19)

where L is the exogenously given labour supply. A flexible wage rate (P~),
wich is uniform across sectors, equates total labour demand and supply.
Equilibrium in tradables and nontradables markets is stated by:

Yh-ChtJh.Cm.~h.~m

Y - C t J ~ Gn n n -n

(20)

(21)

where Gh, Gm and Gn denote exogenous government expenditure on home
produced tradables, foreign produced tradables and nontradables,
respectively.
Macroeconomic real output is defined as:

Y, Yh Ph . Yn Pn (22)

where P ~ 1 as numéraire is left out.N
Agents spread their real non-human wealth, W, over domestic

assets, Bh, and imperfectly substitutable foreign assets, Bm. The latter
are expressed in baskets of foreign goods. Asset demand decisions are
assumed to depend on the relative rate of return:

-R~-E)é ' hl ~ 0 (23)

:
W - h2(R - R- É) hz ~ 0

where the term E~E represent the exchange rate expectation.
Equilibrium in the merket for domestic assets is stated by:

.
Kh Ph Qh . Kn Pn Qn t D - Bh t Bm

(24)

(25)
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Domestic non-human wealth is given by the supply of domestic assets plusr
the net foreign assets position, F~ E B - B:

m m

WtKhPhQh.KnPnQn.D.F (26)

Equilibrium in the market for foreign assets and foreign non-human wealth
are given by:

w r r w r r w r
KhPhQh.KnPnQnf D-Bh. Bm

M M w w w M w w
W-KhPhQhtKnPnQn tD-F~E

(27)

(28)

The change in the domestic net foreign assets position equals the current
account surplus, consisting of the surpluses on the balance of trade and
the capital income account:

' M ' M M
F- (R t E~E) E Bm - R Bm ` Gm - Gm Eh

where Eh denotes the exchange rate with respect to tradables:

r
Ph E

Ph

(29)

(30)

The government pays interest on outstanding debt, D, buys
nontradables and home as well as foreign produced tradables and levies
lump-sum taxes. The resulting deficit is financed by the issuance of
bonds, leading to an increase in government debt, as becomes clear from
the government budget identíty: (Buiter [6])

' M
DrRD fGhPhtG~iPn.GmPhE-T

Tax revenues behave according to the following relationship

PhE
T- T t g D t~ Gm P

y

(31)

(32)
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The second term of equation (32) reflects a feedback rule on taxation (cf.
Buiter,[8]) aimed at obeying the solvency ( no-Ponzi-games) condition.

4 FISCAL POLICY IN TRE REFERENCE SITUATION.

In this section, the international and intersectoral transmission effects

oF unanticipated once and for ell sector-specific fiscal expansions will

be studied by pasaing in review the results of numerical exercises. These
results relate to the reference situation, in which the degree of GMI ia
assumed to be low. The fiscal expansions take the form of an increase in

government spending on home produced tradables, nontradables and foreign
produced tradables, respectively.

The computations have been carried out with the PSREM package
developed by Van der Ploeg and Markink [30]. The simulations version of
the model, along with the numerical assumptions is presented in Appendix
1. The model is solved in a linearized form. Simulation of nonlinear
dynamic models with rational expectations of future events generally takes
a lot of computing time. We have experimented with the full nonlinear
model, using the SIMPC package developed by Don [13]. It was found to have
the same properties as the linear version of the model. To avoid potential
computing constraints we chose to use the linear version.

It should be stressed that, in the context of the 1lnearized model,
the lower-case letters denote relative deviations from the steady-state
solution of the corresponding variables indicated by the upper-case
letters used in the model described in the preceding section. The
consequences of the unilateral policy measures mentioned above, all of the
size of 1X of total output (GNP) in the reference situation, are shown in
Table 1. It is assumed, that these measures are taken by the home country,
indicated as country 1.

The first column summarizes the effects and spill-over effects of a
fiscal expansion on home produced tradables. In the short run, this shock
leads to crowding out of aggregate consumption ( c) in the home country.
This is mainly due to a substantial decrease in human wealth ( h),
reflecting s correctly foreseen future rise in taxation. This consumption
smoothing results in less consumption of both tradables ( et ) and
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nontradables ( cn ). A decline in investment in the nontradables sector
and a worsened international competitiveness, leading to less exportsr
( cm ), also form a part of the crowding-out. The deterioration oF
international competitiveness follows from the fall in the exchange rate
with respect to tradables ( eh ), due to a substantial increase in the
price of home produced tradables. On the contrary, the home currency
depreciates ( e ~ 0), due to the home country's current account deficit.

Aggregate output ( y) is fixed in the short run. So, the fiscal
expansion on home produced tradables leads to a reallocation of production
and employment from the nontradables to the tradables sector. The same is
true for the foreign country, be it in a much less vigorous way. Totalrconsumption decreases as human and non-human wealth (~ ) are reduced.
The fall in human wealth is the consequence of the negative spill-over
effects on output and increased taxation, for many years to come. The
tradables sector of the passive country benefits by its improved external
competitiveness, inducing its residents to shift towards domestic
tradables.

For the long run, the development of the foreign debt positions is
important. Country 1 accumulates an external debt (-f ), which has to be~serviced by means of a trade balance surplus ( em - eh - cm ). This is
achieved 6y an improvement of its external competitiveness ( eh ). In
country 2, a higher non-human wealth contributes to a higher aggregate
consumption, spreading itself over the consumption of both tradables and
nontradables. Nevertheless, as compared with the short ( t - 1) andwmedium ( t- 4) run, the output of tradables ( yh ) has declined, due to
decreased net exports. On balance, long run total output in country 2 is
somewhat above the initial steady state level. The same holds for the home
country's total output, which is due to the continued expansion of the
tradables sector. The reallocation process set in motion from the start
proceeds.

The results of a fiscal expansion on nontradables ( gn - S)are given
in the second column of Table 1. Let us first take a look at the short
run. Aggregate consumption is crowded out for the same reason as described
in the former case. Herewith, all components of aggregate consumption are
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TABLE 1 reference situation
Effects and spill-over effects of fiscal expansions

Shock

Period

~hl

1

- lz GNP

4

~ni

1

- lz GNP

4

~mi

1

- lx GNP

4

c -1.14 -1.43 -1.50 -1.46 -1.36 -1.64 -1.60 -1.63 -z.ol
c -2.42 -2.33 -1.52 -0.71 -0.80 -1.65 -2.95 -2.90 -2.55t
c -2.88 -2.74 -1.64 -0.76 -0.87 -1.77 -0 96 -0 82 -0 24h . . .
c -0.74 -0.84 -1.48 -1.96 -1.91 -1.63 -0.69 -0.78 -1.68n
c -0.58 -0.70 -1.05 -0.54 -0.51 -1.17 -10.9 -11.2 -13.7m
yh o.76 0.85 1.54 -o.5z -0.59 -1.03 0.69 0.80 1.74
yn -0.76 -0.84 -1.39 0.5z 0.56 0.79 -0.69 -0.78 -1.53

y 0 0.01 0.02 0 -0.01 -0.12 0 0.01 0.10

h -2.43 -2.66 -2.60 -1.97 -z.zo -2.5z -2.42 -2.65 -z.7o

w 0.16 0.59 0.66 -0.23 0.20 0.08 0.22 0.62 0.03
c~ -0.11 -0.08 0.05 0.02 0.01 0.06 0.07 0.11 0.56

ct -0.23 -0.18 0.04 0.04 0.02 0.04 0.30 0.38 1.06
ch o.23 O.z3 0.16 0.08 0.09 o.lb -1.69 -1.69 -1.73
.

c -0.03 -0.02 0.06 0.01 0.01 0.07 -0.08 -0.07 0.23n
c -2.07 -1.81 -0.43 -0.14 -0.27 -0.44 8.26 8.67 12.2m
.

yh o.03 0.02 -0.05 -0.02 -o.ol -0.06 0.09 0.06 -0.02
yn -0.03 -0.02 0.06 0.02 0.01 0.06 -0.09 -0.07 0.21
r

y 0 -0.00 0.01 0 t0.00 r0.00 0 -0.01 -0.10
r

h -o.lo -0.09 o.oz o.03 0.03 .o.oo -o.lz -o.lo o.ll
.

w -0.02 0.03 0.15 0.02 0.01 0.21 -0.07 -0.00 0.79
eh -0.46 -0.41 -0.12 -0.04 -0.07 -0.12 1.99 2.07 z.79
e 0.12 0.12 -0.09 -0.44 -0.42 -0.10 2.47 2.51 2.81

t' o -0.13 -0.52 0 0.05 -0.76 0 -0.31 -3.31
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afFected. The present policy shock boosts investment in the nontradables
( in ) sector, while investment in the tradables sector ( ih ) suffers
from crowding out. Contrary to the former case, net exports do not
contribute to this process. The main reason is, that in the present
situation the home country's external competitiveness is only slightly
affected. Its trade balance shows a surplus in this case. This contributes
to a real appreciation of the home currency. Since, again, aggregate
output does not change in the short run, economic activity is
redistributed between sectors. Logically, in the present situetion the
nontradables sector is favoured. The same holds for the foreign country.
However, just like in the former case, these shifts are quite small. The
foreign tradables sector is affected by diminished export opportunities,
only partly compensated by en increase in the consumption of home produced
tradables. The latter, together with an increase in nontradables
consumption, is owing to a rise in human and non-human wealth induced by a
favourable development of the real interest rates.

In the long run, the decline in the home country's tradables
consumption, including imports, proceeds. The latter underlies the home
country's trade balance surplus, which is required to service its long-run
external debt. In the present situation, the continued decline in
tradables output outweighs the increase in nontradables output, so that
aggregate output falls below its initial steady-state level. Long-run
foreign aggregate output slightly exceeds its initial steady-state level
for the same reason as in the case of a fiscal expansion on home produced
tradables.

The last column summarizes the effects and spill-over effects of a
fiscal expansion on imports. This shock boosts the tradables production in
both regions. As to the foreign country, this is the direct consequence of
the orders placed by the home country's government. As to the home
country, the reason is its improved external competitiveness, inducing
consumers from both regions to shift their tradables consumption towards
home produced tradables. Thus, the redistribution of economic activity in
both regions is in favour of the tradables sectors.

The continued improvement of its external competitiveness enables
the home country to develop such a trade balance surplus, that its long-
term debt can be serviced. So, the home tradables sector continues to



expand at the cost of its foreign counterpart. A proceeding crowding-out
of aggregate consumption in the home country explains the gradual decrease
in nontradables output to a lower steady-state level. On balance, long-run
aggregate output is somewhat above its initiel level. The opposite is true
for the foreign country. Here the decreased tradables output is outweighs
by the increased nontradables output. The latter is due to risen
nontradables consumption, induced by increased non-human wealth, boosting
aggregate consumption.

A comparison of the macroeconomic outcomes of the various fiscal
policy measures reveals that, looking at total output, a fiscal expansion
on home produced tradables, nontradables and foreign produced tradables
represent, respectively, a beggar-thy-neighbour policy, a beggar-thyself
and a beggar-thy-neighbour policy in the medium run. For the long run, the
triplet is locomotive, beggar-thyself and beggar-thy-neighbour.2) A
key element underlying these results is the relative factor intensity of
the sectars. This can best be explained by starting with the long run. The
foreign country's total output shows an on balance increase, in case of a
fiscal expansion on home produced tradables as well as on nontradables. In
the first case, however, the home country's total output increases, while
in the second case it decreases. As can be verified from the Appendix, the
results of Table 1 are obtained under the assumption, that the tradables
are produced in a relative capital intensive way. As explained earlier, a
fiscal expansion on home produced (non)tradables favours the home
country's (non)tradables sector at the expense of the other sector. If the
tradables sector expands at the cost of the labour intensive nontradables
sector, labour becomes extra abundant.j) This leads to substantisl lower
producers' wages, accelerating the expansion of the tradables sector,
while slowíng down the contraction of the nontradables sector. On the
contrary, an expansion of the labour intensive nontradables sector at the

-------------------------------------------------------
2) In the short run total output is fixed, as capital formationis yet absent and total employment is constant. This can easilybe checked from e9uations (A.11), (A.14) and (A.26), taking intoaccount that kt- 0, h~ - 0 and hk ~ D.
j) This reallocation e~fect comesi on top of labour becomingrelative abundant, due to crowding out effects. The activecountry invariably experiences a higher interest rate, which initself is a crowding out factor.
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expenae of the tradables sector, implies e reallocation effect, which in
itself increases the scarcity of labour. Therefore, the decrease in the
producers' wages is less substantial than in the former case. This
explains why the first fiscal expansion is a locomotive policy and the
second one is a beggar-thyself policy. So, the sectors' relative factor
lntensities, along with the type of fiscal shock, plays a dominant role in
determining the macroeconomic character of fiscal policy. In the case of a
fiscal expansion on imports, the story runs yet differntly. As Table 1
reveals, this shock turns out to be a beggar-thy-neighbour policy in the
long run. As explained above, an improved external competitiveness causes
the home tradables sector to expand at the cost of of the foreign
tradables sector. For, the home country has to servíce a relatively large
external debt by means of a trade balance surplus. This causes total
output of the home country to increase and the foreign country to
decrease.

As far as the medium run is concerned, the line of reasoning is
analogous. The outcomes for the foreign country are on balance results of
the sectoral developments explained above. For the home country the
results hinge again on the relative factor intensity of the sectors. In
case of a fiscal expansion on home as well on foreign produced tradables,
imply an expansion (contraction) of the labour extensive (intensive)
(non)tradables sector The reallocation of labour in these cases in itself
decreases próducers' wages, which contributes to the expansion of the
tradables sector and therewith of total output. In case of a fiscal
expansion on nontradables, the expansion (contraction) of the nontredables
(tradables) sector is hampered (accelerated) by higher producers' wages.
This, on balance results in a negative outcome with respect to total
output at home. In this section it is demonstrated, that disaggregation
matters, in that the macroeconomic result of fiscal policy depends on the
sectoral composition of the fiscal impulse.
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5 GOODS MARKETS INTEGRATION AND FISCAL PGLICY

In this section we will discuss the role of GMI on the efficacy of
economic policy. As to the bilateral removal or lowering of tariffs and
the bilateral productivity shock GMI takes the form of a shock, the
effects of which were discussed in section 3. Therefore, in the present
cases, the influence of GMI on the effectiveness of fiscal policy is
completely described by the effects of the pertinent shocks.

This leaves us with the remaining alternative of modelling GMI,
namely to impose a high value on the elasticity of substitution between
home and foreign produced tradables. In order to trace the influence of
GMI on the (spill-over) effects of fiscal policy modelled in this way, we
compare the results of the reference situation with those, in which the
pertinent parameter takes a value in accordance with a high degree of GMI.

The results with respect to a high value of ~~ are given in Table
2. They ere presented as differences with the numbers given in Table 1.
If the LOP is in force, any tendency of the terms of trade to change is
choked off by trade flows. In the event of a fiscal expansion on home
produced tradables, these come at the cost of the domestic and foreign
consumption of home produced tradables, that tend to become more
expensive. Therefore, in the short and medium run the nontradables sector
ís less affected than in the reference situation. The on-balance-result in
the medium run is a somewhat higher aggregate output. So, GMI modelled in
the present way leads to a larger medium-run multiplier of government
spending on home produced tradables with respect to total output. The same
is true for the long-term multiplier. The mechanism underlying this result
is, that an even worse long-term external debt position has to be
serviced. Consequently, the home country has to make an extra effort, in
the form of higher net exports, to meet its liabilities.

If the fiscal expansion falls on nontradables, the home tradables
sector is less affected in the situation of perfectly substitutability of
tradables as compared with the reference situation. For the short and
medium run larger net exports ere the main cause. For, home produced
tradables have become relatively cheap, due to a demand deficiency arising
from the process of crowding-out. For the medium run this results in a
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lower aggregate output. So, the medium-run multiplier of government
expenditure on nontradables is decreased by the introduction of the LOP.
The long-term multiplier increases, for the same reason as mentioned in
the case of a fiscal expansion on home produced tradables.

If the home country spends its fiscal expansion on imports, home

tradables production is boosted in the short and medium run by improved

external competitiveness. This effect is reinforced in case the LOP holds,

because an upward pressure on eh now triggers a larger trade flow. On the
other hand, nontradables consumption and output experience a stronger
influence, due to a relatively unfavourable development of the
nontradables-tradables price ratio. On balance, aggregate output in the
medium run is lower as compared with the reference situation.
Consequently, the medium-run multiplier of government expenditure on
imports with respect to aggregate output is lower, making this type of
fiscal policy less effective. This also holds for the long run. The
impulse causes an upward pressure on the foreign tradables price. High
substitutability of tradables implies a larger induced trade flow towards
the home country, resulting in a more favourable trade balance position
year after year. Therefore, the home country accumulates less foreign
debt. So less effort is required to service the country's external debt.
This implies lower home tradables output.

The macroeconomic effects and spill-over effects of the various
fiscal shocks are the same as in the reference situation, with one
exception. A fiscal expansion on foreign produced tradables is in the long
run a locomotive policy if the LOP is in force, instead of a beggar-thy-
neighbour policy in the situation of a low degree of GMI. If the LOP
prevails, the deterioriation of the terms of trade, which in the reference
situation contributes to the trade balance deficit, is absent. So, if the
LOP applies, the home country has to service a relative low debt, which
decreases the necessity to oust foreign tradables from the world market.
This explains, why on balance total foreign output is positive, making
this shock a locomotive policy.
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TABLE 2 The role of the substitutability between tradables
Deviations fram Table 1, due to a high value of p~

Shock

Period

ghl

1

- 1X GNP

4

gnl

1

- 1X

4

GNP

m

~ml

1

- 1X GNP

4

c 0.01 -0.00 -0.02 -0.02 -0.02 -0.02 0.19 0.19 0.49
c -0.02 -0.04 -0.04 -0.04 -0.04 -0.04 0.51 0 52 0 98t . .
ch -0.07 -0.06 -0.02 -o.oi -0.02 -0.02 0.35 0.37 0.44
c 0.03 0.01 -0.01 -0.01 -0.00 -0.01 -0.02 -0.03 0.16n
c o.i5 0.015-0.13 -o.i7 -o.i3 -0.14 i.il i.lz 3 15m .
yh -0.03 -0.02 0.01 o.oi o.03 0.01 0.03 0.03 -o.i9
yn .0.00 0.05 -o.ol -0.01 -0.00 -O.Gi -0.03 -0.04 G.14

y o .o.oo .o.oo o -o.oo to.oo o -0.00 -0.02

h 0.07 0.05 -o.oo -0.03 -0.02 -o.oo 0.05 0.05 0.09

w o.03 -o.ol -0.03 -o.oi o.ol -0.03 -0.03 -0.04 o.6i
r

c -o.oi .o.oo 0.02 0.02 0.02 0.02 -o.i9 -o.i9 -0.49
r

ct 0.02 0.05 0.04 0.04 0.04 0.04 -0.51 -0.52 0.98
ch 0.07 0.06 0.04 0.01 O.oz 0.02 -0.35 -0.37 -0.44
w

c -0.03 -0.02 0.01 0.01 .0.00 0.01 0.02 0.03 -0.16n
~

cm -o.i5 -o.OZ o.i3 o.li o.i3 o.i4 -i.il -1.12 -3.15
ryh o.03 0.01 -o.ol -o.ol -o.oo -0.01 -0.03 -0.03 0.19
.

yn -0.07 -0.03 0.03 0.01 .0.00 0.01 0.03 0.04 -0.26
i

Y G -G.GG
(~(~

-G.W Q
(~~

tQ.W

(y~

-Q. w G tG.G~ G.G2
4h -0.07 -0.05 0.00 0.03 0.02 .0.00 -0.05 -0.05 -0.09.

w -0.03 0.01 0.02 0.01 -o.ol to.o0 0.02 0.04 -0.51
eh 0.46 0.41 0.12 0.04 0.07 0.12 -1.99 -2.07 -2.79
e 0.41 0.37 0.06 0.06 0.08 0.12 -1.94 -2.02 -2.78

f o -o.i3 -o.ll o 0.04 -0.12 0 0.05 2.68
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6 CGNCLUDING HEMARKS

The influence of GMI on the effectiveness of fiscal policy on the
macroeconomic level cennot be established unambiguously. In the first
place it depends on the way GMI is modelled. Neither the bilateral removal
or lowering of tariffs, nor the bilateral productivity shock affects
fiscal policy. The lowering or removal of tariffs as such, only inflences
the sectoral compositfon, not the Zevel of aggregate output. There is no
reason, why this type of GMI would alter the fiscal policy multiplíers.
The effects of Fiscal policy measures, simply come on top of the effects
of the shock caused by GMI. The same is true for the bilateral
productivity shock in the tradables sectors. Here these sectors expand at
the cost of the nontradables sectors. The results with respect to the
substitutability of tradables depend on the type of the fiscal shock.
Looking at aggregate output, GMI modelled as the LOP applying, increases
the medium- and long-run multipliers of fiscal expansion on domestic
goods, tradables and nontradables. In case of a fiscal expansion on
imports, the medium-and long-run multipliers are decreased.

As far as the macroeconomic effects and spill-over effects of fiscal
policy is concered, these depend on at least three factors. Firstly they
depend on whether the fiscal shock is on home produced tradables,
nontradable or foreign produced tradables. They also depend to some extend
on the degree of GMI. Finally, the relative factor intensity of the
sectors play an important role

The finding, that the macroeconomic results of fiscal policy depend
on the composition of any change in government expenditure, indicating
that disaggregation matters, seems to call for qualifications of pure
macroeconomic policy recommendations. For, sectors are a fact of life and
so are governments buying tradables as well as nontredables. This raises
the problem of which degree of disaggregation will indeed permit robust
policy statements.

Admittedly, the bilateral productivity shock in the tradables sectors
represents an ad hoc way of modelling GMI. A search for more micro-founded
way of modelling this process would be worth wile (Smulders and Van de
Klundert, 1992). For instance, one could insert imported inputs into the
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production function. GMI then, facilitates producers to attain a
productivity maximizing input mix, increasing total factor productivity
(cf. Grossman and Helpman [20]). In the majority of cases, the (spill-
over) effects with respect to aggregate output are compounds of opposite
effects for the sectors involved. Throughout the analysis it was assumed,
that labour can instantaneously and costlessly be reallocated ecross
sectors. Once we drop thís essumption, countries could be forced to
undergo costly reallocation processes with employment and output losses
(cf. Casson [9], Lilien [24]). Allowing for temporary sector specificity
of labour, therefore, is another possible extension of the present
analysis. Finally, a promising contribution may come from the introduction
of a monetary sector, so that the influence of GMI on monetary policy can
be studied (cf. Van der Plceg [33]).
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APPENDIX 1 THE LINEAR MODEL AND THE NUMERICAL ASSUMPTIONS

The model presented in section 2 is linearized around a symmetrical
steady-state solution. Lower case-letters denote percentage deviations
from the steady-state solutions of the corresponding variables written in
capital letters. Exceptions are the net foreign asset position and lump-
sum texes, wich are expressed as a percentage of initial output, and the
interest rates, which are absolute deviations (" 100X) from the initial
steady state. The coefficients and parameters are defined below, along
with the numerical values assigned to them. -Exogenous variables are
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underlined. A bar over a variable refers to its initiel steady-state
value.

Aggregate consumptfon

c~ Y~ m t (1 -Y~ ) h- Pcmh mh

Prfvate consumption of tradables

ct s c - ~tn (pt - pc)

Prfvate consumptfon of nontradablea

cn - c - ~tn (pn - pc)

Consumers' price index

Pc ` ytc Pt t(1 - Ytc) pn

Príce tndex oJ tradables consumptton

~
Pt ' Yh Ph t(1 -,yh ){Ph 4(1 - T) e t t~}

t t

Prtvate consumptton of home produced tradables

ch ` ct - p~ (Ph - pt)

Private consumptfon of imported tradabtes

M
cm ` ct - f~y~ {Ph i(1 - t) e t t~-

Producers' prfee fndex

pg s Yhy ph t(1 - Yha) Pn

(A. 2)

(A. 3)

(A. 4)

(A- 5)

(A. 6)

(A. 7)

(A. 8)



z7

Numératre

Py `~

Gross capttaZ ínvestment in sector i

it `ki'w~bqi, t ~h, n

Production in sector t

~i a at llt t hl ) t l1 - ai) lki f hk )
i i

Equtlibrium tn the tradables market

r ~
gh s rch ch } Y th ih } rmch cm } Ygh sh ~ ~mgh gm

Equfitbríum in the nontradables market

Hn `~en cn t~tn tn t ygn gn

Macroeconomfc output

~! ' Yh ~!h ' i1 - ~-h ) 7!n
~ b

Demand for domestfc bonds

M '
bh-~t p~D'b ir-r -e)

h
w

Demand ~or foretgn bonds

.
bm ' Q - m - p~i1 - ~-b ) (r - r - e)

hw

(A. 9)

(A. 10)

(A. 11)

(A. 12)

(A. 13)

(A. 14)

(A. 15)

(A. 16)

Non-human t~ealth
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~` Xh xh~(x f~rd ) (kh f ph t qh) f
y y

Xd~(xt~rd)ds1~(x f~d)f
y y y

Equtlibrtum bonds market

(1 - áh ) xn~(x t Zrd ) (kn t pn f qn) f
y y

(A. 17)

D'hy Kh~(K f D~dy) (kh t Ph ~ 4h) t(1 - yhy) xn~(x t~dy) (kn ' Pn

t4n) fD'd~(x tyd) d'~b bht (1 - yb ) bm
y y h~ h~

(A. 18)

Human mealth

hL (RtA)htyb rt (1-~b ) (rte) -
h~ h~

~(R i p)~(a - á t ){(~ ~ P~) i 1)a t}
y

(a. 19)

Tobfn's q in sector f

4t

Capftal accumulatfon in sector t

kf z b (ti - kf)

Government budget identity

(R t b) 4f f r' P -
y

(1 - Vk~) (R f b)~~k.l hki

pf (R f SJI4~k~ (yf - kf) .

(A. 20)

(A. 21)
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' r
d- R d f r. èry ~Yyi y9 ( Hh ` Ph) ; yh ym ( Hm a ph i e) a

d y h y 9h

(1 - yh ) y9 (Sn ' Pn)~ - yy t
y n d

Taz jeed-back rule

t` i ydy d' T ycmh yhy cm } t ycmh yhy ~

Net joreígn assets

. r
1~ R Í t(1 - yb )(K t yd) (r - r t e) t

h~ y

r ~
yhy ycmh (cm } Ph - em - ph- e) t

M A

yh ymg (sm } ph - gm - Ph- e)y h

Employment in sector t

~t ' yt - qk~ (P~ - Pf - h~t) - h,~f

Labour market equilfbrfum

yh ah (1 - yh ) an
yA ,lh f ~ y ~n ' 0

(A. 22)

(A. 23)

(A. 24)

(A. 25)

(A. 26)

To ensure initial steady state prices to be unity, the initial import
tariffs are assumed to be offset by export subsidies. Also it is assumed,
that the initial net foreign asset position of the regions equal zero.
The derivation of the equations ( A. 10) and (A. 20), explaining gross
capital investment and Tobin's q, is based on an investment expenditure
function, with quadratic cost of adjustment in net investment:

J s I t(I - b K)2~2 w K and a CES production function:
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-i1 - ~kZ) -~1 - ~kl) -~kl
Y : A {B(L HL) Pkl . (1 -B)(K HK) ~kl )~)

The equations applying for the foreign country are mutatis mutandts~ s
identical to (A. 1) -(A. 26). Since by definition f s- f and e~- e,w ~the variables j and e can be omitted. So, the model contains 60
variables, (viz. c, ~, h , Pc, ct, Pt, cn, Pn, Ph, ch, cm, py, Zh, in, kh,
kn' qh' qn' yh' yn' ~' ~n' y' b~, r, bm, d, p~, t for both countries

and e and 4 .1) in 61 equations Invoking Walras' law, one of the
equilibrium equations is redundant. As a result, the equation reflecting
equilibrium on the market for foreign assets is eliminated. There are 7
forward-looking state variables ( viz. qh, qn, h for both countries and e)
and ~ backward-looking state variables ( viz. kh, kn, d for both countries
and f ).

Parameter values for the reference situation~situation of a high degree of
goods markets integration

Our numerical examples are based on the following not implausible
parameter values. The results of the sensitivity analysis are given at the
end of this appendix.

Elastictty of substftutton:

~tn - 1.5 between tradable and nontradable consumption
goods

- 5 ~1000 between 'home produced' end 'foreign produced'
tradable consumption goods

~ 0.55 between capital and labour

-------------------------------------------------------
4) In principle each of the equations in the Appendix represent
two equations, one for each country. However, each of the
equations (A.10), (A.11),(A.20), (A.21) and (A. 25) represent
four equations, one for each sector per country. Finally,
equation (A. 24) is single.
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Behavtoural parameters:

y - 0.08 acceleration ccefficient
; - 0.5 tax rule feedback ccefficient
p - 5 preference ccefficient with respect to the

demand for bonds
T - 0.1 tariff

Non-behavfoural parameters

S
b
xh
xn

K - 3
ah - 0.6
an - 0.7333

R - 0.0444 real interest rate

- 0.022 probability of death
- 0.0556 rate of technical obsolescence
- 3.6 capital-output ratio in the tradables sector
- 2.4 capital-output ratio in the nontradables

sector

macrceconomic capital-output ratio
wage share in the tradables sector
wage share in the nontradables sector

Initial steady-state ratio of:

Y
wmh

Yb
hw

Ymch

non-human wealth to total wealth

holdings of domestic bonds to total bonds

holdings of residents
private sector's imports (exports) to

ym8 - 0.0533
h

tradables-output

government imports to tradables output

yc - 0.4267 private consumption of home produced tradables
h

by residents to tradables output
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Y9h

óg
n

- 0.8

- 0.2133

- 0.0667

s 0. 2

~ 0.1333

private consumption of nontradables to

nontradables output
government expenditure on 'home produced'

tradebles to tradables output
government expenditure on nontradables to

nontradables output
gross capital investment to tradables output

gross capital investment to nontradables

- 0.5

- 0.5

s 0.8

- 0.2

yd - 1 ~,y - 0. 75
y yd

Sensitivity analysis

output

tradables output to total output

consumption of tradables to total private

consumption

consumption of 'home produced' tradables to

total tradables consumption

taxes to total output

government debt to total output

Tables A 1 through A 4 summarize the results of the sensitivity analysis.
They present the intervalls of robustness of the behaviourable parameters.
Within these intervalls, the signs of effects and spill-over effects with
respect to medium- and long-run aggregate output, remain unchanged. The
analysis shows, that the results are fairly robust. In the reference
situation and the cases of unilateral shocks, the system is relatively
sensitive with respect to the elasticity of substitution between domestic
and foreign bonds, however only in the long run.



33

Table A 1 Intervels of robustness with reapect to the
reference situation

parameter
reference
value t-4 t-~

yok~ 0.55 0. i- i o.4 - i

phm 5 2.5 - m 2- 10

ptn 1.5 1- 5 1- 2.5
p 5 3.5 - m 3.5 - 6
y 0.08 0.02 - 0.2 0.01 - 0.2

; 0.5 0.1 - i o.2 - 0.8

In the case the LOP prevails, the long-run results prove to be
relatively sensitive with respect to the elasticity of
substitution between capital and labour and to the elasticity
of substitution between tradables and nontradables.

Table A 3 Intervals of robustness with respect to
the introduction of the IAP

parameter
reference
value t-4 t~

~k~ 0.55 0.l - 1 0.55 - 1

~m 5 l000 1000

Ptn 1-5 1- 5 1- 10
P 5 1- m i - 5.5
y 0.08 0.01 - 0.2 0.01 - 0.2

; 0.5 0.05 - 1 0.3 - 0.55
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A

B

Figure 1(3oods market integration and the
rate of local goods preference
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