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ABSTRACT

Business Cycles, Fiscal Stabilization and Vertical ilgor®irect Investment: Essays in
International Macroeconomics. (May 2009)
Erasmus Kristoffer Kersting, Dipl.-Volkswirt, Chrigh-Albrechts Universitat Kiel

Chair of Advisory Committee: Dr. Dennis W. Jansen

My dissertation studies various questions falling into tieadrcontext of
macroeconomics and international economics. The quedieve macroeconomic
components because they are concerned with the belb&aggregates. Specifically,

the second and third chapters of my dissertation studgatises of fluctuations in
aggregate macroeconomic variables and the way policheanordinated

internationally to reduce these fluctuations, respectivalgddition, chapters Il and IV
address questions that fall into the realm of inteonalieconomics. They are concerned
with the optimal exchange rate regime between two cesnthe consequences of
partial exchange rate pass-through and the effect of aeas®ilin vertical Foreign Direct
Investment (FDI) by domestic firms. The framework of amalysis is given by different

versions of general equilibrium models.

The second chapter of my dissertation decomposes fliortsah aggregate observables
for the UK economy during the 1980s recession. Using a ma@deounting procedure,

| estimate parameters that describe the economy usinglagata from 1970 to 2002.



Then, | simulate different versions of the modelinal the distortions that are essential
in driving the observed fluctuations. | find labor markstalitions to be crucial in
accounting for the episode, suggesting that the policidsedime were well targeted

and effective.

The third chapter of my dissertation studies policy cootinan a two-country
framework allowing for partial pass-through. In particutath countries are assumed to
have monetary and fiscal stabilization instrumentslabk. The optimal setting of these
instruments under differing pass-through regimes is anallitiderived. Fiscal policy is
found to be used in a counter-cyclical fashion. In aglditihe magnitude of fiscal

stabilization is the largest when pass-through is partial

In the fourth chapter, | study the consequences of e¢RIdl on aggregate productivity
and welfare. The framework allows for heterogeneitgpss firms in two dimensions. It

is firms that are at a disadvantage with respect taifaaturing costs that are benefiting
most from moving their production process abroad. Ovenallability to engage in

vertical FDI increases productivity, lowers prices and thaseases welfare.
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CHAPTER |

INTRODUCTION

Macroeconomics is the study of aggregate measures that reflect the state of the whole
economy, such as consumption, investment and output. At the same time,
macroeconomics is concerned with policy and its impact on these aggregates, so
additional subjects of study are given by interest rates, government expenditures and tax
rates. Furthermore, the last few decades, which have seen a rise in so-called
‘globalization’, have shown that a strict separation between open and closed economies
IS not appropriate anymore — so the model economies have been opened and exchange

rates, import prices and cross-border investment have been added.

This dissertation reflects the different facets of international macroeconomics. Due to the
nature of model economies, focusing on certain aspects brings with it the decision to
abstract from others. As a result, this work displays three very different models.
However, there is a unifying theme. Modern macroeconomics emphasizes micro
foundations to the extent that there is a strong consensus today to “start out” with
rational, forward-looking agents that follow some kind of maximizing behavior.
Classically, this includes utility maximizing consumers and profit maximizing firms. All

three of the chapters follow this consensus as well as a general equilibrium approach.

This dissertation follows the style of the Journal of International Economics.



Beyond the fundamental commonalities, each chapteaesta different model to

address the question at hand.

Chapter Il uses a recently developed decomposition methgydoddled ‘Business Cycle
Accounting’ to study the fluctuations in aggregates intKeeconomy in the 1980s.
This episode is of special interest due to the recessidithe strong labor market
oriented policies by the Conservative government undegadat Thatcher. The
accounting procedure results suggest that the distortidhe labor market and their
subsequent removal are critical in accounting for the dawrgnd subsequent recovery

of output, hours worked and investment in the UK.

Chapter Ill moves towards an open economy, two-countehgince it addresses
guestions regarding international policy coordinatiorpdrticular, the optimal monetary
and fiscal policy rules are derived. Importantly, there no limiting assumptions
regarding the amount of exchange rate pass-through, whschilaks the degree to
which import prices fluctuate with the nominal exchange.rrevious work often made
limiting assumptions regarding this pass-through, and mk sloows that the case of
partial pass-through is of interest, because it resutiptimal fiscal stabilization policy
in addition to monetary policy. The chapter also firigg the mere addition of a fiscal
stabilization instrument does not result in a fixed exgfe rate regime to be optimal.

This result is interesting in the light of recent wénat has studied the extent to which



fiscal stabilization could replace monetary stabil@agnd thus prevent monetary

unions from causing losses in welfare.

Finally, the fourth chapter looks at questions relatetiéptevalence of vertical foreign
direct investment. In particular, a model is used in tifilans are heterogeneous across
two dimensions, which | call manufacturing and managentteistthe manufacturing
stage of production which can be relocated in the foreagmtry which is expected to
result in cost decreases. For general assumption disonature of these cost reductions
| proceed to show the characteristics of the firms dioaand do not decide to move their
production abroad. Furthermore, my work presents unambigudizsevgains from
allowing such vertical investment. While firms with lowoguctivity are driven out of
business, other firms can only survive through the optionafing production abroad.

It is worth emphasizing this often neglected consequeho#-shoring.

Summarizing, my dissertation presents the two most popddeling approaches in
modern macroeconomics, the ‘Real Business Cycle’ moddlapter Il and the ‘New-
Keynesian’ model in chapter Ill. The questions addressecbarned with the role of
government policies, their effects and their optinaht. Furthermore, consequences of
globalization are studied: the need for policy coordimaisodiscussed in chapter 11l and
finally chapter IV makes the case for vertical FDkt&ad of focusing on the perceived
job losses at home, the focus should possibly be ogetine in welfare through added

varieties, lower prices and higher output.



CHAPTER I
THE 1980S RECESSION IN THE UK: A BUSINESS CYCLE ACCOUING

PERSPECTIVE

1 Introduction

The 1980s were a turbulent time for the UK economy. Outpngiped to 10% below
trend in the first half of the decade and only recoveretid®@. Data for employment
and investment showed a similar pattern. This constitugethtdst severe recession

since the end of the Second World War for the UK (sger€é 1).

This paper uses the new Business Cycle Accounting metlgydpfoposed by Chari,
Kehoe and McGrattan (CKM) to examine the cyclicasede from 1979 to 1989The
procedure decomposes the movement of macroeconomic aggragdteus allows
conclusions with regard to which distortions may accdéamthe fluctuations. In
particular, four so-called ‘wedges’ that capture the erilte of different distortions in

the economy are introduced within a prototype Real Busingde Godel.

Using this method allows me to proceed in three stepst, Fidentify the wedges that

drove both the recession and the subsequent recovermdsécan interpret my

DReprinted with permission from “The 1980s Recession itJieA Business Cycle Accounting
Perspective” by Erasmus K. Kersting, 20B8view of Economic Dynamics,11 (1), 179-191, Copyright
[2008] by Elsevier.

! Chari, Kehoe and McGrattan (2007)



findings making use of what CKM call the ‘equivalencauliss These results show
how macroeconomic models with detailed market failuegshe mapped back into a
general prototype model which just features the afore-meadifour distinct wedges.
For example, a model with detailed frictions in theolamarket such as unions and
monopolistic competition can be mapped into a prototype mwitlelan appropriately
defined ‘labor wedge’. In a third step, | look for changepalicy during this period that

might help explain the movement in the key wedges ifileshiearlier.

25

0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1960 1962 1964 1966 1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990

Figure 1. Real GDP per worker in the UK with trend line

My application of Business Cycle Accounting shows theiavedge and the efficiency

wedge to account for most of the observed fluctuationsiiput, employment and



investment. The recovery, especially, was mainly drimeimprovements in the labor

wedge. The investment wedge played a minor role.

The equivalence results thus point me in the direcifdabor market distortions as the
main factor in accounting for both downturn and recoedithe UK economy. | will
show that there have in fact been numerous refdnaigdrgeted the labor market

specifically and have measurably reduced labor market distert

Margaret Thatcher’'s Conservative government was fiested in 1979 and then re-
elected in 1983 and 1987. The UK was perceived to be performing belpotential at
the time, growth of output and productivity was below tifatther OECD countries.

For these reasons, the new government introduced a avide of reforms, the main
goals of which were to curb the power of unions and teas® work incentives by
reforming social security and unemployment benefits. rébalting stand-offs with the
labor unions culminating in the miners’ strike from 1984 to 1988ewvell publicized

and led to some degree of notoriety of the Thatcher egiime accompanying increases
in wage inequality and the persistent unemployment levedme to question the

benefits of the reforms and to argue that they migh¢ heen taken too far.

My findings, however, suggest that the labor market nespincluding the legislation to

reduce the role of unions in the wage negotiation proeess, well placed: Distortions

2 Examples include but are not limited to Blanchflower Brekman (1993), M. Gregory (1998), R.G.
Gregory (1999), Bean and Crafts (1996).



in the labor market have played a large role in causiagecession, and simulations
suggest that their removal was necessary for a recadence future researchers
striving to build more detailed models of the UK econoomnthis period should focus

on modeling the labor market distortions and the polickesduced for their removal.

The BCA methodology has been (to my knowledge) appdidtree countries other than
the UK: Chari, Kehoe and McGrattan examined two resassin the US history, the
Great Depression and the recession in the early 198@y.find the efficiency and the
labor wedge to be the driving forces. However, in thehéSabor distortions did not
fluctuate as dramatically as in the UK. Furthermore,atithors found the investment
wedge to play a small role at best. Suparna Chakraborty (820%) that the

investment wedge does play a role in explaining the ‘losadie of the 90s in Japan.
Using slightly different methodology, Kobayashi anddag2005) also investigate the
case of Japan. Finally, Alan Ahearne, Finn Kydland anckM&nne (2006) applied the
method to Ireland, finding the investment wedge’s effecinagabe negligible and most

of the fluctuation to be captured by the efficiency atdtavedges.

In the next section | will introduce the prototype mo&elction three presents the
measurement and accounting procedure. Section four dedtrbascounting and
simulation results. Section five delivers some backgiaumthe cyclical episode under

investigation and provides details on the new policieseofitiatcher government.



Section six combines the evidence on the effects afeiepolicies with my results and

section seven concludes.

2 The Prototype Model

This section follows the standard Business Cycle libeeah general and Chari, Kehoe
and McGrattan (2007) in particular. The prototype model scaatassical dynamic
growth model with four stochastic variables, hencefoalted ‘wedges’: the efficiency
wedge, which takes the form of Total Factor Productiviig, labor wedge, which looks
like a time-varying tax on labor income, the investmeatige, which resembles a time-
varying tax on investment, and finally the government wedt&h just represents

government spending.

Consumers maximize expected utility, which depends ongmtacconsumption and per

capita labor:

T%X.EogﬁtU (c.,1,)N,

subject to the budget constraint

c, +@+7r )x =@-r,)wl, +rk +T,

and the law of motion for capital

L+ Ak, = A=)k +x,



Here k, denotes per-capita capital stook,is investmentw, the wage ratey, the rental
rate on capitaly,, andr,, the tax rates on labor and investmefitthe discount factor,
o the depreciation rate of capitdl, the period population, which has a constant

growth rate equal ta+ A, andT, lump-sum taxes.

On the firms’ side, the profit-maximization problem igeq by
T?‘X'A\F(kt @+ y)tlt) -k —wl,
Here (L+ y) is the rate of labor-augmenting technological pesg which is assumed to

be constant over time, is the ‘efficiency wedge’.

The equilibrium is therefore defined by the followiequations:

C+X *+0, =Y, (1)

Y. =AFK, A+ '1) (2)
Ult — t

0. (-7)AQA+)) Ry (3)

U ct (1+ Txt) = IBEtU ct+1[A+let+l + (1_ 5)(1'*' Txt+l)] (4)

Note that notation likeJ , denotes the derivative of the utility function vitespect to

its arguments as of date
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It is important to point out that the wedges represemerthan just taxes: Any kind of
distortion that leads to a discrepancy between the nmargroduct of labor and the
consumer’s marginal rate of substitution between leigacelabor enters into the labor

wedgel-r, . Similarly, all the other wedges capture a host ofiplesdistortions.

Chari, Kehoe and McGrattan make this point by working thrahglequivalence
results. In different papers they present severdlioakhips: input-financing frictions
map into efficiency wedges, fluctuations in net expioran open economy model map
into the government wedge and sticky wages and monetacksmap into labor
wedges. The latter case is of special interest, sineavay unions are modeled in the
literature is within a sticky wage framework. One exangdue to Cole and Ohanian
(2004), introduces unions as monopolistically competitivetutgins that represent
consumers with specific labor skills and set nomingjegain advance. In particular, the
bargaining power of the unions leads to a markup over compeatiiges. This markup
acts like a wedge between the wage rate and the margtiealf substitution between

labor and consumption. CKM (2004) show that this modejusvalent to the prototype

model | described above with an appropriately defined laieolgel-r7,, .

3 Measuring the Wedges

As a first step, the wedges are measured from the dataplby annual data from 1970

to 2001 for the UK. A close examination of the first orci@nditions shows that given
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data for output, the capital stock and labor input and hapegified a functional form
for the production function, it is straightforward toasare the efficiency wedga,

from (2). The capital stock is computed with the datangastment and the depreciation
rate using the perpetual inventory method. Knowing investaleatlets us calculate
consumption, and after choosing a specification fouthiey function in (3) | can

compute the labor wedg@—r,, . Finally, the government wedge is taken directly from

the data and is set to equal government consumption exjesdit

However, calculating the investment wedggis not trivial. Since the Euler equation
(4) involves expectations, the decision rules will iriplly depend on the stochastic

process driving the wedges. Therefore a VAR(1) procegeafed for

s =(l0gA.7,.7,,logg,):

St+l = I:)0 + Pst +Q£t+l (5)
The shock is i.i.d. and has a standard normal distribu@ias a lower-triangular matrix.
| use these four equations combined with the three equibequations (2)-(4) to

estimate the parametelRs, P andQ with a maximum likelihood procedure described in

Anderson et al. (1996).

In order to estimate the parameters of the VAR prodesstional forms have to be

specified and the model has to be calibrated. | followiCKahoe and McGrattan and
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assume a Cobb-Douglas production function and the utilitgtion to be of the form

U(c,l)=logc+ylog@-1). Furthermore, the capital shame= 35 and the time
allocation parametey = 1.5The depreciation rate, the discount factor aedgtiowth

rates of technological progress and populatiorchosen such that on an annualized
basis the rate of depreciation is 5%, the raténted preference is 3%, the population
growth rate is 1.5% and the growth of technolog8®& These rates are taken directly

from the series constructed from UK data.

Throughout my calculations | assume the econoniat@ been at steady state in 1979,
right before the start of the recession. In ordesdlve for the decision rules, the model

is log-linearized around the steady state. By egipipthe method of undetermined

coefficients, an expression is found that gitcox;slzt+l as a function of the state variables

log |2t JlogA,7,,7, andlogg, (the ~ denoting deviation from steady state).

Furthermore, expressions that link the observabt@ables (,, V,, X, ) to the state

variables plusk,,, can also be found.

Given these equations, the model is written ineS&gace Form:

X,,, = BX,+C¢,, (6)

Yt:DXt+a{ (7)

3see data appendix for details
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with X, =[Ioglzt,logA,rlt,rxt,loggtl]' andY, =[log y,,logx,,logl,,log g, ]

The matrixB contains the coefficients Iinkinét+l to X, and the matri® from the

VAR(1) process in (5)D on the other hand holds all the coefficients that liek t

observables i, to the states irX, .

In order to arrive at the likelihood function thatasbe maximized, the Kalman filter is
used. The filter generates a series of one-step-ahedidtjnes which are then
compared to the actual data. The difference entelgk#lidood function: small

deviations lead to high values of the likelihood function.

Once the estimates are found, the stochastic praoesgénts use to form their
expectations about the future is known. All of the wedgesnow be measured. By
construction, all of the wedges taken together make ugs ik fluctuations in the
observable series. However, | can now simulate thaefrusing different scenarios in
which | allow onlysome of the wedges to vary, setting the others to theatdststate
value. This is what Chari, Kehoe and McGrattan caltaheposition’. They emphasize
that this exercise is crucial: while other authors hagasured the wedges and graphed

them, only this simulation using the previously estimatedsuacrules allows a
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judgment regarding which distortions are mainly respoeaddnl the dramatic

fluctuations in output, investment and labor

The next section presents the results of the acewuatd simulation exercises. Since
the results encourage a closer look at the changhae labor market, | then go on to
examine the recession of 1980 in the UK in more detdilpgavide an overview of the

main reforms introduced by the Conservative government.

4 Accounting and Simulation Results

Figure 2 shows aggregate data for the UK. Note that | #mg&979 to be the base
year, assuming a linear trend of annual growth of 2% whitakien from data leading
up to 1979. In this and the following figures, all of theeseare normalized to equal 1 in
1979. Output dropped 10% below trend within two years. Investamehemployment
also started to decline after 1979. Investment is at 29%wvlsdmd at 1981, while labor
supply drops more gradually to 10% below trend by 1983. The ngcof/eutput

doesn't start until 1984 and it takes until 1989 for output tbawm at its trend level.

Investment recovery is somewhat more rapid.

* Note that | use the “CKM methodology” in these siatigins. In recent work, Chari, Kehoe and
McGrattan (2007) show that this methodology is consistéhttheir theoretical equivalence results,
whereas an earlier used methodology is not. See ®&rge and McGrattan (2007) for more details.
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The drop in output to 10% below trend is of identical magiatas the one in the
corresponding US data — however, in the US output aels to just 1% below trend by
1985. A comparison with data from Ireland and continentabfge shows that the
decline in output during the early 1980s relative to trendssasre in Ireland, as well,
while it was of a lesser magnitude in France, Germadyitaly (see Figure 3 and the

discussion in section Six).

1.3

Investment

0.8 Government
\ N - s Expenditures
N s
N
0.7
0.6 ‘ T T T T T ‘ ‘ ‘
1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

Figure 2. UK output, labor supply, investment and governrmant expenditures

Figure 4 shows the development of the wedges over thedpEdi79 - 1989. Especially

notable are two things: the labor wed@e 7, is dropping most sharply, but it also
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recovers completely by 1989. On the other hand, the invastmegige moves into the

‘wrong’ direction. This finding corresponds to a resultaited by Chari, Kehoe and

+7

McGrattan, who find the investment wedE;fl—j for the US economy during the
recession in the 1980s also to slightly increase. Shcevestment wedge doesn't
follow the recession and recovery pattern, | conctindéthe distortions represented by
the investment wedge are not the crucial ones behind tHisadygpisode, just as in the
case of the US economy during the Great Depression anéd¢assion from 1980 to

1982. Note that this is not to say that the investment weidgeot matter at all. It

clearly played an alleviating role, preventing an evemngfer recession.

13
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Figure 3. Real GDP per worker in the UK, continental Ewope and Ireland (1979 = 1)
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Figure 4. Output and measured wedges

The labor wedge, on the other hand, does decline and recaxghly in step with

output. Because of this significance, it is interestongxamine just what distortions this

labor wedge captures. One way to address this questorcasripare the measured

values ofr, with data on effective marginal tax rates in the UKis data has been

made available by Martinez-Mongay (2000), who adopted metbgyaleveloped by

Mendoza, Razin and Tesar (1994). Martinez-Mongay cresedseries of effective tax
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rates in several countries for the European CommisBimnmy calculations | use data

on the tax rate on labor and on consumption for tie U

Figure 5 shows the estimated wedgdrom the model and the effective tax rate

calculated from the data set by Martinez-Mon§aje two series have a correlation
coefficient of 0.64 and are generally moving together. Hewehe labor wedge
estimated by the model is more volatile. So while #xerates explain much of the
movement of the labor wedge, there seem to be adalitimobserved components.
Ahearne, Kydland and Wynne (2006) find a much stronger cooelagtween their
estimate of the labor wedge and effective marginatdtes for Ireland than | did for the
UK. This suggests that non-tax related labor market dstsr{possibly due to unions
or the unemployment benefit system) have been moreipeoiin the UK than in

Ireland.

® His series CETR and LETR. This comparison follovemglthe lines of Ahearne, Kydland and Wynne
(2006).

® Note that the series depictedris (as opposed tdh— 7, ), so upward motion here corresponds to
increasing distortions.
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Figure 5. Estimated labor wedge and intratemporal tax wedge

The efficiency wedge drops sharply in the first two years and then stays roughly level.
After 1986 it declines further, leading to the suspicion that the recovery of output might

have been mainly driven by a different wedge.

As a next step, | simulate various models in order to isolate the effects of each wedge on
the output series. Figure 6 shows the predictions of the models in which only one wedge
is free to vary. The model with just the labor wedge by ftsefflicates the recession

pattern, even though the decline in output doesn’t start until 1980 and the drop is too

" What is referred to as the ‘labor wedge alone economy’ in Chari, Kehoe and McGrattan (2007)
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severe. The investment wedge drives output up, whichtisunprising given the

previous section’s observations.
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Figure 6. Output according to data and models with just ne wedge

Figure 7 displays models with more than one wedge. Takigito identify the
distortions that generate output predictions that laeedo the observed data. As
already discussed above, two wedges alone cannot adooatitof the observed
movement by definition. However, leaving out the investnae the government

wedges results in an output series that is reasonkisky to the observed data. Future



21

research that models the UK economy of the 1980s shuoerdfore focus on the labor

and efficiency wedge.
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Figure 7. Output according to data and model with severalvedges

In order to underline the importance of the labor wedgésd simulate a model where
all wedges were free to vary except for the labor wetlge.result is striking: The
pattern of the recession is not recognizable, showaigttle labor wedge was indeed the

driving force during that economic period.
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Figures 8 and 9 depict the development of labor supply.aDyvére picture is similar to
the one for output (the government wedge has been drfaitenore clarity). However,
employment stays around 10% below trend until 1986 and tiseeatfy wedge plays
less of a role in determining fluctuations in labor supphe ‘action’ seems to stem
from the labor and investment wedges, the former bemgulprit for the recession but
also responsible for the recovery. The investment wedlgkeviating the drop, so that
actual labor supply does not fall as sharply as a moitlelonly labor distortions would
have predicted. Again it is not easy to see which wedge®e safely ignored when
trying to replicate the development of the observabf@ter of the aggregates (Figure

9) — certain is that the labor wedge plays the largest par

The results suggest that models of the UK economy duriagpisode should focus on
changes to the labor wedge. The next section willvghat there were numerous new
policies which are known to have impacted that wedge anthasdikely to have

contributed to the recovery of the UK economy.
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Figure 9. Labor from data and model with labor and efficierty wedge

5 The Reforms by the Thatcher Government

To understand the agenda of the Conservative governmisneipful to briefly recall
the situation the UK found itself in at the beginnindvargaret Thatcher’s tenure in
1979. Relative post-war economic performance in the UK up to i88®een feeble:
annual productivity and GDP per capita growth rates had ¢entdisbeen lower in the
UK than the median of a sample of 12 OECD counfrigable 1 shows a comparison

with Germany, France and Italy, which are often usedirast benchmarks.

8 See Bean and Crafts Table 6.1, p.133.
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Furthermore it shows the numbers for Ireland, whichidegs hit similarly hard by the

recession in the early 1980s but has not introduced rddima market reforms and

therefore presents an interesting case for comparison.

Table 1. Growth of real output per working population (% per year)

UK Ireland France Italy Germany
1950-59 2.2 2.4 4.1 5.5 n/a
1960-69 2.5 4.6 4.8 5.8 n/a
1970-79 1.9 3.6 2.6 3 2.2
1980-89 1.9 1.4 2.1 1.6 1.1
1990-99 1.7 5.2 1.1 1 1.9
2000-03 2.2 4.3 1.6 1.3 1.0

Figure 3 shows GDP per working population for the UK, cmmtial Europe and Ireland.
The UK has been growing at a lower rate during the 1970sw@pdt dropped more
sharply during the 1980s recession than in the other caaintdewever, the second half
of the 1980s was marked by a high level of growth, whichakasnt in the other

countries.

In 1979, it was generally distortions in the labor matkat were blamed for the poor
performance of the UK economy. Patrick Minford wrotd 983 that there are “... major
distortions in the UK labor market which prevent iwages and productivity from
adjusting naturally to shifts in technology, demand, addstrial structure, and
relocating those freed from one sector into other s&ct{p.2) He identifies these two
distortions to be the operation of the unemploymenéfitesystem and the power of the

unions to raise wages relative to non-union wages. Newslaigh by the Conservative
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government was aimed primarily at the removal of thkstertions: Blanchflower and
Freeman (1993) identify the main goals to have been to diemethe power of unions,
2) increase incentives to work by reforming unemploymadtather benefits, 3) reduce

the influence of government on market outcomes and 4) exgefhiemployment.

Table 2 shows the most important reforms, followingnBle#lower and Freeman'’s
categorization. Union legislation such as the EmplaynActs of 1980, 1982 and 1988
and the Trade Union Act of 1984 were implemented to chdeglahdscape of
industrial relations in the UK. The four acts targetéa@agppects of union organization:
they regulated the way unions had to vote for industrig@biefore strikes, increased
the compensation of individuals that were dismissed Isecaliclosed shops and
prohibited contractual arrangements ensuring that conggacisly to employers with

recognized trade unions, to name only a few examples.
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Table 2. Main reforms by the Thatcher government

1) Reduce Union Power

a) Employment Act of 1980 abolishes statutory recognitiosgulures; extends grounds to refuse to join a
union; limits picketing.

b) Employment Act of 1982 prohibits actions that forceti@mis with union employers; weakens closed
shop (“closed shop” means obligatory union membershigma firm); removes some union immunities.
c) Trade Union Act of 1984 weakens union immunities; requuresstrike ballots; strengthens employer
power to get injunctions.

d) Employment Act of 1988 removes further union immuniteesends individual rights to work against a
union

2) Change Welfare State to Increase Work Incentives

a) Diverse acts that reduce replacement ratio for ureymant benefits; eliminate benefits for young
people

b) Restart Program introduced in 1986 required all unempkaoykd interviewed about job search every
six months.

¢) Many administrative changes to make it more diffiblbbtain benefits.

d) Diverse acts that maintain real value of other norkwenefits but lower the value relative to wages
3) Reduce Governmental Role in Market

a) Privatize pensions

b) Abolish wages councils

c) Lower tax rates

d) Reduce government employment

e) Privatization

4) Enhance self-employment and skills

a) Enterprise Allowance Scheme

b) New training initiatives; Youth Training Scheme; Coomity Programme; Employment Training
Programme

The consequences of this legislation have been the solbjeany studies and there is
some consensus regarding their direct effects. Tisdextto a steady decline in union
density throughout the 1980s (Freeman and Pelletier (1990xHllawer and Freeman
(1993), Gregory (1998)) and a change in the wage negotiatioeggdMillward et. al
1992). Work by Freeman, Pelletier and Blanchflower reporsnuskensity in the UK to
have increased from 45% to just below 55% between 1970 and 1€99earto have
continually dropped reaching 40% by 1990. At the same timepHanee of similar
reforms in Ireland resulted in steady union densityrofiad 50% between 1980 and

1985 (see Freeman and Pelletier (1990), Fig. 1, p. 143 and Bamehtnd Freeman
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(1993), Fig. 1a, p. 31). Gregory (1998) reports slightly differemmbers, which is due

to the various ways union density is measured. Table 3ssaoaual numbers for union

membership and density from 1979 to 1996.

Table 3. Union membership and density rates

Year Union membership Union density of
(millions) employment (in %)
1979 11.7 50.0
1980 114 48.7
1981 10.7 48.0
1982 10.2 47.0
1983 9.9 46.1
1984 9.7 45.0
1985 9.5 43.8
1986 9.3 42.6
1987 9.3 42.2
1988 9.2 40.5
1989 9.0 39.0
1990 8.9 38.1
1991 8.6 37.5
1992 8.0 35.8
1993 7.8 35.1
1994 7.6 33.6
1995 7.3 32.1
1996 7.2 31.3
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With union density dropping throughout the duration of thet@iex administration, the
effects on collective bargaining are of immediate ggerMillward et al. report the
results of three surveys on the wage determination gsamnducted in 1980, 1984 and
1990. They find that trade unions’ role in jointly determgnrates of pay has
substantially declined over the decade. More interestingly decline was not linear but
rather “concentrated in the period since 1984” (p. 102). Grgd988) reports a decline
in the share of workers in the UK that were covered bgllective wage agreement

from 70% in 1980 to 47% in 1990.

Finally, the reason for the improvements in the invesitmvedge over the observed
period are likely to be connected to the various tax cuderuhe Thatcher government.
Before 1979, the high rates of income tax ranged from 4088%@, and there was an
investment income surcharge of 15% for those with very imggstment income. In
consecutive steps, the Conservative government reductaktteges; in 1979 the basic
rate of income tax was reduced from 33 to 30% and the topré6®. The starting rate
and the investment income surcharge were abolished in hai80084, respectively. In
1988, the whole tax system has been simplified to &-ee system with rates 0, 25%

and 40%. 95% of all taxpayers were covered by the middle fange

Having established UK’s economic situation relative to otbemntries, the goals of the

reform program of the Thatcher administration andnieasurable impact the new

° See Adam and Shaw (2003) for more details.
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legislation had on the labor market, | can now comtheesvidence with my accounting

results.

6 The 1980s Recession in the UK

The episode under investigation was characterized bya ohayvnturn and the
recovery period. It is helpful to separate the two wt@mparing the accounting results
for several countries, since many countries experieneedawnturn in the early 1980s
whereas the strong economic performance by the UK durengetovery was unique.
Comparing my results to those from Ireland and the UiSdIthat the global downturn
of 1980 was caused by distortions represented by the effycasntlabor wedges across
all three countrie&® However, the declines in the labor wedges of the UKlIegland

are of a far larger magnitude than the correspondingfonéise US. This is potentially
due to the differences in the labor market structuri, wnions playing a large role in
the UK and Ireland, as Freeman and Pelletier (1990) sbtwer distortions mentioned
by Minford like the unemployment benefit system could dave played a part. The
drop in the efficiency wedge could be a consequence aettend oil price shock
1979/1980, which would explain the fact that it occurred ithadle of the

aforementioned countries.

19 Compare Chari, Kehoe and McGrattan (2007), Fig. 8 and AbeKydland and Wynne (2006) Fig. 3
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The UK was the only country to introduce far-reaching dabarket reforms. As
discussed above, the reforms led to a gradual weakeningasfs with a steady decline
in union density as the measurable result. Collectivgaiaing was slowly replaced by
plant- or employee-level negotiations with much @&f thhanges occurring after 1984.
This corresponds well to the labor wedge series | estthavhich started its recovery
around 1984 and caused the UK economy to return to trend beydhef the decade,
outperforming other European economies in the proces®lémd, no such reforms
were introduced and the labor wedge levels off around 1985haftérg increased in the
early 1980s. The absence of drastic labor market reforinsland resulted in a constant
labor wedge, as well as a constant union density. Hawevthe UK the reforms caused

a decline in both union density and the measured labor wedge.

My findings suggest that the reforms introduced by the Ceatee government
succeeded in helping the UK economy recover from thessexe of 1980/1981.
Furthermore, the rapid improvements in the labor wedgsechthe UK to outperform

the three large countries of continental Europe andricel

7 Conclusions

Applying Business Cycle Accounting methodology to UK datatiercyclical episode

between the years 1979 and 1989 allows me to single out tbaidiss that account for
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most of the fluctuation. | find the labor wedge to driMarge part of observed
fluctuations in output, employment and investment in tKeduring the 1980s. In
addition, several simulations show that the recoiretiie labor wedge was necessary
for the recovery in output and labor supply that starek®84. Guided by this result, |
examine evidence on the labor market reforms undertakdrel@onservative

government during this period.

The Thatcher policies were aimed at removing frictionthe labor market through
measures such as reducing the power of the unions, raisimgémeives to find work
and move out of unemployment and reducing the governmetgahrmarkets. Previous
studies have found the policies to be effective as meabyradeduction in union
density, an increase in the amount of self-employed weiked decline in the
importance of collective bargaining in the wage deternangirocess. Thus the policies
had a direct effect on the labor market. My work shivas distortions in the labor
market truly were responsible for the severity of #eession in the 1980s and that their
removal was an important factor in the recoveryhef/K economy by 1989. This
suggests that the policies were well targeted and overaéssful in speeding up the

recovery.

Further research on this particular episode of the tiemy should focus on ways to
model explicitly the frictions in the labor market cad$y a high degree of unionization

in order to attempt to identify more clearly the betsedf the new policies.
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CHAPTER 1l
POLICY COORDINATION, FISCAL STABILIZATION AND ENDOGENOUS

UNIONS

1 Introduction

One prominent role of monetary policy is macroeconatabilization. Focusing on this
aspect, it is somewhat of a mystery why countries wewd choose to give up
sovereign control over their monetary policy by fangha currency union. In his famous
pioneering work, Mundell (1961) outlines the costs and beneffitorming a common
currency area. The benefit of having numerous areasvadttheir own currency arises
from an increased potential for stabilization: In tasecof economic shocks that are
specific to certain regions, appreciation or deprecigtaéns the place of inflation or
unemployment, respectively. As a consequence, the optum@ncy area is not the

world, but rather regions displaying factor mobility.

Recent contributions to international macroeconomeéa& Iprovided more details on the
exact nature of the stabilization trade-off facing a etary policy maker in an open
economy. Clarida, Gali and Gertler (2001) show that agtpulicy in an open economy
may still be purely inward-looking, i.e. focus solely omdstic inflation. The exchange
rate is optimally allowed to float. Devereux and Eng@él03), on the other hand, show

that a fixed exchange rate is another possible equiliboutcome when assumptions
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about the pricing behavior by firms are changed, in particular regarding the extent of
exchange rate pass-through on prices charged in export markets. In general, it is difficult
to reconcile the New-Keynesian model, which is usually the model of choice in the
analysis of monetary policy in international macroeconomics, with the decision by

sovereign countries to form a monetary union.

The present chapter takes up this issue and examines whether adding a fiscal
stabilization instrument to the policy maker's arsenal will change the conclusion that
independent monetary policy - and thus a flexible exchange rate - is essential for
stabilization. Since it has been shown that the degree of pass-through plays a crucial role
in determining the optimal exchange rate policy, | follow Sutherland (2005) and Corsetti
and Pesenti (2005) in allowing for a general elasticity of pass-through that includes the
two most widely studied scenarios of Producer Currency Pricing (PCP) and Local
Currency Pricing (LCP) as special cases.| find that introducing a fiscal stabilization
instrument does not eliminate the need for country-specific monetary policy as long as
there are country-specific shocks. The fiscal instrument is found to play an active role
for values of pass-through different from the cases of PCP and LCP, but it is not used to
reduce fluctuations in the exchange rate, let alone stabilize it completely. On the
contrary, exchange rate fluctuations rise slightly with the introduction of the additional
instrument. The welfare gains from using the fiscal instrument are realized by further

reducing fluctuations in consumption.

Y There is empirical evidence for the relevance of non-perfect pass-through (see Engel and Rogers (1996)
and Goldberg and Knetter (1997)
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There are numerous papers that have studied the quelstiptinoal monetary policy in

a monetary union. The emergence of the European Mgrdteon (EMU) has
increased the demand for careful analysis of the conseggieha centralization of
monetary policy in recent years. In a working papers€itir(2006) takes up the
classical topic of optimal currency areas and reviewgjtlestion using a modern open-
macro model with nominal rigidities. He does not incléideal policy in his analysis,
focusing instead on the monetary side of the questiqmarticular, he presents a
number of special cases in which joining a monetary unioa doeresult in a loss of

welfare for two countries.

With regard to recent papers on monetary unions, Corsettilspresents an exception
to the rule in the sense that he examines the optyntdlforming the union itself. Other
recent contributions on monetary union-related questaok as Benigno (2004) and
Ferrera (2007) take the existence of the monetary unigivass and ask questions that
arise once the union is in place. While this may bera€tical interest given the
existence of the EMU, this paper, like Corsetti's, atstudying the question which is
logically prior to questions concerned with the optipalicy in a monetary union: Is it
ever optimal to coordinate policies with other counttiethe extent of forming a union?
In addition, would countries benefit just as much fromtidizing fiscal policy - or
maybe more? Is there a connection between the $veomionetary union necessary for

there to be gains from a fiscal union?
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In addressing these questions, this paper touches on seraandtsif the literature.
First, it contributes to the diverse literature exangnpolicy and coordination problems
in a setting with coexisting centralized and regionalgyathakers: In recent work,
Cooper and Kempf (2004) examine the extent to which fisdedypoan overturn the
result that a monetary union is never optimal unlesseagional shocks are highly
correlated. Using an overlapping generations framewbely, inodel the two ingredients
of the Mundellian trade-off using unemployment insurancéhie 'stabilization' part and
agent-specific taste shocks to introduce gains from redtleengumber of currencies.
Their results differ from mine since | do not find a m@ng union with fiscal policy
remaining under the individual countries' control to be sap&y a Nash equilibrium

with two independent countries.

While my questions are similar to those asked by Cooper ampK the method of this
paper follows the New Open Economy Macroeconomics (MPDIEerature.
Stabilization within this framework refers to closing ghpswveen the allocation that is
obtained under fixed prices and the flex-price equilibritims rapidly growing
literature on open-economy macroeconomics is usuahited to the pioneering work
by Obstfeld and Rogoff (1995, 1996). However, the treatmefigaafl policy in these
models is considerably less developed and standardizedchtitasf monetary policy. In
general, fiscal policy is often introduced in the forhegogenous government
expenditure which uses up goods, but fulfills no other ral¢his context, government

shocks are considered exogenous and introduced alongsideetitiology or other
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shocks. Examples of this approach include the benchmark modéktfeld and Rogoff
(1996, Ch. 10). Alternatively, Corsetti and Pesenti (2001ddiuice fiscal policy via

government expenditures which enter the consumer'y ttihiction.

More recently, Lombardo and Sutherland (2004) study monatatyiscal policies in a
two-country model. They model fiscal policy in termgyozernment expenditure, which
enters consumers' utility. Among one consequence offrtbéeling choice is that fiscal
and monetary policy are set independently of each otlech is not the case in my
design. Lastly, they focus exclusively on the casgroflucer currency pricing. Coutinho
(2008) addresses questions that are also similar to tlasge He expands the
framework used by Obstfeld and Rogoff (2002) by introducing sakes ton firms.
However, he considers only the case of perfect passigh as well, which, as | show
below, is a somewhat special case. My results varng fits due to a difference in

modeling choices and, more importantly, the type of taxsitlered.

In this model, | consider fiscal policy as a potentiabgization instrument. There are
well-documented practical problems that arise if govemragpenditure is meant to
fulfill stabilizing roles, including concern about botletimside and the outside lag. The
inside lag refers to the time between recognizing the meadttand eventually passing
the appropriate legislation. The outside lag referbedime that it takes for this
legislation to have a measurable effect on the econbhgse observations led Alan

Blinder (2004) to conclude "If fiscal policy is to be useddtabilization purposes, taxes
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(and transfers) are probably the instrument of choldtérefore choose to insert
nominal income taxes in the model, which turns out twvigde a very direct way in

which the government can influence prices, labor supplyatjlit.

There are some additional basic modeling decisions witkiNOEM framework which
are known to have important consequences. First, asamedtabove, the amount of
pass-through from a change in the exchange rate to thetipmmes faced by customers
is a crucial element. Choosing not to focus only on LA&PRCP, | introduce the pass-
through elasticity as a parametéin this way, | examine the robustness of my results

with respect to specific assumptions regarding the paesgh.

Second, the choice to keep the model tractable necesstaine further assumptions.
The resulting model therefore shares features witretheaed by Corsetti and Pesenti
(2001, 2005), Obstfeld and Rogoff (2000) and Devereux and Engel (20@8jleinto
focus on the real consequences of policy interactiorgke the assumptions required to
render the asset market irrelevant, in the sensageats opt not to hold bonds in
equilibrium. In addition, | assume unity elasticitysofbstitution. Benigno and Benigno
(2003) have shown that this assumption in particular efites some scope for
interdependence between the two countries' policy chdicalso results in the flex
price allocation being the best possible outcome, wikiclt generally the case under

less specific assumptions. However, making this assumasgariis in tractability of the

12 |deally, one would want to model firms to endogenousbosk the elasticity of pass-through on their
prices, as Corsetti and Pesenti (2002) do. This is lbety@nscope of this paper, however.
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model. In addition, my framework nonetheless generatexal interaction effects

between the countries' policy choices.

The way fiscal policy is introduced in this model leavespolicy maker with two fiscal
decisions. One concerns the average, or long-terel, déthe labor tax, which has
welfare implications in itself. The second decisionarns the determination of short-
term deviations from the long-term rate, which are tis@as to be able to respond to
contemporary shocks. The long-term level of the téx a#so influences the flex-price
solution of the model, so it drops out of the examimatibwelfare relative to the flex-
price case. However, | show that in a Nash equilibriconntries choose not to
subsidize labor enough, because they do not take théingdotrease in foreign
consumption into account. It is in that sense tlsatafipolicy coordination leads to gains

in welfare.

Policy makers use the short-term fiscal stabilizatistrument to reduce CPI
fluctuations. This is achieved by choosing a policy rulgterinnovation to the labor
tax that responds to relative productivity shocks. Thtsiin 'diversifies' the impact of
exogenous shocks on marginal costs, bringing down consamtiatility. The use of
the fiscal instrument generates the highest gains iraveeiélative to the case without
the second instrument at medium levels of pass-thraigs.finding highlights the
importance of considering deviations from the special dis¢snost of the previous

literature has focused on. | further show that the figaal policy reduces CPI volatility
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is similar to the effects of monetary policy coordioatin a world without fiscal
instruments. In that sense, the fiscal instrumentsearegarded as a substitute to

monetary coordination.

The introduction of fiscal stabilization instruments lkabor income taxes results in
lower volatility in consumption and higher welfare.dakinstruments optimally react to
relative productivity shocks, which gives them a distyndtfferent role from monetary
policy. For that reason, the addition of fiscal stahiiion does not result in a more stable
exchange rate and is thus not a step towards monetary hieflex-price allocation

can still only be reached in the case of perfect gassjh. The first-best flex-price
allocation can be achieved only if long-term fiscal poigset in a coordinated fashion.
Regarding stabilization, my results do not overturn Muftsletincerns - the best

possible solution is still to leave each country folhtol of its own policy instruments.

My general treatment of the exchange rate pass-thrdlogbsahe formulation of

optimal policy as a function of pass-through. This gty desirable in light of recent
papers that show that partial pass-through is empiricadist relevant, for example
Campa and Goldberg (2005). The results of the model comstygsuggest how
monetary and fiscal policy should change as the polakemfaces a changing exchange

rate transmission environment. In particular, a dechirtbée pass-through should be met
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with an increasing weight on foreign productivity shorkthe domestic monetary

policy function in addition to more active fiscal oli*®

Section two will introduce the model. Sections thnee @ur provide its solution under
the assumption of flexible prices and fixed prices, respaygt Section five derives the
two countries' objective function. Section six analyzpsmal monetary and fiscal
policy rules in a Nash equilibrium. Sections seveneigtt study the cases of

cooperation and asymmetric countries and section nineuntex|

2 The Model

2.1 The Consumer Side and Consumption Indices

The model follows Devereux and Engel (2003), with the add@icincome taxes and
the option to allow for levels of pass-through thabktween the two extremes of PCP
on one hand and LCP on the other. There are two cesn&ach populated by a
continuum of agents with unit mass. Agents in the hooumtry are indexed Ly

Variables in the foreign country are denoted with*nsp foreign agents are indexed

byj’.

13 Recently, studies have presented empirical evidem@edecline in pass-through in industrialized
countries in recent years. See Campa and Goldberg (20G2)goon and Ihrig (2004).
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Home agent's) lifetime expected utility is given b¥

D) ®)

U (J)=EX. 87| InC,(j)+xIn
=t T

There is a continuum of varieties of the final gooihwach variety being produced by

a specific monopolistic firm. The continuum is assdriiehave unit mass. All goods are

traded. Home produced goods are indexel agd foreign produced goods are indexed

by f. Agents maximize lifetime utility taking prices and wagseggiven. This results in

consumption indexes for the two kinds of goods given by

Cu (i) { [lc, j)ﬂ_th_l

and

C:. (i) {jjct(f , j)ﬂ_dfr

A represents the elasticity of substitution betwaifiarent varieties of the home good
and the foreign good. The elasticity of substituti@tween varieties is assumed to be
strictly greater than the elasticity of substitatizetween the bundles of foreign and
domestically produced goods, which in turn is uniyg a result, the home and foreign

representative agent consumption basket is inahmdibr Cobb-Douglas form:

_Cua(D)Cea ()
nn (1_ n)l—n

_Cui)Ce (i)

and C'(j
t (J ) nn(l_ n)l—n

C.(1)

4 The assumption of log utility from consumption is netessary for tractability. However, the loss of
generality is minimal and the gain due to clarity of estf)on considerable. For details regarding the
derivations with a more general CRRA utility see Dewrrand Engel (2003). Similarly, disutility from
work is chosen to be linear for simplicity.
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n can be interpreted as a measure of the size of tiemgo since it represents the
prevalence of the home country's products in both cashttonsumption baskets. It is
not to be confused with a source for home bias, simepresents the weight for
domestic goods iboth baskets - sa > (1/2) results in both countries spending more
than half of their total nominal expenditure on goods ftbenhome country. As is well
known, the assumption of unit elasticity of substituti@tween foreign and domestic
consumption bundles generates the result that teé mssket is redundant, in the sense
that it is not required for risk sharing across countAssuming an initially balanced

current account, no country will be a net lender ordwer at the end of any period.

Solving the expenditure minimization problem results enftllowing home price

indexes:
1
1-A

1
1 =1 1 B
P =| (Y an | and R =] [y or |

P, and P. are defined accordingly.

In addition, the overall CPI for the home and thesiigm country are given by

R=RIPE and R =(Pu) (R)



44

2.2 Technology and Resource Constraints

Output is linear in labor. A productivity fact@ represents the amount of output

produced by one period of labor.

Yi(h) =4l (h)
6 and g reflect labor productivity in the home and the foresguintry, respectively.

They are governed by the following processes:

NG =6 +y
Ing =Ing_, +u,

u, andu; are assumed to be i.i.d. normally distributed randoralvi@s with zero mean.

The resource constraint for any domestic vaieig/given by
1 S S
V()< [ C(h, j)di +[ C(h, ] )

The nominal marginal cost is determined only be the comnamge raté\, and labor

productivity:

MC, (h) = MC, =

o=

A home firm’s nominal profitd1, are given by

M, = (R -MC)[ C(h, j)dj +(S P () -MC)[ C; (h. | )off 9)

Finally, there is a resource constraint for labor:
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[o1.(idi < [ 1,(h)dn

This condition simply states that the aggregate amduabor supplied by all
individuals in the home country needs to be equal or gréeterthe aggregate amount

of labor demanded by all of the domestic firms.
2.3 Budget Constraints and Consumer Optimization

Consumers hold money baland#és and bonds denoted in the domestic curreBcy

and bonds denoted in the foreign curre®y Their income consists of interest receipts

on the bonds, money carried over from last period, wagdabor and profits from the
firms. The uses consist of holding assets to carry tovthe next period, consumption,

and lump-sum taxes payable to the government denot&j .dyroportional nominal

taxesr, have to be paid on labor income.

M (1) + Bua(]) + SBL.() £ My(i) + @+DB () + 1+ B ()
+(1=1, W1, (1)-©, (i) + [,7, (h)ch (10)

-[ R(MC.(h, Ddh= [ p(F)C.(f,j)ef
The timing convention is taken from Corsetti and Peg2605), or Obstfeld and Rogoff
(1996, ch.10)M,(j) denotes agents nominal balances accumulated during petiod
and carried over into peridd 1. However, B (j) and B (j) denote agerjts bonds

accumulated during peridel and carried over into peridd
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The consumers maximize (8) subject to (10) with respemrisumption, labor effort,
real money balances and bond holdings. They take veangkgrices as given. The
optimality conditions can be used to find expressionstfe demanded quantities of

home and foreign goods:

QWJF{%Q% Cor (i)
Qu,n=Pﬁfﬂ Ce (D)

The Cobb-Douglas aggregation ensures that spending on mainfieraign goods is a

constant fraction of overall spending givenrbgnd1-n, respectively:

. 1 . 1 .
RC.()) :EPH,tCH,t(J) :EPFJCFJ(J)

The government budget constraint is given by
1 i . i 1 N 1 N g
[ (M)~ M (i) + [ ©,()di + [ 7wl (j)di 20
M, denotes the money supply set by the monetary authdhgyrules for monetary and
fiscal policy will be discussed in more detail below.athg, any kind of fiscal and

monetary policy can be financed by the government by amgptise appropriate transfer

O, . Government revenue from taxation plays no furthler. arallel to seigniorage

revenue, which is commonly assumed to be redistributecttoathsumers in a lump-
sum fashion, income taxes do nothing beyond providing skhalfpolicy maker with a
policy instrument. This assumption of fiscal policy opegthrough the ‘revenue side'

is common in the optimal taxation literature, as ddig Coutinho (2008).
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Clearly, the availability of lump-sum transfers to gwvernment eliminates the
possibility of addressing questions concerning different efflecexpansionary fiscal
policy depending on the source of financing the governmertsgs. Ganelli (2005)
combines a New Open Economy Macroeconomics framewdhkanmi overlapping
generations setup to generate an environment in which Rindédjuivalence is violated
and different financing choices by the fiscal authorityehdifferent effects on the
economy. However, his work falls into the categorpayers that introduce fiscal policy
as an additional shock to the economy rather thanempat stabilization instrument.
Since the stabilization interaction between fiscal enonetary policy is at the core of

this paper, the government is assumed to have lump-sosiers at its disposal.

2.4 Price Setting by Domestic Firms

Firms set their prices one period in advance, and thergdion of monopolistic
competition results in a markup over marginal cost. H@awesince there is a continuum
of varieties, each producer is too small to have an itmpathe aggregate price indices

P, andF:.

Firms maximize the utility of their owners, resultimgnext period’s profits being
discounted using a subjective discount factor. More fognfiims maximize

E_,Q_.,MM,, wherell, is given by (9) andQ,_,, is the stochastic discount rate
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Qi = ,8 . The optimal price chosen by domestic firms for theestic market
t-1+t-1

is given by

A By [Qt—n p(h)"R,C, IMCt]
A-1 B [Qt—l,t pt(h)_ﬂ PleCH I]

p.(h) = (11)

Using the conditions

1 .
PC.(j)== PHtCHt(J)——nPF,tCF,t(J)

along with

RPC.())

Quall)= 'BPH Cea(J)

and
Q1) =Q s

we can write (11) as
p (M =Ry, == E_[MC]
A-1

The pricing in the export market is more complidat&@nce it depends on the degree of
pass-through of the exchange rate on export priass are assumed to be able to
price-discriminate between home and foreign markétsn Sutherland (2005), there are
separate pricing contracts at home and abroadsftfineture of contracts is assumed to
be an institutional feature that is fix&tit is optimal for firms to engage in this kind of

price discrimination in spite of identical eladties of substitution in the two countries

!5 As mentioned in Devereux and Engel (2003), it is cruciahfisrassumption that the aforementioned
bonds result in payoffs denominated in currency, as opposgubtls. This forces consumers to buy goods
at prices set for their country.
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due to the stochastic nature of home and foreign dematidwing Corsetti and Pesenti
(2005), and defining the pass-through elastigitydIn p; (h)/dIn(1/S), the foreign-

currency price of home varieties is:

R

p (h) = S O<p<1

The two standard scenarios for exchange rate pasgeh are producer currency pricing
(PCP) and local currency pricing (LCP). The forrmssumes that producers set export
prices p(h) in their own currency, which means that the pfazeed by foreign

consumer fluctuates 1:1 with the exchange ratéheuprofits to the firm are stable. This
case is given by = 1 and can also be described as complete pass-thrivugbntrast, if
the exporter sets the price in the local currerfdh® country she exports to, the price
does not react at all to fluctuations in the exgearate, but profits fluctuate. This

scenario is obtained #f = 0.

Home firms choosep, (h) in t-1 to maximize the expected discounted profit ithe

actual export pricgp  is dependent on the realization of the exchanigeatatimet.

O | MC,
P (h) =R, "Iy E.. {S{T”;}
The prices chosen by foreign firms are given by

(1) =2 E[MC ]

and
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A - N
p(f) =5 TE[s7MC]]

2.5 Monetary and Fiscal Policy

The money supply evolves according to the following psece

m=m,+4

wherem = InM, . Similarly,

m =M+ 4

The nominal tax rateg, andr; are set as follows

INn(l-7,)=In(L-T)+T,

Inl-7,)=In(A-7 )+T,

Monetary and fiscal policy rules consist of rules fprandT,, or 4 andT, for the

foreign country. These policy rules respond to unantieghahocks to productivity, so

that E_,i = E_T, =0. The analogue conditions hold for the foreign country.

Fiscal policy is defined relative to a constant benchretkdte. The problem of
characterizing the optimal fiscal policy thus technicatiysists of two parts. The first
part is finding the optimal level for the benchmark itabe and the second is concerned

with finding an optimal rule for setting,. When studying optimal policy below, | will

focus mainly on the short-term stabilization decisjamglicitly assuming that the long-
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term rate has been set and remains at its level. Howhe level of the long-term rate

will be different depending on the specific scenario unaegstigation.

3 Solution with Flexible Prices

It is helpful to first study the equilibrium under flelalprices. With flexible prices, the

assumption of various degrees of pass-through does ndttateesults, since firms do

not need to form expectations regarding next period'gina costs. Marginal cost are

given by
MC :ﬂ:—/(RCt

t

et et(l_ Tt)
(due toW, :ﬁ) and
(1_ Tt)
_ KRC
L)

Flex price consumption is given by

-1

C=—
AK

thet*l—n (1_ Tt )n (1_ T: j,—n
and employment is given by

A1,
Lt _7(1 Tt)

The terms of trade are given by
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Pht — Ht*(l_T:)
SP; et(l_rt)

Monetary policy has no effect in a world with flexilgaces. However, the tax rate on
labor income directly influences output in this ecogom addition, it generates a
possibility for gains from coordination, since consumptepends on both countries’
fiscal policy, whereas the labor supply only depends on sieriabor taxes. Assuming

that the government maximizes consumer welfare, itislg@no becomes

1-1,

maxln()l)l—:(lj+n Ing + (1-n)Ing +nIn(t=7, * (En)In(tr, )—)IT_l (tr,

The optimal tax ratél-7) =. We obtain the standard result that the nominal ta

should be used to subsidize labor, with the aduhtidactor representing the share of the
country's goods in the consumption basket. In atrgwhich contributes relatively

little to the consumption basket, the negativeatfférom taxation due to higher prices
are not as significant because most goods in theucoption basket are produced
abroad. However, the full benefits in terms of ldssitility from labor due to taxes are
reaped. This offers scope for improvement thromigrnational cooperation. The factor

-4 compensates for the distortion caused by mondjmotiempetition, settind, ==

and output a2

In the following analysis, | will assume the mean tate in a fixed-price scenario to be
set to the same level that would obtain in an etfser identical flex-price scenario. For

example, a global planner maximizing a measureasfdwvelfare will set long-term tax
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rates to their optimal levels—-4; and- =532 (see next subsection). In a Nash

equilibrium, on the other hand, the two countries' ayertax rates will be given by

n+; and(1-n)-;. This is of consequence, because the level of treidieb

determines the marginal welfare effect of a chandbdrexpected labor supply.
3.1 Optimal Fiscal Policy with a Global Welfare Fuoati

Examining the policies chosen by a hypothetical globakaatmaker who is
concerned with the welfare of citizens from both does is an easy way to check for
potential gains from cooperation. Let us assume that ¢lighve applied to the welfare
of the citizens from the two countries are giverglandl-g, respectively. Note that the
weights do not necessarily have to equahd1-n.'® In that case, the global decision

maker maximizes

max nIn(l-7, }+ (&-n)In(tr; )—g (1—r F (g # &7, ¥X

1-7, l—r1
whereX represents all of the terms independent of the cludide 7, and1-7; . The

optimal choices for the tax rates are given(byr, )=ﬂﬁ =(1-7) and

(1-1)= l‘” %: (1-7 ). The chosen tax rates are constant. In additiorgltiel

decision maker chooses lower values for the tax matlesth countries than the national

policy maker. The intuition behind this result stems fitbenfact that the national

'8 Which needs not to be the case, becawmed1-n do not represent the countries' relative size butrathe
the relative amount of goods produced by either country.
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decision maker only considers domestic consumption wiegghimg costs and benefits
of taxation. For example, when the domestic polickendowers the tax rate on labor,
the benefits of that decision accrue to both countnef®rm of lower prices for
domestically produced goods. However, the costs of tkatutaaccrue only to the home
country in form of more disutility from the work thistrequired to produce more of

those goods.

This spillover of fiscal policy to the other country'slfaee generates the scope for gains
from cooperation between the two countries even ircéise of flexible prices. Indeed, it
can be shown that each country is unambiguously bdftehen decisions on tax

policy are made by the global decision maker rather the national one¥.

4 Solution with Fixed Prices

With nominal rigidities, the model becomes more cursime to solve. In particular,

the assumption of an elasticity of pass-through thabeadifferent from 0 and 1 leads to
difficulties: With PCP 4 = 1), the law of one price holds and consumption in we t
countries is equal at all times. On the other hand, \WitR (; = 0), the level of the CPI
being faced by consumers is entirely pre-determined, skxdeange rate fluctuations

have no impact on the price of imported goods. Gncan take on any value [10,1],

7 Assuming, of course, somewhat ‘reasonable’ weightgigldial welfare function. Weights that will
support this result are for exampgle norg= 1/2.
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neither is generally the case. Independent dbbwever, the unit elasticity of

substitution assumption combined with zero non-monetaitiv in equilibrium yields

1 PC, =
1-n

3|H

RCS
Letting lower case letters denote logged variables, wevciéan

n
§ = '”(1 j+pt+q P -G (12)

In order to arrive at the domestic welfare functibbegin with finding expressions for
the innovation in logged variables, especially E_,c, and p, —E,_; p, (and the foreign
country counterparts)

B =Np.., +(1L-n)p,,

= In%+nln(5_{ RC D+(1—n)/7 In(S)+ (1—n)|n{E[_{MD

3(1 t) et(l_rt)

=in-2 B (R 0+ A-MA-7) +E., (6 0+ A-n)a-1)
(A= ME P, +7(L-NE.G + (L-nYy[ p+6 - P ¢ |

-n(ning_, +In(1-7)) - @-n)(Ing., + In(1-7" )) + K

HereK encompasses all of the constant variance and ieoearterms. Using above

results, | get

p-Ep =22 (6 -Eq ~(p ~E.p )~ (¢ -E-& )

or

p-ELp =@-n(s ~E.s)-K (13)
For this result we have used (12). Intuitively, thapredictable” component of the

domestic price level is the price of imported goauisce only that price varies with the
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exchange rate, depending on the degree of pass-througls Whg the deviation from
the price level from its expected level is only due todéaation of the nominal
exchange rate from its expected level - and the higkeshare of imported goods-K)
in the consumption bundle and the higher the degree otlpasghy, the stronger is

the connection.

A similar approach starting witlp, yields

P —ELp =-n(s —E.s)-K' (14)
The money market equilibrium condition yields

H =26 ~EQ) + 2 (P~ ELR) —HERn—E Pt (BB £l) (15)
for the home country and

He =5 (G ~EyG) + 4R ~BaP) ~H{ B Rur Eesbrt (BG - B Be ) (16)
for the foreign one. Combining (12) with (15) add) yields

Mo 1 =58 - Eas) ~HESa—Bos.)

Guess and verify offers

§=m-m

as solution. This is the familiar result that tixeleange rate only depends on the relative

monetary stances of the two countries’ monetarfgautes. This in turn implies
S ELS T4 K
Unexpected fluctuations in the exchange rate amgtice level are exclusively due to

unexpected changes in monetary policy. Furtherntbeegegree to which monetary
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policy can cause the price level to be different fra@vexpected value hinges crucially
on the degree of pass-through. With LCP there is no gHedtp, — E,_ p, will always
be equal to zero. Combining (13) and (14) yields

(6 ~Eaun) (e = Ec) =@-m ~4) (17)
To solve for innovation to consumption in eitheuntry separately, we use a second

expression containing both terms.

n - 1-n
A RG RG
ﬂ( Et—l [ 8 (11, )]) (E[—1|: q -7, )J)

n . 1-n
=4 EaC ELG
1= A1 ( B[4 ]E[1-7,] ) ( Ez—l[@;]Ez—l[l_T: ] j

*exp(n(L-nY7 (7 - Vo2 - (1=7 )= n Yo, = (=0 )(En Yo )

*exp(N(1-n)(7* —n + Yoz —n(l-n)1-7)o, —n(A-n){1-7 Y )
“exp(-noy, —no; —(1-n)o.. - (1-n)o.. )

n *1-n
PP

where g, represents the covariance between the log of coptson and the fiscal

policy parametef. This in turn yields

nE G + (1_n)E[—1Ct* =E.G
=-In;+ning_ +(@1-n)Iing, (18)
+nin(1-7)+ @-n)In(l-7" )+K

From the money market equation we get
m-p :Ct_Tl(EtCtﬂ_q)_Tl(Etle_pt) (19)
where p, =np, , +(1- n)p;'t and m =nm +(1-n)m . Taking expectations at tintel

and solving forp,, | get

r)t = ﬁl-l - E[—lct +T1(E[—1Ct+1_ E[—lct) _Tl(E[—lpH 1 pt)



58

But a close look at expression (18) shows that thetérst in brackets must be zero,
since the only terms with a time index dneg, andIng , and given the AR(1) process
we have assumed for the evolution of the productivitiofac

E_Ing,,=E_,Ing =Ing_,. So we get

pt = ﬁl-l - Et—lét _i_l(E[—lle_ pt)
B =M, —(ninG_,+(L-n)ing ) +r

Herel is a constant and | use ‘guess and verify’ to confirat By, p,,, = p,. This in
turn implies

Poa— B =4 -0,

where(, =nu, +(1-n)u; . So (19) becomes

m-p =6 —3(EG.,—&)— (& —G)

« f+ning, +@1-n)Ing +T =6 -1 (E&.,~G) (4 -0,)

Recall that

Eé.,=ning +(@1-n)Ing +K

Solving for ¢, yields

& = (f ~0) + (NN g +(1-n)InG )+ 1 £ + 4 (NIn6, + (1-n) @)+
so that

& -E.6=n(G-E &) +A-n)C -E &)=/

Combining expressions yields

G —EG =@-n)A-7)(th 4 )+ &

and
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G ~EG =-n(-7)( 44— )+ it

These two expressions for the innovation to consiomgollapse to the results reported
by Devereux and Engel (2003) in the special cage=00 or = 1. The interpretation of
the factors that multiply the relative monetarynsgof the two countrieg, — 1 is

similar to the one given above when discussingeipeession for innovations in the
price level. Innovations to home country consumptiepend more heavily on the
foreign monetary policy stance relative to the hquokcy stance if the share of foreign

goods in the consumption basket is high and itiégree of pass-through is low.

5 Welfare Analysis

Prices adjust fully after one period, so changebd¢anoney supply prior to tintedo not
have an effect of,_U, . The problem of the policy maker is reduced to iméing the
consumer's utility on a period-by-period basisldwing the literature, | abstract from
the direct welfare effects of holding real balandd® inclusion of nominal income

taxes, however, makes the term depicting disuffildyn labor policy-dependent in this

case. Expected utility is given by

E.U, = Et—l[ln Ct _KL[]



60

As commonly done in the literature, | focus on expressielfare in terms of deviation

from the deterministic equilibriuth Let

ét =In (&j
C

where C depicts the consumption level in the determinigtix-price equilibrium. The
only nominal rigidity in the model is due to thegersetting, so the deviation of the

consumption level from its flex-price level is aetit function of the deviation of the

ét = _(nlsH t +(1- n)lsF,t)

but
Ea(atn)
5 — - )] |2 RG
E[—lPH,t _Et—lln " RCG _EEt—lvar(ln(m»
6 (1-1)

=EL(p—Eap+G-E 6 —(ng-Ing_)-(n(l-7,)=In(A-T)y
=3B (4 -u ~T)°

where | used the results from the previous secSamilarly
EuPre =3 Balmi +@-mgg -y - T, §

Expected labor supply depends on fiscal policy:

RG RGY
— A1 4 4
E[—lL =9 B N RC, +(1_ n)—RQ
E“l[@‘l"l)} E‘-l[sl‘”aa—nj

'8 The deterministic equilibrium coincides with the solatfor the flex-price model given in the previous
section, comibined with the assumption that the prodtictisturbances are given and constant at

@ =6 =1. This is the same notion of deterministic equilibriamin Sutherland (2005).
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using the assumption of log-normality in the disturbameesconsequently in all of the

endogenous model variables, this expression can be remait

EL :%(1—?)(nexp[ cov(in( %) ,In(E1, )y var(n(E, ))
+(1- n)exp[ cov(lr(;_?@) InEz, )y var(ngr, )})
=2 nexpE,[ @ ~u -T2 ]+ @-n)exiE | s+ @En ¥ -u %, -T7]]

| used several of the results from the previous seatitime derivation. Similarly, we can

obtain for the foreign country:

Bl =52 (@-n)expEL[ @ ~U T ~T7 J+nexiEn] 4 + &n k-4 T, T ]|
This gives us the complete objective function fordbantry:

E-W =—2Eq (4 -u-T) ~S2E 04 +@-mp -~ - T, §

([ nexp [ @ -u =T+ @n)exsE [ (s + @ ki -u)T -T2 ]|

(20)

The two differences between this objective funcaod versions in the previous
literature (for example Corsetti and Pesenti (2D@&5)he addition of a fiscal policy
instrument and the trade-off between price staddilin (the first two terms depict the
variation in prices for domestically and foreigroguced goods in the domestic
consumption basket) and reducing disutility frotmolawhich is represented by the
second line of the equation. The last two termerethie policy maker's objective

function because a positive covariance betweemtiwvation to the tax rat§ and the
monetary policy instrument;, weakens any effect monetary policy alone has dpubu
If, for example, monetary policy is expansionary Burises at the same time (a riseTin

corresponds to a decrease in the taxdjatée increase in marginal costs due to the rise
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in 4 is alleviated to some degree by the simultaneous rife-in ). This is detrimental
to welfare because lower marginal costs imply higlutdity from labor due to higher
output. Following the same logic, a negative covaridoeteveens, andT, will be
welfare enhancing. In addition, volatility in fiscal @yl has a welfare increasing

component now, as well. Examining the expressiorEgt, reveals that higher

variance of(1-7,) increases the marginal cost terE;sl[ @Z?E):l and E[_l[ sl‘”zi—m]

thereby decreasing overall expected labor supply. Thetefféime-varying fiscal

policy on overall welfare is therefore ambiguous, aswllesee in the results section.

Note that choosing, =0 andT, =0 for allt is a feasible strategy which would leave

the policy maker with the same dilemma Corsetti argbRehave described: A full
stabilization of the domestic price gap (requiring setfing u, ) is sub-optimal, due to

the relevance of imported goods and the existence of ingpgdss-through. Only if =
Oorify = 1, does the second term in (20) not play a role - indhse a purely 'inward-

looking' monetary policy is optimal.

In the following section | will study the effect of ti@roduction of the fiscal instrument
in a Nash equilibrium setting, as well as examine thiéaveeeffects of coordination with
and without fiscal policy. Throughout most of the analysvill assume the two

countries to be symmetric, so thmat 1/2.
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6 Optimal Policy

Assuming that both domestic and foreign policy makersseap, andT, and z; and

T, freely in response to the productivity disturbancesptbblem becomes a simple

maximization of (20) and its foreign equivalent with retfe the policy variables.

Foreign welfare is given by

. . 2 on P
ELW =3B (74 + @W-mgf —u -T) —S2EL (4 -4 -T
~@-n)([nexpE[ G4 + @ -y X -T2 ]
+(1-mexp, [ (4 - )T -72 ] -1
In order to be able to arrive at a closed-form otuwithout having to resort to
numerical simulation, | approximate the exponerigains in the welfare functions by

linear expressions. For exampexp((; —u, )T, =T ) is approximated by
1+ (¢ —u )T, =T7? . This is valid due to the nature of the AR(1) @sses in this model,

U, [, u,u, T andT, are all innovations to log-linear expressionsytben be

interpreted to be denoting percentage values. dletethat we are analyzing the case of
national policy makers maximizing only their resipez country's welfare function and

taking the policy decisions of the other countrga®n. In this settingl—-7 is set to

equaln-; and1-7 is equal to(1l-n)-; .
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6.1 Monetary Policy

In a Nash equilibrium, domestic monetary policy is gibg

-1 3n?-27+3 * -6+ 3
H = Z[Ut 3,72—4,7+3+u'( 372—47+3}

It is not surprising that the optimal policy rule takestloe formy, = au, +bu; , given

the log-linear nature of the model. The expressions reptiega andb are both strictly
positive. Optimal monetary policy is accommodatinghm| tase of a positive
productivity shock monetary authorities react by increagiagnoney supply. This
holds for both domestic and foreign productivity shockbpagh the magnitude of the
response crucially depends on the degree of pass-throgghe BO depicts the weight
on foreign and domestic productivity shocks in the setifirdpmestic monetary policy
graphically, as a function gt When pass-through is zero, the origin of productivity

shocks is irrelevant and both countries respond idelytimakither shock (formally,

— ) =1 1
M= K _Eut+_2ut)-
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Figure 10. Monetary policy weights on productivity shock

If pass-through is perfect, on the other hand, the optimaetary policy focuses solely
on the domestic productivity shock and monetary supply clsamge for-one with
productivity. As one moves away from those two specsggathe weight on the foreign
shock increases monotonically as the pass-through desr&éam one to zero. From the
policy maker's perspective, a decrease in observed pasgthshould thus cause a shift
in the priorities of monetary policy. If, for examplgass-through were to decline from
an initial level near unity, monetary policy should startting more weight on the

foreign productivity shock when deciding on the domestioetary stance.
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6.2 Fiscal Policy

As soon as | allow for partial pass-through, optimsddi policy becomes state-
contingent, in the sense that it reacts to the prodtyctnnovations. The optimal fiscal

policy rule is given by

T -u) 2

3" -47+3
Figure 11 shows the factor multiplying the relagpreductivity disturbancey —u; ) for
fiscal policy as a function of. Note that fiscal policy is counter-cyclical - asttive
shock (corresponding to an increasa, jnis countered by a decreaseTjn which

represents an increase in the tax rate. This dasripereffect of shocks on marginal

costs, and thus on prices, consumption and welfare.
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Figure 11. Reaction of domestic fiscal policy to relate productivity shocks
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Note that fiscal policy is a function of the relatiylebal productivity shocks; only a
difference between the two countries' productivity distades calls for a fiscal reaction.
In case of global shocks, fiscal policy is optimalét to be constant. Formally, the
variance of labor taxes in the home country can berdposed

var(n(l-7,))=E,[T* | =K *E,[ (4 ~u)’]
=K *[var(in§) +var(ing, )= 2cov(Ing ,Inf] )|

where K :3,7”2‘17—;13. This expression clarifies how the use of fistab#ization depends

on the extent to which the two disturbances areetaied. In case that there is a high
covariance between the two shocks, fiscal polidy/ivaive a very low variance. If the
shocks are completely independent, labor taxedwituate more in order to stabilize
prices. Notice also the effect of the pass-throafghe exchange rate on the magnitude
of the response. Use of the fiscal instrument istrs@nificant in magnitude in
environments that are characterized by neither zergerfect pass-through. If pass-
through is either very low or close to perfect, tiseal instrument reacts only weakly to

relative differences in productivity shocks acrogantries.

Due to assumed symmetry, the foreign country'sygdtpolicy choices are analogous.

6.3 LCP and PCP

It is striking that fiscal policy is not used aetbxtremes of the supportpfThe reason

is that for bothy = 0 andzn = 1there is less scope for strategic interactiornefgdolicy



68

parameters. In fact, without fiscal policy, the degrepass-through also represents the
degree to which domestic welfare hinges on foreign policismers. Formally, the first
order condition for the optimal choice ofs given by

—5 (4 ~u) = SR + A=), —4;)=0

As n approache$, the second part of the expression loses significandestabilization
of the domestic marginal costs becomes the primangeza of the policy maker. With
perfect pass-through, the flex price allocation becorobe@able just by completely
compensating for any change in domestic productivity througtetaoy policy. This
result corresponds to previous findings investigating this dpsasa.

As n approache8, however, the second term shows that fluctuations\pbit prices
become independent of foreign monetary policy. This issarrising, if one recalls that
local currency pricing implies that firms set prices tabastant in the market they are
sold. With taxes, the first order condition for th®ice ofT is given by

S —u) 37+ A=K —y)+ T, =0

This condition states thatshould be different from zero if there is a discrepancy
between the gains from stabilizing the domestic prideafe goods (the first term) and
the losses due to co-movemenfTadnd the remaining components of the foreign price

of home goods (the second term). When 1, the two are identical. Likewise, wher

0, the fact thay = 1/ =3u+1u ensures that they are identical.
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6.4 Welfare Effects of Fiscal Policy

| compare optimal monetary policy in the presence anlkerabsence of the fiscal
instrument. This will clarify the channels through whidtél policy has an impact on
the two countries' welfare. Without fiscal policy asaamilable option, and still
assuming equally sized countries (/2), optimal monetary policy choices in a Nash
equilibrium are given by

B i PR U 74,
Fe= g T e

and

=y =2 @i
Fe =y T g

Figure 12 depicts the weights monetary policy placehemvto productivity shocks as a
function ofy. The picture looks similar to the case with fiscal pptiepicted in Figure

10, which is not surprising if one keeps in mind the relatileelymagnitude of the

changes to the tax rate (at its maximq%} equals around 0.14). Figure 13 depicts the

monetary policy weights just on the domestic productistigck with and without an

available fiscal instrument.
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Figure 12.Monetary policy weights on productivity shocksn the absence of a fiscal instrument
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Figure 13. Weights on domestic productivity shock wittand without fiscal instrument



71

Perhaps surprisingly, using the fiscal instrument leadsdager reactions of monetary
policy to domestic shocks while weakening the responkaémn shocks. While the
effect of the introduction of the fiscal instrumentraanetary policy seems small in

magnitude, the effect on price fluctuations is more pronedinc

Figures 14 and 15 show the change in the fluctuations osgeaced by domestic

consumers as we include the fiscal instrument.
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Figure 14. Fluctuations of the price of the domesticaflproduced good in the domestic market
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Figure 15. Fluctuations of the price of the foreign prduced good in the domestic market

In understanding the graphs, it helps to recall that paicsonstant markups over
expected marginal costs, so price fluctuations are equivaldinctuations in firms'

marginal costs. The domestic marginal costs are diyesf<; and we have seen above

that the variance of this term can be writterEeiw—u —T]Z. With optimal policy

setting, T reacts counter-cyclically to, which 'stabilizes' the sum+ T. In fact,

« _ 2_ 2 oy )2 .
varu+T)= var(—u )3:2‘774;13+u): (‘;’;Tm) o’ —(ﬁz) o’ . Because fiscal

policy modifies taxes based on relative produgtisitocks, the variance of the sumy

T) is a function of the variances of both shocks.
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To further help with intuition, let us examine the cadere o; =g . In that case,

varu+T)= 2:377::2 o’ . Figure 16 plots the coefficient.
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Figure 16. Factor of productivity shock variance passed oto (u+T)

For medium levels of pass-through, the use of fiscatpaichieves a variance reduction

of the term ¢+ T) of almost 30% relative to the case of constanafipolicy (if T=0, the
variance will clearly just ber’, independent of the level of pass-through). It is this

reduction in variance that is ultimately responsibletifi@r drop in variance of domestic
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prices for domestic consumers depicted in Figure 14, siocetary policy, and thus the

variance ofy, is very similar in both scenariod.

The volatility of the price of imported goods depends ewttlatility of foreign

marginal costs and the volatility of the exchange. fidtavever, as we saw above,

* - . g . * * 2
S =4, — 14 , SO that import price volatility can be Wl’lttenE‘iﬁlt +(1-ny -y, -T, } :
The introduction of fiscal policy results in a decresthe variance ofu; +T, ),

analogous to the case of domestic prices. Figure 15 démecesfect of this decrease on

the overall import price volatility as a functiontbe pass-through parameter

In the Nash equilibrium, the two countries' policy makeake use of fiscal policy to
bring down fluctuations in firms' marginal costs. Howevwesing fiscal policy in this
way also moves expected labor supply away from itsstemt) flex-price level. But the
welfare losses caused by higher expected disutility fedrarlare very small and the
gains due to reduced price volatility are larger in magnituider®& 17 shows the gains

in welfare due to the availability of the fiscal instremh by plotting the factors
multiplying (u—u’)* for total welfare in both cases, and Figure 18 plotsvisiéare

gains from having the fiscal instrument. Note that the sémpenprovement through

the use of fiscal policy in addition to monetary polgynost pronounced in the mid-

' Of course, the third candidate for an explanation of thp idr var(In4i<;) is the covariance

betweenln PC and In(@(1—7)). In fact, that covariance decreases slightly withittr@duction of

fiscal policy, which by itself would result in an incsesin var(In;5=5).
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range of the pass-through parameter. Furthermore, exagriime neighborhood of the
two extreme cases, there is more scope for welfares gi@m fiscal stabilization for

near-zero pass-through than in the case of near-pedsstthrough.

0 T T T T =
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Figure 17. Welfare as multiples of the disturbance variabn E[u - u*]2
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Figure 18. Gain in welfare from using fiscal instrument & a multiple of E[u - u*]2

Finally, it is instructive to compare the implicatiorfate availability of an additional
fiscal instrument on the volatility of the exchangée. Corsetti and Pesenti depict the
policy maker's problem in an open economy with imperfed-gasugh as facing a
trade-off between complete domestic price stabilizatiothe one hand and perfect
synchronization of the two countries' monetary sta(wégh results in a fixed
exchange rate) on the other. In this model, the policisiders with LCP and PCP are
identical to their results - the exchange rate Isfsted whenz = 0 and firm marginal
costs are still held constant whers 1. However, is fiscal policy used to reduce

exchange rate fluctuations for mid-range values of théi@gof pass-through?

Because exchange rate volatility is givenBg, — £ ) , the slightly stronger response
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to the domestic productivity shock and the weaker resporige foreign shock result in
larger exchange rate fluctuations in the scenario wattafipolicy. The second

instrument is not used to achieve a more stable exchatage ra

The addition of a fiscal instrument does not lead thedauntries to choose more
similar monetary stances. The only case where tbtleagge rate ends up being constant

is the case of LCP - but this result is obtained witlisaal policy, as well.

7 Policy Coordination

7.1 Solution to a Global Planner’s Problem

In this class of two-country models it is well knowattkthere are no gains from
monetary policy coordination when the focus is onlylendases of LCP and PCP
(Benigno and Benigno (2003), Benigno (2004)). In other worddplaaGPlanner that
were to maximize a weighted sum of the two countriefaneefunctions would choose
exactly the same policies as the countries choospamtient of each other. Even
without fiscal policy, there are gains from cooperaagrsoon as we allow for general
degrees of pass-through. Without time-varying taxes and fogrosi the symmetric case
of n = (1/2) and equal country weights in the Global Planner's objefttivetion, labor

supply is constant and global welfare can thus be wréte
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WE = E| §(~3(u-u)y’ ~ 4@ +@-mu-u'Y) o1
+3 (=3 au+ Q- —uf ~ (@ ~u )]
The optimal monetary policy rules set by the Globahféa are given by

— 1-p+2p° =3+ 4*
= +
H 2-4p+47° 2 &+ 4? u

and

I A i AL/
= +
H 2-4n+47° 24+ 4° u

Due to symmetry, there are only two terms that candr@pulated by the policy maker,
fluctuation in the price index for domestic goods andptiiee index for imported goods.
Figures 19 and 20 show the effect of policy coordinatiorhesd indices; Figure 21

shows the net gain in welfare due to coordination.
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Figure 19. Fluctuations in the price index for domestally produced goods
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Figure 21. Welfare gain from monetary policy coordination
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The benefits from coordination depend strongly on the degreass-through.
Interestingly, the increases in welfare relativehm Nash case are generated exclusively
by reducing fluctuations in the price index for domesiygaloduced goods for low
degrees of pass-through< 1/2). Another look at the objective function () delivers
explanation. When setting the monetary standbe domestic country's policy maker
balances the two conflicting objectives of choosinglae that compensates for the

domestic productivity shoak and one that compensates for the foreign productivity

shocku’, becaus@ enters the exchange rate and thus also the pricingateoisthe
foreign exporting firms. The global planner, howewecjudes one more price in the

stabilization problem - the price of domestic goods thaeaported to the foreign

country. But this also involves counter-acting the swisfgsrather tharu’ . This
generates the somewhat counter-intuitive result thaadr@ global perspective leads to

domestic monetary policy reacting more strongly todimmestic productivity shock.

The result is a decrease in the squared differ{a,aeaJ]2 for almost all values of, as

we can see in Figure 19. But for high degrees of pass-thréugtuations in export
prices| nu~1-mu —uT approach those of the domestic index - and thus the higher

emphasis on the domestic productivity shock starts ‘paythiop eérms of lower price

fluctuations as the elasticity of pass-through exc@dgjsas can be seen in Figure 20.
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Gains from monetary policy coordination arise under garéias-through. Interestingly,
those gains are realized due to the fact that countaes t@ strongly to foreign

productivity shocks in the absence of coordination, ratkeer too little.

Next | will turn to the question of gains from coordinatwith fiscal policy as an
additional instrument. What turns out to be of signifaeim this approach is the
assumption regarding each country's choice for the sstatlylabor tax rate. Assuming
that the global planner determines both aspects of pediay, average labor subsidies
in both countries will be raised, as discussed abasa result, the first-best allocation
becomes achievable, because the labor subsidy compefosdatesmarkup chosen by
the monopolistic producers. In the simplest case, aaguttmatn = g = (1/2), the global
objective function is given by
W = E[4(~4(u-u-T)* =4 +@-nmp-u =T ¥

~1((u-u)T =T?) =4 ((u+ @@= ~u)T =T?))

+3 (=30 + Q- —u=TF =3 (@~ =T §

~H( + A== T =T? )=3((d ~0 )T =T )]

(22)

Lines one and three of the welfare function corresporstabilizing the CPIs of the two
countries, as we saw before. Lines two and four captareftact of variations in fiscal
policy on the expected labor supply. Assuming the Globalrfelacan optimally set all
four policies after observing the productivity shocks in lmmthntries, the interior

solution to the program calls for the following policies:
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Iu_l/7+2/7 u+ 137+27 U

2-4n+47° 24+ 4?
— -3+2? o+ 2
’u 2- 4/7+4r7 U 2—47+47 U
T=0
T =0

So the introduction of the fiscal instrument does nohgbahe planner's policies at all!
The reason for the constant tax rate lies in thegimal effect of an increase in labor

subsidies on global welfare:

aWGL
oT

=3(U-u-T) =4 (u-W+3T —4(u+A-ni —u)+4T

+i(qu+@Q-n) —u-T)
=17
2

Clearly, an interior solution must have the property Tha 0.2° The comparison
between cooperation and Nash scenarios with fiscadypislithus made difficult by the
different treatment of the average tax rate whicturn tas implications for the marginal
effect of a change in the labor tax on the expecimdibty from work. In particular, the
cooperative scenario does not support interior solutiorstast rates reacting to relative
productivity shocks as in the non-cooperative case. Tdsorelies in the two ways that
fiscal policy uncertainty enters this model: On the band, fiscal policy rules can
decrease CPI fluctuations by making marginal costs depeadin@ar combination of
both countries' productivity shocks as is the case ilNdsh equilibrium solution. On

the other hand, both fluctuations in the tax ratefitsadl a negative covariance between

20 An examination of a corner solution is not helpful a fint. A budget constraint motivated upper
bound onT depends on the support of the productivity shocks. In addftio very large absolute values

of T the approximatioreXpE (¢ —u )l =T?)= 1+ E ((—u )l =T?) will not hold.
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T and£> are welfare enhancing by unambiguously raising expected maaagists,

thereby raising prices, decreasing quantities demanded and theasiteg disutility
from work. The Global Planner's problem weighs thesedff@xts against each other
and the result is a fiscal policy that is independeth®ftchoices for either country's
monetary stance. This severs the link between fisethhaonetary policy and results in

non state-contingent fiscal policy being the only equidit.

Concerning the reduction of volatility in consumption &hare thus no further gains
from cooperation once we take into account fiscal goktowever, due to the higher
level of subsidies reflected in larger valuesfeir and1-7", the level of global
welfare will still be higher with fiscal policy tbugh the subsidies to labor that

overcome the artificially low level of output duermonopolistic competition.

Note that the Nash equilibrium with taxes coincidath the Global Planner's solution
only in the cases of LCP and PCP. The introduatioirscal policy does not make a

difference regarding the absence of gains from ejon in those two cases.

7.2 Optimal Policy in a Monetary Union

In this section | will assume that the union pologker has the same objective function

(22) as the Global Planner in the previous seclibie. issue at stake is optimal policy

given the constraint of a monetary union.
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Knowing that = ¢ will hold, the optimal fiscal policy stance for theme country is
given by

T.=0

Independent of the relative country size and the degrpasstthrough, countries will
opt not to use their fiscal instruments in the case mbnetary union. The reason is
again the fact that a manipulation of the tax ratér@dult in changes in the expected
marginal costs which are welfare neutral: The staltinegains are exactly equal to the
losses due to higher expected labor supplynow describes the policy stance chosen
by the centralized monetary authority. The optimalgyolule is given by

4o =nu, +(1-n)u’,

The effect of a monetary union is thus to eliminatedd#ygendence of the policy choices
on the parameter as well as the deactivation of the use of fiscal imsents. How do
fluctuations in the marginal cost compare to the noofunase? Simple algebra reveals
that the fluctuations in domestic market prices are equal for domestically and
foreign produced goods. In both cases, the fluctuationscaral tol (u, —u; )* . Taking a
look back at Figure 14 shows that with regard to prices otdtioally produced goods,
a monetary union results in a more volatile price indeadl cases except LCP, in which
case all of the scenarios examined thus far arrivieeatdme policy prescriptions.
However, Figure 22 shows the sense in which the usecat pslicy is a substitute for

forming a monetary union (with the y-axis again depgthe factor multiplying

E[(u-u)])
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Figure 22. Fluctuation in the domestic price index foimported goods under different regimes

For low degrees of pass-through (in fact,/#60.5), a monetary union setting a joint
monetary stance for both countries causes lower fluotgain the price index for
imported goods than those obtained when the two coudga@de on monetary policy

in a Nash equilibrium. However, this result ceasetd bnce we allow countries to use
fiscal stabilization instruments in addition to monetaolicy. Allowing for fiscal policy
thus does not move two countries closer to forming a monetdon in this kind of
model, instead it further magnifies the loss in welfawesed by forming one in the first
place. To illustrate this point more strongly, Figure B8ves total expected global
welfare in the three scenarios of Monetary UniorsiNequilibrium with an available

fiscal instrument and Nash equilibrium without the fisnatrument.
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Figure 23. Welfare under three different regimes

In the case of Local Currency Pricing, all three saemsaesult in the same welfare.
However, as soon as pass-through is positive, the mgnetmn results in fluctuations
in expected marginal costs which are avoided in the ahsountry-specific monetary
policy that is sensitive to the degree of pass-throughh&uriore, introducing fiscal
policy which also reacts to the productivity shocks inag what depends on the degree

of pass-through, increases welfare further.

7.3 Optimal Policy in a Fiscal Union

The assumptions are parallel to the previous case: ©hareentral authority that sets

the joint fiscal policy for both countries. The twaouctries still have control over their

respective monetary stancgs andy; . The two countries set monetary policy in a Nash
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equilibrium and takd as given. The central authority then in turn maximgiebal

welfare taking the two countries' reaction functiongigen?*

The countries' first order conditions result in tblofwving two expressions.

— L+’ o T
U + U+ T

= e W T g
S i/ S S o L/ i 2-1
H = 2-3p+ 22 U + 23+ 2 U + f7—2Tt

One can show that the optimal fiscal policy reachgra centralized fiscal institution in
this case is to sdt= 0 for allt. In a fiscal union, the social planner's choiceafstant
labor tax rates will be replicated. But this will uéisn optimal monetary policy choices
by the two countries that are identical to the casehiclnthere is no fiscal instrument at
all' Thus, with regards to welfare, the case of a fiso#@n is just equivalent to a de-
centralized setting in which fiscal policy is not amigable instrument (apart from the
gains achieved from choosing globally optimal levels ferdbnstant subsidies, as

already discussed above).

8 Asymmetric Countries

In this section | examine the implications of moving yéam the assumption of

symmetric countries. As a benchmark, | will first lcatikthe welfare consequences in the

model without fiscal policy.

L In analyzing the cases of monetary and fiscal urtidoés not make a difference whether we assume
simultaneous policy setting or whether we assume tbatrtton has a Stackelberg lead.
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Figure 24. Monetary policy weights for home country
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Figures 24 and 25 show the monetary policy weights indbe where=(1/4), so 75%
of the goods in the consumption basket are produced inrigriccountry. The results
for LCP and PCP stay robust, the only difference bdiagtise of zero pass-through,
where both countries' reaction to the foreign produgtshock is of three times the

magnitude as the reaction to the domestic shock, reftettie ratio:=".

Examining the two countries’ welfare in this casend tihat there is virtually no
difference (see Figure 26). There is very little scapddveraging the bigger share in

the consumption basket for welfare gains at the experibe other country.

Turning now to the case with fiscal instruments, | findttthe 'large' foreign country
sets fiscal policy to be only a third as responsive toivelarroductivity shocks as the
small home country (Figure 27). This, in turn, leads gt covariance between the
innovation to the logged tax rate and the logged margosisaet of taxes. As shown
above, expected disutility from work is lowered through éigéxpected marginal costs,
increasing welfare in the 'large’ country. Figure 28 shivasfiscal policy allows the big

country to enjoy welfare that is closer to the fleic@idevel than the smaller country.
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Figure 26. Welfare with asymmetric countries and withouffiscal instruments

0.15

0.1

0.05

0.05

0.15

== 'Siral’ Country
— | arge’ Country

= = 'Small' Country
= ‘Large’ Country

Figure 27. Tax response to relative productivity shock
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Figure 28. Welfare with asymmetric countries and fiscalristruments

9 Conclusions

The addition of fiscal stabilization instruments innfoof labor income taxes in a Neo-
Keynesian two-country model affects policy decisiona mon-cooperative Nash
equilibrium. This result depends critically on allowing fogeneral elasticity of pass-
through, since fiscal policy is not used at the twoesres of zero pass-through (LCP)
and perfect pass-through (PCP). This finding provides furthavatioin for studying
implications of partial pass-through, especially infighrecent empirical work showing
prevalence of partial pass-through in most of the cas#tudied. When facing

declining levels of pass-through, optimal monetary pdliegomes more responsive to
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foreign productivity shocks and optimal fiscal policy stafaying a more active

stabilization role.

The additional fiscal instruments do not free up mongtatigy to stabilize the
exchange rate - in fact monetary policy reacts moomgly to domestic productivity
shocks in the scenario with fiscal instruments, thenmetrgasing exchange rate variance.
Fiscal policy reacts counter-cyclically to relativ@guctivity shocks (that is taxes are
temporarily lowered in response to a decrease in donmsiiltictivity, but raised in
response to a decrease in foreign productivity), while taoyp@olicy is procyclical.

The lower taxes do not increase labor supply (whichsisraed to be perfectly elastic),
but instead have an impact due to the nominal rigidiiasare standard in these
models. Firms form expectations about marginal castsperiod ahead, and monetary
and fiscal policy rules are taken into account (i.e.rodment is possible by
assumption). The counter-cyclical nature of the fisgldl in combination with its being
set to be proportional to the two countries' relative privdticshocks ends up reducing
pricing risk, thereby resulting in lower expected priceslagter expected consumption

and welfare.

The results suggest that adding fiscal stabilizationungnts is not sufficient to
overturn the frequent finding that Neo-Keynesian modateigdly will not predict the
endogenous formation of monetary unions. The only caseeinthe two countries

choose to fix their exchange rate remains that @f pass-through. Imposing a monetary
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union will result in lower welfare than the case witdependent monetary authorities.
Gains from coordination with respect to fiscal policg eeaped only through higher

levels of (constant) labor subsidies in both coustrie

In order to keep it tractable, this model was built mgldgeveral simplifying
assumptions. It would be interesting to study the impaletbafr income taxes on a non-
trivial financial sector, i.e. one that allows courgrie borrow or lend in equilibrium. In
addition, and not unrelated, it would be interesting tocridla assumption of availability
of lump-sum transfers to the government, which essegntetf the fiscal policy maker
use taxes as stabilization instruments without any caradayut the government budget

constraint.

Another interesting avenue for future research is $saraed exogeneity of pass-
through. In this paper, | assume pass-through to be #ysticroeconomic
phenomenon whose determination is outside the model arsd,immportantly,
independent of policy. This is a simplification as thereome evidence linking pass-
through to macroeconomic aggregates such as inflationntbgoration of a more
detailed treatment of pass-through may result in additiohannels connecting optimal

policy to degree of pass-through. | leave these extenkofigure work.
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CHAPTER IV

VERTICAL FOREIGN DIRECT INVESTMENT AND HETEROGENEO® FIRMS

1 Introduction

Globalization commentators frequently express condeontavertical specialization by
firms. Firms that move production stages abroad arededaxs 'unpatriotic' and causing
harm to the domestic economy. In his 2004 campaign, Jehy keferred to U.S.
corporations shifting jobs abroad as 'Benedict Arnoldsaitor during the

Revolutionary War. In the 2008 election campaign, tax tgedere suggested for

‘patriotic’ firms that keep jobs at home.

Economic globalization is on the rise due to a comigwirop in communication and
coordination costs, which allows firms to use ever nooeative production processes
that involve geographic separation. Generally, the résldiver costs which in turn
leads to lower output prices, which has lead firms extlusively domestic production
sites so far as to claim that they can only survivednggaphically moving production

stages.

But what are the consequences if firms are givenphieroto geographically separate

stages of the production process? What kind of firmsimfthct use that option in a
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world with heterogeneity, and what are the general weelfaplications of this facet of

'globalization'?

To understand foreign direct investment (FDI), it igdat importance to understand
why it occurs. Most previous literature has studied vianatacross industries and
identified characteristics that are conducive to FDdrékecent work has begun to
determine which firms within an industry engage in FDI. herest of trade theory in
single firms is still a relatively recent phenomenBmepirical results by Bernard and
Jensen (1995, 1999) and Clerides, Lach and Tybout (1998) have staiviirms that
export are significantly different from firms that dot. On average, exporting firms are
larger, more productive, more capital-intensive, morkrtelogy-intensive, and pay
higher wages than firms that sell only domesticallyetatork has confirmed the
robustness of these findings across countries and ireksitore recently work by
Feliciano and Lipsey (2002, 2006) suggests that foreign-owmad #re significantly
different from their domestically owned peers. Agaleytare on average more
productive and pay higher wages. Melitz (2003) was the @rptdvide a theoretical
model of trade with heterogeneous firms that generatecksiodt that the most
productive firms export, firms with lower productivity chgmoto produce only for the
domestic market and firms with very low productivity ex# tharket. Helpman, Melitz
and Yeaple (2004) extend the model to incorporate hogkforeign direct investment.
In accordance with the empirical facts, the firmg siemselves according to their

productivity into firms that engage in FDI, export, onlyguoe for the domestic market
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or exit. In another recent paper, Grossman, Helpmarsaei| (2006) study the effects
of firm heterogeneity on firm choice between variquggration strategies. While their
'menu’ of strategies for each firm is larger than wiadiow for in this paper, their
modeling of the production process differs from mine. Thi méference is that firms
draw one general productivity parameter for overall matgiosts and that there is no
explicit modeling of a firm-specific factor that is assed to be a key driver of vertical

FDI.

For the questions addressed by this paper, the key is to reedlgat not all firms in a
given industry make the same decision regarding whattshift production abroad.
Thus, there have to be underlying firm-specific differsnteat affect the decision. In the
spirit of Melitz (2003) and Helpman et al. (2004), this papenapts to understand these

differences by allowing for heterogeneity across firms.

There are two production stages, management and manufgckirms are
heterogeneous in the sense that they draw two (indepgnaroductivity parameters for
the two distinct production stages. A firm's 'managementes the role of a firm-
specific asset that can be used to service plants ala®#icst introduced by Helpman
(1984). There are no transportation costs for managegntanagement has to occur

in the home country.
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Without the option to move production abroad, the mosl#mbles a two-dimensional
version of Melitz (2003). In equilibrium, firms with drawsat result in high marginal
costs immediately exit, while the remaining ones prod&dding the option to move
production abroad, the paper shows that there is a tidelelvel of management
productivity beyond which it becomes attractive to engageiitical FDI. Furthermore,
the subsequent gains decrease in initial manufacturing preitipetso that the firms
that choose to keep producing domestically are the onksvany high manufacturing
productivity. Importantly for welfare considerations, thi#goduction of the possibility to
move production abroad allows high management productiwihgfio enter production
which otherwise would have exited due to low manufactysnogluctivity. On the other
hand, low management productivity firms that previously @dalve entered now have
to exit, instead. Thus the model predicts an ambiguous eharige number of varieties,

but an increase in aggregate productivity.

Section two of the paper will introduce the model; secthree presents the closed
economy equilibrium. Section four describes the chamgd® open economy and the
assumptions made. Section five describes the new eguiibSection six compares the
open and closed economy equilibria and discusses thésaffieglobalization'. Finally,

section seven concludes.
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2 The Model
2.1 The Setup

Firms in two countries, North and South, use labor tayre goods. The South only has
one sector, which produces a homogeneous good. The homeydqasstimed to be the
North) has two sectors, one of which produces the samedeneous good while the
other sector produces differentiated products. A fragtiohincome is spent on
differentiated goods, while the remaining income is spethemomogenous good,
which is the numeraire. Both countries are endowed lwithits of labor; labor is
supplied inelastically. In what follows | will alwayssasne thag is small enough such
that both countries produce the homogenous good and faceregguialization prevails.

The common wage rate is normalized to equal one.

The consumer side of the model follows the literatigiag the Dixit-Stiglitz (1977)
differentiated goods setup. The representative consuraex 6&S utility function of the

form

0=[],a0@rdo]”

where Q represents the mass of available goods(ie¢ the aggregate good, so

Q=U . Furthermore, the aggregate price is given by

1

o[ o ea
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Optimal consumption and expenditure decisions are given by

o) = Q[ P(&) }

P
and
ol p@T”
r(w) = R[T}

Ris aggregate expenditure and given®y PQ = J'mgr(a))da).

Note thats>1 represents the elasticity of substitution andhiseld top by;% =-. In the

Y
differentiated sector, there is a continuum of §rmith masd$vl. Each firm produces a
differentiated gooa, resulting in monopolistic competition. The protior of one unit
of the final good requires two inputs, both of whare produced using labor, a unit of
manufacturing and a unit of management. Both inmits are good-specific, so
manufacturing and management input by a firm thadlpces variety can only be used

in the production of the final good of type There is no inter-firm trade in intermediate

goods. The amount of labor used by each firm iseat function of output:
L=1f,+aq+aq
Fixed cost of production is given bfy, and is identical for each firna,

represents the productivity of the firm in the protibn stage, since it is the number of

workers needed for one unit of manufacturing inRumilarly, a, represents the firm's

productivity in management. Note that this implieat the firm's marginal costs are
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equal toa, +a,. Firms are heterogeneous in the sense that eackrfawws the
productivity parameters from two distributiogga,) andh(a,). The two random

variables are independent. A higher productivity firmfisra that produces a variety at
a lower cost than another firm. Thus cost advantagggeoductivity advantages are

equivalent. Cost advantages can occur in the producatioranufacturing stage or both.

As is well known for these models, the firms choogei@ng rule which involves a

markup over marginal cost. The markup is a function @#thasticity of substitution:

W 1
p(ay,a,) :U—_O;L[ai'*'az] :;[a1+a2]

o-1

Here - =% is the markup, wit» as a measure of substitutability between goads.

represents the (normalized) wage rate. An advardbties setup is that firm output,

profit and revenue can all be characterized astifumeof a, and a,:
r(a,,) = R[pP]" " [a,+a,] ™

R o~ v Y
ma,a,)=_[oP] " [a+a ] - 1, =Blara]” -

where B sg[ ,oP]‘T_l describes a demand factor that is exogenous tmdihedual

firm’'s decision.
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An equilibrium is characterized by a madf firms and distributiong«(a, |a,) and

y(a,) over supportg0,a,) and(0,a,), respectively’” P is given by

o

| will define an average productivity leval such thatP = M %7 p(4,4a). a represents a

1

[ ( [*p(a,a,) "M ua,| az)dal) y(@a,)da Z}H

0

weighted average, where the weights are given layive output shares

1
-0
2

a= %[ [ ( [Mla+a]™ ual az)dal) y(a,)da }

Equilibrium quantities for aggregates in the ecopaan now be simply displayed as
functions of the weighted average productivity le§ie?® Quantitatively there is no
difference between the aggregate outcomes of e ad firms drawing their
productivity levels randomly from the distributiogsven above and the casedf
representative, identical firms with the produdyiyparameted for both manufacturing
and management. This allows me to write aggre@atenueR, outputQ and profit/7 as

a function ofa only:

R=[7"{[7'r(a, 2)M (e, [a,)da) (@), = Mr 3.8)

Q=§=M =M“1q(&,8) = M *q(a,4)
M 1-0 p(a, a)
N=Mrm(aa)

22 The choice to describe the distribution of manufactugroductivity conditional on management
productivity is an arbitrary one at this point due to §rarsetry of the setup.
% Note thatd represents average productivityeath production stage. Thus average productivity in

producing the final good in the economy is given2#.
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Note thatq(a,a) denotes the quantity produced by a firm with both productieitgls

equal toa.

2.2 Entry and Exit of Firms

There are an infinite number of potential entrants tineodifferentiated goods sector.
Before entering, firms are identical. As soon asra flecides to enter, it draws
productivity parameters for its manufacturing and its mamaage stage. The

distributions for the parameters are givend{g,) and h(a,), respectively. The
supports are given b§0,a ] and (0,a,]. The two draws are assumed to be independent.
Also, entering requires the payment of a one-time foast, f,. The random draws

imply that a firm does not know its own productivity bef@ntering the industry. This
appears to be a realistic assumption in accord witkenh@rical fact that a large number

of start-ups fail soon after they enter their respeatidustry.

Once a firm has entered the industry and decides toitst@ypductivity parameters

remain constant over the lifetime of the firm.
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3 Equilibrium without Vertical FDI

Without vertical FDI, the two stages of production of fihal good are symmetric. Is is
helpful to introducef (MC) to denote the distribution of tisam of & anda,, because
the only value that is relevant to the decisiontheffirms is total marginal cost +a, .
Firms that draw productivity levels that resulihmarginal costs that are higher than

some cutoffMC™ will exit the industry, while all other firms witnter and produce.

In order to find the unique cutoff level for margirtostMC’, | use the following two

equilibrium conditions:

B[MC [ =1, (23)
and
jOMC* (Ba” - 1,) f (a)da=f, (24)

Condition (23) ensures that the firm with margicasts that are at the cutoff level will
make zero profits. (24) ensures that expected tpgrarofits (given by the left-hand

side) are equal to the initial entry codts Figures 29 and 30 show the equilibrium

graphically. Note thad>1, so that an increase in the teMC"? corresponds to an

increase in productivity.
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Figure 29. Profits with domestic production
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Figure 30. Exit and entry decision as a function of theroductivity draws

Note that the slope of the profit line in Figure 29 is gilgiB.

104
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4 ‘Opening Up’ the Model to Vertical FDI

In this paper, the process of globalization is studied insofar as it allows firms to move
parts of their production processes into other countries. Deliberately, all of the other
elements of two-country models are abstracted from. In particular, there is no costly
trade between the two countries, which implies that exporting is no different from
domestic sales and in the homogenous product sector it is of no relevance whether a
good produced in the home country is also consumed there or possibly exported to the

foreign country.

Each firm in the differentiated sector in the home country is now assumed to have the
choice to engage in Vertical FDI, which in this context means moving the manufacturing
production stage into the foreign country. | assume that the management stage is tied to
the home country. This assumption seems plausible taking into account factors such as
political pressure to keep headquarters operations within the home country and stylized
facts that show that affiliates of U.S. multinationals have seen an increase in
manufacturing employment over the last decades while manufacturing employment in

the U.S. has declined.

The literature names two main factors that influence a firm's decision to relocate their

production abroad. The main driver is the potential for cost savings, which are mostly

%4 See, for example, Wynne and Kersting (2008)
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brought about by lower wages and reduction in other ¢fmstexample lower
environmental standards). On the other hand, moving stagies pfoduction process
abroad incurs additional transportation cost, sincénteemediate goods have to be
shipped for further processing. | combine these two counimgaeactors into one
stylized effect of vertical FDI, which is modeled to beeav draw of the manufacturing

productivity parameter. The new draw then completelyags the 'old' draw fex. In

other words, the decision to move the manufacturing ssag@emplete and final - once a
firm decides to invest abroad, it can only choose to £ttieinew draw is too high - it
cannot move production back to the home country. Als@fallfirm's manufacturing

takes place in the foreign country, once it chooseng@age in vertical FDI.

There is empirical support for the notion that firmattmove parts of their production
process abroad are indeed 'rewarded' by higher labor praguictitheir plants. Goerg,
Hanley and Strobl (2005) find that Irish plants that usegetashare of imported inputs
also display higher levels of labor productivity. The effis relatively stronger when the
imported inputs are materials rather than services aruldots that are 'embedded in
international markets' which means that the plaettier foreign-owned or exports its

products to foreign markets.

The fact that the draw is uncertain captures the et the exact gains from vertical
investment are often unknown to the firm prior to dinelertaking. Furthermore, once a

firm decides to manufacture abroad rather than domdsgtitad overhead costs increase
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from f, to f,. Similar to the fixed cost for exporters in Melitz (20@8 the increased

overhead costs for exporters and firms that engagerirombal FDI in Helpman et al.
(2004), opening up a new production site in a different cousitsgund to incur initial
setup costs which do not vary with output. These setup castbe caused by having to
acquire information on foreign factor markets and cgmpth foreign regulations, laws
etc. These costs cannot be avoided by the firm ansu@ject to manipulation by
foreign governments. In particular, one can think ofadhgoing process of global
economic integration as reducing these fixed costs sbauting, which is a scenario |

will turn to later.

Obviously, the distribution of the 'new' manufacturing prodigtparameters is crucial.
It is not clear whether the distribution should berelated with a firm's initial parameter

draws. Several scenarios can be envisioned:

= A firm with high management productivity may have an ativge in any area of
its business and thus also in making vertical investmergides. The

consequence would be a positive correlation betweenitls realization ofa,

and the newly drawn parameta}' .

= A firm with high initial manufacturing productivity may lable to bring some of
those advantages to bear in the new market. The consequenld be a

positive correlation between the initial realizat@fng, and the new parameter
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a'. A recent paper by Grossman, Helpman and Szeidl (2006)srtiade
assumption that the wage rate in the South is lolaat in the North, and that
firms that relocate their production thus have lowerginal costs by the factor
of w<1. This setup is a special case of a scenario with latgcemarginal costs,

specifically the formal assumption &' =wa, .

= Setting up production in a new country is sufficiently o@ed from initial
operations in the home country to warrant no sigmficarrelation between a

firm's initial draws and the new draw.

As a first step in modeling the vertical FDI decisiors tvay | abstract from potential
correlations. In addition, | will assume that thsetdbution of the new draw is
degenerate, simplifying the analysis further. In other wardisourcing always results
in the same productivity for manufacturing, which is deddtga . After the analysis
of this case, | discuss the necessary steps to genghaizesult and in what way the

uncertain case will yield similar results.
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5 Equilibrium with Vertical FDI
5.1 Fixed Rewards from Vertical FDI

This section starts with an analysis of the caseddgenerate distribution for the new

productivity parameter after Vertical FDI. By assumptievery firm that moves its

manufacturing stage abroad receives a new manufactuoaggtivity of a .

The fact that vertical FDI can only improve the maatdiring part of the marginal cost

has an immediate, interesting implication. Thengo a minimum productivity level in

management, that a firm has to reach in order to consider invgstirproduction in

the foreign countrya, is implicitly defined by:

e a;) = B[al' +a,] = f,

Here f, > f, represents the higher overhead for firms that engagertical FDI.
Clearly, in equilibrium (for a giveB) all firms with a draw for management marginal
cost that is greater thag will not consider moving production, because the gain
through lower marginal costs will not compensate feriticrease in overhead costs

from f, to f,. This splits the firms along management productivitysine
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= Firms that have drawa, < a, will consider outsourcing and are also guaranteed
to enter production (since" is deterministic). However, if their draw fax is

close enough or even lower thafi they will choose not to move production

because marginal cost will not fall by enough (and possibtl at all). The cutoff

value for a, which makes these firms exactly indifferent betweenekiim

manufacturing and vertical FDI is denoted .

= Firms that have drawa, > a, will either choose domestic production or exit. So

for these firms there will be a cutoff level fay, denoted bya, , above which

they are forced to exit altogether.

It is still true that expected operating profits havedekactly equal to the fixed entry

cost f:

f, = jf[ jfp[B[a1 +a,] " - fD}dG(ai) + j:;[s[ay +a,] " - fo}dG(al)}dH (@)
+ az[

In addition, the conditions for the various cutoff lsvare now given by

7 [Bla+a] - f; a6t |dH(a)

0

Bla(a)+a,| =T,
B[a1p (a)+ az}l_g -fo= B[ai\l + az]l_g -fo
B[a"+a,] " =1,
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The list of unknowns i, a,,a’ ,a, (for a givena,) — so we have four unknowns in

four equations. While the problem for firms with abovea, is still described by a

graph like Figure 29, the two profit functions for firnh&it engage in vertical FDI are

shown in Figure 31:

Profit
Ty
fo—1
B(nf\ +x) -fo } 0o~/
o
/ \ 1-a
(dlp +x)l—c (diw' i x)l—s ((71 +x)
Bla,+x)'™ £,

Figure 31. Profits from Vertical FDI vs. domestic praluction

The upper envelope of the two profit functions refléltsprofits of a firm with a draw
of a, =x as a function dfa, + X)" . The cutoff draw fora, that changes the firm's
decision from vertical FDI to domestic production igegi by a°. Note thata' <a?,

implying that there is a range of firms with a drawrmanufacturing productivity that
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can be improved upon via vertical investment but thatcgitlto produce domestically

because the increase in profit is outweighed by thediosgo the increase in overhead.

Figure 32 displays the productivity draw areas that cho@sditierent production

methods.

l\'\\ EXlt
\_\-
a, s
Entry with AN
domestic N 1—a,
production ~ Entry with
Vertical
FDI
0 a
a,

Figure 32. Firms' choices as a function of their produtvity draws

Obviously the exact location of the various cutoffs depemdhe chosen values, but the

following qualitative results are general:

= There will be a segment of firms that now enter pradaawhile they would

have exited without the option to move production abroads@ firms are
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characterized by high productivity in management and vevy(ilatial)

productivity in manufacturing.

= There is a second segment of firms that switch flomestic production to
vertical FDI. These firms also are characterized bia hignagement and low

manufacturing productivity.

= Finally, there are firms that opt not to change theadpction process. These
firms already have a high level of manufacturing produgtprior to receiving

the option to move production abroad.

In order to judge how well these result hold up underratere specifications, | next
examine the parallel case to Grossman et al. (2006 Ipdhat firms that are
previously good in manufacturing will continue to be gobt. & he new productivity

parameter will be proportional to the old one.

5.2 Proportional rewards to Vertical FDI

The assumption of factor price equalization acrossviiréd seems to take away the
possibility of wage cost motivation behind Vertical FEbwever, due to the simple

way that productivity is modeled, this specification witk tule' for the new

productivity parametea =wa, is in fact equivalent to one where the productivity
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factor of the firm stayed the same, but it would haveatplower wages for work done
in the South. This is the framework introduced in Grossetal. For comparison

purposes, this particular case is analyzed in this section

Figure 33 shows the way that firms select themselteghe different groups with

proportional rewards to Vertical FDI.

a N
\'
N .
.... N Exit
Entry with™.."s,
domestic N —a
a ; TN 2
2 |production, -~ RO
. - . ~
/ Entry with .
/ vertical FDI ~.
0 . a
a4

Figure 33. Equilibrium entry and FDI decisions by firmswith proportional rewards to Vertical FDI

The dashed lines represent the boundaries of the regorsponding to the three

possible firm decisions. The solid lines show the way tie intersection and with it the

value for a, is found and are given by

Bla, +a,] " = f, (25)
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and

B[wa, +a,] " = f, (26)
Clearly, the slope of the line for (25) (@&, a,) - space is exactly one, whereas sl

for (26). Also, ata, =0, profits from domestic manufacturing are higher thaiseho
using vertical FDI by exacthyf, — f,, which is positive by assumption. Given that both

the intercept and the (absolute value of the) slopeeoldimestic manufacturing line is
higher than for the vertical FDI line, the two lineashcross exactly once. At that point,
firms are exactly indifferent between domestic anmeifpn manufacturing. Using the

implicit function theorem we arrive at Propositibn

g
o

Proposition 1 If W<(%) ", the line describing all points at which firms are indifferent

between vertical FDI and domestic production has a positive slope at the interception of

() and ().

Proof: In the appendix.

So a, still represents a threshold management productivity feeehing or exceeding

which is a necessary condition for a firm to consigertical specialization if the

advantage from moving manufacturing abroad is significanigo

% Recall that a lowv will mean a large decrease in marginal costs foma Bimilarly, a value offO that

is only slightly higher thanfD will result in many firms to choose vertical FDI.
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While the details of the region boundaries in Figures 8233@nare different, the
gualitative results remain similar to the more simglisase of deterministic marginal

cost awaiting firms that choose vertical FDI. Onealtghce is that in this scenario, not
every firm with a management draw af or lower will automatically enter production.

Those who have fairly low initial manufacturing drawsyrséll exit now, since the
rewards from FDI are proportional. Note also that gt true that there are some 'star'
firms that choose not to use the option to move taeufacturing stage because the
reduction in marginal cost is not worth the increasaverhead. This is a result that is
contrary to previous findings in the literature. The reasdhat firms are allowed to
have different productivities in their two production sg&gethis paper, and vertical
FDI only improves one of them. This model would genetiagéesame predictions as
Grossman et al. if firms were allowed to also mdwartmanagement abroad and enjoy
the lower marginal cost facter. However, management has to remain in the home
country and forms part of a firm's marginal costs in thiglel. Therefore, there will
always be an initial level of manufacturing productivitlgigh is high enough to get

firms to stay and manufacture domestically.

An important question is whether the mere introductiotihe option to engage in FDI

changes the values of cutoffs. Put in a different wae there firms with management
productivity belowa, that entered the industry prior to closer economigatigon but

are now driven out? The next section deals with thistiqre
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6 The Effects of Introducing the Option of Vertical FDI

6.1 The Case of Two Management Productivity Levels

In this section | examine the effects of moving from equilibrium to the other. Since
this paper focuses on the aspects of globalizationribke it easier for firms to shift
parts of their production processes abroad, | examinehidneges caused by giving firms
the option to engage in vertical FDI, which they forijneid not have. As a corollary to
the results of opening up to trade documented by Melitz, gnigthuctivity firms

generally "win", while low productivity firms that did produedthout vertical FDI may

now be driven out of the industry.

In order to clarify the exposition and generate somé/aca results, | return to the

degenerate distribution fa&' and also assume that there are only two levels of
productivity in management in differentiated goods sectoh@home economya; and

a)' . Note that low values represent low costs, so shais the 'better’ productivity draw.
For comparison purposes, let us remember the equilibridhisitase in an economy
without the vertical FDI option. There is a cutofféé for marginal co¥IC’, and thus
the a -cutoff level between production and exit for firms thave drawre; for
management productivity is given by

A" =MC -2
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Similarly, the cutoff for the low management productiityns is
A" =MC -a

Clearly, we havea” >a/" . There is also a demand factor that the firms takgvas,

B

B[ pP]”™. The equilibrium conditions are

Bla +a = 1,
B[al" +a5] =1,
TN LISTRSINLECSI R N

In the last condition we assume that the two drawsranagement productivity are

(B[al+ at]” - fD)dG(al)} =f,

equally probable. Given values faf,a} , f,, f, andG(a,) this system of three

equations can be solved By a"™ anda .

Now we introduce the option to engage in vertical FId we saw in Figure 32, firms

that are productive enough to benefit from vertical ADLlfis scenario that is firms that
draw a; ) will always enter production, the question is only weethey produce locally
or abroad. For low productivity firms the question id stilly between exit and entry.

The conditions are now given by
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| af(B[aﬁa;]l’” - fD)dG(a1)+(1—G<af))(B[al” vay] - fﬂ
o3| [ (elara -1, o)

Furthermore, we have the assumptions

B(a;)"™ < fo

and

B(a' +a;)"" > f

These conditions lead directly to Proposition 2:

Proposition 2: The introduction of the option to engage in vertical investment to move
the manufacturing stage of production abroad resultsin a lower cutoff level a"",

meaning that the least productive firms are driven out.

Proof: See Appendix.

Intuitively, expected profits ex-ante must stay theesaimce they are tied down by the
fixed entry costf,. Since drawing a high management productivity value now
guarantees production, expected profits conditional on havagn a; increase and
average productivityd does, as well. Thus it has to be the case that eeghpodfits

conditional on having drawa)' decrease, and this is achieved by decreasing the cutoff
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value and thus making it less likely for firms that helv@wn a) to enter production to

begin with. Note that this also has a positive eftecé, which therefore

unambiguously rises compared to the old scenario.

A corollary of Proposition one is that the new dedhavelB is lower than before
introducing the option of vertical foreign investmertis can only be due to two
possible factors, a decrease in nominal expendRurea decrease in the price letel

A decrease if? can be due to a decrease in the prices charged by indifirtsbr due

to a decrease in the total number of firms entefig.these models is set by the size of

the economy, which has not changed. Thus it has toebeatte tha® has decreased.

Proposition 3: The introduction of the vertical investment option resultsin every firm

having the same or a higher total productivity level.

Proof: For thefirmsdrawing a)' thisfollows directly from proposition one. For the
firmsdrawing a; , note that the firm that previously was the marginal firm with

productivity levels (ar"®¢,a5) now makes a loss, due to the drop in B. Therefore, it

L*old

chooses to engagein vertical FDI. Thisprovesthat a” <a,; *°. So every firmwith a

drawof a” or higher will end up with manufacturing marginal cost of a" dueto
production relocation, which is equivalent to an increase in productivity. Finally, high
management productivity firms with productivity draws a < a” will have the same

marginal costs aswithout FDI.
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Proposition 3 shows that each firm in the industry g@hsithe same or a lower price than
before. This leaves open the question of the total nuoflarailable varieties. Does the
exodus of firms with low management productivity resulan overall decrease in
available varieties, or is the increased number ofdiwith high management
productivity, that can now stay in business becausedteegble to shift production
abroad, enough to compensate or even exceed that number?

Unfortunately, without further information regarding thstdbution of productivity

levels this question is impossible to answer. It reduz#iset question whether
G(a" ") -G(a/"™") , which represents the mass of exiting firms, is grehgar
1-G(a~"*"), which represents the firms that are now able to enter

6.2 Continuous Support for Both Distributions and Productivitydls

The previous subsection analyzed the case of only twabpmssitcomes for the
management productivity draw due to analytical tractablityhis subsection, | discuss

what the likely consequences of relaxing this assumptaurdibe. For that reason, |

now assume that the support for the distributiom,0is given by(0,a,].

Recall that as soon as there is continuous support,ithelso a cutoff level fos,

which splits the firms into those that engage in gatt-DI or domestic production and

those that only choose between exiting and domestic producti

c (T )7
az-(Bj a)
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Figure 34 shows the effect of introducing the option ofic@ FDI on the domestic

differentiated products sector:

a, without vertical FDI
\‘\‘
. o .
N A with vertical FDI
\_\» N
\_\('
\‘\.
Clz \'\‘
\_\l .
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Figure 34. Production decision with and without verti@al FDI

In the initial equilibrium, firms with draws in theesas A and B will exit, all other firms
enter the industry and produce. Introducing the productivity gdiasrtical FDI will

have different effects depending on whether the firabisve or below the management
cutoff level a: For firms with productivity levels in the area C, thegin the

exogenous demand factor B results in negative profits,asattése firms are driven out.

Firms in area D are firms that do not change, but féerdiht reasons. Those that are
abovea, do not choose to engage in vertical FDI because inailgenerate positive
profits, independent of how much their manufacturing proditiztmight improve. The

firms in area D belowa, do not choose to engage in vertical FDI because the gains in
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manufacturing productivity are not worth the increaseverioead costs. Clearly, an

increase in the productivity level achieved by vertical #0Ould shift the boundary
between D and E to the left, at the same timewsld raisea, and shift the general

cutoff line to the left due to the indirect effect on B.

Finally, firms in area B are clearly the ones bemgfithe most from the opportunity to
move production abroad. They would not have been algothice in the initial
equilibrium due to too high manufacturing costs. Their mgimagement productivity,
however, ensures that they are able to take advantadmbafigation by entering the

industry and making positive profits.

Summarizing, the rise of vertical FDI causes the ovdeahand factoB to fall, since
differentiated products can now be produced at lower oostéserage. This causes
profits for all firms that do not move production abroadhib Firms in the area C in
Figure 34 exit production. Firms in area E switch from ddim@sanufacturing to
foreign based manufacturing, thereby raising their prdfitgally firms in area B raise
their profits dramatically, because they have no prospdantry without the possibly

of production stage relocation.

Note the difference to the basic result emphasized bgzvim his paper, 'opening up'
the economy corresponds to firms gaining the opporttmiexport. As a result, the

more productive a firm is, the more it gains from tradiere, it is not the firms that are
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most productive overall that gain the most, but instesdfitms that are very productive
in the management stage but initially have relatively mgnufacturing costs, resulting

in a large gain from moving the manufacturing stage abroad.

6.3 Effects of a Continuing Process of Globalization

Generally, global economic integration is not seenecurring in discrete jumps, but
rather as a gradual process. Thus it is of interestaimime the changes in Figure 34 that

would occur if 'globalization’-related parameters wereaiatinue changing.

Given that the new draw for manufacturing productivity aceggt a host of different costs
related to moving a production process abroad, we study skeofa decrease a .

Even though factor price equalization may be expectedttedabor cost differences
over time, transportation and communication costsdalwell, which makes the case
that relocation of manufacturing processes becomes attractive as globalization

continues a plausible one.

A drop ina" will cause more firms to shift their manufacturing autgsee Figure 35).
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»\ higha ™

a,

Figure 35. Changes in firms' production decision

Note that the firms in the triangular area above tiesvj value fora, are left with

relatively high marginal costs compared to the firnithwigher management
productivity, many of which now choose to move manufactuaioroad. This
corresponds to high prices and thus to low output, so fitasewill in general be rather
small. So the model displays one of the obvious consegseof economic integration,
which is to drive out smaller firms while generating oppoities for firms with high
management productivity. The model shares this particudsurie with the original

model by Melitz.
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Next we can also envision a reductionfiy, which corresponds to the costs of setting
up a production site in a foreign country approaching theesponding costs in the
home country. Inspection of () reveals that a deergag, will also movea, upwards,
resulting in ceteris paribus more firms choosing to enmanufacturing abroad. At the
same time, the trade-off between domestic productiorF®hdor those firms belowa,
will move to the left, so that the resulting changéhmwill be very similar to the one
depicted in Figure 35. Note that the upwards movemesj df limited by the
simultaneous decreaseBrdue to the increase in overall average productivity. Iaroth

words, even with a 'high degree of globalization' we daxpect to se@, to be close to

a,, meaning that most firms can engage in vertical FDIproduce.

Summarizing, a continuing process of globalization caexaenined in this model via
two different comparative statics exercises. As itduwruat, both the reduction in
overhead for production oversees and an increase inddegtivity gains achieved via
vertical FDI have similar effects. Small firms witdw management productivity are
driven out of production, while the number of firms teagage in vertical FDI
increases. Eventually, firms that retain manufactunritpe home country will be
characterized by very high productivity in both managemeshtnaanufacturing - all
other firms will have either exited or shifted the mantifaing stage. During this
adjustment process, it is mainly firms that shiftrtineanufacturing stages that grow

(meaning their output and profits increase). Firms tt@im domestic manufacturing, on
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the other hand, see a decrease in profits due to thenewercompetitive nature of the

monopolistic competition and the subsequent declinesilémand factds.

By definition the model cannot address aspects of unemplayane changes in the
composition of the workforce. There is only one productactor, so all kinds of labor
are homogenous in this model. Also, employment is ahiiland is given
exogenously by the size of the world (whicl2li§. However, we can note that domestic
firms that engage in vertical FDI will expand output #mas require more workers in
the management sector. Also, employment in the homageymods sector in the
foreign country decreases, which means that the danfestiogenous sector has to
increase, in order to produce the same amount of goodslyl(eahll that the fractions
of expenditure spent on the various types of goods arae giye and1-5 and are
constant.) The implied change in the transition efwlorkforce in the home country is a
flow from manufacturing jobs into management jobs l&d ato the homogenous

goods sector.

6.4 Relaxing the Assumption of a Degenerate Distributfoao

Most parts of the analysis up to this point were fatddaoy the assumption of vertical
FDI having a known, deterministic benefit in form ofeanand higher productivity
measure for the manufacturing stage. A more realigicacterization would be another

uncertain draw, with bad outcomes that could feasibly teaxit of firms that have
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made the decision to engage in vertical FDI. For #esario to leave the qualitative
results derived up to this point unchanged, we only need to tinakellowing

assumptions. The continued validity of the results lerggeex-post average

productivity of firms with a given management dray< &, (wherea, is now
computed USinQE[B[alN +a;]l_g} = f, being higher than the corresponding value in
the economy without vertical FDI. But thias to hold, because only firms with a given
management draw, < a, with B (a" +a,)"? = f, will stay in the industry after the

FDI-draw. But sinceB™" < B*® and B*“ [al +a2] = f,, it has to be true tha" <a, .

This guarantees that in fact the ex-post average produdavigys for firms with

management draw, < &, is higher than in the scenario without vertical FDI.

The new conditions are given by:
f, =B[a(a)+a,]
fo-fo=B[a’ +a,| - BE[[a;“ +a2]1’”}
fo = BE[[aiN +a;}l’”}
fe :foa;[f:l [Bla+a] -, |dG(@)+ Lj;[BE[[al” +a2]w} - fo}dG(al)}dH @)
¥ [

The possibility of a bad draw introduces anothey ttat the option of vertical FDI

0

7 Bla+a ] - f, 46t |dH(a,)

leads to increased exit by low productivity firrvghile all firms belowa, will choose
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to engage in vertical FDI (because their expected prdier the overhead, ), firms

whose level of management productivity is high are ex-aote likely to stay in
business after the realization of the FDI draw. Thiscefis similar to the one

documented in the deterministic, proportional case inseb.2.

Overall, the main result remains: By causing an ovedeadrease in average marginal
cost in the differentiated goods sector, the optiomgage in vertical FDI and move
manufacturing stages abroad leads to welfare gains.xBoe &éannel through which
welfare increases is the decline in the price index,enthé amount of total nominal
expenditure remains fixed at the level of the total ldbore (of both countries

combined, since foreign country consumers also consiffeeedtiated goods).

7 Conclusions

The controversy surrounding firms that "move jobs atfitegaa very current and
important one. As is the case with many aspects of ligalban, economic theory
comes down on the side which would not be popular in cgnsaump speeches. This
paper, in particular, presents an extension of Mekt&riogeneous firms model that
allows for two distinct production stages that are requogatoduce the final good.
While trade is costless and the paper thus abstractdiierefficiency gains caused by

inter-industry redistribution documented by Melitz, globeonomic integration is still
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shown to lead to efficiency gains by allowing firms to méwer production stages into
the foreign country, which, while being costly, is asedro lead to productivity gains

at the firm level.

Interestingly, the firms that benefit most from tkisd of economic integration are not
those with the lowest marginal costs ex-ante. loktiéds firms that are very productive
in executing the task that has to remain in the horoatcp(assumed to be
management) but initially not so productive in the martufaty stage that experience
the largest increases in profits. The details of tleéfsets depend on various
assumptions regarding the distributions of the produgtparameters and their potential
correlation. However, as long as vertical investmenbgly there will be firms in
equilibrium that choose to manufacture domestically/.globalization' progresses, these
firms will enjoy lower profits, because the overaltdEase in production costs depresses
the price level. At a late stage, only few, generaligé, high manufacturing and
management productivity firms will remain that still &ae the manufacturing stage of

production in the home country.
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CHAPTER V

CONCLUSIONS

This dissertation addresses questions concerned witly gwid globalization. It is
shown that (the correct) government policy playedhgortant role in the quick
recovery of the UK economy from the recession inettidy 1980s. The Business Cycle
Accounting methodology allows the identification of thvedge’ that accounts for most
of the decline and recovery. | find the labor wedge to aatctor the lion’s share of the
action, which suggests that labor market distortiongséethe heart of problems in the
UK. | interpret this as evidence suggesting that Margaratchier’'s policies that curbed
the power of unions and reformed the wage negotiation ggsd@eve helped the UK

recover as quickly as it did.

Taxes on labor income are also shown to be effestaglization instruments under
certain circumstances. In case of a large open ecotlmhyrades with another similarly
large country, the prices of imported goods are importaweifare of domestic citizens.
Therefore, spillovers from policy decisions abroad Haviee taken into account, and the
resulting optimal mix of stabilization policies includesal stabilization via state-
contingent labor taxes. Optimal fiscal policy is sihaw be counter-cyclical, in the sense

that subsidies are raised in case of negative producsiviigks.
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The openness of economies often results in suspacidrprotectionist backlash. In
particular, activities of firms that move productiong&s abroad are criticized —
discussants often refer to this kind of vertical investtras “exporting job”. | show that
there are some more facets to the story — in partithdae is a range of firms that can
only exist and produce because they have the option te production stages away
from the home country and thus lower their costs. fdsslts in more varieties for the
consumers and a lower price level in general. Bothedge developments increase
welfare and are at the same time often neglected scas#ion of the pros and cons of

vertical foreign direct investment by firms.
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APPENDIX

Data Appendix for Chapter II:

In order to arrive at the series fgrthe following steps were taken: Nominal GNP for
the UK was divided by the GNP deflator. The deflated amousdles tax was
subtracted and services and depreciation from consumer esivabte added. The
resulting value was divided by the working age population (ag&tL5All of the data is
taken from OECD Outlook. The series for the stockavfstimer durables is created
using data on consumption of consumer durables and ratésdceciation and service

flows, following CKM (2007).

The series foxk is the sum of gross fixed investment, private inventonesjinal net
factor payments from abroad and personal consumptioméipee on durables. All of
these summands are deflated and the product of salesittixeashare of consumer
durables in total consumer spending is subtracted. Fitnlyalue is divided by the
working age population. Most of the data is taken from OELlook; some is from

G10 Economic and Financial Indicators, through Havers Aicaly

The series for labor input is derived by multiplying annuaire worked per employed

person with total employment and then dividing by working agrijadion. The
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resulting number is total hours worked in a year and isdiwigded by the conceivable

maximum, 50 weeks times 100 hours per week, 5000.

Government consumption divided by working age population dheserieg. Finally,
a series for the capital stock has to be createtbdog the model, the Perpetual

Inventory Method is used, starting with a vakyeand using the law of motion, the

calibrated parameter for depreciation and the budget emistio arrive at all of the

following values fork. Per capita consumption is by definition just théedénce

y-(x+9).
Proofs for Chapter IV:

Proof of Proposition 1:

The implicit function defininga, and &, is given by

B[wa +a,] " - f, =B[a,+a,] " - f,

The solution where both profit levels are exactyazis known:

ez

1

(e +)=( 2]

Using the Implicit Function Theorem we get
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a=a;,a,=a,

[ (1-0)wa, +a,) " - (1~0)(a+a,) ]
[a-owwg, +a,) " - (1-0)e,*a,) " |

wigt — f i

so for a, to fall asa, falls (which is what is required for Figure 33 to be wfleg the

a(a,)=-

equilibrium) we require
w<| o |
fO

Proof of Proposition 2:
By contradiction: Suppose the cutoff level stayed theesdienB must also be the

same. Then using () and () we get

%[
-

or, using the fact that with unchang®d must be the case that” >a

0

7 (elavas 1) dot@)|

0

Iaf (B[a1 rat [ - fD)dG(ai) + (1—G(af))(|3[a$ ra ] - fo”

L*

I (B[a+at] -1, |do(a) =a-Glap)(B[al +as ] - 1)

Close inspection reveals the contradiction: Thegral on the left hand side must be

smaller because we know tHaf a” + aﬂw - f, =0 and

l-o

B[aip +a2L]H -f, = B[a;“ +a§] - f,. Now suppose the new cutoff level is higher,
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a""™ >a" . This implies that the demand factor must be highemedis B" > B*¢ .
Again, using () and () we get
I (B @ra - t)ds@) |+ [T (B ) - 1) d(a) |
l-o
[ (B (& +at)" " - 1, | dG(a) + -G (@) B (a +a) - f)}

[ (B (g, +a)) fD)dG(ai)}

An increase iB combined with an increase in the cutoff level results i
H*old

[ (B"'d (a+a) -1, ) dG(a) < '[:lH*nM(B”e‘”(aﬁ &) - f,)dG(a,) . But then it

must be true that

J»Oab ( Rl [ai +ab ]1_0 -y ) dG(a) > J':lp ( B [al+ a ]l_” -1, ) dG(a,)

+(1—G(al”))(B“‘“‘”[al” vas |- fo)

For the same reasons as in the previous case this docorgradiction.
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