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countries, the rebalancing process may lead to e¢heergence of structural
unemployment in the US (due to the greater labtamsity of growth recorded in the
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whereby the Chinese labor force is gradually akesbrim the modern sectors of the
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1. Introduction

The accumulation of large current account defibitshe USvis-a-visthe rest of the world
(usually called global imbalances) has acceleratedharkably in the last decade. The insurgence
and the persistence of this phenomenon have bedgiywnvestigated, and different scholars have
emphasized specific economic aspects, ranging fhmmChinese exchange rate (Blanchard et al.,
2005; Ferguson and Schularick, 2009; Obstfeld andoR, 2007) to the extremely high (low)
saving rates in China (US) (Blanchard and Giava(6; Chamon and Prasad, 2010; Roubini and
Setser, 2004), from the lack of sound non-US imaest opportunities after the Asian crisis
(Caballero et al., 2008; Cooper, 2006; Mendozd.e809) to the emergence of a global saving
glut (Bernanke, 2005 and 200%7).

Our paper looks at global imbalances as the proddicthe different growth models
characterizing the US, on the one hand, and manglal@ng countries, on the other hand. In
particular, we focus on the symbiotic relationshgiween the US and China, well captured by the
“Sino-American co-dependency” view proposed by Rgadt al. (2003, 2004a,b, 2009). According
to this view, China has purposefully maintaineduadervalued exchange rate (mainly against the
US dollar) to promote its exporting sectors, totéosts economic growth and to facilitate the
mobilization of its labor force into the highly mhactive sectors of the econorfyTo this end,

China has progressively accumulated and (partialigiilized a huge amount of foreign reseftes.

! See Blanchard and Milesi-Ferretti (2009), Eichergr(2006), Fracasso (2007) and Obstfeld (201®rfaverview.

2 While China accounted for about 20% of US cureatiount deficits in the early 2000s, this sharerbashed almost
40% in the last few years. In 1994/1995, the Charasthorities abolished exchange rate controlsuorect account
transactions, unified the exchange rate and stgpeghing the renminbi to the US dollar. Besidesstiog the
expansion of the tradable sector, this strategpdteChina to anchor its domestic price level. 1080 managed float
with reference to a basket of eleven currenciestgubed the hard peg to the dollar; the Chineseeogy gradually
appreciated, passing from 8.28 RMB per dollar i92@ 6.8 RMB per dollar until July 2008 (see Feau and
Schularick, 2009; Frankel, 2009; Frankel and W@&07). Since mid-2008, as a response to the crismista the
temporary appreciation of the dollar against mastencies, the Chinese authorities haeefactostarted pegging the
currency to the dollar again (see Fratzscher, 2009)

% The surplus labor employed in the agriculturalt@ecanges between 100 and 200 million people, raing to
Lipschitz et al. (2009). Surplus labor helps acemgnfor the limited wage growth observed in Chimger time (see
Baldacci et al., 2010). On the interaction betwegohange rate policy, capital account managemettgaowth see
Levy-Yayati and Sturzenegger (2009), Montiel and/&e (2008) and Rodrik (2008).

* According to Prasad and Sorkin (2009), Chinesereotiraccount surpluses accounted for 91% of thee hug

accumulation of exchange rate reserves occurresh 2004 to 2008. Reserves accumulation, pursuedbdéoh



The US, in turn, has exploited the Chinese williegg to finance its current account deficits to
maintain high domestic consumption, while ensutow interest rates, low yields on US Treasury
bonds, and subdued inflation.

The crisis burst in 2007 has revealed some of #tent costs of this tacit bilateral
arrangement and has revived the so-called grovithkaacing debate by reinforcing the position of
those advocating the reduction of the imbalancembgns of coordinated policy changes both in
the US and in China. Against those pointing to timsustainability of the global imbalances
centered on the US-China relationship, however,aamealso find those arguing that down-sizing
the US deficits and altering the Chinese exchaatgepolicy might have non-negligible undesirable
consequences on both countries. Such policy chamgelsl reduce the room for China’s export-led
growth strategy and, as we shall endeavor to shoight jeopardize the maintenance of full
employment and high levels of consumption in the AS$ shown in Blanchard and Milesi-Ferretti
(2009), the adjustment process may bring both cmsn{and the world) on a lower trajectory of
growth.

The negative implications of a correction in their@se policy mix on the economy’s
longer-term growth prospects (and on the ongoimgcsiral change driven by the export-led
growth) have already been discussed in the litegatas China’s buoyant growth has been largely
due to the rapid transition to producing tradablenafacturing goods, an abrupt and untimely
abandonment of the export-led model of growth may ut to be premature for China, which
remains a developing country, albeit a fast gronong (see, for instance, Bonatti and Fracasso,
2009; Hua, 2007; McKinnon 2006,2007; McKinnon amth®bl, 2009; Rodrik, 2009a,2009b).

Much less attention has instead been paid to tpadtrthat serious changes in the countries’
models of growth (undertaken with a view to redgdieir bilateral imbalances) may have on the

US. Our paper aims to fill this gap in the litergtuand to contribute to the debate on global

mercantilist and self-insurance purposes, has n@uea the largest holder of foreign reserves in wwld (see
Aizenman and Lee, 2008 and Jeanne and Rancier®).2Gbinese total foreign reserves reached $2lHoitriin
December 2009, accounting for 30% of global reserire particular, China’s holdings of UST secustjgassed from
$60 billion in 2000 up to $400 in 2006, and react#8AO billion in August 2009 (according to Brad seetand Simon
Johnson these figures could largely underestinfeeattual share of US Treasury in Chinese handdaltiee large
Chinese purchases through non-Chinese intermesliatda the contrary, despite favorable valuatidact$ and capital
gains (see Tille, 2008 and Gourinchas and Rey, R@0& US has become the largest debtor in thedworl

® Other studies, in fact, advocated a rapid rebaignof the Chinese growth away from external demand
investment, and toward domestic demand and consumfgee Aziz, 2006; Blanchard and Giavazzi, 2086¢ and
N’Diaye, 2009b; Kuijs and Wang, 2006; Lardy, 208&kin, 2006; Prasad, 2009; Prasad and Rajan, 2&g&ub and
Thimann, 2009; Zheng et al., 2009). According sthworks, the costs for China coming from the teaance of the

current strategy are larger than those stemming &golicy switch.



rebalancing. Many scholars have argued that gldtelancing cannot be successful unless the US
ultimately increases its savings (see Baldwin aadlidni, 2009; Bergsten, 2009a,b; Frankel, 2006;
Posen, 2009) and China revises its mercantilish&xge rate policy and appreciates the renminbi.
We do not question these recommendations. Ratleecaution that re-orienting the US economy
from domestic demand toward exports may eventumlhg about a relative shrinking of the labor-
intensive nontradable sectors, which have prosperdte last decades and that employ most of US
workers. Notwithstanding a rich literature on tmepdoyment effects of exchange rate adjustments,
the impact of an appreciated renminbi on overalld$loyment has not been addressed Vet.
our knowledge, thus, this is the first work invgating the medium- and long-term potential
consequences of an adjustment process in whicthewne hand, China revaluates the currency
and slows down its accumulation of US debt, andfhenother hand, the US moves away from
domestic demand and toward tradable manufacturiogugots.

Notably, we accept the common tenet that an apgreni of the Chinese currency (either
stemming from a one-off revaluation or derivingnfrthe switch to a flexible exchange rate regime)
tends to move the production of tradables towaeddB. However, we show that, provided that the
labor intensity of growth is larger in the nontratiathan in the tradable sector, the shift towa& U
tradables producesdteris paribuy two effects. On the one hand, it boosts capitaumulation
and long-run growth in the US tradable sector; lmdther hand, it may determine the emergence
(or the expansion) of structural unemployment a&settmployment gains in the tradable sector may
not be sufficient to offset the losses in the nasdible sector. Similarly, we show that changing the
pattern (i.e. size and sectoral allocation) of goreent expenditures in the US and in China may
contribute to growth-rebalancing, but also affeaictural (un)employment in the US.

The assumption that the nontradable sector in tBeidJmore labor intensive than the
tradable sector is adopted also by Cova et al.qR@ad finds empirical support. Using the data
from the EU KLEMS Growth and Productivity Accour{tsovember 2009 Release) discussed in
O’Mahony and Timmer (2009), we calculate the shairecompensation accruing to labor and
capital services (average values over the pericd@D-2007) for the various sectors of the US
economy: the shares accruing to labor in the ndabie service sectors (that account for three
guarter of US employment) range between 70% and, 9@¥te the average shares in the tradable

manufacturing and agricultural sectors amount, getsygely, to about 65% and 55%. It is worth

® Among the studies assessing the effects of exeheatg appreciations on employment in the manufiacsectors
see Burgess and Knetter (1998), Campa and GoldR6efl), Gourinchas (1999), Klein et al. (2003), ilas and
Trehan (2010), and Revenga (1992).



noting that, despite some heterogeneity acrossstridg, nontradables appear to be labor intensive
also in China (see Guo and N’'Diaye, 2009a and @b, 2009).

This paper provides an original analytical setuje ab reproduce several aspects of the
“Sino-American co-dependency” story and broadly sistent with the available evidence. We
present a two-stage growth model that allows tteuasion of alternative (medium- and long-term)
scenarios of the evolution of the Sino-Americanatienship and of growth-rebalancing.
Accordingly, the first stage (Phase 1) is charaterby an interaction similar to that described by
Dooley and co-authors: the US runs current accalgficits against China, whose authorities
accumulate foreign reserves so as to keep the ergelrate at a level that guarantees the continuous
growth of external demand and the absorption iht® most productive sectors of the working
population employed in the least productive ond® 3econd stage (Phase 2), instead, reflects two
possible scenarios that can materialize, depenatingghether China liberalizes the capital account
and floats its currency. In Scenario A, the Chinasthorities never liberalize the capital account
and never float the renminbi, which remains undee with respect to the US dollar. Within this
Scenario, a trade-off is likely to emerge as altesiua permanent appreciation of the Chinese
currency: in the long run, the US rate of real GB®wth tends to increase, but structural
unemployment in the US may arise (or expand) becadsthe contraction of the nontradable
(labor-intensive) sector. This permanent appremakias controversial effects also for the Chinese
economy: consumption is less compressed, but ¢agtamulation is lower and the full absorption
of the Chinese manpower in the modern sectorseoétionomy may take more time. In Scenario B,
we consider the possibility that the Chinese aiilesr liberalize the capital account and let the
exchange rate float once that all Chinese manpbagibeen absorbed in the modern sectors of the
economy. As in Scenario A, this regime switch miige US long-run growth, but it may also
generate (or expand) structural unemployment ir8e

The results of the paper may help understandingetiuietance of the Chinese ruling elite to
abandon its successful export-led growth stratexgy,it is signaled by its current refusal of
accelerating the appreciation of the renminbi vertfie US dollar. In other words, our paper may
contribute to explain why the Chinese leadershgmseto be willing to reassess its development
strategy only to the extent that this is made itadle by the gradual restriction of the possibildy
China to rely on external demand to feed its growdlur paper, in parallel, emphasizes the
difficulties that the US policy-makers may face lglseeking to re-orient the economy away from

" According to Thorbecke and Zhang (2009), only 2a#4he Chinese exports fall in the class of labutensive
industries. The situation in China is differentrfréhat in most developing countries, which areroftearacterized by a

relatively higher labor intensity in the manufaatgr(tradable) industries (Loayza and Raddatz, 2009



domestic consumption and toward exports: this eefmhg may bring about a relative shrinking of
those labor-intensive nontradable sectors thatigeomnost jobs, thus worsening the prospects of
US employment.

The remainder of the paper proceeds as follows. @thlding blocks and the derivation of
the model are discussed in section 2, while theac@rization of the equilibrium path is presented
in section 3. Section 4 is dedicated to growth dyica under the abovementioned three policy

scenarios. Section 5 concludes.

2. THE MODEL

The world economy includes two countries, US arfin& Three market goods are
produced in this world economy: an internationaddable good that is produced in both countries,
an (internationally) nontradable good that is praatland sold in the US, and an (internationally)
nontradable good that is produced and sold in Chiftence, in both countries there are firms
specialized in the production of tradable goods #&nas specialized in the production of
nontradable goods. The tradable good is used atalcapthe production of both goods and as
consumption good, while the nontradable good caorthe consumed.Each country has its own
government sector. Labor is internationally immeHiut can freely move across sectors within
each country. In the US, labor that is not employed in the twarket sectors receives an
unemployment benefit paid by the government. Inn@hiabor that is not employed in the two
market sectors is employed in the non-market seatftéhe economy (one can interpret this non-
market sector as consisting of low-productive aiigis that people undertake if they cannot be
employed profitably in the market economy). Goodd &bor markets are perfectly competitive.
Both countries are populated by households thatlguabor, buy the consumer goods, accumulate
financial assets and hold money. Two policy regirgesgerning the world financial markets are
considered. Under the first regime, the Chinesbaiiies fix the nominal exchange rate and only
official transactions in financial assets are p#&edi The second regime is implemented if the
Chinese authorities decide to liberalize the chpitaount and to let the nominal exchange ratd floa

consistently with the two countries’ policies andriket fundamentals.

8 As argued by Turnovsky (1997), there is no agreentlusion on the share of tradables and nontradaibl total

investment. For some evidence on the issue, ses B2008).

° The distinction between two main sectors (tradahtes nontradables) and the assumption that labmoksle across
sectors but not across countries while the cagdat is mobile both across sector and countries@msistent with the
standard trade model developed by Obstfeld and fRR¢D@96), Chapter 4. We extend this framework isyaducing a
technological spillover in both sectors. The lateglaces the assumption of exogenous produciiviprovements and

generates endogenous growth.



Finally, time is discrete and the time horizoninéinite. There is no source of random
disturbances and agents’ expectations are rat{onttie sense that they are consistent with the tru
processes followed by the relevant variables), thyying perfect foresight.

Firms producing the (internationally) nontradable good

In each country j, j=us, ch, there is a large nunfbermalized to be one) of identical firms,

which—in each period+produce the nontradable googh¥ This good is not storable and must be

immediately consumetf.Firms produce )it according to the following technology:
- R4
Yine = AjneKne Ljne -0 <y <1, 1)
where Ky and Ly, are, respectively, the capital stock and the labput used in country j to

produce the (internationally) nontradable markeddydjy;, and Ay is a variable measuring the

state of technology of the firms operating in tresctor of country j which produces the

(internationally) nontradable goodyy. It is assumed that;& is a positive function of the capital

installed in the sector of j which producegY A n; = K}’,{“ ! This assumption combines the idea

that learning-by-doing works through each firm’'pital investment and the idea that knowledge
and productivity gains spill over instantly acradt firms (see Barro and Sala-i-Martin, 1995).
Therefore, in accordance with Frankel (1962), gupposed that althoughygis endogenous to the
economy, each firm takes it as given, since a sifigin’s decisions have only a negligible impact
on the aggregate stock of capital of the nontragabttor?

In each t, the net profit (cash flowg; of the representative firm producing nontradaides
given by:

Tine=Pint Y jne-Witkjne-Pireljnes ine20, 2
where R; and Br; are, respectively, the price of the nontradabledgand the price of the tradable
good in country | at time t, }Wis the nominal wage in country j at time t, apg Is capital
investment by the representative firm producingtramiables in country j at time t.

The capital stock installed in the nontradableéaeevolves according to
Kth+1:Ith+(1-81-)Kth, 0= §; <1, Kino given. 3)

19 Typically, consumer services are consumed whig #ire produced.
1 Consistently with this formal set-up, one canriptet technological progress as labor augmenting.
2 This amounts to say that technological progressnidogenous to the economy, although it is an enied by-

products of firms’ capital investment rather thha tesult of purposive R&D efforts.



In each t, firms decide o{thHn} and{ JNHH} subject to (3) in order to maximize

their discounted sequence of net profits

JNt+v
ZV— (4)
v=0 |_| (1+ Ijt+s)
s=1
0
where |_| (1+ijt4s) =1, and j is the nominal interest rate in country j at time
s=1

Firms producing the (internationally) tradable good
In each country j, there is a large number (norpedlito be one) of identical firnpgoducing

the (internationally) tradable goodqy. In each period t, these firms producg, ¥according to the

following technology:
l-a,, a
Yitt = AmtKir L 0<aj < yj, (5)
where Kr and Ly are, respectively, the capital stock and the labput used in country j to

produce the (internationally) tradable market g¥gd, and Aq, is a variable measuring the state of

technology of the firms operating in that sectorcotintry j which produces the (internationally)

tradable good ). Notice that it is assumed that the labor elastiof output is larger in the sector

producing nontradables than in the sector produtapbles. Finally, f is a positive function of

the capital installed in the sector of j which puods Y@ A = Klqr"t :

In each t, the net profity, of the representative firm producing tradablegiven by
=Pt Y e Witk jre-Prreljre. §1e20, (6)
where } is capital investment by the representative finedpicing tradables in country j at time t.
The capital stock installed in the tradable seetalves according to
Kirtea =l (19K, 0= §;<1, Kipp given. (7)
In each t, firms decide 0{1'-]Tt+n} and{ jTt+n}::0 subject to (7) in order to maximize

their discounted sequence of net profits

i 7T
Z - JTt+v . (8)
v=0|—| (1+ijt+s)

s=1



Households
Households are infinitely lived. Their large numbeing in country j is normalized to be
one. Consumption, real money balances providingdity services and a public good provided by

the government enter the period utility functiortied representative household of countryj, u

M .
Ui =In(Cjt) + x; In(P—‘t]+v(Gjt), Xj>0,v>0, 9)
it

where M, and R are, respectively, the household’s nominal monelgihgs and the consumer
price index in country j at time t,;@s the consumption index for the households |atatecountry
j at time t, and ¢is the amount of public good provided by the gaweent of country j in t. The

consumption index is defined as
— 1 L
Cit = CiCyrt’ » 0<; <1, (10)
where Gy and Gr are, respectively, the consumption of nontradables the consumption of
tradables by the representative household locatecbuntry j at time t. Notice that;Gcan be

interpreted as a composite good. Given (1f}, &hd Br, the consumer price index B obtained

by minimizing the expenditure necessary to buy améof G;:
Pl pt/h
Nt TjTt _ 1 17,
Pe =5 D=l ey (11)
j
The representative household’s period budget cainsis:

B+ 1 EitFjrtr 1t Mt Pine Cine t Py Cres (L) By (L +ie) Byt Ry Mty e+ Ly Wt

+(Hi-Lij) ST, iBo: FHo and M given, i, (12)
where By are the domestic financial assets accumulatechglyeriod t-1 by the representative

household of country j and carried over into perioglith nominal yield j, B¢ (Ei=1/E) is the

nominal exchange rate of country j at time t (thiegin units of the j-country’s currency of one

unit of the i-country currency at time t)Fare the foreign financial assets (denominatedrei§n

currency) accumulated during period t-1 by the espntative household of country j and carried

over into period t with nominal yield,,i L;; are the units of labor worked by the represergativ
household of country j in period t, lit the fixed time endowment of each householdtéstan
country j, & is a benefit paid by the government to unempldgédr of country j in t, and ;Tare

the net monetary transfers (“net taxes”) from tkpresentative household of country | to its
government in t. Notice that in each period theesentative household of country j is entitled to
receive the net profits earned by the firms locateds own country as dividend payments. It



should be also apparent that nominal balances nfeoeist bearing financial assets); Mre
accumulated during period t and carried over ireaqal t+1 because of the liquidity services that
they provide to the households.

To rule out the possibility that households borambitrary large sums, we impose the usual

no-Ponzi condition

i (Ejt+v - Ejt+v+D)FjHt+v+1 T ijt+vMjt+va + Tit + Pint+vCint+v + PiTt+vCiTt+v <

v
s=0
< i TiNt+v + Tt +v + WitsyLljt+y + WiteyLjt+y + (Hj - Lit+y)Sjt+v + (it+v = 1jt+v)Ejt+v FjHt+v N
- \Y
s=0
+Bjnt +EjtFjut *Mjta, 1#]. (13)

The amount of labor supplied by the representatimesehold of country j in period t is

determined as follows:

- Wit
S Hj if ——> Vjt
Lt = Pit (14)
0 otherwise,

where \f is the reservation wage for households locatgdairtime t. One could argue that in the
US this reservation wage is proportional to theegoment’s benefit paid to unemployed labor,
while in China it depends on labor productivitythle non-market sector of the economy, which
may be interpreted as a traditional sector whewe-gooductive technologies are utilized for
subsistence consumptitr(it can be considered a proxy of China’s primaegtsr). Thus, it is
plausible to assume thaf; 6 given by

PusSust if j=us,¢g,s=1

Vi = Pust (15)

1+ wch)thho if j=ch, agn =20, Vo > Ogiven.

In (15), we account for the possibility that the bB&uiseholds would prefer to stay at home if the

level of the unemployment benefit were the samthasnarket wagej(,s is a parameter capturing

13 The net utility that the representative houselyeits by undertaking the non-market activities siaged to be zero.



10

the households’ disutility of working), and thatvs® technological progress occurs in the Chinese
non-market sector (the rate at which labor progitgtgrows in this sector is exogenously givéh).

00

In each t, households located in country j decate {szt+v}j:0' {BthﬂW}v:O,

Froandg M Py loments., and{ciman Jo_, sublect to (12), (13) and (14) in order to

V=

maximize their discounted sequence of utilities
D> 60U, ,0<6 <1, (16)
v=0

wheref; represents the subjective discount factor of ayyiet households.

Government sectors

In each period t the government of country j praguthe public good Gcombining
nontradable and tradable goods according to:
Gj=min(G, §Gjro) §>0, (17)
where Gy and Gy are, respectively, the quantity of nontradabledgand the quantity of tradable

good that the government of country j buys in ptoduce the public good. Since it is assumed that

the government produces efficiently, (17) implidmtt Gy\.=(;Gjr; (the parametei; can be
interpreted as a purely technological parameteasila parameter reflecting the choice that the
government of country j does concerning the charatics of the public good that it intends to
provide)®®
Hence, in each period t, the government of couptrgs to decide the fractiory @f the
country’s GDP to be spent for the production ofphblic good:
PintGint PPt Gre=Git(Pine Y jne Pt Yime) - 05 Ge<1. (18)
In each t, the government of country j must satitsfyperiod budget constraint:
Bstr1tEitFigerat (Hj-Li) St Gie(Pine Y jne tPime Y jr) SM =M1+ TjeH (1450 Byt Eje (L +i) Figes
Bico Ficoand M., given, #, (19)
where Bg; are the domestic financial assets accumulatechgiyseriod t-1 by the j-country’s

government sector and carried over into periodth wiominal yield j}, and kg, are the foreign

1n China, nominal wages have increased over timellisectors, but those in the manufacturing seltawve grown
faster than in the primary sector: the ratio betwaages in the manufacturing and primary sectorevaml to 1.38 in
1997 and reached 1.88 in 2007. This legitimatescboice of treating the average primary sector wagjeeservation
wage for the Chinese workers.

15 For an alternative way of modeling government sijem see Monacelli and Perotti (2008).
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financial assets (denominated in foreign currermmgumulated during period t-1 by the j-country’s

government sector and carried over into perioctt wominal yield j.
The unemployment benefit is set by the US as atitna of nominal GDP, while for
simplicity it is assumed that the Chinese governmpags no unemployment benefit:

— Sust(pusNtYusNt + I:)usTtYusTt) If J =us, 0< Sust <1- gust 20
(kP (20)
0 if j=ch.
Equations (15) and (20) make the reservation wageth countries adjust over time. In particular,
equation (20) is instrumental to capturing the faat in an advanced country the opportunity cost
of households’ time tends to increase in the lamgwith the population’s income.

The no-Ponzi condition of the j-country’s govermrmsector is

i (Ejt+v - Ejt+v+1)|:jGt+v+1 + (Hj - th+v)Sjt+v +Gjt+v (Pth+ijNt+v + I:)jTt+ijTt+v) +
v
v=0 |_| (1+ijt+S)
s=0

Z Hit+vM jt+vaa +Tjt+V + (it +y - Ijt+V)Ejt+Vth+V

V=0 |‘| (1+ijtss)

Markets equilibrium conditions

Markets for labor and for the nontradable goodpamely domestic. In equilibrium, the labor

W.
market of country j is characterized or b%.J—t>Vjt entailing Li=L\i*+Lj¢=H;, or by
t

W.
Li=LinetLme<H, entailingP—Jt:Vjt. Equilibrium in the country j's market for the rteadable
it

good requires:
Yint=CinttGint- (22)
The market for the tradable good is internationaitegrated. Equilibrium in this market
requires:
YustetY eh 7 CusTit Centit GusTit Gentitlusnit lusTet lennet lenTe (23)
In this internationally integrated market, the qomee law must hold:
Pir=EPr, i, (24)
Money market equilibrium in country j requires tha each t money supply is equal to
money demand:
M5 =MG. (25)

Equilibrium in the world markets for financial &és requires
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BushitBusait FennitFena0, (26)
and

Bennitt Benait Fushit Fusc0- (27)
Policy regimes governing the world financial markets

We consider two possible scenarios for the wodonemy. Both scenarios share an initial

phase (“phase 1) starting at t=0 in which somen€be labor is still employed in the backward
sector of the economy and the Chinese authoritigsose capital controls so as to keep their
currency undervalued in order to accelerate econgnawth. As in period t*>0 China manages to
absorb all its manpower in the modern sectors efdbonomy, phase 2 begins. In phase 2, the
Chinese authorities can opt to maintain capitatrod® and an undervalued currency (Scenario A),

or they can fully liberalize the capital account et the exchange rate float (Scenario B).
In both phases, the US authorities decide{sagt}fzo, on fiscal policy by settinégust}fzo

and on monetary policy by setting the fixed rate gfowth of money supplyz, ,
Mit41-Mj
Mt

Hy = , >0 -1." Similarly, the Chinese authorities S@cnlree and Z, .

When the Chinese capital account is not liberdlizee only international transactions in
financial assets that take place are those opelstede Chinese authorities, which decide on the

time path of E(the nominal exchange rate). Consistently, undsrregime, the Chinese authorities

let their foreign asset holdings (“foreign resetyesljust so as to accommodate the flows of funds

generated by this mix of policies. In other worithés policy regime is characterized by (26), (27),
I:usHl:FusGFFcth:Q (28)

and
_ _ t 0
Echt = Echt = Echol_j (1+ gs—l) ' |_J (1+ 53_1) = 1! (29)

whereE,o(the level of the nominal exchange rate in periodu® the time path of, (the crawl

rate of the exchange rate) are both decided byCthieese authorities. Notice th@8)—together

with (26) and (2A-entails BgyitBysaitFehg=0 and BynitBene=0: the Chinese accumulation of

foreign reserves is the counterpart of the US megatet foreign asset position, and under this

% The conditionz; > 6, -1 is necessary for insuring that real money holdimgsountry j increase asymptotically at

the same rate asj¢ and K.
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regime it is assumed that the Chinese net holdifigiomestic assets are equal to Zérdence,
when the Chinese capital account is not liberaligddna’s foreign reserves evolve according to

cEGt+1'Fcth:iustF chGf TAusb (30)

where TA=Pr(Yirt-Ciri-Gire-line-ljre) 18 the trade account of country j (denominatedjin
currency) at time t. By considering (26) and (28he can see that (30) can be written as

Bust+ iFBusats = (1+ius) BushitBuscd * TALsy  Which is the consolidated (government+private

sector) balance sheet of the US economy undemptilisy regime: given the Chinese authorities’
willingness to accumulate foreign reserves, itmsnaterial how the US external debt is divided up
according to government and private sector netliligs.

If in period t* the Chinese authorities opt for mreversible regime switch, they liberalize
the capital account and the nominal exchange fdatgsf consistently with the two countries’
policies and market fundamentals. Hence, under ki regime, the interest-parity condition
holds:

) E )
(L+ign) = E (;ht (L+iys) (31)
cht-1

and the Chinese authorities set the maximum amouklS trade deficit—as a fractioh of US
GDP—that they are willing to finance in each perimg maneuvering their foreign reser/és.
Therefore, China’s net foreign asset position (deinated in US currency) evolves under this new

regime according to

Fennts 1t Fenate rBus Fushie 1 Fusct+ 2-[Fennitt Fenat Eust- 1 Fushit Fusad]=
=i ust[Fcth+ I:cth' Eust-l(FusHt+ FusG?]'TA ust (32)

where T'Atjstz'a(PusNtYust"PusTtYusTT)’ &ZO-

Summarizing, the regime with full capital mobilitand floating exchange rate is
characterized by (26), (27), (31) and (32). Finaityis worth to emphasize that also under this

" Typically, the People’s Bank of China seeks to pensate the accumulation of foreign reserves bingel
sterilization bills to domestic agents, so as tegkeontrol over money supply. As a result of thisllof operations, it is
normally the case that the government sector rediiseholdings of domestic assets, while privatendg increase
theirs. However, for our purposes, it is not neagsf model the specific modalities whereby thén€se central bank
controls the supply of money while accumulatingefgn reserves. What is essential for us is thanarease in the
government sector’s holdings of foreign assetsteaunterpart in an improvement of the counttyagle account.

8 There are alternative ways for setting the liroithe size of the US external deficit that the @bin authorities are
willing to finance (for instance, by setting a linto the US current account deficit as a fractiérChina’'s GDP).

However, in a two-country setup it is not relevantv this external constraint imposed on the USoisnfilated: for

simplicity and analytical convenience we opt fag thrmulation contained in the text.
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regime the possibility for the US to run a persistexternal deficit rests ultimately on the Chinese

authorities’ willingness to finance it.

3. CHARACTERIZATION OF AN EQUILIBRIUM PATH
Using the market equilibrium conditions and sodvthe agents’ optimization problems (see
the Appendix for the derivations), we obtain theteyn of equations governing the equilibrium path

of the economy:

Zt|:GUSTt _ L[I:uSSTt +(1+ KusNt+1J(1+pust) + CusTt _(1_ 5us)(1+ KusNt]:| + (;chTt _ LZCrTTt +
usTt usTt+1 usTt usTt chTt
K.
+(1+—K°“N“lj(1+pcm) poam (g dh)(h—“mtj =072 8m, g =20y (33)
chTt+1 chTt chTt chTt jTt
KnLind 9y [aiLiNt +1J
Y
Cm :C{KN ) Lth1 Lij jtj = (1-,7]‘)0;]‘.{;N 1- KthLth 1J./yj,|_jTt , (34)
K i iTt 7yl oKLt 1
i YKL i
LE g{ 17Nt +1}
jTtIjt
Gjn -G KiNt’L_ Loog = V,-'—,;Tf | (35)
K JNt jTt jt 1y
iTt iTt ZjajKjTtLth +1
l-a;
yJKthLJTt
1+ p
L1 = (—UStht : (36)
* 1+pcht
6[(1-a )L, +1-5]C Ko Lo Lo s0,
][( a]) jTt+1 J] =Nt jTt’gjt
D, = “in -1 (37)
it ~ ’
K.
C( e 1 I-th+1’ LjTt+l'gjt+l]
jTt+1
a. (1-v.)L.
K K(Lth’LjTt):W if t>0
) y.@-a;)L.
KJNt _ . j j/=gTt (38)
2N otherwise,

jTO
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K. Ll-a'i d
Hy-Lype a;D; Vit iNtb T > Nj; Ei
1-a, 1-y, B :
Uird | @iKme(Hj - L) ™ “m
it = 1 ©9
1, -y,
K' K O'D i
L{KJN'{ ’th’LjTtJ: {VJ KJNtJ (1{a;(1_,7‘) otherwise,
iTt aiRiTt Nl ™
1+ agp
N 1:( JN " (40)
et 1+ pent ¢
_ A - G) )X A+ F) MjaCine (41)
. - ol
L+ 4 - 8)(L-7) X (1+ &) '™ 1Cpy
1+ 7
_ —’u'-l if t>0 19
=1 8 (42)
ijo otherwise,i 0 given,
1-y.
Pne @K Telng
JNt - I JNt , (43)

= w1 1a
e yiKineb g

Lch't_ L1 L1 1+ﬂ (1+pjt)+(1'5j) 1+ iNt
Kire  Kir Kirts1 Kt
TA; = (a9

e Cint - i1l
K Xil(X-m7)@+ ;- G)M |, A+ 1) ]
Tt

It is easy to verify that equation (33) is derivieam the equilibrium condition of the world market
for the tradable good (23) by using (5) and (7)udtpns (34) and (35) give us the amounts of
tradables that are purchased in equilibrium, raspeg, by the households and by the government
of country j. Equation (36) governs the equilibriumajectory of the ratio between the capital
installed in the US tradable sector and that ifestaih the Chinese tradable secbEquation (37)

@+t )Pjt-1
it

19 Along an equilibrium path, the real rate of intﬁrejt = -1, is given by

,7.
ai Y i
Lo L C:
jTt-17 N Tt .
-1ift>0
Mt =1] 190 i giCjtt 1
Tt = jNt-1

ro otherwiserjg given.
?%1t should be noticed thatig and Ky can be considered as, respectively, the stoclapital per householdh the

tradable sector of country j and the stock of @mier householih the nontradable sector of country j.
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shows—together with (38)—that the rate of growtliref capital installed in the tradable sector of
country j depends in any t>0 on the quantitiesabbl that | devotes to the production of tradables
and nontradables both in t and in t+1. In (38), caue see the relationship linking, in each couptry
the evolution of the capital installed in the na@gible sector to that of the capital installedhia t
tradable sector. Notice that the rate of growthihef capital installed in the nontradable sector of
country j in any t>0 can be easily derived from)(aid (38):m =@+ pjt)m. In (39),
Kth Nt =T+

one can check that the possibility for country gtoploy all its manpower in the two market sectors
of the economy depends crucially on its endowmeitsapital in both sectors relatively to its
reservation wage (again, consistently with theizd facts, it is reasonable to assume that at@me
China employs some of its labor in the traditiosettor of the economy, while in no period this is
the case for the US). The law of motion of the Cbenmtio between the reservation wage and the
capital installed in the tradable sector is givgn40). Equation (41) is derived from the one-price
law (24) and gives the equilibrium level of the noai exchange rate of country j. In equation (42),
one has the equilibrium level of the nominal ingén@te in country j, which is constant since the
rate of money growth is fixed in both countries. &igpn (43) states that in equilibrium the relative
price of the nontradable good in terms of the toéelgood must equalize the ratio between the
marginal productivity of labor in the production toadables and the marginal productivity of labor
in the production of nontradables. Finally, equat{d4) gives the equilibrium level of the trade
account of country j.

By using (1), (5), (11), (15), (20) and (43), araa rewrite (39) as

aus(yus 'Sust¢usH us) < Vus

H 1 Sust
Sust¢us(yus - aus) ¢usH us 21

- I-usTt if L usTt <

us

1 L (43)
Lﬁj <H,-L,p Otherwise.

SUSI¢US aUS

L usNt = h(L usTt ’Sust) =
us(

It is apparent in (45) that unemployment emergethénUS whenever |sr exceeds the threshold

aus(Vus ~SustPusH us)
SustPus(Vus - Aus)

This reflects the fact that the labor elasticityaftput—and consequently the elasticity of labor

, and that beyond this threshold total unemploymeateases with L.

demand with respect to the product wage—is langehé nontradable sector than in the tradable

sector (s> ays ). Hence, in the presence of full employment, arement in l,q1; must be

Vus

% Since ys > ays, the restrictions,g; < is necessary in order to insure that one may halvemployment at

us' ‘us

equilibrium.



17

accommodated in equilibrium—other things remainggual—by a relatively large fall in the

product wage of the tradable sector, while theetfiisy decrease of L\; IS accompanied by a

relatively small increase in the product wage of tontradable sectdf. Therefore, as et

-S H
approaches the thresho.%“S(yus ustPustus) , the consumer wage tends to become closer to the

SustPus(Vus - Qus)

workers’ reservation wage. Moreover, in the preseat unemployment, the consumer wage is

equal to the workers’ reservation wage and an merg in L, iS accompanied by a larger

increase in the product wage of the nontradableoségan that occurring with full employment,

thus determining a more than offsetting fall i In sum, having assumed that the labor intensity
of growth is larger in the nontradable sector,rarease in |; requires a change in relative prices

that tends to be detrimental for total employméimally, one can show that along an equilibrium

path such an increase goes together with a fabtf Custt and Cusni (see the Appendix): a re-
usTt usTt

balancing of employment away from the nontradabt#® and towards the production of tradables
is paralleled by a reduction of the relative impade of private consumption as a source of demand

for domestic output.

4. GROWTH DYNAMICS UNDER DIFFERENT POLICY REGIMES

We examine the growth dynamics of the world ecopamder the hypothesis that at time 0
China—differently than the US—employs some of asdr in the backward sector of the economy.
This amounts to assume that the initial endowmkpts, and K.,no are relatively low with respect
to Vg (See (39)). The objective of accelerating econagnoavth can possibly justify the Chinese
policy to set the time profile of the nominal exoba rate. Under this policy, equation (29) can be
used to rewrite (41) as

(1+ Fys - 6,) A~ 7o) Xen(1+ Hie) M yosBon _ Cuome (46)
1+ Hop - )L o) Xus(L+ Hp) M Con

One can easily see from (46) that—by keeping tbeirency undervalued with respect to the US

currency—the Chinese authorities compress the Ghinensumption of tradables relatively to that
of the US (this compression of the Chinese consiomif tradables is consistent with the stylized
facts documented in the Introduction). By using)(388) and (39) for substituting;f, Kjy; and

22 Notice that in equilibrium the increment in,d1¢ is accompanied by a reduction of the relative pradethe

nontradables in terms of tradables.
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Lint: One can also verify that equation (46) defineplicitly the level of employment in the US
tradable sector as a function Qfk, Lenne Zo Gehe Sust Qust Ech Hus @Nd -

L uste= &L che Lo Zt »Gent Susts Qusts Echs Buss Hen) = (47)
One can see in equation (47) that when the Chinefigorities set the nominal exchange rate,
systematic monetary policies in US and in Chinaaféect the dynamics of the real variables. This
is not the case when the nominal exchange ratefloah consistently with the two countries’
policies and market fundamentals: monetary politi@ge no effect on real variables. Under this

policy regime, indeed, the relation betweggkand L., is given by (see the Appendix)

(1_ ach) L[::%r'}'t + 5us B Jch Tus
(1-a,) '

L usTt = I(L chTt) = (48)

We may capture the China’s policy of keeping itsency undervalued so as to maintain the
Chinese tradables relative cheap with respectad®t tradables by setting

E — Q(l+ ﬂch - Hch)(l'ﬂch)XusM ch—1ZO
ch —_—
° (1+ :uus - Hus)(l_ ”us)XchM us1l

, Q>0 (49)

and

gt - (1+ gch)(l-'- loust) , (50)
(1+ A, )A+ Peyy)

where Q is a constant whose value is decided b¥theese authorities (it measures the degree of
“aggressiveness” of the mercantilist strategy agldfity the Chinese authorities: a larger Q means
that—other things being equal—the Chinese currénoyaintained more undervalued with respect
to the US currency). Notice that asdécreases, that is as China reduces its gapvediato the US

in terms of capital per household in the tradaleleta, the Chinese authorities let their currency
gradually appreciate, but preserving the price cetiipeness of the Chinese tradables relatively to
the US tradables.

Given (36), (46), (49) and (50), one can rewri€)(as (see the Appendix)

Lustt = f(Lente Lennt Gent Sust: Gust Q)s o <0, fg < 0. (51)
Equations (48) and (51) allow us to state thatGhénese currency is undervalued any time that

Q >9t , Wheregt is that value of Q such thédL 1) = (L ¢t L chine»Ocnt :Sust:Just, @) - @ny time

2 Attime 0, the level of employment in the US tralgasector depends also on the initial endowmeintaital K., 7o

KusTo Kchnoand Kusno
At time 0, the level of employment in the US triléasector depends also on the initial endowmeintayital K.po

KusTo Kehnoand Kysno
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thatQ>9t, the US employment in the tradable sector is lotlvan its equilibrium level under a

floating exchange-rate regime.

We consider two possible scenarios for the worldnemy depending on whether the
Chinese authorities decide to fully liberalize ttaital account and let the exchange rate floag onc
that all its manpower has been absorbed in the magearket) sectors of the economy. The two
scenarios have in common phase 1.

Phase 1

The equilibrium trajectory of the real variablesgoverned for O<t<t* (phase 1) by three
difference equations ingly, Nep and Z (see the Appendix):

Q(L chres1s Nenteas Lentts Zes Nents Suss Gus Ochr Q) = Zi6(L chrteas Nente1 Lentts Nents Suss Guss Ochs Q) +
+ (L ehreers Nentrt Lentts Nent: Oen) = 00 Q>Q,, (52)
P(L chrisas Zesrs Nenoas Lentt Zto Nent Sus Gus: Gen Q) = 0. Q> Q, (53)

G(LchTHl’ Ncht+l’ I—chTt' Ncht’ gch) = O '25 (54)
Equations (52) and (53) are derived, respectiviebyn (33) and (36) by using (34), (35), (37), (38),

: . K :
(39) (with LysnFh(Lyste 8ys) @nd Lepyy = L( O, N ghs Lchth <He-Lenre) @nd (51). Equation
chTt

(54) is derived from (40) by using (34), (35), (37{38) and (39) (again, with

K : L ,
Lenne = L( AL N g Lchth <Hg, - L) Notice that we assume for simplicity and withéags
chTt

of generality that in phase 1 policy variables dut nhange §,,=3,s: 9ust =9us aNd gehe =cn
Ot <t *).

From (52)-(54) we have that Q (the degree of eaxgiveness of the mercantilist policy
undertaken by the Chinese authorities) affects dizeamics of the real variables. Moreover,
equations (42) and (49)-(50) show that having detioh Q the Chinese authorities can still choose
their preferred combination of (equilibrium) lewa the nominal interest rate and level (and time

profile) of the nominal exchange rate: givap. (the US rate of nominal money growth), there is a
continuum of combinations gfi;, and E¢; that are consistent with a given Q. Similarlythié US

authorities implement a more (less) inflationarynstary policy by setting a higher (loweg),,

the Chinese authorities may keep the dynamicseofehl variables and their nominal interest rate

% At time 0, the dynamics of the economy depends afsthe initial endowments of capitalj¢o Kusto Kehnoand

KusNo(see the Appendix).
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unchanged by fixing their nominal exchange rate latver (higher) level and letting it appreciate at
a higher (lower) rate.

The fact that in phase 1 the dynamics of the weclohomy depends also og,Neflects the
presence in China during this phase of some lalchnis still employed in the backward sector of
the economy. As in period t* all Chinese labor bs@bed in the modern sectors of the economy,
phase 2 begins.

Phase 2 (Scenario A)

In scenario A, the Chinese authorities never éiliee the capital account and never let the
exchange rate float, even if from period t*>0 one&China employs its entire manpower in the
modern sectors of the economy. In this case, thdilegum trajectory of the real variables of the
world economy is governed faztt by two difference equations ink1; and Z (see the Appendix):

M (LchTt+1’ I-chTt’ Zt ’gusgusgch’Q) = ZtU(LchTt+li I-chTt ’sJS’GUS’GCh’ Q) +
+0(L cnTter LenttsGon) = 0.Q>Q,,
X(LchTt+1’Zt+1’ I-chTt’Zt ’ng’gusgch’Q) =0, Q > Qt' (56)

Equations (55) and (56) are obtained, respectividy (33) and (36) by using (34), (35), (37), (38)
(39) (with Lygneh(LysteSys) @Nd Ly = Hen - Lonre) @nd (51), where for simplicity and without loss

(55)

of generality it is assumed thgfy =S5, Just = Ous aNA ey = Gy Ut 2t * . It is significant that—

in this scenario—long-run growth depends also onn@mely on the exchange-rate policy
conducted by the Chinese authorities.
Some propositions concerning long-run growth hiol8cenario A.

Proposition 1 The asymptotic rate of real GDP growth of countringreases with j, where

L =lim L, is the asymptotic equilibrium level of employménthe tradable sector of country j.

t- oo

Proof If Lyn—Ljr as too, then the country j's rate of real GDP growth agmhes
_ aj T . .- 6,0] 26
pj =6, [(1-crj)LjT +1-9;]-1, where p; = tI|m Pjt (see the Appendix), thus entalluﬁ—>0.
— 00 jT

Proposition 1 is a consequence of the fact thatlahg-run rate of real GDP growth is a
function of the marginal productivity of capital the production of tradables, since the production
process of all market sectors of the economy requiapital goods that are typically tradables (e.qg.
equipment and machinery), and technological pragriss driven by the accumulation and

installment of capital.

% As shown in the Appendit,jr—L ;7 as t>oo implies that lim Pepp, = lim p;; .
t- o J t- o
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Since by pegging their exchange rate the Chinat®aties affect the difference between
L,s1rand L1y they can seE; so as to have higher long-run growth in China thahe US:
Proposition 2 Supposing that in the long run China tends to gfaster than the US, China’s
asymptotic rate of real GDP growth depends onistsaf policy. Moreover, China displays a higher
asymptotic rate of real GDP growth than the UStdfaxchange rate is maintained sufficiently

undervalued, i.e., iR > Q, where the threshol® depends on the structural and policy parameters

of the two countriesoy, dys Yer Yus Nt Nus Octr Ous et Sus Hen Hus Cetr Cus Pus Teh» Sus Jus)-
Proof: See the Appendix.

It should be stressed that the pegging of the axgph rate by the Chinese authorities may
not be necessary to insure that the asymptoticofateal GDP growth is higher in China than in the
US: the structural and policy parameters of the t@ontries may be sufficient to guarantee higher
long-run growth in China, without the need of kewpits exchange rate artificially undervalued
(see Proposition 7 below). The relationship linkihg asymptotic rate of real growth of the country
growing faster in the long run to its fiscal polisycaptured by the following Proposition:
Proposition 3 Supposing that in the long run China tends to gfaster than the USQ> Q),
China’s asymptotic rate of real growth increaseth\wgy, , namely with the fraction of its GDP
devoted to the provision of the public good, if faéer is produced by using a relatively small

proportion of nontradable good, i.e.,(j§, is below a critical threshold,, depending of.p, Yer
Nerr Octy Och @aNd Hy. The opposite is true @, is relatively large: if7, >, a larger fraction of
GDP spent for producing the public good in Chita{(s a largeig,, ) depresses China’s long-run

real growth. If¢, is close to,,, a change irg,, has little effect on China’s long-run real growth

(in the special case in whicfy, ={,,, a change irg,, has no effect on long-run real growth).

Proof. See the Appendix.

Long-run real growth in China (the country whidshtthe higher asymptotic rate of growth)
is sensitive to both the fraction of its GDP devote public expenditures and the composition of
public expenditures (the mix of tradables and ramtgbles purchased by the government). This
result reflects the fact that fiscal policy caneatfthe composition of aggregate demand and shift
domestic production towards the sector produciaglables, thus feeding long-run growth (see

Proposition 1). Finally, notice that—4&g, is very close to the thresholt),—changes in China’s

fiscal policy have very little effect on its long#r real growth.

Proposition 4 Supposing that the asymptotic rate of real GDRvigras higher in China than in the
US (Q>Q), a permanent appreciation of the Chinese currgacyower Q) boosts the US
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asymptotic rate of real GDP growth, but it may gate structural unemployment (or increase the
volume of structural unemployment) in the US.
Proof: See the Appendix.

It is intuitive that the appreciation of the Claeecurrency moves some production of
tradables towards the US, thus increasipg:LAs we know from Proposition 1, this increase b®os
long-run growth in the US. However, as we know frequation (45) and related discussion, the
increase in |t may be accompanied by the emergence of some walicmemployment (if the
long-run equilibrium associated with the initiallva of Q exhibits full employment), or it can
increase the volume of structural unemploymenth@ long-run equilibrium associated with the
initial value of Q is characterized by the preseatanemployment). It is straightforward that this
unpleasant effect of an appreciation of the Chirseency can be eliminated or mitigated by a
reduction of the US workers’ reservation wage, Wwh@an be brought about by a cut in the

unemployment benefit (a lowey ).

Proposition 5 Supposing that the asymptotic rate of real GDRvtras higher in China than in the
US (Q > Q), a permanent decrease in the fraction of the D% @evoted to the provision of the
public good (a loweig,s) boosts the US asymptotic rate of real GDP growth it may generate

structural unemployment (or increase the volumstiofctural unemployment) in the US.
Proof: See the Appendix.

A fall of government consumption allows the US narease capital accumulation and the
relative weight of the sector producing capital g®d@.e., the tradable sector). As a result, lang-r
growth is boosted in the US, but the shrinkingh&f hontradable sector may be detrimental for total
employment.

For studying the transitional path along which therld economy moves from period t*

onwards in Scenario A, we linearize the system-(56) around (L, Z=0) under the assumption

that Q > Q, whereZ = Itim Z,. The linearized system thus obtained has onlypartle converging to

(Lehts Z=0), which is governed foet* by

Ztht

- My
Loy = chTt+1 ’ (57)

L X
chTt t

X
Lentier 7 %ee1

%, 1
A R (58)
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where all the partial derivativas, , n, , X, andx, are evaluated at (|, Z=0)
t cl t

y M
hTt chTt+1 t+1

<

XZ I_IL I_IZ
and are such thaj<._ "t <1, .__chTt -4 and t
n

Xz

o WheneverTA <=0, where

-
t41 LehTest LenTes1 [< >

TA;=lim TA; (see the Appendix). Considering (57), this implteat—along the transitional

to o0
path—L.,1eLent If @nd only if TA,<O: along the transitional path, China’s employmenthe

tradable sector is higher than its long-run leveénever the US tends asymptotically to run a trade
account deficit. It is not surprising that this idéfis associated with an aggressive exchange-rate
policy on the part of the Chinese authorities:

Proposition 6 The US tends asymptotically to run a trade accdefitit (TA,.<0) whenever the

Chinese currency is kept sufficiently depreciated.
Proof: See the Appendix.

Numerical examples also show that a more depezti&hinese currency tends to be
associated with a faster accumulation of capital @aosorption of the entire Chinese manpower in
the modern sectors of the economy, and thus wghaater phase 1: a larger Q may lower t* (see
the Appendix). In this way, the model captures @pdrtant reason that is often mentioned to
explain why the Chinese authorities are willingkeep their currency systematically undervalued
and to finance the persistent US trade deficits tbempressing Chinese consumption. Conversely,
these examples show that an appreciation of theeSé currency tends to prolong phase 1 and
may increase (or generate) unemployment in the Is& aong the transitional path: the US trade
deficit shrinks and the employment level riseshia US tradable sector, but not enough to offset the
decline of employment in the US sector producingtramables. Thus, a trade-off tends to emerge
for the US also along the transition path: an agpt®n of the Chinese currency boosts the US
tradable sector and raises the US rate of growthiHe structural change made necessary to meet
the different composition of demand may have a tnagaet impact on US total employment.
Phase 2 (Scenario B)

In scenario B, the Chinese authorities liberalize capital account and let the exchange rate
float in period t*>0. In this case, the equilibriutrajectory of the real variables of the world

economy is governed fortt by two difference equations ink1; and Z (see the Appendix):
qJ(l-chTt+1’ Lentts Zt ’guS’GUS’GCh) = ZtU(LchTt+1’ LenTt ’nggus) + O(LchTt+1’ LenTt !gch) =0, (59)

/\(I—chTt+1-Zt+1- I—chTtht -gus@us@ch) =0, (60)

where (see the Appendix)
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aUSh(I(LchTt)’gus) +10 .
Vusl(LchTt)

Equations (59) and (60) are obtained, respectiviyn (33) and (36) by using (34), (35), (37), (38)

(39) (with L g =h(L 4er¢,Sys) @Nd L, =H,, -L,r) and (48). The inequality (61) reflects the

U(L eireens Lent Sus: Ous) < €11 (Lenro)] U (61)

constraint imposed on US policies by the Chinedéngness to finance the US external deficit,

_ -TA
whereu(L ¢hrs1s Lentt Ous) = =———=— and
I:)usTt usTt
<ZII(LchTt)]OtUS!a,USh(I(LChTt)SUS) +1] = {[PUSNtYusNt + I:)usTtYusTt] )
yusI ( L chTt) PusTtK usTt

Proposition 1 holds even in Scenario B. Furthermior&cenario B one has:
Proposition 7 Asymptotically, the real GDP of the country whosmugeholds are less impatient,

say Chinaf.>0,9, grows at a higher rate.

Proof. Since in Scenario B (48) holdsOt=t* , it is trivial to see that

(1-ay) Lﬁ‘;% +1-9y5 = (1- ach)Liﬁq +1- d.p, thus implying thap,, > o, sinced >0,

Proposition 7 implies that if we treat the US s telatively impatient countryd (<6,
consistently with the evidence in favor of a loyeopensity to save for US households relative to
their European and Asian counterparts (see Ghebal., 2008), under a floating exchange rate and
no capital control one should expect higher longeal growth in China than in the US and Z=0.
Maintaining that the Chinese households are legatient than their US counterpart,£6,,9),

Proposition 5 holds also in Scenario B, togethéhwi
Proposition 8 If 8.,,>0,5 the abandonment by the Chinese authorities oéxchange-rate regime

of Phase 1 (namely, an exchange-rate pegging ingplyisystematic undervaluation of the Chinese
currency) in favor of the regime characterizingr@re B (namely a regime in which the exchange
rate floats freely in response to market fundamensémd government policies) raises the US
asymptotic rate of real GDP growth, but it may gate structural unemployment (or increase the
volume of structural unemployment) in the US.

Proof. See the Appendix.

The intuition underlying Proposition 8 is very dian to that discussed while commenting
Proposition 4, since the abandonment of the exchaai® pegging brings about a permanent
appreciation of the Chinese currency.

Proposition 9 If 8,>6,, a reduced willingness on the part of the Chirsdaorities to finance the

US external deficit (a loweg) may force the US to lowey,s, namely the fraction of its GDP

devoted to public expenditures in tradable and naglaible goods, if the latter are disproportionally
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dedicated to the purchase of tradables, i.€,ifs below a critical threshold,s. The opposite is

true if { ¢ is relatively large: if7 s > ¢, @ smallerg,.can further increase the US long-run trade

deficit.
Proof. See the Appendix.

Proposition 9 is a consequence of the fact thahei US public consumption is relatively
more intense in tradables than private consump@ioreduction of the US public consumption
(which increases US households’ disposable incomg)oves the US trade account.

Also in the case of Scenario B, one can capturg thle Chinese authorities may be
willing to finance a structural US external defieihd to accumulate foreign reserves forever,
namely that may explain wtip0, by studying the transitional path along whicé tvorld economy
moves from period t* onwards. For studying thisigieional path, we linearize the system (59)-(60)

around (l.p, Z=0) under the assumption t#at>0 s The linearized system thus obtained has only

one path converging to {1, Z=0), which is governed foet* by

Zi%¥z,
l'IJL
s _ 62
Lentt = Lentt-Lent = W] ChTt+1/\ J ( )
L Z
_ chTt t
AN
L o
t-t*
/\Z
Zt :Zt* - t y (63)
Nz
t+1
where all the partial derivativeg, , w__,w__ , A, andA, are evaluated at (hy, Z=0)
t chTt chTt+1 t t+1
> <
Ny WL W,
and are such thaj<.—t <1, .t 59, and__ % J_lg wheneverTA 4 =;0 (see the
/\zt+1 LenTtet qJ'-chTt+1 < >

Appendix). Considering (62), this implies that—ajathe transitional path—h L, 7if and only
if TA ,<0. The same remarks made while discussing the@@nas$ result obtained from the analysis

of the transitional path in Scenario A apply here.
5. CONCLUSIONS
Our two-country two-stage growth model capturessyrabiotic relationship linking the US

to China in recent years, provides an analyticalpsable to reproduce several aspects of the “Sino-

American co-dependency” story that are broadly isbeist with the available evidence, and helps
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to analyze alternative (medium- and long-term) ades for the evolution of the Sino-American
relationship?’ Hence, this work contributes to the debate on ajlgbowth-rebalancing, a process
that, according to most scholars, the recent ecanand financial crisis has made more likely and
desirable.

The first stage of the model (Phase 1) reprodubes Sino-American co-dependency
emerged in the last decade. The Chinese leadenstapdains an undervalued exchange vigea-
vis the US dollar aiming to boost the country’s expaytsectors and to mobilize part of rural
workers into the industrial sectors. In so doindpi@a runs persistent and large current account
surpluses that lead to the rapid accumulation btige stock of foreign reserves (most of which
denominated in US dollars). The US, in turn, exgltihe Chinese willingness to finance its current
account deficits in order to keep high househatdsisumption.

The second stage of the model (Phase 2) reflectpbssible scenarios that can materialize,
depending on whether the Chinese authorities lilzeréhe capital account and float the renminbi,
once that all the Chinese labor force employechenliackward sectors of the economy has been
mobilized in the most productive sectors. We sunmeabelow the main results described and
discussed in the main text of the paper and irAthgendix.

In Scenario A, China never liberalizes the camtaount and never floats the currency. As
long as the domestic currency remains undervaludd respect to the dollar, the long-run rate of
real GDP growth in China is i) greater than in {8 and ii) depends on the size and the
composition (in terms of the relative share of atalds and nontradables) of Chinese public
expenditures. Provided that the labor intensitgmiwth is larger in the nontradable sector than in
the tradable sector, a more appreciated Chinesermy leads to a structural adjustment of the US
economy toward the production of tradables, thukiecang the US trade deficits and raising the
long-run US growth. However, the employment gamthe tradable sector may not be sufficient to
offset the job losses in the nontradable sectathi;wway, structural unemployment may emerge (or
expand) in the US.

It is worth noticing that the undervaluation of tteaminbi in Phase 1 guarantees that US
consumption and production of nontradables remagh,hand leads to a faster accumulation of
capital in China, thereby reducing the time neagsta absorb the Chinese manpower into the

productive sectors of the economy. A more appredi&hinese currency tends to lengthen this

2" To keep the model tractable, we deliberately retgleme aspects (which represent avenues for futsearch), such
as the features of the financial sectors in theab®&in China, the role played by third countriegjiiowth-rebalancing,
the implications of processing trade and differanioicing strategies, and the different behaviorpoivately and

publicly owned companies in China.
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period, thus jeopardizing the achievement of faifidr mobilization in Chirf§ and possibly creating
US unemployment also during the transition gath.

In Scenario B, the Chinese authorities fully lidee the capital account and let the
exchange rate float once complete labor mobilizati@s occurred. This switch amounts to a
permanent appreciation of the Chinese currency rgéng effects that are similar to those
considered in the previous Scenario. If the Chirseg@orities reduce the extent to which they are
willing to finance the US deficits, the US policyakers would be forced to change their fiscal
policy depending on the composition of governmepensling in terms of tradables and
nontradables.

Some general questions are raised by our analysisvhat extent can a change in the
Chinese exchange rate regirane be beneficial to both US growth and employmentha
medium and long term? Is the re-orientation of ti& economy toward tradable manufacturing
sectors conducive to a desirable redistributiothefUS labor force across sectors? Can the Chinese
and American authorities use exchange rate andlfsaicies to engineer an adjustment process
that does neither jeopardize the growth prospetthe Chinese economy nor cause structural
unemployment problems in the US?

This model suggests that the maintenance of the-&merican co-dependency has both
served the growth and labor mobilization goals bin@ and allowed the US households to enjoy a
high level of consumption. However, this has corh¢ha cost of a persistently subdued level of
domestic consumption in China and of an increagiegendence of the US on the Chinese
willingness to finance its external deficifsOur analysis shows that redressing global imbasnc
may imply some relevant costs. If exchange ratefmedl policies are not properly tuned in both

% |n a companion paper (see Bonatti and Fracas€i9)2@e show that a premature appreciation may gvement
forever the complete absorption of the Chinese mwarp into the modern sectors.

2'We consider here neither population nor labor dogcowth rates. In fact, a decline in the US pojiitarate of
growth and in the labor force participation rate é&gued in Feldstein, 2009) might mitigate the imsunemployment
due to sectoral reallocation of demand.

30 China has maintained a high degree of domesticndiah repression in order to facilitate the stedtion of
mounting foreign reserves and to drive the allacatf domestic investment across alternative usesaddition, to
preserve its export-driven model of growth, Chiiaa hccepted very limited monetary policy independeand, despite
its efforts to the contrary, a certain degree gfitedh misallocation. The US, on its part, has pesgively increased its
dependence on the willingness of the Chinese aitig®to finance the US external deficits by acclating even more
dollar-denominated US Treasuries. Moreover, its ufeacturing sector has progressively declined, wiabetic
financial activities have prospered, facilitatifigetemergence of excess liquidity and overleveragisgmuch as the

persistence of very low households’ savings (sethis, Obstfeld, 2010).
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countries, the rebalancing process may lead toethergence of transitional and, eventually,
structural unemployment in the US and to a slow+tlanvthe process whereby the Chinese labor

force is gradually absorbed in the modern sectbtiseoeconomy.
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1 Derivation of the equations characterizing an eglibrium path

1.1 From firms’ first-order conditions with respectlédor, we get:

1
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One can use (Al) and (A2) to obtain equation (¥8)reover, by using (Al) to obtain the labor demahde

by each firm producing j¥;, the intertemporal problem of the representatii® producing nontradables

can be solved by maximizing
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respect tojt, Kjn+1 and the Lagrange multiplieég, and then by eliminatingyy;, thus obtaining:
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1.2 Similarly, one can solve the intertemporal problefrthe representative firm producing tradablessth

obtaining
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1.3 By using (14) to obtain the labor supplied by edaiusehold, the intertemporal problem of the

representative household can be solved by maxigizin

/7;
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respect to fxt, G, Mjt, BjHt+1, Fht+1 @nd the Lagrange multiplievy;, and then by eliminatingy;, thus

obtaining:
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Notice that (A13) is obtained by using (19) (thergmment’s budget constraint) for substituting i the
household’s budget constraint, and by using (3),(&, (7), (18),(21) and (22).

The household’s optimal path must also satisfytridwesversality conditions
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1.4 To derive (35), one can use (18) and the fact ttiatgovernment produces efficientlyj,Qq‘;CjGjTt) to
obtain

g (PthYth Ly J
itl 5 tYm
_ 9t (Pine Yine + Pre Yime) _ Pt

Pintedj + Pt (PthZj +1J

Pirt

(A16)

Gin

Finally, one can use (43) and the production fumgi(1) and (5) to rewrite (A16) as (35).
1.5To derive (34), one can use\@(;Gjr, the equilibrium condition (22), the productiométion (1) and

(35) to obtain

v aiL jnt
Kire LT d0| — 2 +1
J JTt> 19 ijjTt

(A17)

_ Vi
Cth_KthleNt' K L]_.yi
{iaiK e Lt

1-a,
ViKineLjre
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Moreover, one can use (A9) and (43) to obtain

Ly,
_ @-7))a;K i Lint Cine

C (A18)
jTt 1-a.
mMKNLé
Finally, one can use (A17) to rewrite (A18) as (34)
1.6To derive (38), one can use (Al) and the fact fag} = K}/,{,t to rewrite (A3) as
-5) L}?Nt+1F)th+l -9 Pirisa
: + : =P, (A19)
(1+|jt+1) (1+|jt+1)
Similarly, one can use (A2) and the fact tiAg, = Kﬁt to rewrite (A6) as
1-a)L% P, 1- 5, )P
( ]) ]'Tt+l Tt+1 +( J.) JTt+1 _ - (A20)
(1+|jt+1) (1+|jt+1)
Finally, one can use (43), (A19) and (A20) to ab{&@6).
1.7 To derive (37), one can use (Al1l) to rewrite (A26)
HJ- CjTt _
6, [(1-aj)LjT +1-9;] =1 (A21)

jTt+1
Finally, one can use (34) to rewrite (A21) as (37).
1.8 To derive (39), one should consider that (14),)(Afd (A2)—together—rule out the possibility that

W. W.
P—”<Vjt along an equilibrium path. Hence, labor marketildaium requires—”zvjt. Furthermore,

it jt

W.
one can conclude from (14), (Al) and (A2) thg.f_>vit entails Ly+Ljn=H;, which—in its turn—implies
I

- 17
_ Vit a.D. VKl _

consiaer , , antl i = a >N entals Lyi=ri-LiTt.
( der (11), (A2), (A17) andl j; < ) that —— ! o N, entails Ly=Hj-Lr

jTt Lirt | @Ky (Hj-Li )™

Thus,
a, ;

aD, ViKine L jre

L =Hj-Lyp if — = >Ny (A22)

1-a. 1-y.
L | aKire(Hj-L)™

-a 1
: a;D; yjKthLljft' . Wi : .
Finally, < N entails—— =V (again, consider (11), (14), (43) and (A2)).
1-a. 1y jt P. Jt

Lird | @iKim(Hj-Lym)™" it

Thus, one can use (Al) and (43) to obtain

1
i 1y, 1 7
I | LS Y P aDi VKb <N, (A23)
INt a K. (1-a))(1-17,) la, 1y, =V
i) Ny Ly Lirt | @Ky (Hj-Lim)

1.9To derive (41), rewrite (A10) as
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Xi @) =X - X6 A+ E) T X =My P Ciry) ™ (A24)
Since (1 + ﬁj)'l <1, equation (A24) is such that ifgxx; then x—d as t>ow, if Xjp<X; then x—- as

X (1+74;)
@-n7;)(1+ ;- 6)

consistent with the optimality and boundary cordis is X=X for all t. This implies that along an

t—o0, if Xjo=X; then %=X for all t, wherexj = . Therefore, the only value oitxhat is

equilibrium path one has

Mt _ @-n)A+4; - 6; )(1+,L_1j)tM i1

P = (A25)
J CimeX; Citt X
Considering (A25), one can use the one-price laiy {@ obtain (41).
2 Derivation of equation (48)
Considering (31) and (A11), one can check that
Ei 1+i4 PrtPria6CitCint-
jt - .jtz JTEOTt-1Yi ™~ Tt 'Ttl,i;tj. (A26)
Ejtr 1+t PrtPradiCirtaCimt
Considering (24), one has
E. PrPria . .
jto _ NTthime iz i (A27)

Eit-1  FrtPma
Thus, (A26) and (A27)—together—imply that under mafing exchange-rate regime one has
GCmCimta . .. . .
——————=1i#j whichinits turn entails (48) (see equation (§21
0;Cirt4Cimt
3 Derivation of equation (51)

Consider that—by using (29), (52) and (53) to sitiist for E,, in (44)—one obtains

CusTt — Q C:ChTt . (A28)
K usTt K chTt

By using (34), (38) and (45), (A28) becomes
C(K (h(l— usTt vsust)v L usTt)v h(l— usTt -Sust)v L usTt vgust) = QC(K(LchNtv L chTt)v L chNt I-chTt -gcht)v t>0, (A29)

from which one can obtain Ly as an implicit function ofLcntt, LehntsOcht Sust:Just @and  Q:

LusTt = f(LehTe Lehnts9eht Sust:Just: Q) -

(K (h(L ysTt Sust): L usTt)s N(L usTt Sust) L usTt vgust)
oL usTt

In particular, one can check thg? <0 and

GC(K (h(L ysTt Sust)s L usTt): N(L ysTt Sust): L usTt vgust)
0dyst

4 Derivation of equations (52)-(54)
To derive the system (52)-(54), consider thagy, = L(K(L chne Lente)s Nent Lente) < Hen - Lenme,0<t <t *

<0, thus entailingfg < CGand fgust <Q

(see equations (38) and (39)), from which one abtai
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1
,70h l-a, (1_,7 )
1_ a N htL ] ] ych”ch
Lchnt = N(Nents Lentt) = ( Chj i —chlt <Hgp-Lep, 0<t<t*. (A30)
1-Ven chDen
i i a A A _ TAgyst
Equation (52) contains  ¢(Lchtt+1, Neht+1: LenTts Neht: Sus: Qus: 9ch Q) = -—— > — and
I:)usTtK usTt
A — TA cht A A A
AL ehTt+1: Nente1s LenTt: Neht:Oeh) =-——— -, Where ¢(L chTt+1, Neht+1s LehTts Nehts Suss Qus Ich» Q)
I:)chTtK chTt

is obtained by setting L,s1t= f(LenTtsN(Neht LenTt) OchsSus:Ous: @) (Ssee  equation  (51)),

Sust+1 = Sust = Sus @Nd Gystr1 = Just = Jus Just+1 = Just = Ous Ot such that O<t<t* in

[1"' K(m—usTﬂ ’Susﬁ-l)7LusT+1)]6{J§:(K(r(LusTtStht)7LusT) ,I’( LusTtisusT) ’ LusTtgusg
[1-ay9 Lﬁué'rﬂ +1-9,4 '1C(K(f'( LusTe1 Sust)sLusTen) N(LusTer Sustd)s LusTﬂagusPrl)

-(2- djsil"' K(dLusTbsijsr)yLusT)] +G(K(KLusTtStht)yLusT) H(LysTeSus): LusTtgusg + (A31)
+C(K(r(LusTt75thT)’LusT)I(LusTtSust)’LusTtgusi)’ >0

while #(L cnTt+1- Nent+1: LenTts Neht, Och ) is obtained by settingt i =N(N Loy XSEE €quation (A30))

Qs
B I-usTt'

and gent = deht+1 = 0cpn O t'such that O<t<t* in

[1+ K(L chNt+1, L chTt+1)]5chC(K (I— chNt» L chTt)- L chNt» L chTt)vgcht)
ch 'l
[(1-acn) ghTt+1 +1- O] C(K (Lchnt+1 LenTeea)s Lennts1s LehTesd vgcht+1)

- (1' ‘ych)[l+ K(L chNt LchTt)] -

- LZﬁt}t +G(K (L et Lento): L ehne Lentt ent) + CK (L LenTo): Lehne LenTt Gent): >0 (A32)
In their turn, equations (A31) and (A32) are dediviy using (34), (35), (37), (38) and (45).
Equation (53) is obtained by settiig,stt = f (L cht:N(Nent: LenTt): Gch Sus Gusi Q) » Sustr1 = Sust = Sus:
Lennt = N(Neht: LehTt) » Gust = Gustr = Gus @Nd Gene =Yeht1 =Gch O tsuch that O<t<t* in
ZBusCK (ML usTt Sust): LusTd): N(L usTe Sust): L usTt Gust)
Zor- C(K (N(L ysTer1 Susts1): L usTer) ML usTert Sustrr), L usTer1 Guste1)
[(1- ach)LgﬁTtﬂ +1- 5ch]‘90hC(K(|—chNt' L chTt): L chnits LchTt)19cht)
[(1-ays) LﬁussTHl +1- 8,s)C(K (L ehntets LenTten): Lenntet: LenTee1 Ochte1)
where (A33) is derived from (36) by using (34), X387), (38) and (45).

Equation (54) is obtained by settitg,n: =N(N¢ho Lenre @0 Oeht = 9eht+1 = 0ch O tsuch that O<t<t* in
N gt (L + Gign) CIK (L auest L enrisn)s L oot s L eiress - Genien)
Bun[(1- @) Li3iriss +1- O IC(K(L coyer L eire)s L Lenr): Gene)
In its turn, equation (A34) is derived from (40) bying (34), (35), (37) and (38).

Notice that for t=0 equations (52), (53) and (5d4g3dme, respectively,

=0, t>0, (A33)

cht+1 ~

=0,t>0, (A34)

K A A K N A
ZO{G( " UsNO (L ysT0:5us). L us'ro,gus] + C( KUSNO (L ysTo:Sus): L usTor gus} -Llsro 1+ dus +
usTO usTO
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n K n n
[1+ K(h(L ysT1:Sus) L usTl)]‘gusC( K usNo, h(L ysT0:Sus)s L usTor gusJ

+ usTO

1 -(1- 5us)—K usNO
ay ) . . . Kehto
(A-aygLusT1+1-9ys C(K (h(L ysT1:Sus)s LusTD)s (L ysT1:Sus)s L usT1s gus)

K A K A K
+ G[ KChNO' L chnos LchTO1gchj -LGmo C( KChN()’ L chnor LchTO1gchJ -(1- Jus)(l"' —KChNOJ +
chTO chTO chTO

K N
[1+ K(Lcthv L cth)]gchC( KChNO L chNO: I-chTOv gch]
chTO

=0, (A35)

+
1 .
[(1' aus) LzﬁTl +1- a-ch] C(K(Lcth’ Lcth)v Lcthi Lcth’ gch)

K n n
Z06’usc( K ushO, h(L ysTo:Sus)s L usTor gus}
usTO

Z,= C(K(h(LusTll §us): LusTa), h(LusT1'§u3)1 LusTl:gus) (A36)

K n
[(1-acn)Lgfry +1- 5ch]echc[ KC:$§ ,Lehno L chTO)vgchJ
Cl

[(1-ays) Lﬁ“ss-l-1+1- 5us]C(K(|—chN1' Lehte)sLehng LenTs gch)

and
s .
Ny, = N gno @+ Geon)C(K (L ghnss L entn): Lenniss L enta: Gcn) (A37)

K R L
Hch[(l' ach) LgﬁTl +1- 5ch]C(KChNO ) I-chN01 L chT0)1 gchj
chTO

where

K K o aA A
L o = L( KChNO v Nenos LchTOJ <Hg -Lewro » Lusto= f(LehTo L( KC:-I:S N chor LchTOJ'gcmSus'gus'Q) ,
chTO C

K K K .
and where g, —ChN0 - —usNO = ZusNO g N, are given.
chTO K usTo KchTO

5 Derivation of equations (55)-(56)

. . o TA
Equation (55) contain& (L ¢hrt+1, L chTt Sus:Gus:Gch. Q) = -———=— and
PusTtK usTt
_ TA o . . .
o(L chte+1 LenTt Gcn) =- Mt where o (L ch+1, Lont Sus:Gus Gcn, Q) is obtained by setting
IDchTthhTt
Luste = f(LentesHen - LenttoSus: Ous:Ochy @)+ Sustel =Sust = Sus  » Oust =Oustr1 =0Ous  @nd

Gent = Jeht+1 =Gch Ot 2t *in (A31), while O(L chri+1, Lehe: Gcn) is obtained by setting gy = He, - Lo
and gent =Jeht+1 =0ch Ut2t™* in (A32).
Equation (56) is obtained by setting, =He,- Lenres Lustt = T (LenTts Hen - LenTt Sus: Ous: Ochs Q)

Sust+1 = Sust = Suss Just = Just+1 = Gus aNd Jent = Jeht+1 = Teh Lt2t* in (A33).
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6 Proof that if L;y—L;r as t-oo, then in Scenario A the country j's rate of real ®P growth
approaches p; = 6,[(1- a'j)LLH +1-9;]-1, where p; = lim pj
t o0

Considering (1), (5), (11), (37), (38) and (43)earan verify that the country j's rate of real GBM@wth is
given in Scenario A by

L}./j”j qj(l'ﬁj)'l
JNt+1= Tt +1
Jl/jnjLa.'j(l'”j)'l
JNt =Tt

Vil it +ajljne ]

ViLitt+1 * ajLjnt+1

1 tet*, (A38)

,OGDPjt = (1+Pjt){

Pit

Pires1Yjre+s + PinesaYjnes2 [ PireYime * Pine Yine
I:’jt+1

WherepGDP_t = and_ .., = {Hch -Lenme if j=ch
J

Pt Yirt + Pine Yint INCT AL yeTe8u9 i j= US,E2E*.

Pit

By inspecting (A38), one can easily check thﬁttbLjT as tooco implies thatlim ,oGDP_t =1im pj; .
t- o0 | t- o0
Finally, by considering (37) and (38), one can aldweck that oL as oo implies that

lim oy = pj = 6[(1- @)L} +1- &1 -1. Thus, ky—Ly as o entails
t- o
lim pope =6 [(1-ay)LT +1-6;]-1.

7 Proof of Proposition 2

To verify that, if in the long run China tends tay faster than the US, China’s asymptotic rateeaf GDP

growth depends on its fiscal policy, consider tfid@hina’s asymptotic rate of real GDP growth igtner

than the US asymptotic rate of real GDP growth, mwst have.>p,s (see the proof of Proposition 1). In

Kitt
it

its turn, peppys implies thatZ, = - 0 as t>w. Hence, asbwo, equation (55) becomes

W(LchTs Och )=C(K(Hen - Lents Lent) Hen - Lent: LenT»Gcn) + G(K(Hen - Lent Lent): Hen - LenT: Lent Ocn) +

{14_ (- ¥en)ch(Hen - Lent)
# B2 Ko Lonr Lerrl¥en (1. g 311+ K (Hop - L, L] - Legh = S dmlaar L,
[(1-agn)L $h +1- 0]t [6cn @- acn)L i - (@~ Ocn)(L- Gep)]

(- 17en)(L- Acn)L il cn
ach(Heh -Lent) Neh - Ven)(Hen - I-chT)yCh

1 1a, a, R
@-77ch) ’70hych|-ch-|9h {ch@-acn)L iy +1 [ach(Hch‘ LehT) +1j
@-yen)(Hen - I—chT)yCh Venbent

o«
'1]gch|-cﬁtll'
+

- oL egh =0.(A39)
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The asymptotic equilibrium level of employment ihi@a’s tradable sector is a value QfJ[0,H.] that

satisfies (A39). If it exists, this asymptotic ddarium level is unique. Indeed, in the specialeas which

d.n=1, there is at most one value lof,1[0,H¢] satisfying (A39): in this case, the equilibriuevel of
employment in China’s tradable sector is this uaigalue of l.,,. In the case in which <1, there are at
most two values of .,{[0,H.y] satisfying (A39) and the asymptotic equilibriuevél of employment in
China’s tradable sector exists if the values @f{LJ[0,H.y] satisfying (A39) are two. In this case, the
equilibrium level of employment is the largest bése two values and it is unique, since the sntalldse
cannot be an equilibrium because it is inconsistétiit | ;N + 11t = 00t. Thus, given that the asymptotic
equilibrium level of employment of China’s tradalslector is a value of 4,1 satisfying (A39) and it is
unique, this equilibrium level is a function of @his structural parameters and@y, :

Lechm=P(Gch )- 40)

Hence, if China’s long-run growth is higher than ld8g-run growth, the asymptotic level of employmeh

China’s tradable sector is given by (A40) and Cliresymptotic rate of real GDP growth is given by
1@ . _
Pch = ech{(l' acn)[P(@cn)] M +1- 5ch} -1, which depends oQcy, -

To verify that China displays a higher asymptotiterof real GDP growth than the USQf> Q, consider

1
ech[(l‘ ach) LZﬁT +1- 5ch] B Hus(l‘ 5us)
Hus(l' aus)

a
that pg>pys if and only if{ } "> 1. Given (51), this implies

thatp.,>psif and only if

1

a
} - f(Lenm Hen - LenT Och Sus: Ous: Q) - (A41)

ech [(1‘ ach) LZF:T +1- 5ch] - eus(l‘ 5us)
Ous(1-ays)

By using (A40), one can rewrite the inequality (A4s
1

}aus > f(pP(9ch):Heh - P(Gch) Oeh :Sus:Gus: Q). (A42)

Ocnl(1-acn)l p@ch)]aCh +1-Jch] - Gysd-Ays)
Bus(1-ays)

Since fg < Q the inequality (A42) holds for afp > Q, whereQ is that value of Q satisfying

1

}aus = f(P@ch).Hch - P(Gch) Och »Sus:Gus: Q). (A43)

Genl[(1- Ach)[ P@ch)]1“ +1- Fenl - Gus(L- dys)
Ous(1-ays)

Considering (A29), (A39) and (A43), one can chdet Q depends OBch, Yeh Nehr Ochr Och Hetr Schr Och »
tys Yus Mus Ous Bus Hus Cus Pus Sus @andyys.

Finally, notice that ifQ > Q one ha.;>p,s implying that Lo, 7=p(Tch )-

8 Proof of Proposition 3
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If China’s asymptotic rate of real GDP growth ighmer than the US asymptotic rate of real GDP grootie

must havepg>pys Where Ocn = Hch{(l' acn)l p@ch)]aCh +1- 5ch} -1. Hence, %cn

F o Whenever
00ch

> >
dp@cn) | _ o- Therefore, Proposition 3 amounts to claim tHe@cn) ) o Whenever{

{cn- To verify
dgcn < dgcn

N
\Y

this claim, con&der_c%hT —p(Gch) g,,=0 " that is the asymptotic equilibrium level of empieent in China’s

1 ( - Lgch :O)ych
_ Ten@-Yen)Hen - L iy . One can easily check

tradable sector conditional dgjy, =0, and definel s, =
(L-77¢n)(1- crch)(LchT .

that
if {cp>Ccn, then dMLcnt Ten) . -0<0 (A44)
0dch  [Lepr 2L SR
and
if {op<{cn, thendW(Leht Gen) s >0, (A45)
09ch Lent < L
1 1-ag)Lch
(L-7en)X-ach) chTZch 1 (ach(Hch LchT) +1J|_ ﬁrTl
1% L c
1- Ho - L ch Yehbeht
where OW(L cnT . Geh) _ ”Ch( Yen)(Hen - Lenr) . Moreover, consider
09ch en-a )Lach
ch ch/-chT +1
y
(- ¥en)Hen - Lent) ch
that
OW(L ch7,9ch) < 0, (A46)
al-chT

LenT = P@ch)

thus implying that in a neighbourhood lo;hhT:O one has

< >
_ g.,=0
W(Lcn Goh)|g, =0 | =0 Wheneverl gyri= L3, (A47)
> <
[ + @-¥en)acn(Hen - LchT):|
WhereW(LchT'GCh)‘Qch:O _ @-acn)Venl cht L (- Uch)ach(Hch Lent) L4 ch

[ (:h(1 ach)l—ch'r (1' 5ch)(1' Hch)] /7chycthhT
From (A44), (A45) and (A47)—together—one can codelthat
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N
\Y

g,>01= LgCﬂT:O wheneverdn{ = e (A48)

Lenm=P(Gch)

\Y
N

— OW(LchT,9ch)

Furthermore, consider tha¥(Lcpt, Gch ) W(LchTs Gch)|g,, =0 + Jeh =0. This allows us to

agch
OW(L chT.9ch) < >
conclude from (A46), (A47) and (A48) thd @cn) =-Lh_ =10 whenever{ 4= Zch.
ddch OW(L chT,0ch) S <
oL cht

) OW(L o7,0
Finally, one should observe that the absolute vafuew becomes smaller &gy, becomes closer

deh
to (.. thus reducing the effect of a changegj, on the asymptotic rate of real GDP growth.

9 Proof of Proposition 4

_ _ L a
Since Lyst= f(P(Gcn):Hch - P(Gch) Gch Sus: Tus: Q) 1EQ <0, and pys=6d(1-ays)L 93 +1-9ys 1-1,

whereQ> Q, it is easy to verify tha{alé#QST <0 and 66'053 <0, Q> Q. Considering that the US asymptotic

rate of real GDP approachpg as t- o (see the proof of Proposition 1), one can conchuoie —65055 <0

that the US long-run GDP growth is boosted by aeteent in Q. Considering (45), one can concludmfro

OLust <0 that the US long-run equilibrium may be charagtatiby some unemployment brought about by

the decrease in Q (if—as a result of the decrease Q—L, st overpasses the threshold

a”_S(yus “SusPusH us) ), or by an increased volume of unemployment (if—at ithitial value of Q—l,¢t
SusPus(Vus-Aus)

I%us(yus -SusPusHus) ).

already exceeds the thresholg=
SusPus(Vus - Aus)

10 Proof of Proposition 5

, _ o a
Since Lyt = f(P(@ch):Heh - P(Och):Tch »Sus:Ous Q) fgus <0, and pys = Gdl(L- ayg)l 83 +1-9ys | -1,

whereQ>Q, it is easy to verify tha@ <0 and% <0,Q>Q. Given M <0 and% <0,
00ys 09ys 09us Qus
one can follow the same arguments as in the prioBfaposition 4 to conclude that a decreasg,jg boosts

US long-run growth, but it may have detrimentalgamn effects on US total employment.

11 Transitional path of the economy in Scenario A
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By solving the characteristic equation of the systebtained by linearizing (55)-(56) around.gk, Z=0),

I X
one can find the eigenvalueg, =- Lentt and Br=-s %, where g, >1 and 0<p, <1, since
LehTte1 Zin
X
SN, >N, soand. A _1%Pus (notice that all derivatives must be evaluatedLa},t, Z=0)).
chTt chTt+1 XZ 1+ Pch

t+1

Having only one initial condition (solelyZis given at time t*),5 >1 and0< g, <1 imply that the

linearized system is saddle-path stable.

n
By using the eigenvectar % , one can derive the system (57)-(58) governingstdidle path.
Bi-BI,
SincelM, = Cust | Gust | (Pys+ 5US)[1+ Fus(L-Vus)N(L “ST’S“S)}- Lus = _TAus and L >0,
usT usT Vus@-aus)Lust KustPusT onTtl

<
n
one can see that “

LehTt+l | < >

o Whenever TA s=¢ 0 Given pg,-4,>0, this implies that—along the

transitional path—Ly, 1oL opt if and only if TA,<O.

12 Proof of Proposition 6

ConsiderL yst = f (P(Gch). Heh - P(Och). Oeh 1Sus:Ous: Q) andTA us = KusTPustM(L usTSus:Gus) - where

aysh(L ysT Sus)
_ 1-
- 7ye) M ususk eks

_ a
M(L ysT,Sus:Tus) = L o3 -

a
_ 1- 1- L us
[1+ (1~ Vo)L st .sus)} L)L Ol isiCus g ) aue
@-ays)Vusk ust + Nus@- Yus)IN(L ysT Sus)] ™ ¥° . (A49)
a _ a _ -1
[gus(l' aus)L ulésT - (l' Jus)(l' eus)] ! Zus(l' aus)'— ul?l' +1 [aush(l- usT 1Sus) +1j
— Y
(- Vi) [N(L o7 Sys)] 08 Vs usT

Since fg < 0 and mLusT < 0, one can conclude that T,&0 OQsuch thatQ > AQ where AQis that value

of Q satisfyingm(f (p(dch). Heh - P(Och). Och »Sus:Jus: Q) +Sus:us) =0

13 Numerical example

We compare the dynamics of our two-country economyer two different sets of policies both consisten
with scenario A (no capital account liberalizatimd exchange-rate floating): we keep the same sdhre
the structural parameters and the initial cond#jaand we let vary the policy parameters, accogrftin a
permanent appreciation of the Chinese currencyPhase 1, this appreciation is accompanied in both
countries by some increase in the fraction of GIpens by the government, while in Phase 2 it is

accompanied only by a very minor increase in thetfon of GDP spent by the US government.
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Structural parameters 0.=0,~0.5, Yer=Yus=2/3, Och=0,~0.05, Ney=n,s=0.5, 6,4=0.95, 6,~0.945,
{ch=(,0.25,0,,551, w,=0.0715989, HH=0.2226363.

Initial conditions N;,=0.4189382, g=o.153241,m - 0.3366798 KusN0 - 9 3600964
KehTo KusTo

First set of policy parameter) =1.4161436§, = 0.002988953,, = 0.0008009358, 5, = 0.0499819
Gy = 0.1461167,,s = 0.1656187, 5, = 0.0490979
Second set of policy parameter§ =0.9888988(, =0.1225549§, s = 0.14350445 ¢ = 0.0499819
Gepy = 0.1461167,,s = 0.1682551 5,5 = 0.0490979
Notice that wittQ =Q  the Chinese currency is permanently more appeetititan withQ=Q', and that
the change in policies does not regard the polasameters that affect the reservation wage of tBe U
workers §us =Sys and Sys =Sys)-
Values of the endogenous variables associated whth first set of policy parameterg * =1
L ento =0.144, Lpyno = 0.0747589 pgho = 0.121619] ,s10 = 0.123,L ,gno = 0.097532
Puso=0.1014321, L cp1 = 0.1366363,L chn1 = Hen - Lty = 0.086 0gny =0.0768557, L ,q71=0.116,
Lusni=Hus- Lust1= 0.1066363 p, 1 = 0.0574646 7, = 0.150483 N7 = 0.400255
L cnre = 0.1336363+ (0.003(0.9814653' ™ t>1, Loyt = Hen - Lentt = 0.089- (0.003(0.9814653 1 t>1,
0.1124506 L ye7; < 0.11593390t 21, 0.1067024< L ygn; = Hys- L ysr < 0.11018570t 21,
Lep = 01336363 Ly = Hep - Lent = 0.089, pep =0.0761424 L o7 = 0.1124506
TA,

L sy = Hus-Lyst =0.1101857, p s =0.0561965,———US— =-0.097529
K usTPusT

Values of the endogenous variables associated with second set of policy parametetS‘" =2,

L eho =0.131, L gyno = 0.0861589,04n0 = 0.0883243L s = 0.1309 L ,sno = 0.0869987

Puso=0.0824711, Ligp71=0.1312, Ly =0.0854948 popy=0.075114, L 11 =0.1310115,
L N1 = 0.08685 p g1 =0.068514Z, =0.1524169 N; =0.4125  Lgpyi = Lept = 0.13363630t > 2,
Lennt =Hen-LenTt =LenNn =Lenn =Hen-Lon =0.089 0t =2,  pept = Pepy =0.07614240t > 2,
_ o : TA,
L ysTt = L yst =0.13218070t 2 2, Lygni = Lysy = 009 Ot =2 p| =0.0695352, ——US
K usTPusT

=0.

Notice that China is faster in absorbing its entir@npower in the modern sectors of the economy vitlsen

currency is more depreciate(i'(<t L Yhe adoption of the policy mix characterized bless aggressive

exchange-rate peg on the part of the Chinese atitisoallows the US to raise its asymptotic rateGaiP
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growth and to eliminate (both along the transitiqueth and asymptotically) the trade account defict it
runs when the Chinese currency is more depreciakémlvever, one has unemployment in the US (again,
both along the transitional path and asymptotigallyly when the second set of policy parameteasitgpted,
namely when the Chinese currency is more apprektiate

14 Derivation of equations (59)-(60)

: . _ TA _ TA
Equation (59) containg(L che+1, L entt Sus: Gus) = -5——=o— and o(L nrie, Lente Gen) = -5—22—,
PusTK usTt PusTK usTt

where U(LchTt+1 LonTt Sus: Ous) 1S Obtained by settingL . =I(Lp) (S€€  equation (48)),
Sust+1 = Sust = Sus aNd Gy = Yusea =Gus Ot=t* in (A31), while O(L i1, Lene Oen) is obtained by
SettingL g = Hen - Lenme @Nd Gcht = Geht+1 =Tcn Ut 2t* in (A32).

Equation (60) is obtained by setting n:=Hen-Lentt » Lustt =!(Lentt) » Sust+1 = Sust = Sus
Just = Gustra = Gus @NA G = Jenn =G L2t in (A33).

15 Derivation of inequality (61)

TA ust < E[PusNtYusNt"' I:)usTtYusTt] one can use (1), (5), (38), (43)
I:)usTtK usTt I:)usTtK usTt

Sinceu(L ¢ht+1, LehTt Sus:Ous) =-

Lusnt = Hus - Lustt@Nd L gy =1( Lepyy) to Obtain (61).

16 Proof of Proposition 8
From the proof of Proposition 2, we know that ifthe long run China tends to grow faster than tBe te

asymptotic level of employment in China’'s tradabétor is given by L, =p(9cn) (see equation (A40)).
From Proposition 7, we know that in Scenari@ 80, entails higher long-run growth in China than ie th
US. Hence, D05 Scenario B is characterized by k=p(9cn ) and L,s=(p(Tch ))-

Under the exchange-rate regime of Scenario A, hmeQ>9t, wheregt is that value of Q satisfying

I(LenTt) = F(LehTt-Hen - LenTt Och »Sus:Ousy Q) - Since fQ < (Q this implies that for any >9t and Lept
one hasl(Lqntt) > f(Lehtt:-Heh - LehTt Och Sus:Ous: Q) © for any level of employment in the Chinese
tradable sector, the level of employment in thettd8able sector is lower in Scenario A than inrace B.
In particular, for an >Q and Lyt one had (L¢yt) > f(LehT Hen - LenT Och Sus:Ous: Q) & for any Lep,

the asymptotic level of employment in the US trddaector is lower in Scenario A than in Scend&io

From Proposition 1, this implies that for any,k the asymptotic rate of US GDP growth is lower in
Scenario A than in Scenario B. Therefore, sinc&déenario BO.,>0,,5 implies that the asymptotic rate of
growth is higher in China than in the US ang{= p(9cp) . @ fortiori in Scenario A the asymptotic rate of

growth is higher in China than in the Wheneve >0, and L.n1= p(Qch) - Hence, again from the proof
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of Proposition 2, we know that f,>0,s also in Scenario A one must havg,}= p(Q¢ch) , thus entailing

Lust= f(P@ch):Heh - P@ch) Och Sus:Ous: Q) -
Given thatl(p@ch)) > f(P@ch)-Hech - POch): 9ch Sus:dus: Q) » one can conclude from Proposition 1 that

with 0,,>0,s the US asymptotic rate of GDP growth is higherarrttie exchange-rate regime of Scenario B

than under the exchange-rate regime of Scenartanally, following the argument presented in thegirof

Proposition 4, one can easily verify that wit>0,5 the higherL ¢ brought about by China’s

abandonment of the regime of Phase 1 in favorftifading exchange-rate regime may be detrimentahén
long run for US total employment.

17 Proof of Proposition 9

Considering the inequality (61), it is easy to dhétat—keepings,sconstant—a lowe€ forces the US to

changeg,g in order to Iower'TA:u(LchTm, L chTt-Sus:Ous) Ot . In particular, a loweg forces the
PustiK usTt

u

-TA _
US to lower——— = (L chT+1, L chTt :Sus: Ous)

__, Where we assuntg:p>6s
PustK usT LenTt+1 = Lentt = P(Tch)

To verify the impact of a change @, son _TAus , consider that i6c>6g then
usTK usT

0U(L chtt+1, L chTt »Sus:Jus)
09us

0 wheneverd ¢ = ¢y, Where

LenTt+1 = LenTt = P(Gch) <

\

I
_ s yuh(L%us™0 5,91 us

<us T,,c=0)Us
L-77ys)(1L- aus)(L%gST_ )

and L9us™%s that value of |, satisfying

1+ (- yus)aush(L ysT :Sus)

(- @)V usk usT } + (1"7U3)aush(1"usT’:°'us)-Lﬁg%:o. Hence, if0cp0yg one can conclude
~Ays

[6ys(L- aus)l-ﬁ‘& -(1- Sys)(1-6ys)] 1 MusVusl usT

that—keepings,sconstant—a lowek forces the US to redudg,, wheneverd s< s, O to increase it

wheneverd s> {ys.

18 Transitional path of the economy in Scenario B

By solving the characteristic equation of the systebtained by linearizing (59)-(60) around.gk, Z=0),

' . ¥ A\ .
one can find the elgenvalueﬁlz_ﬂ and x, =- “t_, where k;,>1 and 0<k,<1, since
LehTte Nz

N . A
Y sy, >0 and. % —1%Pus (notice that all derivatives must be evaluatedla},, Z=0)).
chTt chTt+1 /\Z 1+ Peh

t+1

Having only one initial condition (solelyZis given at time t*),x;>1 and 0<«, <1 imply that the

linearized system is saddle-path stable.
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W
By using the eigenvectarL, one can derive the system (62)-(63) governingstiadle path.

Ky -Ko)W
(K- K2) LehT+1

|:1+ aus(l' yus)(Hus - LusT)} < 9us =~ TAus and

>0
yus(l' aus)LusT ueT

H CusT GusT
Since W, =—"-+—-+(p,st+9y) L
KustPusT chTt+1

usT usT
w, |7 )
one can see that %t J_lo whenever TA,i=¢ 0 Given «;-k,>0, this implies that—along the
LenTtel | < >

transitional path—Ly,teLent if and only if TA,<O0.
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