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ABSTRACT

This work presents a two-country two-stage growtbded capturing the special relationship that
has emerged in recent years between the US anch @hi@ so-called BWII regime described by
Dooley et al., 2003). The Chinese authorities na@ina competitive (i.e., undervalued) exchange
rate in order to sustain the high-productive expgrsectors, foster growth and absorb the large
amount of rural workers into the industrial sectdhus, China runs current account surpluses
against the US and accumulates US assets in thredbforeign reserves. The US policy-makers
are supposedly more concerned with keeping higlcéimsumption possibilities of the population
and exploit the Chinese willingness to financeWsexternal deficits. We consider three scenarios
for the future state of the Sino-American co-degery. All the scenarios share phase 1,
resembling what has actually occurred in recentsydaut differ in accordance with what fiscal
policy the Chinese authorities adopt, and whethet @hen China fully liberalizes its capital
account and floats the currency (thus starting @tZgs Scenario A is quite optimistic because the
Chinese fiscal policy is effective in partially stittuting the mercantilist policy undertaken in pha

1 as a fundamental source of demand for tradabidsas an engine of growth. Scenario B
emphasizes the risks for China of abandoning taty éhe peg of the exchange rate. Finally,
Scenario C shows that a Chinese continuation ofctireent export-led growth strategy can be
economically feasible and lead to the mobilizatadnthe Chinese manpower into the advanced

sectors of the economy.
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1. Introduction *

According to the “Sino-American co-dependency” vigwt forward by Dooley et al., 2003,
20044a,b, 2007, 2009), China aims at maintainingrapetitive (i.e. undervalued) exchange rate so
as to sustain its high-productive exporting sectord to foster growth in a measure sufficient to
absorb the large amount of rural workers into th@ustrial sectot.China, in addition, employs
capital controls to avoid the speculative inflowsngrated by the expected appreciation of its
currency and maintains a high degree of domestianfiial repression in order to control the
allocation among competing uses of the capitalkddadn the country. As a result of this policy, the
Chinese authorities accumulate large stocks ofibkgh€ial assets. The US, in its turns, exploits the
Chinese willingness to finance its persistent aurraccount deficit by maintaining high
consumption levels, thus boosting the American dehfar Chinese products while maintaining
low interest rates and subdued inflatfon.

Dooley and co-authors argued that this arrangemeggmesented a successful development
strategy for China and other Asian economies aochrdingly, maintained that this strategy could
have continued as long as growth would have rerddine principal goal of the policymakers of
these emerging markets. After the crisis of 2008y dver, it is has become apparent that US
current account deficits of the size displayedhie {ears immediately preceding the crisis are
unsustainable, and that the inevitable down-siahghese deficits will permanently reduce the
room for China’s export-led growth strategy. Thezagnition has accelerated the debate on the
changes in policy that are necessary in the mediuenionger run to “rebalance” the growth pattern
of China. In recent years, indeed, several stutieege advocated policy shifts that may help
rebalance Chinese growth away from heavy dependencexternal demand, investment and
industry, and toward domestic demand, consumptimh services (Aziz, 2006; Blanchard and
Giavazzi, 2006; Kuijs and Wang, 2006; Lardy, 20Bfasad, 2009; Prasad and Rajan, 2006; Zheng
et al.,, 2009). This literature has been criticized the ground that the key to China’s buoyant

growth is the rapid transition into producing tral#s (mainly manufactures), and that, therefore, a

* We would like to thank CEIC Data for their kindsigance in providing data on the Chinese econdifg.own a
debt of gratitude to the participants in the XXIll&iMondragone International Economic Seminar (Rog#25 June
2009), in the International Workshop “The globabeomy after the crisis” (Trento, 25-27 June 20Q8)d in the
IMPRS Workshop (Trento, 22-24 September 2009)Heirtinsightful comments. In particular, we wouikkl to thank
Michele Bagella, Marcello De Cecco, John DrifflBarry Eichengreen, Giorgio Fodor, Jan Kregel, LiRgiganetto,
Gustavo Piga, Kate Riley, Stefano Schiavo, Luivy&erRoberto Tamborini, Ferdinando Targetti andv@mmi Tria.

! Surplus labour in the agricultural sector in Chimastimated to be between 100 and 200 milliorpfeetsee Lipschitz
et al., 2009).

2 The US plays the role of a financial intermedié@®gballero et al., 2008, and Mendoza et al., 20@Tected also in
the favorable return differential on the US intdimiaal gross assets and liabilities (GourinchasRey, 2007a,b).



correction in China’s policy mix which slows dowmg process of structural change will also result
in a reduction in the economy’s longer-term grovdte (Rodrik, 2009a, 2009b): “This would be a
bad bargain for China, and it is an important reasty the Chinese authorities have resisted a
significant appreciation of their currency (whidh,the absence of other compensating policies,
would have the effect of reducing the profitabilitiyinvestment in tradables)” (Rodrik, 2009b).4t i
implicit in Rodrik’s assessment the conviction thia@ abandonment of rapid growth as the main
objective of the Chinese economic policy would benpature, at a stage in which China’s per
capita GDP is still a small fraction of that of thist advanced countries. One could speculate that
China’s leadership is likely to share this conwntiespecially considering that economic growth is
not only a necessary condition for raising peopt@ssumption leveldput it is also perceived as a
means for boosting national power and prestige.

Our paper contributes to this debate by providingaaalytical setup able to reproduce
several aspects of the “Sino-American co-dependestyy and broadly consistent with the
available evidence. Indeed, we present a two-stgggeth model that captures some important
features of what happened in the recent past atdtlows the evaluation of alternative scenarios
of the evolution of the Sino-American relationsighe medium and longer-term. Accordingly, the
first stage of the model is characterized by aarattion similar to that described by Dooley and
co-authors: a developed country (the United States current account deficits against a large and
fast-growing developing country (China), whose ntaneauthorities accumulate foreign reserves
SO as to set the exchange rate at a level thatgigss the continuous growth of external demand
and the absorption into the most productive seabtke working population employed in the least
productive ones. The second stage of the moddkads reflects the possible scenarios that can
materialize, depending on whether China liberaltbescapital account and floats the currency, on
its fiscal policies and on the timing of the regiswitch? Therefore, we focus on the policy options
of the Chinese authorities, while assuming theterie of a strong incentive for the US policy-
makers to exploit the possibility of running a pgtent external deficit in order to guarantee ahig
level of domestic consumption. Under this respiet, model allows to discuss the possible reasons
that may suggest to the Chinese authorities to keejnancing a limited US external deficit, thus

relaxing the intertemporal budget constraint of tH& economy. In other words, our formal setup

3 With regard to this, those remarking the fact thatsumption represents a strikingly small shar€hbiha’s total
expenditure, and thus invoking a drastic rebalapoihgrowth toward consumption in order to let bmuseholds fully
enjoy the fruits of their country’s economic suceshould consider that consumption has been isioigén China at
very high rates, which is probably what really reegtin terms of people’s perception of well-being.

*In our setting, the RMB is allowed to float aftére regime switch: this is clearly different fromet one-off
appreciation envisaged by Devereux and Genberg/j200



accounts for the possibility that the US facesadt”sntertemporal budget constraint, while—in the
long run perspective of the model—it is not reléevhow the US external debt is divided up
according to government and private sector netiligs.

We explicitly consider three alternative policy sagos. In Scenario A, the composition of
China’s government expenditures is such that fipolity is effective in shifting domestic demand
toward tradables, thus raising the profitability inffestment in the tradable sector. Hence, the
Chinese authorities are able to adopt a mix offipolicy and exchange rate pegging that allows in
time to absorb all domestic manpower in the modectors of the economy, and—as soon as this
objective is reached—to liberalize the capital artaand let the exchange rate float. Notably, even
when the exchange rate is permitted to float, then€se authorities may still be willing to finance
persistent US trade deficits in order to sustangioun growth. In Scenario B, the composition of
China’s government expenditures is such that figolity is less effective in substituting exports a
a source of demand for Chinese tradables, and Ghénghorities end up liberalizing the capital
account and floating the currency before all Cren@snpower is absorbed in the modern sectors of
the economy. By doing so, they do allow for largemestic consumption in the short run, but they
depress long-run growth and maintain some of therléorce entrapped into the traditional sector
of the economy. In Scenario C, the Chinese autbsriteither liberalize the capital account nor
make the currency float; rather, they implement shene strategy which has characterized the
recent past: the renminbi (RMB) is maintained umdkered so as to let the Chinese economy grow
asymptotically faster than the US, consistentlyhvah alleged mercantilist political objective. On
the other hand, Chinese domestic consumption rencaimpressed and reserves expand further.

Our work shares some features with other recertribations on structural change in China,
but it differs along several dimensions, thus aboting to this strand of the literature. While
Lipschitz et al. (2009) encompasses a real neacdsgowth model, treats China as a small open
economy and, by mainly focusing on FDI-related @dglows, is silent on the current account and
on the exchange rate, our model adopts a two-cpugrowth framework and addresses the
evolution of the current account, the exchangenegene and the government policy mix. In doing
so, our work contributes to the literature explgrithe relationship between exchange rate policy,
capital account management and growth (see LevyiYand Sturzenegger, 2009, and Montiel and
Serven, 2008). The nature of the structural chaimgtead, distinguishes Song et al. (2009) from
our work: while we look at the transition of patt the labor force from the traditional to the
advanced sectors of the economy, Song and co-austwdy the reallocation of resources among
heterogeneous firms (different in terms of owngrsproductivity and access to credit) within the

manufacturing sector.



The remainder of the paper proceeds as followstid®e@ briefly discusses the “Sino-
American co-dependency view” as one among thedsrahthe literature on global imbalances and
then presents some stylized facts regarding thatioakhip between the US and China. The
building blocks and the derivation of the model atescussed in section 3, while the
characterization of the equilibrium path is presdnin section 4. Section 5 is dedicated to growth

dynamics under the abovementioned three policyssten Section 6 concludes.

2. Global imbalances and the Sino-American co-depdaency
2.1 Relevant literature

Global imbalances, that is the accumulation ofdacgrrent account deficits by the WS-
a-vis the rest of the world over time, have engaged negonomists in a lively debate since the
early 2000s. The phenomenon, albeit ongoing dutiedgast 30 years, has accelerated remarkably
in the last decade. At the time of Bretton Woodese imbalances were the by-product of the
catching up process of industrializing nations atordingly, US deficits were mainly financed
by European and Japanese saving. Since the ed@0g2the role once played by Europe and Japan
has been played by the fast-growing Asian econorares some oil-producing nations. These
economies have run large current account surplasesaccumulated massive official foreign
reserves, mainly US Treasury bonds denominatedsinidJlars.

Several are the rationales for the accumulatiofoign reserves by emerging economies
running current account and financial account sisgs: these countries i) have been engaged in
fixed (or highly managed) exchange rate regimesngure a steady growth of exports and GDP; ii)
have been motivated by a precautionary motiveigint lof the high costs connected to a potential
reversal of private capital inflows or to the ogemce of foreign exogenous shocks); iii) have used
reserves as a form of collateral to attract stefmigign investment.Remarkably, this reserve
accumulation has continued over time despite theeased cost opportunity of allocating resources
to low-yield foreign assets and notwithstanding tieks connected to the valuation effects
stemming from the variations in the exchange rafetheir currencies with respect to the USD.
The US, in its turn, has played the role of a feiahintermediary, which gathers foreign savings by

issuing safe, liquid and low-yield securities amthvests a part of them as domestic (high risk)

® See Aizenman and Lee (2007,2008), Dooley et d42))Jeanne and Ranciere (20@8)d Wyplosz (2007).

® Countries exporting primary commodities accumulatserves also so as to reduce the threat oDtbteh disease”.
" See Rodrik (2006a) on the “fiscal” and “social’st®of hoarding reserves and on its negative affectthe domestic
banking system, when domestic banks are forcedrthpse low-yield central bank sterilization bonds.



investments, as well as foreign direct investméntke very same countries from which the funds
had comé.

While there is not much disagreement on this charaation of the phenomenon of global
imbalance$ it has remained highly debated whether this idiipiternational arrangement can be
conceptualized as an equilibrium, and what arend$n underlying forces. Some rationalizations
accounting for the global imbalances focus on d$jgeissues: diverging saving patterns in the US
and in most emerging countries; differences inrdiative quality of and expected returns from US
and foreign assets; heterogeneous degrees of fiatevelopment of the various countri8g he
“Sino-American co-dependency” view (put forward Dgoley et al., 2003), instead, has more a
systemic flavor.

Dooley and co-authors argued that the abovemerntigad¢tern of US external deficits is
consistent with a revived Bretton Woods regimeléchafBretton Woods II” or BWII), based on a
core-periphery division of the world. The heart tok idea is that developing countries (the
periphery) aim at maintaining competitive (i.e.,darvalued) exchange rates so as to sustain the
highly productive exporting sectors and to fosterwgh in a measure sufficient to absorb the large
amount of rural workers into the industrial sectdhese countries, in addition, employ capital
controls to avoid the speculative inflows generdigdhe expected appreciation of their currencies
and maintain a high degree of domestic financiatession in order to control the allocation among
competing uses of the capital blocked in the caoestt The US (the core), instead, exploits the
privileged position of the dollar and the degrealefelopment of its financial sector to enjoy high

consumption and income growth, while maintaining laterest rates and subdued inflation.

8 See Caballero et al (200&)poley et al. (2007) and Mendoza et al. (200 )this. In fact, Chinn and Ito (2007,2008)
and Gruber and Kamin (2007, 2008) find limited emapl support for this interpretation.

° On the debate on whether statistical and datactih practices affect the perceived size of tbaj imbalances,
see Cline (2005);ooper (2006)Gross (2006), Hausmann and Sturzenegger (2006 Kiaage! (2008).

9 As in Eichengreen (2006a,b) and Fracasso (20Gijset rationalizations could be summarized in sofméhe
following terms: i) the “deficient US savings vie(iRoubini and Setser, 2004; Krugman, 2007); ii) ‘thew economy
view” (Cooper, 2006, and Engel and Rogers, 2008)the “global savings glut view” (Bernanke, 2005alvo and
Talvi, 2006); iv) the “investment drought view” gs®ajan, 2006a,b; Makin, 2006).

™ n China, an additional reason for favoring theaing sector can be identified in the weak cdodi of the
domestic banking system. High domestic saving,tahpontrols and politically-driven allocation ofedlit to state-
owned companies would lead to a misallocation pftahacross sectors and to increasing nonperfayianking loans.
To avoid excessive overinvestment in the nontragaelctor without raising interest rates much (thatlld attract
capital inflows), the Chinese authorities adoptevafold approach: on the one hand, they restrictediit creation
through administrative measures (as we will showthie next section) and, on the other hand, thewrsdcan
undervalued exchange rate to stimulate the exteteamiand of tradable goods. See Clarida (2005), M&X006),
Prasad and Rajan (2006), Prasad (2009), Rajan §2086d Zheng et al. (2009) on this account.



Leaving aside the issue of whether the recenttsitualoes or does not (as contended for
instance by Eichengreen, 200ahd Rose, 2007) resemble the original Bretton Weydteni?, the
mechanism proposed by Dooley and co-authors seenessimnable explanation for the forces
underlying the formation of global imbalances, @rtgular with respect to the Chinese and US
relationship. Even though this rationalization bagn questioned, criticisms have mainly focused
on the sustainability of the proposed co-dependeorythe expected duration of the imbalances,
and on the mounting costs of the future reversawafr-increasing imbalances, rather than on its
plausibility*® Indeed, this account of the Sino-American co-ddpany well reflects the different
objectives that the Chinese and US policy-makeve Ipairsued in the last decade and may continue
to pursue in the futurg’

Dooley and co-authors argued that this arrangenvasta reasonable development strategy
for several Asian economies (Chimaprimis) and, accordingly, that it could continue as lasghe
policymakers of these emerging markets would airfostiering the growth of GDP. While these
authors reckoned that sooner or later the Asiamplpery would reach a developmental stage
allowing it to join the core (and thus float therr@ncy, liberalize the capital account, and de-
cumulate foreign reserves), they also maintained the relationship between the US and the
periphery would remain sustainable in an unspetifireear term” given that China and other Asian
economies were still far from graduating to theteef?

As the continuation of the Chinese growth strategtails growing costs, many have argued
that a regime change is likely to occur in the fatuAccumulating foreign reserves, raising the
Chinese rate of growth and fostering mobilizatiénih@ labor force in the transitional path require

the maintenance of a permanently subdued levebwfedtic consumption, the imposition of capital

2|n a nutshell, Eichengreen (2004) argues thattieent situation and Bretton Woods | differ intthB) the US run
current account surpluses and financial accourititefldue to high internal saving rates) in thes,6@hile it runs
current and financial account deficits (due to lmternal saving rates) now; 2) peripheral countteday are less
organized and share less homogenous priorities tiarsurplus countries (the Gold Pool) in the '68)sthe euro
represents an alternative reserve currency thatalyasnt in the past; 4) managing the exchangagsatere difficult
today, since sterilization costs are proportiomatite international degree of capital mobility; rBanaged exchange
rates and low interest rates in emerging markeis te end up in asset bubbles (rather than in mtbduinvestments in
traded sector) today than in the past, when firsdmegulations were tighter.

130n the sustainability of the imbalances and onetkeected depreciation of the dollar, see Blanclearal. (2005),
Eichengreen (2004, 2006a,i§rugman (2007), Mann (2002,2004), Obstfeld and Rb{@005,2007), Roubini and
Setser (2004,2005) and Roubini (2007). Among themerous empirical works on the matter, we recall éleband
Galati (2007), Edwards (2005a,b, 2006, 2007), Fa€@005), Freund and Warnock (2007), and Ju and(20€)7).

1 These different objectives, in turn, can be exmdiby the remarkable differences in the two pelltsystems and by
the inherently diverse priorities connected todbantries being at different stages of development.

15 As argued by Jan Kregel (2008), China and otheeldging countries’ strategy of supporting demamddomestic
resource mobilization through external demand resdtldraditional balance of payments adjustment zueicims
ineffective. This contributed to the persistentaxgion of global imbalances.



restrictions, the accumulation of currency expodoreards the dollar, and the subjugation of the
domestic banking sector to the political leadersip pointed out by Prasad (2009), the Chinese
authorities face a trade-off between keeping ot whieir growth-enhancing, yet costly and risky,
strategy and shifting to a stage characterizedifigrent internal and external policiésWhile in

the past, as argued by Kregel (2008), the oppdytwaists of accumulating reserves were high, but
still lower than the gains obtained from transfegripart of the rural population to urban
employment thanks to an export-led growth stratégythe future this may not be the casé.
China switches to a more democratic political freuoek or if its political authorities attempt to
gain more internal support by reducing the costs @gsks associated with the persistence of the
Sino-American co-dependency, a different intermatioorder may emerge and Chinese internal
growth may be supported by means of other policies.

As a matter of fact, there are numerous signstii@tChinese authorities are pondering on
the strategy to undertake in the future. In theosdchalf of 2008, for instance, the monetary
authorities reduced the purchases of long-term tEasury securities (besides selling US agency
bonds) and increased those of the short-term ndtesaddition, a massive fiscal stimulus,
accompanied by restrictive trade and procuremerdsores, has been put in place to foster
domestic demand. During the first half of 2009, #u¢horities in China took also actions (such as
the establishment of bilateral local currency swapsth more than RMB600bn with a few
commercial partners, the acceleration of pilot prats using the RMB in cross-border settlements,
the promotion of investment opportunities in Hongnlg for foreign RMB holders, the advances in
regional monetary cooperation and reserve poolimgngement among ASEAN+3 parti®sto
encourage the international use of the renminbi jamidforward the proposal of introducing a
“super-sovereign” reserve currency in place oflitsedollar.

While some sections of the press have interprdtisdproposal as a sign of China trying to
exit the Sino-American co-dependency, this arrareggrmould in fact allow China to differentiate

the denomination of its reserve holdings while dtameously maintaining an export-led growth

1 The US authorities are clearly confronted withirailar trade-off. On the one hand, the persistenicéhe existing
Sino-American relationship in the long run is likéb reduce the relative size of the US economy iantkase its
dependency on foreign capital inflows. On the otiaand, the maintenance of such relationship migktiee a high net
present value of US consumption which, thanks éo@hinese reserve accumulation, can expand beybat would
otherwise be possible.

' Guo and N’Diaye (2009), Kuijs and Wang (2006),dya¢2006), Prasad (2009) and Zheng et al. (2008juds the
difficulties in maintaining an export-driven patteof growth. Bagnai (2008) evaluates the impaca skt of Chinese
domestic policy actions on global imbalances anth€de growth.

18 See Zhang M. (2009) for a discussion of the Clsim@w international financial strategy.



strategy in line with the continuation of the cumrsituation'® Similarly, and notwithstanding the
crisis, US-dollar denominated Chinese reserves kapé on growing during the first quarters of
2009. These controversial pieces of evidence stigigaisthe issues discussed in this work are still
open and that further theoretical and empiricataesh is warranted to inform the lively political
discussion. Accordingly, our work aims at providiagy analytical tool to understand and interpret

the Sino-American co-dependency and to evaluasdtésnative future scenarios.
2.2 Stylized facts on the Sino-American co-dependen

Historically, current account and trade imbalanees recurrent phenomena. The global
imbalances to which we refer here, instead, areetlobaracterizing the period after the early 2000s.
The imbalances characterizing the most recent gemoparticular, mostly depend on the bilateral

relationship between the US and China, called “Sinterican co-dependency” or “Chimerica”.

Current and trade account balances. Since mid-90s, both China and the US have run §tersi
overall trade and current account imbalances, whizgehas rapidly increased since the early 2003-
2004 (Figure 1). In 2007, the Chinese current actsurplus exceeded 10% of the GDP whereas
the US deficits almost reached 6% over the GDPOD5Z2and 2006. The diverging patterns of the
overall balances for the two countries are not pathelent: the bilateral relationship between the US
and China heavily affected their positions agathst rest of the world (Figure 2). While China
accounted for about 20% of the US deficits in e@®p0s, the percentage reached almost 40 in
more recent years. Notably, notwithstanding thgesim the value of US oil imports since 2004, the
share of the US deficits ascribable to China hasnblarger than that of the oil producing
countries?’

Yt is not a case that several economists at ther§tm Institute for International Economics sup@dtthis last version
of the Chinese proposal, which would allow the gurdtion of the Sino-American co-dependency with@ltina

bearing the valuation risks connect to a devalunadiothe dollar against the renminbi. While US fio&l institutions in
the past took lots of credit risk and misallocateedit among alternative uses, the Chinese celpanalk took currency
risk. As observed by Brad Setser on his CFR bldgn€se authorities seem more concerned with tlas thith the

idea of keeping on with accumulating financial eiaion the rest of the world.

2t is worth noticing that Chinese and US estimatbshe US trade deficit differ considerably beaaws different

ways the two countries treat trade flows passinguph Hong Kong.
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Figure 2. Chinese share of US trade and current aoant components. Source: BEA

International investment positions. The persistence accumulation of current accounicitkef
(surpluses) by the US (China) portends a negapiesitjve) international investment position that
has grown in size over time. The US is now thedarglebtor in the world, and China and Japan are
its largest creditors.

It is worth noting that, while both the public apdvate sectors in the US have recorded
deficits financed by borrowing in the internatiomahrkets, only the official Chinese sector was
allowed to intermediate capital abroad. Hence, rageauthorities in China have accumulated
high international reserves, most of which denoteidan US dollars, and have thus contributed to
finance the US external deficits (Figure?3According to Prasad and Sorkin (2009), the current
account surplus accounted for 91% of the accunmuaif reserves from 2004 to 2008.

2L with official reserves we refer to total reservemus gold holdings. In the calculations proposethis section we
assume, as commonly done, that 70% of the Chimes@h reserves is denominated in US dollars.
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Figure 3. US external debt (cumulated since 1999 dractual) and Chinese reserves. Sources: BEA and3$F

In 2008, China overcame Japan in terms of tot&rves and became the largest official creditor of
the US. In April 2009, the Chinese authorities amroed that foreign exchange reserves touched $2
trillion, accounting for about 30% of global reses¢” As shown in Figure 4, Chinese official
reserves have grown both with respect to the rp@xipanding GDP and in relation to the (steadily

increasing) world foreign reserves.

Y
50 4 7 M Reserves on GDP

I Share of world reserves
40
[J Share of all US Treasuries held abroad
30
20
0 T T T T

2000 2001 2002 2003 2004 2005 2006 2007 2008

Figure 4. Chinese foreign reserves and US Treasuhpldings. Sources: IFS and US Treasury (TIC)

The relative importance of Chinese official resermeay be in fact even greater than these
official statistics suggest. The data reported meight underestimate the actual amount of reserves
directly or indirectly in the hands of the Chineagthorities, because of i) a custodial center bias
(which, however, is probably more important in tdase of Middle East exporters), ii) the People’s

22 According to Brad Setser, total China’s foreigmtfudio reached $2bn in June 2008. It is worth ngtin passing that
although oil exporting countries did accumulateeress too, they diversified their assets to a greattent, particularly
through the intermediation of national sovereigraMfefunds (Alberola and Serena, 2008).
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Bank of China (PBC)’'s control over Chinese bankgemal asset purchases, and iii) the recent
creation of a Sovereign Wealth Fund (CIC) finanadtt $200 billion of official reserves.

The US international investment position (IIP) hasrsened by less than what implied by
the sum of its current and capital account defigtigure 3). This evolution of the US net foreign
asset position is mainly due to favorable valuagffects and capital gains that the US has enjoyed
because of the composition and the currency deraiioin of its gross positiorf3.This can be
better appreciated in Figures 3 and 5, where tlagive importance of the annual accumulation of
dollar denominated assets by the Chinese auttoriecompared to the US current account

imbalances and to the actual change in the USR&t |

USD bn
400

200

o

-200 -~

-400

-600 -~

-800 —

B Change in Chinese reserves in USD @O US currentaccountbalance @ Change inthe US netlIP

Figure 5. Changes in the US IIP and in the Chinesefficial reserves in USD. Sources: BEA and IFS datet.

The relative importance of the Chinese accumulatioreserves is even clearer if one looks at the
distribution of US Treasury (UST) securities acrdssnestic and foreign bond holders. Though
overall international reserves are far larger th@n Chinese ones (since oil producing countries,
Japan and other Asian countries hold large stauis these latter are largely concentrated on UST
securities. At the end of 2008, $3 trillion sedestwere in the hands of non-US residents, of which
$2 trillion were held by foreign official instituins (Figure 6). According to our calculations based
on UST TIC data, China’s holdings of short and kbegn UST securities passed from $60 billion

in 2000 up to $400 in 2006, and reached $800 hilinAugust 2009.

% See Tille (2003, 2008a,bHiggins et al (2005), Gourinchas and Rey (2007azmng Xafa (2007) on return
differentials and on valuation effects.

% The recent valuation effects were favorable toli$e(in part because of the steady depreciatiahe®ollar since

2001) and this contributed to postpone the creaifanstabilizing feedback in the US (see Warn@€K)8). The wealth

losses accrued to the foreign holders of US asketsot speed up the rebalancing process either fadt that reserves
are not marked-to-market in emerging markets hesréal the preservation of their reserve accumulattoategy.
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Figure 6. Domestic and foreign holdings of US Treasy securities. Source: US Treasury (TIC)

The importance of the Chinese acquisitions of U®Custies is more evident if one
considers flows rather than stock holdings: China$ purchases of long-term UST bonds and
notes accounted for 27% and 33% ($847 billion a@@1$billion) of all countries’ purchases in
2008 and in the first eight months of 2009, redpebt. The large accumulation of long-term UST
securities over time can in part account for thegaspan’s conundrum during 2003-2005.

Large purchases of short-term UST and federal agsecurities contributed to expand the
US assets in Chinese hands. In the second hal0@8,2n particular, China heavily invested in
short-term UST securities: its holdings passed f&if3 billion in June 2008 to $165 billion in
December of the same yeamt least until June 2008, China did also purchaiieods of US
federal agency and private sector bonds. Accortiirthe BEA, in mid-2008 China held more than
30% of all federal agencies debt in foreign hands.

The possibility that China could stop buying USTcisd@ies has represented a serious
concern in the press and among policymakers, aisdighliikely to continue in the light of the
prospective negative conditions of the US fiscdhibees. In order to support the financial system
and tackle the credit crunch, the US political auties put in place a large fiscal stimulus paekag
and bailed out several financial institutions. T8 fiscal deficit jumped from $0.46 in 2008 to
$1.42 trillion in 2009 and the federal debt heldtiy public increased from 41% up to 55% of GDP.
Considering also the debt to be rolled over, theTu&sury might end up issuing more than $2
trillion in 2009, entering in direct competition thia corporate sector unable to tap bank credit.
China’s commitment to purchase the newly issuedirézs and to roll over the debt due for
payment is thus crucial for the US strategy to @ssrdomestic growth. Notwithstanding recent
covert threats of diversifying the official resesyghe Chinese authorities repeatedly pledged to

% This was a global trend. Official and private fgreholdings of short-term UST securities doublé&drq $376 to
$756 billion) in the second half of 2008. Foreidfiaal institutions increased their holdings frd226 to $460 billion.
Though short-term UST securities holdings grew alghe first half of 2009, the trend recently azhtvorldwide.



13

keep on with the acquisitions. This suggests thiateast in the medium term, the Sino-American

co-dependency will persist.

Exchangerates. In 1994 and 1995, the Chinese authorities radicathgified exchange rate policy:
they abolished exchange rate controls on currerduaat transactions, unified the exchange rate and
started to peg the renminbi to the US dollar. Thg, pnitially set at 8.7 RMB per dollar, was kept
for ten years at 8.28 RMB per dollar: this stratégiped China to expand its tradable sector while
anchoring the domestic price level. In 2005, howetlee authorities chose to transform this regime
into a managed float with reference to a baskellbfcurrencies, with unannounced weigffts.
Although authorities proceeded withda factopeg until the end of 2005, the new regime became
officially effective on July 21, when the RMB wasvalued against the USD by 2.1% (Figure 7).

12.5 4

11.5 4

10.5 4

% —e— RMB/USD —=— TWINEER US —— TWINEER CHINA
—— TWIREER US —— TWIREER CHINA

i 4 & &§ 8§ & E & R 8 &8 E & § & ¢§
Figure 7. US and China exchange rate indices (Jannal1995=8.46). Sources: Board of Governors of tHeederal
Reserve System (RMB/USD) and BIS (broad effectivexghange rate indices).

6.5

The regime switch in 2005 did not take market pgréints by surprise: since 2003 an
appreciation of the RMB was anticipated in forwardrkets and expectations of appreciation were
feeding large speculative financial inflows in Chifihree main facts may account for the exchange
rate regime switch: the first is the very largeesit Chinese current account surpluses; the sasond
the growing problems encountered by the authoritieranaging (i.e., sterilizing) the large capital
inflows stimulated by the expectations of the apiatton of the currency (net financial inflows
doubled in 2004 and drastically fell in 2005 and@fter the regime switch); the third is the

% The new regime allowed for a daily +0.3% movemenRMB against each currency of the basket, whinplies a
maximum 6% upward or downward trend per month. Bhiangement was thus consistent with the impleatient of
ade factocrawling peg to the dollar.
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international pressure in favor of a more flexiddB, whose alleged undervaluation was
considered as responsible for the difficulties & &hd European exporting sectors.

The Chinese regime switch in 2005 has been readredts a sign of recognition of some
RMB fundamental misalignment, or as a Chinese cssiogr to the anxious American Congressmen.
Most likely, however, the policy shift representsatempt of the monetary authorities to gradually
increase exchange rate flexibility and recover ntemye policy independence. The Chinese
authorities, committed to favoring the absorptiéthe rural population into the tradable sectors of
the economy and concerned about the negative vatuetfects linked to an abrupt depreciation of
the dollar on the reserves and the banking sydbefeved that a more radical regime switch (i.e.
floating the exchange rate) was still prematré.is worth noticing that while many US-based
economists and politicians have repeatedly arguet the USD-RMB exchange rate was
overvalued, notwithstanding the gradual adjustnfelidéwing the adoption of a managed float,
there is not clear empirical evidence on the degeendervaluation of the renmirf§i nor
consensus on the desirability of acceleratingpfgeciation.

As a matter of fact, Chinese and American nomimal egeal effective exchange rates
appreciated hand in hand on a trade weighted basis2002 (Figure 8). This pattern changed in
2002: the depreciating trend stopped in 2005 ferRIMB, whereas it continued for the USD until
20082° The inception of the financial crisis led to aryotemporary stabilization of the dollar in
the second half of 2008, but the dollar went baxktg depreciating trend in 200%/e will not
embark here on a discussion on the degree of ualdetion of the RMB: the Chinese development
strategy is qualified by the Chinese fiscal pokad by the feature of the exchange rate regime, and
not by the exchange rate level against the feb se As we shall discuss in greater detail in
section 5, China may preserve its positive tradarnc@ by modulating its fiscal policy, not just
controlling the exchange rate.

Saving and investment. National accounting identities imply that trade at@nces correspond to
saving-investment domestic imbalances: accordinglye Sino-American current account
imbalances are reflected in Chinese (US) investrioever (higher) than domestic saving (Figure 8).

The US net borrowing needs have risen since 20080&dter reaching 6% of gross national income

27 As argued by McKinnon (2006 and 2007) and McKinaod Schnabl (2004 and 2006), the Chinese autmnitere
also concerned about the deflationary risks comketd an excessive appreciation of the RMB andmbak financial
conditions of the domestic banking sector.

% gee for instance Cline (2008), Coudert and Cowhg207), Cheung et al (2007), Frankel and Wei 72Gthd
Frankel (2009).

# The declining trend of the USD was more substhatjainst the currencies of the major commerciaineas, though
not necessarily against the countries with thedsirpilateral surpluses. See Fracasso and Sct2a08,2009).
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(GNI) in 2006, stabilized around 5%. China, on tomtrary, has kept on recording positive and

growing aggregate net saving.
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Figure 8. Gross saving and investment in the US an@hina (% of GNI). Sources: BEA (NIPA and ESA) and
ABD (Key Indicators).

While US gross domestic investment (as well asgyoapital formation) remained stable in the last
decade in terms of GNI, domestic saving has steddilen since 2000: net government saving
turned negative in 2002 (and remained so afterwands private saving halved, and net corporate

savings did not increase enough to compensatédéareduction in the other two.
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Figure 9. Decomposition of US net saving (% of GDPBource: BEA

The decomposition of the US net saving (Figuree9gals that its progressive decline owes both to
a shift in the sign (from positive to negative)tbé government fiscal balance after 2002 and to a
sharp reduction of personal savifigVvith the benefit of the hindsight, the reductiengersonal

%0 Cooper (2006) argues that US saving is underestiinaecause expenditures on R&D, durables and #dndall
typically high in the US) represent forms of inwrasht rather than consumption.
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saving and the stability of investment may be péytiaccounted for by the presence of a housing
and credit bubble. In the first quarters of 20G9the attempt of rebuilding part of the financial
wealth slashed during the crisis, private savingraased. Such additional saving, however, has
been relatively modest and anyway smaller tharstinge in public borrowing needs: in 2009, as in
the previous years, the US is going to be a nebl@r from the rest of the world.

China, on the contrary, has historically enjoyedyvhigh national saving, even when
compared to other countries at the same stagevela®ment. Gross saving, already above 40% of
GNI in early 2000, reached 50% in 2007. Investmeatyithstanding a steady growth in China in
the last decade (it passed from less than 40% dfickhe late 90s to almost 45% in 2008), has
always fallen short of domestic saving. This angl ldrge inflows of FDI have made China a net

lender to foreign countries.

100%

80% +— — —

60%

40% -+ =

20%

0% -

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

m Household m Enterprises 0O Government

Figure 10. Breakdown of gross domestic saving in @fa. Source: Asian Development Bank

In the period under investigation, China alwaysorded positive saving in the all (i.e.,
household, corporate and government) domestic rsecdthough personal saving tend to be high
in any country maintaining an undervalued exchamge and implementing an export-led growth
strategy, extraordinary Chinese personal savingsaal& to some country-specific factors: i) the
demographic developments of the population; ii) dseumulation of precautionary saving due to
high uncertainty about future economic, social lthe@ension and education issues (due to the so-
called “breaking of the iron rice bowl”); iii) thdeclining share of GDP accrued to disposable

income (as wages grew less than labor productjvity) the high expectations of future house
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purchases after the privatization of the housinglstand v) the permanence of a fragile domestic
financial system and of borrowing constraints fa¢ household$:

Chinese enterprises, in their turn, kept on accatmg large saving through retained
earnings: this was made possible by the remarkgioleth of the economy and of firms’ profits,
the large investment in capital intensive sectths, steady labor productivity growth, the high
precautionary saving of private entrepreneuriahéir— at risk of being financially constrained
because of the limited access to the politicalatribanking system (see Song et al., 2009) -, and
the scant incentives for state-owned firms to dhigte dividends. Notwithstanding such large
values, as shown in Figure 10, household savingbess recently falling in relative term as
disposable income has grown less than GDP. Thpgabably due to large investment in capital
intensive sectors and to steady labor productiyiowth.

It has been correctly argued that the developmedtthe liberalization of the domestic
financial sector, together with the privatizatidnstate-owned enterprises and a reduced uncertainty
about government’s plans on the social safetymigt negatively affect the Chinese saving rate in
the future. If investment will not decrease as mastsavintf, this may help China to slow down
the accumulation of current account surpluses. Agieal by the PBC Governor, Mr Zhou

Xiaouchuan, however, the reduction in the Chinesafe saving will be only a gradual process.

Monetary aggregates. Maintaining the peg to the US dollar in the facenafeasing current account
surpluses, abundant inwards FDI and speculativéatapflows (“twin surpluses”) represents a
challenge for the Chinese authoritisThe accumulation of foreign exchange reserves avoul
naturally fuel strong liquidity growth, which woulchuse a credit boom, the overheating of the
economy in the short-term, and overinvestment (Wwhistead entails a risk of deflation and of
growing nonperforming banking loatisn the medium term).

To hold down liquidity growth while continuing taceumulate foreign reserves, Chinese

authorities have undertaken a massive sterilizafort. Since 2002, when the PBC first issued the

31 See Chamon and Prasad (2008) and Cappiello anacEE¢2008), among numerous contributions, onpidesistence
of large private (urban) household saving in thespnce of high expected income growth. Lane anch8kler (2007)
discuss the origins of high corporate saving ardstment in China.

32 Dollar and Wei (2007) argue that a more efficigifacation could reduce investment intensity by 8%&DP without

denting economic growth. This, however, needs aatdcur as investment continues to appear proétalBai et al.
(2006), for instance, show that the returns totedpi China have remained high despite steadysiment growth. The
efficiency of sectoral allocation, moreover, haptioved over time as the share of investment inntla@ufacturing
sector has grown since 2000 (Song et al., 2009).

% FDI are important determinants of the “twin sug@ls” and help to account for the size of exchamge and
sterilization interventions.

3 The nonperforming loans of the major commerciaikssamounted to $150 bn in 2007, approximately kegua0%

of the total PBC reserves.
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RMB-denominated sterilization bills, commercial karand other financial institutions have been
forced to accumulate these assets, which have drpgaast since 2004 and reached the equivalent
40% of total reserves in 2007. Banks have beenasked to hold part of their reserves in dollars.
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Figure 11. PBC interventions to drain liquidity. Sairce: CEIC

In addition, as can be seen in Figure 11, the naoypetuthorities repeatedly tightened the
administrative measures in place (such as resegeirements against deposits) and used their
direct control on the lending activity of the domie®anking system so as to limit the expansion of
domestic credit. Restrictive administrative measute control liquidity and pressures on the
domestic banks to buy sterilization bills were thrdy instruments in PBC hands: interest rates
could not be used to check on the credit boom am@ease in the rates would have attracted
further speculative capital inflows and increadwesl ¢osts of sterilizatiofr.

In 2006, not only almost half of banks’ liquid atssevere in low-yield PBC bills, but the
other half took the form of (mandatory and volug}aranks’ deposits at the PBC. Almost 25% of
Chinese commercial banks deposits were investegitiier way*® Thus, notwithstanding a rapid
growth of loans and M2 (the average annual groWth68o repeatedly overshot the official target),
the loan-to-deposit ratio remained under contrdl stable with respect to the GDP (Figure 12).

% Sterilization has been facilitated by the highuretdifferential between US bonds and the stetilizabills. The

direct costs of sterilization remained relativedylalso because of the high degree of financialesgion: commercial
banks have been forced to hold sterilization tal&l reserves remunerated at rates lower than theetanes. This
suggests that the liberalisation of the financjatam will have to go hand in hand with that of tiapital account.

% See Cappiello and Ferrucci (2008), Zhang and 20@8) and Zhang (2009) for the evolution of moneteries.
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Figure 12. Monetary aggregates in China (% of GDP)Source: ADB, OECD.

Though working, the maintenance of this strategy d@ne inherent shortcomings: a) the mounting
size of sterilization debt required to offset thearve accumulation; b) the liquidity overhanghe t

banking system induced by the domestic financiptegsion and asset portfolio distortions; c) the
currency mismatch between PBC assets and liabilite the growing social and quasi-fiscal costs
of reserve accumulation; and e) the inability & thonetary authorities to liberalize the domestic
interest rates in this context. This suggests BT reserve accumulatiazum sterilization may

continue as long as three conditions are met:asteate differentials between UST securities and
domestic sterilization bills remain favorable, coergial banks’ claims on the central bank do not
expand too fast and the gains due to export-ledtiranore than compensate the implications of

financial distortions.
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Figure 13. US monetary aggregates (% of GDP). SowecFederal Reserve System.

In the US, on the contrary, money supply and broadey indicators appear as almost stable over
time (Figure 13). The credit boom, whose burst tedhe current financial turmoil, in fact, is
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mainly linked to the liquidity created by the “sload banking system (see Brunnermeier, 2009)

and is not detected by typical monetary aggregatestics®’

Growth. In the period under scrutiny, the US managed tarsesatisfactory rates of growth.
Certainly, part of this result after the burst loé tdot.com bubble was due to the expansion of the
housing sector, which absorbed most of the new eynpént, and the increase of house prices,
which strengthened the perceived wealth of the éloolsls. Net exports fell over the period and
investment remained constant: most of the increaseutput, thus, was due to an increase in
domestic consumption financed by a growing shatg®fiabilities held in foreign hands.

The evolution of the Chinese growth is more compkegure 14 shows that overall real
GDP growth has remained above 8% in the 2000srantirkably, above 10% from 2004 to 2007.
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Figure 14. Contribution to Chinese GDP growth by egenditure. Sources: CEIC data

As other emerging economies, China has expandéer filmn the US: real GDP growth exceeded
8% since 2000, remained above 10% from 2004 to ,280F lowered to 9% in 2008 because of the
financial crisis. The decomposition of growth showst China increasingly depended on
investment and foreign demand: besides adding tnedtic demand in a purely statistical term,
exports also drove investment in the tradable segi@nd generated positive spillovers on business
and consumer confidence. Guo and N’Diaye (2009)nes¢ that export and investment linked to
the tradable sector accounted for 60% of GDP graluting 2001-2008, up from 40% in the 1990s.
The contribution of final consumption to growthsiead, has been somehow muted: the increase in

domestic saving discussed above has its counteirpartsteady reduction of the share of final

3" The increase in the total reserves of depositwsiitiutions and the monetary base in 2008 is timseguence of both
Fed interventions to reactivate credit and of puéoaary reserve hoarding by the depository instihs.
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consumption in GDP. The ratio of per capita livexgpenditure over disposable income in the urban
areas fell from above 80% in the late 90s to 70%0@6-2007.
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Figure 15. Contribution to Chinese real GDP growthby sector. Source: National Bureau of Statistics, kina.

Diverse sectors contributed to a different exterthe high Chinese GDP growth (Figure 15).
The bulk of Chinese growth was and remains conatadrin the secondary sector even though the
relative importance of the tertiary sector hasaased over time. This composition is also reflected
in the evolution of the sectoral contribution to BBepresented in Figure 16. As in most emerging
markets, the share of the primary sector in terfrG@P halved from 1995 to 2007, while the share

of the manufacturing sector remained constant bedelative size of the tertiary sector increased.
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Figure 16. Breakdown of China GDP by sector. SourcéNational Bureau of Statistics, China.

The evolution of employment across sectors givegralar picture (Table 1). Despite a steadily
growing active population, employment in the prignaector has contracted over the last decade,

while that in the secondary sector and (even ntbeejertiary sector expand@d.

%t is worth noting that figures at this level ajgregation likely underestimate the actual dimemsiof the trend
driving employment out of traditional sectors imore advanced activities.
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1995 1998 2000 2001 2002 2003 2004 2005 2006 2007 2008

Primary % 522 498 50.0 500 500 491 469 448 426 4038 n.a
Secondary % | 23.5 235 225 223 214 21.6 225 238 252 268 n.a
Tertiary % 260 269 275 277 286 29.3 306 314 322 324 n.a

Employment | 680.7 706.4 720.9 730.3 7374 7443 7520 7583 764.0 769.9 7748

Rural 490.3 4902 489.3 490.9 489.6 487.9 487.2 4849 4809 476.4 4727
employment
Urban 190.4 216.2 2315 239.4 247.8 256.4 264.8 273.3 283.1 2935 302.1
employment

Labor force 688.6 7209 7399 7443 753.6 760.8 768.2 7788 7824 786.5 7924

Population 1211 1247 1267 1276 1284 1292 1300 1308 1315 1321 1328
Table 1. Chinese labor statistics (% and million peple). Source: ADB and National Bureau of Statistig, China.

Although urban areas employed less than 40% o€Ctiieese labor force in 2007, almost the entire

growth in employment materialized in these area$ employment contracted in the rural ones.

Household consumption followed a similar pattetre share of expenditure in rural areas passed
from 30% of total domestic expenditure in 1997 18®in 2003 and 18.6% in 2007, whereas the
share of urban households went from 46% in 19%2¢86 in 2003, and to 54% in 2007 (Table 2).

1997 2000 2003 2004 2005 2006 2007

Consumption growth % rate 9.61 10.57 8.03 12.37 1240 13.06 16.13
Share of household expenditure 76.69 7454 7338 7334 7280 7244 71.99
of which Urban household 46.42 49.92 5233 53.18 53.15 53.68 54.04
of which Rural household 30.28 24.62 21.05 20.17 19.66 19.08 18.62
Share of government expenditure 23.30 2546 26.62 26.66 27.20 27.39 27.93

Table 2. Consumption growth rate and composition ofinal expenditure. Source: IFS, ADB

These figures help to appreciate why the Chinefieypeakers aim at mobilizing labor from the

low productive activities in the rural areas inte imost productive ones in the urban areas.

Wages. The evolution of nominal wages in China reflects ¢gmowth in the economy, the abundant
supply of unskilled labor and the productivity @iféntials across sectors. Nominal wages increased
over time in all sectors, yet less in the primang gFigure 17). The average rate of growth of wages
in the whole economy was closely followed by thmmanufacturing, while wages in the tertiary
sector grew at higher rates. As wages in the pgirsactor lagged behind, they can be treated as

reservation wages for the Chinese workers.
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Figure 17. Nominal average wages (RMB). SourcesEIC

Nominal wages are mirrored by real wages due tml ra@ductivity growth (Figure 18).
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Figure 18. Real average wage growth and CPI. SourseCEIC

3. The model

The world economy includes two countries, the U8 &hina. Three market goods are
produced in this world economy: an internationaldable good that is produced in both countries,
an (internationally) nontradable good that is paatland sold in the US, and an (internationally)
nontradable good that is produced and sold in Chitence, 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 camridg consumed® Labor is internationally

immobile but can freely move across sectors wid@nh country. Labor that is not employed in the

% As argued by Turnovsky (1997), there is no agreemtlusion on the share of tradables and nontradabhl total
investment. For some evidence on the issue, ses B2008).
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two market sectors is employed in the non-marketoseof each country. One can interpret this
non-market sector as consisting of low-productiegvdies that people undertake if they cannot be
employed profitably in the market economy. Goodd kEfbor markets are perfectly competitive.
Both countries are populated by households thatlguabor, buy the consumer goods, accumulate
financial assets and hold money. Moreover, eachmteplthas its own government sector. Two
policy regimes governing the world financial masketre considered. In phase 1, the Chinese
authorities fix the nominal exchange rate and oofifcial transactions in financial assets are
permitted. The world economy may enter a phasetReifChinese authorities decide to liberalize
the capital account and to let the nominal exchaagge float consistently with the two countries’
policies and market fundamentals.

Finally, time is discrete and the time horizonin§inite. There is no source of random
disturbances and agents’ expectations are rat{ontie sense that they are consistent with the tru

processes followed by the relevant variables), impdying perfect foresight’

Firms producing the (internationally) nontradable good
In each country j, j=us,ch, there is a large nunthermalized to be one) of identical firms,
which—in each period-+produce the nontradable googh This good is not storable and must be

immediately consumeth.Firms produce )it according to the following technology:
— Ly ¥
where Ky and Ly, are, respectively, the capital stock and the labput used in country j to

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

state of technology of the firms operating in tregctor 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 produceg,Y A jy = K}/,{n *2This 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 acraas firms (see Barro and Sala-i-Martin, 1995).

Therefore, in accordance with Frankel (1962), gupposed that althoughygis endogenous to the

“°The distinction between two main sectors (tradahtes nontradables) and the assumption that labopisle across
sectors but not across countries while the cagiat 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 iiyaducing a
technological spillover in both sectors. The lateplaces the assumption of exogenous produciiviprovements and
generates endogenous growth.

I Typically, consumer services are consumed whidg ére produced.

“2 Consistently with this formal set-up, one caniiptet technological progress as labor augmenting.
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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 nontraglagttof

In each tthe net profit (cash flowjiy; of the representative firm producing nontradakses
given by:

Tine=Pint Y jne-Witkjne-Pireljnes a0, 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 nontradable®esvolves according to
Kinte1=lineH(1-8)Kne, 0= 8 <1, King given. (3)

In each t, firms decide o{h_]NHn} and{ JNHn} subject to (3) in order to maximize

their discounted sequence of net profits

jNt+v
Zﬁ' (4)
v=0 |—| (1+i jt+s)
s=1
0

where |_| (1+ij4+s) =1, and j is the nominal interest rate in country j at time
s=1

Firms producing the (internationally) tradable good
In each country |, there is a large number (norpealito be one) of identical firnmsoducing

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

following technology:

10’ 0’

Yire =AmKj 'L .0<a; <1, ()
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 ;. It is assumed that;fy is a positive function of the capital installedtire sector
of j which produces ¥ Ajr = Klqr"t :
In each t, the net profity, of the representative firm producing tradablegiven by

=Pt Y jre Wik jre- Pireljre - §120, ©)

3 This amounts to say that technological progressnidogenous to the economy, although it is an enited by-
products of firms’ capital investment rather thha tesult of purposive R&D efforts.
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where } is capital investment by the representative finedpicing tradables in country j at time t.
The capital stock installed in the tradable seetaives according to

Kirte1=limet(1-9)Kjry, O §i<1, Kyro given. (7)

In each t, firms decide o{h_jTHn}:’:O and {I jTt+n}:=0 subject to (7) in order to maximize

their discounted sequence of net profits

i - 7TjTt+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 ¢zis the amount of public good provided by the gaweent of country j in t. The

consumption index is defined as
— M A
Cit =CiaCjre’ » 0<17; <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 thatyCGcan be
interpreted as a composite good. Given (16}, &d B, the consumer price index B obtained
by minimizing the expenditure necessary to buy ameof G;:
. 1_,7
P. :M

. 1_.
=t D=y ) (11)

j
The representative household’s period budget cainsis:
Bjnt+1t Bt Fjtr 1t Mt PineCine Pt Cres (L) By +(L+Hi) By P Mg e e+ L Wie- T,
Bjo, Fro and M1 given, i, (12)
where B, are the domestic financial assets accumulatechgiyeriod t-1 by the representative
household of country j and carried over into periagith nominal yield j{, Bt (Ei=1/Eq) is the

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



27

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

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

over into period t with nominal yielg,i L;; is the amount of labor supplied by the represiat
household of country j in period t, ang &re the net monetary transfers (“net taxes”) fribw

representative household of country j to its goweent in t. Notice that in each period the
representative household of country j is entittedeiceive the net profits earned by the firms ledat
in its own country as dividend payments. It shobéd also apparent that nominal balances (no-
interest bearing financial assets), Kre accumulated during period t and carried over eriod

t+1 because of the liquidity services that theyte 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+vMjteva + Tit + Pine+vCine+v + PiTt+vCiTt+v

V=0 [1@+ijtes)
s=0

— TTiNt+v t T[Tt +y +th+v|—jt+v +(iit+y - ijt+v)Ejt+v':th+v
jtat z :

+EjtFjut +M »
s=0

i #].(13)

The amount of labor supplied by the representatimasehold of country j in period t is
determined as follows:
Hoif sy
i 57 Vit
jt
_Ja e Wit
th =0 if _<Vjt (14)
it
indetermirate,otherwise,

where H is the fixed time endowment of each household textan country j, and Y is the
reservation wage for households located in j aettmOne could argue that this reservation wage
depends on labor productivity in the non-marketaecf the economy, which may be interpreted
as a traditional sector where low-productive tedbgies are utilized for subsistence consumgfion
(it can be considered a proxy of China’s primargteg. Thus, it is plausible to assume that V

evolves according to

** The net utility that the representative houselgyeits by undertaking the non-market activities iaged to be zero.
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) {vjt if Ly +Lp=H, 15

Viea = L+w)V,, if Ly +Ly <H,, @>0,V,given.

This amounts to assume that, in any period in whimliseholds devote some time to non-market
activities, some technological progress occursiénnon-market sector because of learning by doing
(the rate at which labor productivity increasesthis sector is exogenously given), while labor

productivity is stagnant in this sector wheneveudeholds devote all their time to market activities

00

In each t, households located in country j decate {th+V}:/O:O’ {BthﬂW}v:O,

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

v=0" v=0’ v=
maximize their discounted sequence of utilities
D> 6uj,,, 0<6 <1, (16)
v=0

wheref; represents the subjective discount factor of ayyist households.

Government sectors
In each period t, the government of country j pemtuthe public good jGcombining
nontradable and tradable goods according to:
Gj=min(G, §Gjmo), §>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 parameteasoila parameter reflecting the choice that the
government of country j does concerning the cherestics 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 of plelic good:
PntGine Pt Gime=Git (Pine Y jne Pyt Yme)» O <1 (18)
In each t, the government of country j must satisfyperiod budget constraint:
Bt+1tEitFictr1t 9t (Pine Y jne Pyt Y jr) <M Mg + T H(1+i) Big et Eir (1 +Hi) Figt
BjGO’ F]GO and I\/]_1 given, #j, (19)
where Bg; are the domestic financial assets accumulatechgiyseriod t-1 by the j-country’s

government sector and carried over into periodthwominal yield jj, and F; are the foreign
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financial assets (denominated in foreign curreramgumulated during period t-1 by the j-country’s

government sector and carried over into periocti wominal yield j.

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

i (Ejt+v - Ejt+v+1)Fjct+v+1 T Ojt+v Pint+v Y jNt+v + Pt+v Y jTt+v) <

Mijta + >
v=0 |_| (1+ijt+s)
s=0

M +Tit4y T - Eit+vF
Z jt+V jt+v-1 Jt+V (|t+v jt+V) jt+vijt+v JiZ]. (20)
v=0 |_|(1+|Jt+s)

< BjGt + Ejt

Markets equilibrium conditions
Markets for labor and for the nontradable goodmanely domestic. Hence, equilibrium in

these markets requires:

Lit=Lint+Lmt (21)
and
Yint=CinttGint- (22)
The market for the tradable good is internationailggrated. Equilibrium in this market
requires:

YustetY eh 7 CusTit Centit GusTit Gentitlusnit lusTet lennet lenTe (23)
In this internationally integrated market, the qome law must hold:
Pire=EjtPirt, i#, (24)
Money market equilibrium in country j requires ttha each t money supply is equal to

money demand:
—md
M% = M§ (25)
Equilibrium in the world markets for financial &s requires
BusHt+BusGt+Fcth"'Fcth:O’ (26)

and

Bcth+ Bcth+FusHt+FusGFO- (27)

Policy regimes governing the world financial markes
Two phases in the history of the world economy—+esponding to different policy regimes

governing the world financial markets—are considere
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Under both regimes, the US authorities decideiscaf policy and on monetary policy by
Mit+1-Mj

setting {gusdizo and the fixed rate of growth of money suppl, , 4 =—r—"
it

> 6 -1.% Similarly, the Chinese authorities gk}, andz,,.

In phase 1, the Chinese capital account is netdiized: the only international transactions

in financial assets that take place are those tgmbtay the Chinese authorities, which decide on

{E..J=r, where t* (t*>0) is the period in which an irregésle regime switch occurs and phase 2
begins. Consistently, in phase 1, the Chinese ati#®let their foreign asset holdings (“foreign
reserves”) adjust so as to accommodate the flowfsirafs generated by this mix of polici&dn

other words, phase 1 is characterized by (26), (27)

I:usHt:FusGFFcth:O’ t<t*, (28)
and
_ _ t 0
Echt = cht = Echol_j (1+ gs—l)l |_J (1+ 53_1) = 1! t<t*’ (29)
Whereﬁchoand{et}ii'g are both decided by the Chinese authorities aedraspectively, the level

of the nominal exchange rate in period 0 and tie forofile of the crawl rate of the exchange rate.

Notice that(28)—together with (26) and (2Aentails BgnuitByscitFera=0 and BhuitBenai0,

t<t*: the Chinese accumulation of foreign resengethe counterpart of the US negative net foreign

asset position, and in phase 1 it is assumed tigaChinese net holdings of domestic assets are

equal to zerd! Hence, in phase 1, China’s foreign reserves evateerding to
Fengt+rFenatiustenat TAuse <t (30)

where TA=Pr(Yrt-Cir-Gjre-ljne-ljme) is the trade account of country j (denominatedjin

currency) at time t. By considering (26) and (28he can see that (30) can be written as

*The conditionzz; > &, -1 is necessary for insuring that real money holdimgsountry j increase asymptotically at

the same rate asj§ andKjyy.

“° By the end of 2007 China almost eliminated costrmh capital outflows by industrial corporationsd dmancial
institutions. These latter, however, did not diifgrdy investing outside China because of the etqteans of
revaluation of the renmbinbi. It follows that, bydping the exchange rate at an undervalued lelvel,Chinese
authorities havele facto preserved a situation of very limited capital flowence, it is reasonable to treat the financial
account as closed.

*" Typically, the People’s Bank of China seeks to pensate the accumulation of foreign reserves blngel
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 neags$ model the specific modalities whereby thén€be 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.



31

Busht+ 1t Buscts = (1 +Hiusd (Bushit Busad+ TAusy  t<t*, which is the consolidated (government+ptev

sector) balance sheet of the US economy in phagesdn the Chinese authorities’ willingness to
accumulate foreign reserves, it is immaterial hbes yS external debt is divided up according to
government and private sector net liabilities.

In period t*, the Chinese authorities liberalizee tcapital account and let the nominal
exchange rate float consistently with the two cdast policies and market fundamentals. Hence,

under this regime, one has the interest-parity itimmd

. E )
(+ien) =2 Cht (1+i ) , t2t*. (31)
cht-1

Moreover, in phase 2, the Chinese authoritiestseintaximum amount of US trade deficit—as a
fraction& of US GDP—that they are willing to finance in equgriod by maneuvering their foreign
reserved® Therefore, China’s net foreign asset position ¢aeinated in US currency) evolves in

phase 2 according to

Fenrts1tFencts T Eus{Fustts 1 Fusat+2-[Fenmitt Fenar Eust- A FusHit Fuscdl=
=lus{FenmetFenat Eust-Fusht Fuscdl-TAuse Bt (32)
where TA;s-8(PusntY usnttPusTtY usTd: €20, Bt*.

Summarizing, phase 2 is characterized by (26),,(23)) and (32), and it is worth to
emphasize that also in this phase the possibitytfe US to run a persistent external deficitgest
ultimately on the Chinese authorities’ willingneésdinance it.

Finally, it should be stressed that it is up te tbhinese authorities to decide when the
regime switch has to take place: t* is decidedHgy@hinese government and known to everybody.
It is even possible that the regime switch is posgal forever (t*>): in this case the Chinese

authorities never liberalize the capital account aever let the nominal exchange rate float.

4. Characterization of an equilibrium path

Using the market equilibrium conditions and sadythe agents’ optimization problems (see

the Appendix), we obtain the system of equationgegang the equilibrium path of the economy:

Zt{GusTt _ LZUSSTI +(1+ KusNt+1j(1+pust) + CK:usTt _(1_ Jus)(l-'- Kusthj| + c-:'chTt _ LZcf?Tt +

usTt usTt+l usTt usTt K chTt

“8 There are alternative ways for setting the limithe size of the US external deficit that the @bimauthorities 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 USisntilated: for
simplicity and analytical convenience we opt fag thrmulation contained in the text.
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K.
+(1+ KChNHlj(l'*'pcht) + CchTt _(1_50h)(1+ KchNtJ - 0’ Zt = KusTt , pjt = jTt+1 _1, (33)
chTt+l K chTt K chTt K chTt K jTt
Kn L9y [aiLiNt +1J
CjTt :C[Kth L'N L'T _ j: (1"7j)aj|—th 1- Kth L}?Nt ijjTt (34)
v Nty =Tt 0 Yt 1-a; -V !
Km it ,7jyj|—jTt Zja'jKjTt Llj,i‘/t 1
i YKL i
G K L(}/iTtgj{ijth +1}
. . Lo
- :G( =, Lines L e ’gjt] = J 11_,,] , (35)
KJ'Tt KJ'Tt ZjajKjTtLth +1
1a
2L
1+p
VAN ( UStht ’ (36)
* 1+pcht
. K,
Hj[(l' aj)Lj'Jl'Hl +1- O-]]C[KN ) Lth ) LjTt !gjt]
Py = -1 (37)
C Kth+l L |_ g
Km+1 P Nt+LY T jTt+1 I+l
al-y)L
K(Ljne: Lim) = J(l yJ)LJNt if t>0
K int _ y;@-a;)Lx (38)
K. K.
m N0 otherwise,
jTO
r 1-a, 1,
Hj - LjTt i ajlg,j yjKthLjTt Ty > th
Uit | @K (Hj-Ljr)™"
Line = 1 (39)
1, &ym,
K int ViKint a;D; o ,
L(K; N, Lim |= ( JKJ (i_a_;(l_n‘) otherwise,
Tt afm ) Nyl
1+a)J .
v m th if Lth+LjTt<Hj
Ny =22 = ' (40)
KjTt+1 1 )
N, otherwise,
1+p,
1+ -0)A-n) x;(A+@)'M Ciry .
i _( ,U] ])( ”])XI( ,U]) J-1~iTt i ], (41)

1+ -6)A-7) XA+ E)'M 1 Cjry.
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1+
_ —/J’-l if t>0 49
i = g, (42)

ijo otherwise,ijq given,

Cr G K s K.
U om e 1 B o) + (1- ) 1
K iTt K jTt K Tt+1 K jTt
TA = : (43)

it~
Xil(X-n7)@+ g, 'ej)Mj-l(l'*/jj)t]_l

Cin
Kimt

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)u&opns (34) and (35) give us the amounts of
tradables that are purchased in equilibrium, rdspeg, by the households and by the government
of country j. Equation (36) governs the equilibriinajectory of the ratio between the capital
installed in the US tradable sector and that ifestah the Chinese tradable sector (consistentlly wi
the stylized facts, it is reasonable to assumeahame 0 this ratio is relatively large, suredyder
than one)° Equation (37) shows—together with (38)—that theée raf growth of the capital
installed in the tradable sector of country | defseem any t>0 on the quantities of labor that j
devotes to the production of tradables and nonidadaboth in t and in t+1. In (38), one can see the
relationship linking, in each country j, the evadat of the capital installed in the nontradabletsec
to that of the capital installed in the tradabletse Notice that the rate of growth of the capital
installed in the nontradable sector of country any t>0 can be easily derived from (37) and (38):

K jNt+1 L th+lL jTt

" . In (39), one can check that the possibility fouetry j to employ all its
iNt

= (1+pjt)

Lth jTt+1

labor in the two market sectors of the economy ddpecrucially on its endowments of capital in
both sectors relatively to its reservation wageai@agconsistently with the stylized facts, it is
reasonable to assume that at time 0 China emptoye ®f its labor in the traditional sector of the
economy, while in no period this is the case fer t/8). The law of motion of the ratio in country |
between the reservation wage and the capital ledtah the tradable sector is given by (40).

Equation (41) is derived from the one-price law (24) gives the equilibrium level of the nominal

29 _ . @+ijp P .
Along an equilibrium path, the real rate of intre; EP— -1, is given by
jt
,7.
aj Vi i
L.d L") C
. cert-ly JNt eCjTt 1 ift>0
jt = i i jCiTt
Pttt )

rjo otherwiserjg given.

*%1t should be noticed thatig and Kyt 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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exchange rate of country j. In equation (42), oas the equilibrium level of the nominal interest
rate in country j, which is constant since the aitenoney growth is fixed in both countries. Figall
equation (43) gives the equilibrium level of thede account of country j.
By using (29), equation (41) can be rewrittenhiage 1 as
(14 A~ 05 ) - 1) Xen(L+ Hig) Misi B _ Cusmi gppe
(L4 Hop - 6) - 170) Xus(L+ Fep) My Copry

One can easily see from (44) that in phase 1—bpikgeheir currency undervalued with respect to

(44)

the US currency—the Chinese authorities compres€thnese consumption of tradables relatively
to that of the US (this compression of the Chinesesumption of tradables is consistent with the
stylized facts documented in section 2). By usiB4),((38) and (39) for substituting& Kjy; and

L;nt: One can also verify that in phase 1 equation ¢éines implicitly the level of employment in

the US tradable sector as a function gfth Lenne Zo Gehe Gust Eche Hus @Nd oy

L sere = &L anmo Lo Zo Qe Gust Ecns s Flen) - O<EISEZE - (45)
Given the time profile of the nominal exchangeeraet by the Chinese authorities, in phase 1
monetary policies in US and in China can affectdiieamics of the real variables. This is not the
case in phase 2: monetary policies have no efieceal variables. In phase 2, indeed, the relation
between L and Ly IS given by (see the Appendix)

1
(1_ ach) Liﬁq't + Jus B 5ch “us
(1-ay)

L ysre =1 (L ere) = , Bt (46)

5. 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 @bdr in the low-productive sector of the
economy. This amounts to assume that the initidbaments Ko and K,y are relatively low
with respect to Y, while the US has larger initial stocks of cappal household with respect to
Vso(see (37)).

We consider three possible scenarios for the weddnomy depending on the policies

pursued by the Chinese authorities:

°L At time O, the level of employment in the US tralgasector depends also on the initial endowmeintaital K., 7o
KusTo Kehnoand Kusno
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(A) The Chinese authorities adopt a combinatiofismfal policy and exchange-rate pegging which
allows China to absorb all its manpower in the retigectors of the economy. As soon as this
objective is reached, they fully liberalize the italpaccount and let the exchange rate float.

(B) The Chinese authorities fully liberalize thepital account and let the exchange rate float even
if China has not yet succeeded in absorbing athaspower in the market sectors of the economy.
(C) The Chinese authorities never liberalize thatahaccount and never let the exchange rate float
(tr—x). As a result, in period t°>0 China succeeds isodbing all its manpower in the market

sectors of the economy.

5.1 Scenario A
In this case, the equilibrium trajectory of thealrerariables of the world economy is

governed forzt* by two difference equations in k1t and Z (see the Appendix):
l'IJ(LchTHl’ I‘chTt’Zt ’gus ’gch) = th(LchTt+1’ I-chTt ’gus) + y(LchTt+1’ I-chTt ’Gch) = O’ Et*’ (47)
/\(LchTt+1’ Zt+1’ LchTt’ Zt ’gus’gch) = O’ Et*’ (48)

where (see the Appendix)

aus[ H us-l ( LchTt)] +1 , Et* (49)
yusl ( L ChTt)

Equations (47) and (48) are obtained, respectivyn (33) and (36) by using (34), (35), (37), (38)
(39) (Wlth LusNt = H us - L

b( L chTt+1? L chTt !Gus) s E[I ( L chTt )] us

andL,, =H, -L.5) and (46), where for simplicity and without lods o

usTt

generality it is assumed thgl,; = 9, anddg, = 0., Ut 2t * . The inequality (49) reflects the limit

imposed on US policies by the Chinese willingnesgimance the US external deficit, where

= TA us o a, Hus'l L { Pus Yus + Pus Yus
b( L chTt+11 L chTt ! gus) =- : and E[l ( L chTt )] v [ ( ChTt)] +1 = [ Nt Nt Tt Tt] .
PieriK usmt Ved (L eiro) PisreK ust

Some propositions concerning long-run growth hol8cenario A.

Proposition 1 The asymptotic rate of real GDP growth of countriyngreases with |, where

Ly = Itim L . is the asymptotic equilibrium level of employménthe tradable sector of country j.

Proof If Lyr—Ljr as t>wo, then the country j's rate of real GDP growth a@gmhes

iJo)
p; =6,[(1- aj)L‘j.’iT +1-9,], where p; = !im Py (see the Appendix), thus entailiﬁ’o—' >0.%?
— 00 jT

°2 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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Proposition 1 is a consequence of the fact thatldhg-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 pragrss driven by the accumulation and
installment of capital.

Proposition 2 Asymptotically, the real GDP of the country whosmi$eholds are less impatient,

say China .>6,9, grows at a higher rate. Moreover, the asymptatie of real growth of both

countries depends on the fiscal policy of the coutitat tends to grow faster in the long run (say
China), while it is independent of the fiscal pgliof the country growing slower in the long run
(say the US).

Proof. Since  (46) must  hold Ot>t* it is trivial to see that

(1-a )L™ +1-0, = (1-a, )L +1-4,,, thus implying thatp,, > p . since64>0,c Moreover,

usT

if 80,5 then Lyt is a function ofoey, Yer Nen Ot Ochy Hene Sch @Nd T, (See the Appendix), thus
making o, :Hch[(l-ach)LZﬂ? +1-9,, ] dependent org,, but independent of the structural and

policy parameters of the US. Finally, given tifata, )L +1-J,_ = (1-a )L™ +1-4, , one

usT

has that Lt is a function ofoys Sys Ok Y Nehr Ochr Och Hen Cen @nd gy, » thus making

Pus = O, [(1-a, )0 +1-4,.] dependent o, but independent dj,, .

usT

Proposition 2 implies that if we treat the US ls telatively impatient countryp (<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), we should expect higher long-run

real growth in China than in the US and Z=0, thérreItim Z,. Moreover, if6,<6., we should

expect that in the long run the performance of @intnese economy will not be affected by the
performance of the US economy, while the latted Wwé affected by the Chinese structural and
policy parameters, since the size of the US econwithypecome negligible as-tw relative to the
size of the Chinese economy.

Proposition 3 The asymptotic rate of real growth increases ith lmountries with the fraction of
GDP devoted to the provision of the public good thg country whose households are less
impatient if the public good is produced in thisuntry (say China) by using a relatively small

proportion of nontradable good, i.e., if iig, is below a critical threshold,, depending om, Ycp,
Ner Och Ocn @Nd Hy. The opposite is true &, is relatively large: if7,, > ¢, a larger fraction of

GDP spent for producing the public good in Chirfza(tis a largeg,, ) depresses long-run real
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growth in both countries. I, is close tol,,, a change ifg,, has little effect on long-run real

growth (in the special case in whigh, = {,, a change irg,, does not affect long-run real growth

in any country).
Proof. See the Appendix.

Long-run real growth in the two countries is séwsito both the fraction of GDP devoted to
public expenditures and the composition of publipenditures (the mix of tradables and
nontradables purchased by the government) in thetopowhose households are less impatient (say
China). In particular, i6,<8., we should expect that bophs andp., are boosted by a largey, if
and only if the Chinese government dedicates divela large fraction of its expenditure to the
purchase of tradables. This result reflects the ttaat fiscal policy can affect the composition of
aggregate demand and shift domestic production ratsvéhe sector producing tradables, thus

feeding long-run growth (see Proposition 1). Fipalhotice that—a<,, is very close to the

threshold7,,—changes in China’s fiscal policy have very ligéect on long-run real growth.
TA; :

(PthYth + PjTthTt)

Proposition 4 If 6,4>6,, one has Itim ta,, =ta,, = 0, where ta, =

asymptotically, the trade account becomes a néigigiomponent of the GDP of China, namely of
the country that exhibits higher real growth in keg run.

Proof. By evaluating equation (47) as—to, one can easily verify tha!lim Z, = @ntails

lim ta,, =0.

to oo

The intuition behind this result should be stréigiward: as +>«, the size of the economy
growing slower in the long run—which is (in the netlyl the only trading partner of China—
becomes negligible relative to the size of the tqugrowing faster. Hence, any trade between

them tends to become insignificant relative to @srGDP. This is not necessarily the case for the
US, i.e., the country growing slower in the long:ta , = Itim taustio.

It is worth to emphasize that the model leavesndpe possibility that China’s authorities
are willing to finance a permanent US current aotaieficit ¢>0), thus accumulating foreign
reserves forever. In this way, our model capturesrgortant feature of the world economy under
analysis, namely that if the authorities of onerdouare willing to let their country increase itst
foreign asset position forever, the other counany face a softened intertemporal budget constraint.
In other words, it is possible that the world eaoyomoves along an equilibrium path such
Eja(F * Fe) - (R + Fad)

P

thatnfa,, — —o as +>, wherenfa, =
i Yine TP Yo
JNt 7 jNt jTt * jTt

,1#], is the country j's ratio
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between its net foreign asset position (denominaedomestic currency and evaluated at the
beginning of t) and its nominal GDP.

Even if the net flow of resources that would beessary to finance the US current account
deficit approaches asymptotically zero as a pramporwf China’s GDP, one may wonder why the
Chinese authorities should possibly let their cogstnet foreign asset position increase forever,
thus allowing the US to undertake policies condediva permanent external deficit. As a matter of
fact, indeed, the asymptotic performance of then€e economy will not be affected by the
policies undertaken by the US authorities (recait oomment to Proposition 2). However, a
possible rationale for a Chinese benign attitudeatds a persistent US external deficit can be
found in the performance of the Chinese economggatbe transitional path, which is affected by
the US policies.

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

onwards in Scenario A, we linearize the system-(48) around (k,, Z=0) under the assumption
that 6,,>0,s The linearized system thus obtained has only mate converging to (1, Z=0),

which is governed by

Ztl'IJZt
~ L
I-chTt = LchTt - I-chT = chTie , t2t (50)
qJL /\Z
chTt + t
JAN
LehTest 241
t-t*
/\Z
Z, :zt*[- t J Lt (51)
AZ
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, =;0 (see the
/\Zt+1 LehTt+1 qJ'-chTt+1 < >

Appendix). Considering (50), this implies that—ajathe transitional path—h L, 7if and only

if ta,,<0. In particular, if tg<0, then Ly+>Len, thus favoring the accumulation of capital and the

3 Country i's net foreign asset position-GDP ratio  olges according to

nfa 1 (Pnea Yiness + Prrea Y jresa)

Pine Yine + Pre Yime

= (@+iy)nfay +ta;,t=t*, where

Pt Yinest + PressY 1+ 7,
. Nt+1 " jNt+1 Tt+1 " jTt+1 — .

lim S22 TR — g4 <1y =
teo P Yine + P Yime

: since the long-run rate of growth of countryrj@minal GDP
]

is lower than its nominal rate of interest, courjtsyexternal debt (or, possibly, its positive fieteign asset position)
tends in the long run to increase faster thatatsinal GDP even iflim ta; =0.

t- oo
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employment of the entire Chinese manpower in tlga-productive sectors of the economfiyn
this situation, the Chinese authorities shouldriterested in convincing market participants ofrthei
willingness to finance the US external deficit also the future. Notice that this implicit
commitment can be considered credible, in the lafhthe fact that if at some t'’>t* the Chinese
authorities abruptly ceased to accumulate US gdets forcing the US authorities to implement
an unanticipated permanent change in fiscal p@ioyed at reducing absorption, there would be a
remarkable fall in the labor employed in the Chingmdable sectdP.As a likely consequence of
this fall, a fraction of the Chinese workforce wiblde again expelled from the high-productive
sectors of the economy. One could argue that utiskese circumstances the Chinese authorities
might well change the fraction of GDP devoted tdlmuexpenditure so as to compensate the
permanent decrease in foreign demand for tradablesiever, as one can conclude from our
comment to Proposition 3, fiscal policy could bewaeffective in doing so.

In phase 1, the Chinese nominal exchange rateps kndervalued so as to maintain the

Chinese tradables relative cheap with respectadJ tradables. As;decreases, that is as China

reduces its gap relatively to the US in terms qiited per household in the tradable sector, the
Chinese authorities let their currency graduallgrapiate, but preserving the price competitiveness
of the Chinese tradables relatively to the US toéeka This policy amounts to set

E = Q(1+ :Bch - Gch )(1-,7(:h))(usM ch—lZO
chi —
° (1+ Hys - Hus)(l_nus)XchM usl

, Q>0 (52)

and

— (1 + ﬂch )(1 + pust) Ot<t* (53)
(1+ AL+ 0) ’

where Q is a constant whose value is decided btheese authorities (it measures the degree of

t

“aggressiveness” of the mercantilist strategy aeldfty the Chinese authorities in phase 1: a larger
Q means that—other things being equal—the Chinesermcy is maintained more undervalued
with respect to the US currency). Given (36) andi),(4he policy rule (52)-(53) allows us to write
(45) as

>* With regard to period t*-1, one can check by cdegng (34) and (37)-(40) tha?tm >0 andM <0.
oL chree oL chrer

> This can be seen by considering that, if the wa@nomy were moving along an equilibrium path sthet
lim ta,; = ta,s <0 and at t'>t* the US authorities implemented an ditgpated fiscal adjustment consistent with
too

lim ta,g; =ta,s =0, the Chinese workforce employed in the tradab#as—which wasL rv; > L7 (S€€ equation
to oo

(50))—would fall immediately at. .+ =Ly -
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L uste = F(L ehrer L ennes Oens Ousr Q) fo <O, o<t<t*>® (54)
where also in phase 1 we assume for simplicity\aitisout loss of generality that fiscal policies do
not changed,, =g., andg,, =9, Ot<t*).

The equilibrium trajectory of the real variablesgoverned in phase 1 by three difference

equations in Ly, Neneand Z (see the Appendix):

Q(l—chTt+1n Ncht+1’ I—chTt’ Ncht’ Zt'@US'@Ch'Q) = ZtC(LchTt+1n Ncht+1’ I—chTt' NChtlgUS'gCth) +

- 55
+ (L chtteas Nohets Lentts Nent:Oen) = 0, 0 <t <t¥, (53)
q)(LchTt+1’ Zt+1’ Ncht+1’ I-chTt’ Zt’ Ncht’ gus’ gch’Q) = O’ 0<t<t*’ (56)
G(LchTHl’ Ncht+l’ I—chTt' Ncht! gch) = 0, O<t<t*'57 (57)

Equations (55) and (56) are derived, respectiviedyn (33) and (36) by using (34), (35), (37), (38),

. K .
(39) (with L g =He- Lysr @nd Ly = L( SUES Lchth <Hg -Lgp) and (54). Equation
chTt

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

K
I-chNt = L( KChNt , Ncht’ I-chth < Hch - I-chTt)'

chTt
From (55)-(57) we have that Q (the degree of agijveness of the mercantilist policy
undertaken by the Chinese authorities) affects diieamics of the real variables. Moreover,
equations (42) and (52)-(53) show that having degtion Q the Chinese authorities can still choose
their preferred combination of (equilibrium) leva the nominal interest rate and level (and time

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

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

the Chinese authorities may keep the dynamicseofdhl variables and their nominal interest rate
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 wedohomy depends also o, Neflects the

presence in China during this phase of some lalchnis not employed in the advanced sectors of

the economy. In Scenario A, however, the combomatif exchange-rate pegging and fiscal policy

%% At time 0, the level of employment in the US tralgasector depends also on the initial endowmeintaital K;, 7o

KusTo Kehnoand Kusno
" At time 0, the dynamics of the economy depends aisthe initial endowments of capitalkso Kusto Kehnoand

KusNo(see the Appendix).
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adopted by the Chinese authorities manages tolrgiseso as to reach in period t* the objective to

employ the entire Chinese manpower in the two ack@usectors of the economy. Entering phase 2
and abandoning the exchange-rate pegging, it @atrior the Chinese authorities that fiscal policy

be an effective instrument for sustaining growtt amaintaining. ,, + L g1t = Hep -

5.2 Scenario B
In this case, the equilibrium trajectory of thealrerariables of the world economy is

governed forzt* by three difference equations iRgs, Nqy and Z (see the Appendix):

E(LchTtﬂ' Ncht+l’ I—chTt' Ncht’zt !gus’gch) = th(LchTHl’ I-chTt ’Gus) +

_ 58
+rr(LchTt+1*Ncht+1’LchTt’Ncht'gch):O’ tZt*’ ( )
r(LchTt+1’ Ncht+1’ I-chTt’ Ncht@ch) = O’ Et*’ (59)
Z(LchTHl’ Zt+1’ N cht+1» I-chTt' Zt' Ncht !GUSECh) =0 ' Et*' (60)

whereb(L 7.1, L o7 9,s) Must satisfy (49).
Equations (58) and (60) are obtained, respectiviedyn (33) and (36) by using (34), (35), (37), (38)

. K .
(39) (with L g =H e~ Lysre @nd Ly = L( CONE N cpys Lchth <Hg -Lg7) and (46). Equation
chTt

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

K
I-chNt = L( KChNt , Ncht’ I-chth < Hch - I-chTt)'

chTt
If we keep treating the US as the relatively ingost country €,:<0.,), the following
proposition concerning long-run growth holds in 1sao B:
Proposition 5 If 6,4>6,5 the asymptotic growth rate of China’s real GDRasial towy, i.e., the
rate at which labor productivity increases in th@n@se traditional sector. Moreover, the US real

GDP grows asymptotically at a rate lower thap.

Proof. If Liyry—L;r and Ny—Ncp as t5o0, then the country j's rate of real GDP growth agmhes

o= 6?1[(1-crj)L‘j"T +1-9,], whereN; =lim N (see the Appendix). Moreover, by inspecting (40)

t o0
one can easily verify that NN—N., as t»wo entails p,, =@, . Finally, from (46) one has

— pchHus - a‘cheus

thatpo,
ch Hch

, thus entailingo < o, = Wy, and Z—0 as .

According to Proposition 5, in this scenario inigtha portion of China’s manpower is

entrapped in the low-productive sector of the eompothe long-run rate of growth of both
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countries depends on the pace at which produciivdseases in the Chinese low-productive sector.
This is a consequence of the fact that in Sceriative long-run evolution of the real wages in the
advanced sectors of China—the country that tendgdw faster—reflects the dynamics of labor
productivity in the low-productive sector of theoeomy.

To verify whether this scenario can be plausible,study the transitional path along which
the world economy moves from period t* onwards aer@ario B. By linearizing the system (58)-
(60) around (kT N Z=0) under the assumption thg>6,,, one can verify for reasonable sets
of structural and policy parameter values thaffLN., Z=0) is unstable (see the Appendix). Only
in the case in which the policy makers manage tdrobthe economy so as to enter phase 2 with
Nchee - Nch =023Z;+» the system can converge asymptotically tg,{L N, Z=0) along the path

governed by

Lonte = thaZesd5", t2ty (61)
Nent = Nnt-Nen =02aZes85 1, t2t%, (62)
Z,=Zpo5", t>t, (63)

where q; and g5 are eigenvectors—an@; (0<¢s<1) is the only stable eigenvalue—of the

linearized system (see the Appendix). However, ewvehis case, a perturbation may easily lead the

economy to diverge from (hy, Ngp, Z=0), if it CAUSEN ¢ - Ngp, # 023Z; at Some t>t*, thus moving

the economy away from the trajectory governed [y-(63). This intrinsic instability reflects the
fact that a shock determining an increase (decyeagshe Chinese reservation wage relatively to
the stocks of capital accumulated in the Chineskeimthe US tradable sector can make the Chinese
tradable sector less (more) profitable, thus depngs (boosting) employment and capital
investment in this sector. As a result, capitaluazglation and growth in China’s tradable sector
decelerates (accelerates), and the effects ohiti@ ishock are amplified.

It is legitimate to wonder why the Chinese polingkers may end up in this situation, where
the economy is intrinsically unstable and a portadnthe workforce is entrapped in the low-
productive sectors of the economy. Indeed, thisawe is the consequence of a regime switch
which takes place too early, or in a context whee fiscal policy cannot adequately offset the
decrease in the demand for tradables brought diyotlte appreciation of the Chinese currency that
follows the full liberalization of the capital acoat and the end of the exchange-rate pegging.
Possibly under pressure of the US or to allevidte excessive compression of domestic
consumption due to the persistent undervaluatioth®fexchange rate, the Chinese policy makers
may decide to abandon the export-led growth styapegsued in phase 1 without having a valid

alternative strategy, especially if fiscal policgsittle effect on growth because of its compoaiti
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Finally, note that also in Scenario B—as in Scenar—the equilibrium path of the world

economy is characterized for O<t<t* by (55)-(57).

5.3 Scenario C

In this case, the equilibrium trajectory of thealrerariables of the world economy is

governed forzt° by two difference equations in s and Z (see the Appendix):
ML chreens Lenrer Zes Ouss Oenr Q) = ZiO (L chireans L eares Ouss Q) + O(L vy Leres Gen) = 0, t2 12, (64)
X(Lenteens Zesrs Lenter Z15 Ousr s Q) = 0, £21°, (65)

where from period t°>0 onwards China employs itsrermanpower in the advanced sectors of the
economy. Equations (64) and (65) are obtainedeasely, from (33) and (36) by using (34), (35),
(37), (38), (39) (WithL g =H - L ety AN L 4 = Hyp - Loy ) @Nd (54). It is significant that—in this
scenario—long-run growth depends also on Q, namelyhe exchange-rate policy conducted by
the Chinese authorities.

Proposition 1 holds even in Scenario C. In contiag not necessarily the case in Scenario
C that the country whose households are less iemagixhibits the higher asymptotic rate of real
GDP growth. However, the following propositions ceming long-run growth hold in Scenario C:
Proposition 6 The asymptotic rate of China’s real GDP growthigher than the US asymptotic
rate of real GDP growth if China’s exchange ratengintained sufficiently undervalued, i.e., if

Q> Q, where the threshol® depends on the structural and policy parametetiseofivo countries

(Ceh Ous Yeh Yus Neh Mus Och Ous Ochs Sus Hen Hus Cer Cus Gcn @NA Gys)-
Proof: See the Appendix.
Proposition 7 If the asymptotic rate of real GDP growth is higire China than in the US, i.e., if

Q> Q, a higher Q depresses US long-run growth withoctsiasing China’s long-run growth.

Proof. If Q> Q, then L7 is a function ofigp, Yep Netw Ochr Ot Hern Ceh @Nd G, (see the proof of
Ten

Proposition 6 in the Appendix), thus makimg, = 6,,[(1-a, )L +1- 9] independent of Q,

t- o0

where L =limL; . Moreover, given (54), one hag%<0, thus implying that

au s

Pus = 0, [(1-a, )Lz +1- 9,4 is decreasing in Q.

Two points should be stressed regarding the pusviowopositions. First, the pegging of the
exchange rate by the Chinese authorities may noebessary to insure that the asymptotic rate of
real GDP growth is higher in China than in the It structural and policy parameters of the two

countries may be sufficient to guarantee highegdam growth in China, without the need of
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keeping its exchange rate artificially undervalu8dcond, once that the asymptotic rate of growth
is higher in China than in the US, a more aggresskchange-rate policy by the Chinese authorities
has no effect on China’s long-run growth: agaie, ¢ontribution of the US demand for tradables to
China’s growth tends to become irrelevant as tlxe sif the US economy tends to become
negligible relative to the size of the Chinese @top. Also in Scenario C, however, the

performance of the Chinese economy along the tianal path is affected bya, = lim ta .
to o
For studying the transitional path along which therld economy moves from period t°
onwards in Scenario C, we linearize the system-(68) around (1, Z=0) under the assumption

that Q > Q. The linearized system thus obtained has only matk converging to (L, Z=0),

which is governed by

ZtI-IZt
- I
LChTt - LChTH'lX , tZ to, (66)
I‘chTt + Zt
LehTest XZt+1
t-t°
XZ
Z, :zto[- t ] Lt (67)
XZ
t+1
where all the partial derivativas, , n___,n,__ , X, andx, are evaluated at (hy, Z=0)
t chTt chTt+l t t+1
> <
XZ I_IL rlz
and are such thap<-— "t «q, .t 549, and tJ=-\g wheneverta, <=0 (see the
XZt+1 I-ILchTt+1 rILchTt+l < >

Appendix). Considering (66), this implies that—ajathe transitional path—ht>Lg,7if and only
if ta,<0. The same remarks made while commenting SceAaoo the reasons that may motivate

the Chinese authorities to finance a permanentrati tdeficit applies here.
Finally, note that in Scenario C the equilibriuathp of the world economy is characterized
for O<t<t® by (55)-(57).

6. CONCLUSIONS

In this work, we develop a two-country two-stagevgth model capturing the relationship
that has emerged in the last few years betweeb®and China and the different policy objectives
of the authorities in these countries. The Chideaders maintain a competitive (i.e., undervalued)
exchange rate so as to sustain China’s exporticiprseand to absorb part of rural workers into the
industrial sectors. The US policy-makers, instea@, supposedly more concerned with keeping
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high the consumption possibilities of the populatids the continuation of the Chinese growth
strategy entails some costs, a regime change nway octhe future.

Our paper models the Sino-American relationship alows for a comparison among
alternative policies that the Chinese authoritiesyradopt to modify their growth strategy in the
medium and long-term. We envisage three possibémasos for the evolution of the Sino-
American relationship. All the scenarios share phhsresembling what has actually occurred in
recent years, but differ in accordance with whatdl policy the Chinese authorities adopt, and
whether and when China fully liberalizes its cdpé@ecount and floats the currency (thus starting
phase 2).

Scenario A is quite optimistic because it assunied the structural parameters of the
Chinese economy are such that fiscal policy caefteetive in partially substituting the mercantilis
policy undertaken in phase 1 as a fundamental saefrdlemand for tradables and as an engine of
growth. The evolution of the US current accouninsuout to be determined by the structural
features of the economies and, more interestinigyythe ultimate willingness of the Chinese
authorities to finance its external deficits. ScemaB emphasizes the risks for the Chinese
authorities of abandoning the pegging too earlytcalgh allowing for larger domestic consumption
in the short run, they depress long-run growth raaihtain some of the labor force entrapped in the
traditional sector of the economy if their fiscallipy is little effective in substituting exports a
source of demand for Chinese tradables. Finallgn&aso C shows that a Chinese continuation of
the export-led growth strategy based on the exahaate pegging can be economically feasible,
but has both pros and cons: on the one hand, itdamei conducive to high rates of growth and to
the absorption of the Chinese manpower into theaackd sectors of the economy; on the other
hand, Chinese domestic consumption would remairpcessed and reserves would expand further.

A peculiar feature of our model is its ability tacaunt both for the possible differential
between the asymptotic rates of real GDP growttheftwo countries and for the possibility that
the country growing slower in the long run (the WSthe model) faces a “soft” intertemporal
budget constraint because of the willingness ofotiher country’s authorities to keep on financing
its current account deficits. Under this respedtatwreally matters, from the model’s standpoint, is
the consolidated (government sector + private sgbelance sheet of the US economy, which has
to remain within the limits imposed by the Chineaghorities’ willingness to finance the US
deficits. This has important policy implicationstet model suggests that the current US policies
seeking to support domestic demand by directly matirectly transforming private debt into

government debt, do not affect the fundamental tcaim$ faced by the US economy. This
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constraint depends, rather, on the extent to wlisima (as well as the other countries running a
current account surplus) is willing to continuesinting the US deficits.

At the Global Think-tank Summit held in Beijing daly 3, 2009, the PBC Governor, Mr
Zhou Xiaouchuan, discussed a number of plausiblsviar rebalancing the global economy and
called for further research on the issue. Our wer& contribution in this direction as we discuss
plausible prospective paths of the US-China co-deeecy as well as their implications. In
particular, we show that not all the scenarios magply with thedesiderataof the Chinese
authorities. The maintenance of the current SineeAcan co-dependency (our scenario C) does
ensure the absorption of the entire Chinese labarefinto the highly productive sectors of the
economy, but it requires a persistently subdueel!l®f consumption and the sterilization of
growing amounts of foreign reserves. In its turo, a@chieve the authorities’ objectives the
liberalization of the exchange rate and of the tedgiccount in China needs to be timely and to be
accompanied by an adequate change in the goverisnfisngal policy (like in scenario A); either a
premature switch or an inadequate fiscal policgrathe regime change (as in scenario B) may
prevent the absorption of all Chinese workers theomost advanced sectors of the economy.

Some general questions are raised by our analysiswhat extent can China’s public
expenditure be considered a plausible candidatsubstituting export as a source of demand for
the tradable sector of the economy? For how lorigthae Chinese people accept the compression
of domestic consumption brought about by the meilcstnpolicy undertaken by their leadership?
Would the US accept to reduce its relevance imttvdd economy by allowing China to overtake it
by size thanks to the fast growth made possiblnisyexport-led strategy?

For the sake of clarity and to keep the model mi@etable, we deliberately neglect three
aspects which represent avenues for future resegnst, we do not model the private financial
sector in the US and the financially repressed ignkystem in China (see Song et al., 2009).
Second, we focus our attention on two countriesrettly leaving aside i) the interconnections
between China and other Asian countriés) the role of the Euro area (see Bonatti, 2006ttte
US-EU relationship); iii) the role of the oil exgimg countries and of oil prices; iv) the problems
linked to geographical distribution of output armhsumption within China (tackled for instance by
Blanchard and Giavazzi, 2006); and v) the growtlglobal imbalances in the 1990s, when China

was still a marginal player in the world economgg$iunt and Rebucci, 2005 on this). Finally, our

* While some emerging Asian economies can be reaptrated as similar and assimilated to China should
recall that most of Chinese exports are due to gusing trade and appear as the result of the duwelat of
international production networks.
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model does not address FDI and portfolio flivenodeling both of them would be useful to reflect
the whole amount of resources intermediated byCihieese central bank, but would also require a
fully-fledged portfolio model at the cost of redagi our ability to highlight the real (i.e. non
financial) aspects of the global imbalané®s.

We also reckon that the uninterrupted expansiagiaifal imbalances was strictly related to two
other US-specific ‘pathological’ phenomena, thathis housing and credit boortisThese latter,
though certainly not independent from global imbaks?, depended also on other factors internal
to the US, such as the unusually expansionary staricUS economic authorities and the
unprecedented level of leverage of the privateosetit evaluating the merits and the prospects of
the Sino-American co-dependency, we abstracted frmse and other US “excesses”, as well as
from the extraordinary efforts the US authoriti@vé endured to push internal demand and bail out
the US financial system after the crisis eruptes.té\ China, some of the explanations offered to
account for the large Chinese current account ssegl are not modeled either; for instance, the
demographic evolution of the Chinese population #mel precautionary private saving motive
linked to the alleged absence of adequate soaiatisg are not directly consider&d.

Finally, we maintain the existence of a positivepant of export-led production growth on
employment in the tradable sector, even thoughckaavledge that this impact may be decreasing
over time because of productivity gains (such amsehdue to capital accumulation and to the
Denison effect§?

%9 Lipschitz et al. (2009), on the contrary, devedomodel to account for the Chinese transitionaginovhich focuses
on FDI-related capital flows and neglects the fexxplaining the accumulation of reserves.

0 For papers modeling international capital flonse snter alia, Albuquerque et al. (2007Blanchard et al. (2005),
Caballero et al. (2008), Courdacier et al. (20@¥dola and Straub (2007), Devereux and Sutherl2007,2008,
2009), Evans and Hnatkovska (2007), and Tille aad Wincoop (2007).

¢ palley (2006) and Ferguson and Schularick (200&tify the limits of the BWII model in the growingdS financial
fragility and in the undermining of its manufactgi(tradable) sector. Forbes (2008), while findamgpirical support
for the primary role of the US financial system @@veloping countries in the past, argues thatighiikely to fade in
the future when emerging countries will strengthieir financial systems, and the US assets andetsvkll lose part
of their perceived advantages (in terms of liqyid#afety and depth). The crucial issue behind ghasisible scenario,
as Calvo and Talvi (2006) and Krugman (2007) pairtet, remains ‘when’ the US will loose its attraeness.

%2 Ferguson and Schularick (2007) agree on the B\NAracterization proposed by Dooley and co-authansl dub
US-China relationship as Chimerica), yet warn thatacceleration, the duration and the extent@firitbalances have
fed global asset price imbalances that in turn tmdee the macro-financial mechanism underlyingrtf@imation.

%3 See Ma and Zhou (2009) on the impact of demogeapin the Chinese net foreign asset position.
% Feenstra and Hong (2007) argue that, between 29872005, export-led growth may explain at most 38

employment gains in China while the majority is daeyains in the nontradable sector. This is bexaugreat share of
Chinese exports involves assembled products firegessing trade). While Rodrik (2006b) and Scf@@08) argue
that Chinese exports exhibit a higher level of sophigion with respect to those of similar emerging kets,
Branstetter and Lardy (2006), Amiti and Freund @0&nd Athukorala (2009) show that this is due to the pssing
exports even in the high-tech sectors. Being thaive importance of processing exports as it meyargue that there
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These omissions do not certainly imply that we weskimate the importance of such aspects.
Rather, by keeping the model focused and tractaidemanaged to analyze the possible policy
shifts that may mark Chinese development and monsteategies in the future and to investigate

their international and internal economic consegasn
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APPENDIX

1 Derivation of the equations characterizing an eqlibrium path
1.1From firms’ first-order conditions with respectlabor, we get:

1

-y \1-y.
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J WJt
By using (Al) to obtain the labor demanded by ef&oh producing YNt the intertemporal problem of the

representative firm producing nontradables carohaed by maximizing
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respect tojlt, Kjn+1 and the Lagrange multipliégy, and then by eliminatingyy;, thus obtaining:
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An optimal path must also satisfy the transvengalindition
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1.2 Similarly, one can solve the intertemporal problefrthe representative firm producing tradablessth

obtaining
1
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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 fxi, G, Mjts BjHr+1, Fht+1 @nd the Lagrange multiplievy;, and then by eliminatingy;, thus

obtaining:
NP Cire = @-17;)PnieCint » (A9)
X[@-2M 1™ = (P Cir) ™ - 6, (PrrasCiran) ™ (A10)
PirtaCirts1 = G,PmiCire (+i5141) (Al1)

Eirt Prt+1Cimt+1 =GPt Cimt Ejresa (L +1i4a), 1 £, t217F, (A12)



56

BjHt+1 + Bjgt+1 + Ejt (FjHt+1 + Figt+1) - (1+1t)(Bjut + Bjat) - Ejt (1+iit )(Fjhe + Fiet) = (A13)
=Pire[Yjrt - Kjrean - Kijnesa - Cjre - Gjre + (Kjre + Kyne)(2-9)], 17 .
Notice that (A13) is obtained by using (19) (thergmment’s budget constraint) for substituting i the
household’s budget constraint, and by using (2),(6, (7), (18),(21) and (22).
The household’s optimal path must also satisfytridwesversality conditions
lim va(l‘ﬂj)Bth+v+1 _
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1.4To derive (35), one can use (18) and the fact tthetgovernment produces efficiently;(-5G;ry) to

obtain
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Finally, one can use (A17) and the production fiomst (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
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Finally, one can use (A18) to rewrite (A19) as (34)
1.6 To derive (38), one can use (Al) and the fact thg} = K{,{lt to rewrite (A3) as
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Similarly, one can use (A2) and the fact tigt; = Kffr"t to rewrite (A6) as
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Finally, one can use (A17), (A20) and (A21) to ab{36).
1.7To derive (37), one can use (All) to rewrite (A24)
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Finally, one can use (34) to rewrite (A22) as (37).
1.8 To derive (39), one should consider that (14)),(241) and (A2)—together—rule out the possibility
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LjTt' ThUS,
1-a; i
. aD; ViKineL i
Line =Hj-Lip if —— ) >Njy. (A23)

-0 Ly,
Lirt | @K (Hj-Lin)

7Tj
a.D; KoL W,
Finally, —— V% e e <N, entails—=" = V. (again, consider (11), (14), (21), (A2) and
1-q, 1y, jt P it

Lird | @iKme(Hj-Ly)™" it

(Al17)). Thus, one can use (Al) and (A17) to obtain

1
n, 0 La, U
YK | a;D; Ewm- &, ViKint L
Ui =[| o (la)(lr]) if —1— o | SN (A24)
iR ) NjbLip™ Lird | @iKjme(Hj-Lijm)™™
1.9To derive (41), rewrite (A10) as
X @) =X X8 L+ ) X =My PrCim) ™ (A25)

Since 8(1+ ﬁj)'1<1, equation (A25) is such that iﬁoyexj then o as o, if Xjo<X; then —-0 as

(1+ 1
t—oo, if Xjg=X; then x=x; for all t, wherex; = i f‘) . Therefore, the only value ofyxhat is
@-m)A+ 4 -6)

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

equilibrium path one has
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Mt _ @-n)(A+ 4 - 6; )(1+,L_1j)tM 1

J CimeX; Citt X

Considering (A26), one can use the one-price |aly {@ obtain (41).
2 Derivation of equation (46)
Considering (31) and (Al11), one can check that

E. 1+iy PP 16CitCireo

jt — 'Jt: JTEHITt-1Yi ™~ Tt thl,iij,tZt*. (A27)

Eitn  1+ii  PrePreabCimtaCint

Considering (24), one has
E. PrPria . .
jtoo_ Tt |Ttl’|¢J' (A28)

Eit-1  FrtPma
: : GCmCirta _, . . L
Thus, (A27) and (A28)—together—imply that in ph&sene hasﬁ =1 i#j,t=t*, whichin its
& iTt-1iTt
turn entails (46) (see equation (A22)).
3 Derivation of equations (47)-(48)

Equation (47) Containb(l- chTt+1 L chTt ’gus) and y( L chTt+1 L chTt 1§ch) ’ where

TA . . . .
B(L a1y Lenmer Ous) = P—”S‘ is obtained by settingL ., =1(Ls7) (S€€ equation (46)) and
usTt usTt

Oust = Gustr1 :Qus Ot=t* in

[1+ K(Hus -L usTHl L usTi-l)] guqu(Hus - LusTt LusTb ) Hus -L usTt L usTt gust)

us -l
[(1' aus) LﬁsTi—l +1- JUS] C(K(Hus' I-usTi-l’ LusTﬂ) ) Hus_ LusTi-l! LusTi-l'gusﬁ-l)
+ G(K(H us - L usTt? L usTt)' H us L usTt? L usTt 'gust) + C(K(H us - L usTt? L usTt)’ H us - L usTt? L usTt 'gust)' t>0, (A29)

'(1' djsil"- K(Hus - LusTt LusTD] - Laus +

usTt

: _ TA . , : .
while y(LchTHl,LC,m,gch):-P—Cht is obtained by setting ,\; =H, - Lenre (S€€ €quation (39)) and
chTt™™ chTt

Jent =Gensr =0cn Dt2t* in
[1"' K(L eniea LchTt+1)]5chC(K(|-chNtv L enre)s L enner Lenrt)s gcht)
[(1- o) Li3rens +1- Fen] CK(L g L enrion)s Leesn s Lenrion »Geto)
G(K(LchNt’LchTt)’LchNt’LchTt’gcht)+C(K(LchNt’LchTt)!LchNt’LchTt’gcht)’t>o' (A30)
In their turn, equations (A29) and (A30) are dediviey using (34), (35), (37), (38) and (39) (with

I-usNt = Hus' LusTt)'

- (1' 5ch )[1+ K(LchNt' LchTt)] - Ll::ﬁ']l't +

Equation (48) s obtained by SettirlgchNt = Hch - I-chTt ! LusTt = I( LchTt) ’ gust = gust+1 :gus and
Oent = Yenrst :ﬁch Ot=t* in

ZtgusC(K(H us ~ LusTt' L usTt)' Hus - I-usTt1 LusTt 1gust)
.- C(K(H us ~ L usTt+1? L usTt+1)' H us ~ L usTt+1? L usTt+l ’gust+1)
t+ o

[(1- ach) L cChTt+l +1- 5ch]achC(K( L chNt» L chTt)1 L chNt» L chTt)1 gcht)
[(1- ) LT, +1- 5us]C(K(|— ettt b ohreen)s L et s L enet -gcht+1)

=0, t>0, (A31)
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where (A31) is derived from (36) by using (34), X387), (38), and by setting 4 = H,s- L st IN €quation
(39).

4 Derivation of inequality (49)

Since b(LchTt+1, LChTt ,gus) - TA ust < E[PusNtYusNt + PusTtYusTt] , one can use (1), (5)' (38), (Al?),

PLIST'( K usTt PLIST'( K usTt

LusNt = Hus' I-usTt and I-usTt = l( I-(:hTt) to Obtain (49)

5 Proof that if Ly —L;r as t-oo, then in Scenario A the country j's rate of real ®P growth
approachesp; = 6[(1-a;)L +1-5;], where p; = lim pj
t o0

Considering (1), (5), (11), (37), (38), (39) (with, =H,- L;) and (A17), one can verify that the country

j's rate of real GDP growth is given in Scenarid
A, a; (@)1
(Hj-Lire) ™ Lirisd
715 @ (3-17;)-1
(Hj-Lin)"" L
ViLim taj(H;-Ln)
ViLirsa taj(Hj-Liresa)

A tet*, (A32)

Poop, = (1+Pjt){

Pjt+1 IDjt
Pire Yire + Pine Yt

P

PrresaYjmeen + PineaYiness ( Pire Yire + Pine Yt }

where Peop, =
i

By inspecting (A32), one can easily check thﬁttbLjT as t-oo implies that lim ,OGDP,t =lim pj; .
t- o0 J t-o0

Finally, by considering (37) and (38), one can aldweck that oLy as tw implies that

lim p;; = p; =6, [(1-a))LT} +1-4,]. Thus, Ly—Lj7 as t>w entails lim Paoe, =6;[(1-a))L} +1-9; }

6 Proof that if 0,>0;, j#i, then in Scenario A Lt is a function ofaj, Y}, ;. 9, 8;, Hj. § and g;

Sinced;>b; entailsp;>p;, 6;>6; also implies thagii - 0 whenever lyy—L;r and Ly—Lir as t>w, j#. In
jTt

its turn, this implies that as+wx equation (47) becomes
G(K(H; -Ljr. L) Hj-Ljr.LjT.G;)+ CIK(H - LT, LyT). Hj- Ly, LjT.Gj)-(1-6))[1+ K(H; -Lj7,LjT)] +

1+KH -Lr,L)]6  a _ —
+[ (Hj-Lir.Lir)l 1_|_Ljr+—W(LjT,aj,yj,nj,ej,éj,Hj,Cj,gj)—0, (A33)

a.
[(1-a))L 4 +1-5]"
1+ @-ypaj(H;-Lir)

l-q;
@-apyilir +(1'/7j)0’j(Hj'|-jT)
[6; (1-aj)|—£j¥+ -(L-3)(1-6)17 qjijJi_‘lfrj

wherew(L;r,04,v;m;.9;,8;,H;.§, Gj )= L
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a.
(3-7)Q-a))L ¢ _1[01(H1‘L1T)+1J
7;@-¥)(H;-Lir)” Vikbi a R .
- = Lt 0;. The asymptotic equilibrium level of employment in
¢j@-ajly

(L-y)H;-Lir)"

+1

country j's tradable sector is a value offM[0,Hj] that satisfies (A33). If it exists, this asymptot
equilibrium level is unique. Indeed, in the spedalse in WhiCh8j=1, there is at most one value of
LjTD[O,Hj] satisfying (A33): in this case, the equilibriuevel of employment in country j's tradable sector
is this unique value ofle. In the case in whicﬁj<1, there are at most two vaIuequfD[O,Hj] satisfying

(A33) and the asymptotic equilibrium level of emgiment in country j's tradable sector exists if tldues

of L;70[0,Hj] satisfying (A33) are two. In this case, the edilim level of employment is the largest of

these two values and it is unique, since the sstallue cannot be an equilibrium because it isrisistent
with 1 +1;r; 200t. Thus, given that the asymptotic equilibrium lewélemployment in country j's
tradable sector is a value ofrLsatisfying (A33) and it is unique, it is a functiof o;, v;, n;, 9;, 9, H;, §; and
gj:

L =p(avjm;.05.9,H;,6, 9 )- (A34)
7 Proof of Proposition 3

Since [(1-aj)L‘j'+ +1-9;] = [(1-a;)L% +1- 3], one can immediately see that lis a positive function of

Lr=p(0j,vj:m;,05,9;,H;,G, 9j ), so thatp, = &[(1- cri)L‘i’Ti +1-4 ](i.e., the asymptotic rate of real GDP growth

of country i) increases Withj-l-_, j#.

<
>
To check that%®()_l, whenever{;<=¢; considerl_fj?l:0 =p(ay,v; ;05,8 Hj.§j, §j)|g,=0 » that is the
ag,
< >

asymptotic equilibrium level of employment in thadable sector of country j conditional gn=0, and

751~ y,-)(H,- - '-?‘T:Oyj

define fj = T One can easily verify that
a-nya-a)sef
if ¢;>¢;, thenW) - ,<0 (A35)
0g; |Ljr =LY
and
if ¢;<¢;, thenW() >0, (A36)

— @EO
0g; |Ljr <L
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@-n)@-apLid, _1(a,-<H,--L,-T)+1J

7@ yH; - Lyjr)” Vb
where 6(;/v_(.):_ Aubgan m L%+ . Moreover, consider that
% G-apbip
(@L-y)(H;-Lr)”
ow(.) <0, (A37)

Lir = p(a;.v;.n5.6,,9;,.H;.¢;.9;)

thus implying that in a neighbourhood xfj?ﬁrzo one has

N
\%

L%, (A38)

w(L]T 05,7j:M;:9},6;,Hj. G, 9; )‘g -0 0 wheneverlL j;

\

<

- ypaH, L,T)]
@-apyL jT . @-npajH;-Lir)

wherew(Lt,0j,v;1;.9;.9;,H;.§;, 9; )‘g =0 = {

- Lal .
R -a. jiT
[6,0- @)L -@- &)1 Ly !
From (A35), (A36) and (A38)—together—one can codelthat
< >
_ g§,=0 >
Lir=p(ov;m; 0),85,H;.65, G| g 501 = LI wheneverd;1=1Z;.  (A39)
> <
Furthermore, consider that(Lr,o;,y;m;.6;,8;,H;.¢j, 9; )=w(Lj7,04,v;,n;,6;,8;,H;.§;, ;) __0+gJ agvg(') =0. This
i
on) .
op() __ 99; _l7
allows us to conclude from (A37), (A38) and (A3Ba T_ 6—() =10 wheneverd;<=¢{;.
i
oL <
Finally, one should observe that the absolute vafueaﬁ becomes smaller a;? becomes closer t5,,
9

thus reducing the effect of a changeginon the asymptotic rate of real GDP growth.

8 Transitional path of the economy in Scenario A

By solving the characteristic equation of the systebtained by linearizing (47)-(48) around.gk, Z=0),

. . Y A\ .
one can find the e|genvalue§1:_ﬂ and x, =- “t , where x,>1 and 0<«,<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 eigenvectar#, one can derive the system (50)-(51) governingstiadle path.

Ky -Ky)W
(k- K2) LenTt+1

L >0
chTt+1

Since l.|JZt :E+h+(pus+5u5)|:l+ aus(l' yus)(HuS' LUST):|_ ng-SFZ _TAus and

usT usT yus(l‘ aus) L usT K usT' usT

> <

W . o
one can see that *t J_lg whenever ta,{=¢ Q Given «;-«,>0, this implies that—along the

LenTt+l | < >

transitional path—Ly, L cnt if and only if tg,<0.
9 Derivation of equations (55), (56) and (57)
To derive the system (55)-(57), consider thagy, = L(K(L chne Lente)s Nent Lente) < Hen - Lenme,0<t<t*

(see equations (38) and (39)), from which one obtai
1

TTen L-a; (L)
1-ag, J N chil enTt

ych,]ch
I-chNt = n(NchU I-chTt) = [( a-.D ] < Hch - I-chTt' (A40)
ch™ch

Equation (55) containg (L che+1, Nehtr1: L ehts Nents Gus: Gch: Q) and S(L crreas Neneas Lenres N Gen ).
where ¢(L ehTt1» Nentet LehTes Nents Gus» Ochy Q) is obtained by setting
Lyere = T (L gnres NN gos L o) 8 800 Q) @Nd Gy = s =G Ot SUCh that O<t<t in (A29), while
(L chreers Nensss Lenter Nents Ocn) IS Obtained by settind- e =N(N gy, Lore ) (S€E €quation (54)) and
Oent = 9ener = 0en Ot such that O<t<t* in (A30).

Equation (56) is obtained by settimgy,n: = N(NcniLent)s Luste = T (L ermes NN s L epire)s O Ousr Q)
Oust = Juster = 0us @aNA ey = 9epns =0¢n O tsuch that O<t<t* in (A31).

Equation (57) is obtained by settitg,n: =N(N¢ho Lenre @A Gepe = 9enes =0 O tSuch that O<t<t* in

bt - N cht 1+ “ch )C(K(L chNt+1 1 L chTt+1)1 L chNt+1 1 L chTt+l 1gcht+l)
cht+1

Hch [(1' ach) chr:]THl +1- a-ch]C(K(L chNt» L chTt)1 L chNt» L chTt)' gcht)
In its turn, equation (A41) is derived from (40) bging (34), (35), (37) and (38).

Notice that for t=0 equations (55), (56) and (5&3dme, respectively,

=0, t>0, (A41)

K A K A
ZO{G(KU—SNO' H us” L usTo L usT01gusJ + C(M1 H us "~ L usTO L usTOr gusJ - LCLrlusSTO 1+ Jus +
usTO usTO

K A
[1+ K (H us” L usTL L usTl)]eusC( K usho H us” L usTOr L usTO gusJ
usTO

- (1' 5us) ¢ usti0 4
chTO

+

1
s ~
{(1‘ aus) L usT1t 1- 5us:| C(K (H us” L usTlL L usTl)- H us” L usT1 L usTl gus)

K n K n K
+ G( N0 1 o LchTngchj - Lo+ C( KChNO, L chnor LchTngchJ -(1- 5us)(1+ KC—hNOJ +
chTO chTO chTO
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K N
[1+ K(Lcthv L cth)]gchC( KChNO L chNO: I-chTOv gch]
chTO

+ 1 = 07 (A42)
[(1' aus)LzﬁTl +1- a-ch] C(K(Lcth’ Lcth)v Lcthi Lcth’ gch)

K "
ZOHUSC[ KUSNO H us” L usTO L usTO gusj
usTO

Z,= C(K(H us~ Lusto Lustd): HKus' L usT1r LusTlvgus) (A43)
[(1- aen) L, +1- 5ch]echc( KChNO L chnos L ento)s gchj

chTO
[(1' aus) Lﬁ§T1+ 1- 5us]C(K(LchN11 I-chT1)1 I-chN11 I-cthi @ch)

and
N eno @+ &en) C(K (L g, Lenta)s Lennas Lenta 8cn) (Ad4)

K R 1
ech[(l' ach) LgﬁTl +1- 5ch]C( KChNO ) I-chN01 LchT0)1 gchj
chTO

Nch1:

K K o a
whereL ;o = L( KChNO +Nnos LchTO] <Hg, - Lenros Lusto = (L enros L(ﬂ- N chos LchTO}gchvgust) , and

chTO chTO

K .
, —USN0 and N, o are given.

chTO , KusTO KchTO
10 Derivation of equations (58), (59) and (60)

K K
where %, chNO usNO

Equation  (58) contains b(L g Lenmi:Ous)  @Nd ML giars Nepas Lenres Nene:9en) » Where
B(L ¢pree1 L enre» Oys) IS Obtained by setting ;o =1( Leppe) @NA 9ugt = Guser = Oy Ot 2t* in (A29), while

M(L ¢hiree1» Nenesar Lenmer Nene:Ocn) 1S Obtained by settind. e = N(Nepe, Lepte) @Nd Qe = Oenss = Oen
Ot>t* in (A30).

Equation (59) is obtained by settitig,n: = N(N¢pe Lentt @A 9o = 0en Dt 2t* in (A41).

Equation (60) is obtained by Settm-gchNt = n(NchU I-chTt )L ustt = 1(Lentt) » Gust =0Ous and Oent = Gch
Ot=>t* in (A31).

11 Proof that if Liry —L ;7 and Nepy—Ncp as t-o, then in Scenario B the country j's rate of real ®P
growth approaches p; = 6’1-[(1-aj)L‘j'+ +1-9; ] where p; =tlirr2o Pit

Considering (1), (5), (11), (37), (38), (AL D)uent =Hus- Luste @nd Lepnt = N(Nepes Lentt ) One can verify

that the US rate of real GDP growth is given als&cenario B by (A32), while China’s rate of redDiS

growth is given by

yc cl ac (1',7(: )'1
[N(N gpeets L enhree) 1757 L chree”
ch'/cl aq (l',7c )'1
[N(N g, L o) 1777 Lo e
ycthhTt + achn(Nchtv I-chTt) }

ychL chTt+1 + achn( N cht+1» L chTt+1)

-1. (A45)

Peop,, = L+ poche) [
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By inspecting (A45), one can easily check thaj k=L @and Np—Ngp as t»oo imply that

lim ogpp T lim pg,: - Finally, by considering (37) and (38), one canoatheck that F—Lr and

t- oo C t o0

Neht—Neh @s too imply that lim o, = p; =6, [(1-c7j)L‘}"T +1-9; ], j=us,ch. Thus, f—Ljr and Np—=Nep,
t- o0

as t»oo entail t'L”l, Paoe, = 6, [(1—crj)L‘}’J'T +1-4;, ], j=us,ch.

12 Transitional path of the economy in Scenario B
By solving the characteristic equation of the systdbtained by linearizing (58)-(60) around.ff N, Z=0),

2
one can find the eigenvalueg,, g, = 2117822 i\/[allJ“aZZ] ~aj8pp +ajpap; and Gz=ags where
2

2
R RN =, Ty -Sy. T
.= Ncht+1 I‘chTt I‘chTt Ncht+1 a, = Ncht+1 Ncht Ncht Ncht+1
=T =y T Tz T =T
“lenTtrr Nenttr ~Nentrs LenTerd “lentter Nenttst ~Nenter LenTest
=, T -5, T N =T 5
ay = LenTt “ehTt+1 LenTtrr SenTt » By = Nent' “chtte ~enTtrr Nent and A = - Zt (notice that all
=, Ty, -= L Tn.. Iy T 5
Leneer NenTtet — Nehtst LohTeet LenTes Nenmert — Nehtst LehTtet Zin

Zzt _ (1+10us) .
P d+aw.)

derivatives must be evaluated ag{{N.,,Z=0)). One can easily check that@<1 since.

t+1

Moreover, for admissible sets of parameter valugs @an show thag;>1 and¢$,>1 (for instance, setting
A=Y ehi=2/3, Ne=0.5, 84=0.05, 0=0.95, 0,=0.945, H,=0.3552635,0,=0.01, G, =0, one obtains:
Lop7=0.1977922, L4,,=0.1383763, N.=0.5078785, Z=0p,=0.0046842,4,=1.0715746,0,=2.0797334,
$3=0.9947368). Having two endogenous variables whaiee is pre-determined at time {(And N, are
given),$,>1, $,>1 and 0¢93<1 imply that the linearized system is unstablethia special case in which the
policy makers manage to control the economy so a&hter phase 2 with (N-Nq)=0p3Z, the linearized

system can converge to {1,N.n,Z=0) along the path governed by (61)-(63), whdre eigenvectors

O3 =- [a12a23 + a13(¢3 _a22)] and 03 =- [al3a21 + a23(¢3 _all)] can be Computed by us|ngla a_|_2’
[a12821 - (@3 -a11) (@3 -az))] (310801 - (@3 -a11)(#3 -az,)]
=, T =, T
z N z L
a21, 822, ag = = - t - éht+1 - and ays = - = t _ch:Tt+l =
“Llenttst Nenmert —Nehtrt LenTen “Llenttst Nenmerr ~Nentr LenTesa

13 Derivation of equations (64) and (65)

Equation (64) containg (L gy, L onres Guss Q 8N O(L rreans L oires Gon )» Where o(L gy L owres Gus, Q ) iS
obtained by setting .7, = f(L s Hen = Lenter Ocn» Ous: @ RNA Qg = e = O Ot = 1° in (A29), while
O(L cpriss L e Ocn ) IS Obtained by setting ., = Hep - Lepre @0 Gy = Geper = 9o Ot = 1° in (A30).
Equation (65) is obtained by setting n =Hen-Lentt » Lustt = f(LentesHen - Lontts Oen Ous: Q)

gust = gust+1 = gus and gcht = gcht+1 = @ch Ot=t° in (A31).
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14 Proof of Proposition 6
Consider that—by using (29), (52) and (53) to situist for E., in (44)—one obtains

CUSTI — Q C:Ch'l't . (A46)
K usTt K chTt

By using (38)1_1-,\“:HJ--L]-Tt andgy =0 = gj one can rewrite (34) as

+a;, > A
Vi-apbin <59, {C’j(Hj‘LiTt)u}

1+y,
Cire _ (e @-ajHi-Lim) |, @@-p)H L) ™ L ik )
K. Tt Ia, a
it ’7jyj|-jTt ¢ (1'aj)|-m 1
(L-y)(H; - L)V
i delLjm) i
Given (A47) and the fact thatd— <0, (A46) implies that
iTt
Lustt =h(Lent, Q) (A48)

ah(L chTtiQ)

I-chTt

ah(LChTtv Q) <0.

where >0 and

Since the asymptotic rate of real GDP growth ofntguj is given byp; =6, [(l-aj)L‘ﬁ +1-9; [(see

Proposition 1 and its proof), one can easily veriffhat p.>p,s if and only if

1

‘9ch[(1' ach) LzﬁT +1- Jch] - Hus(l' Jus)
‘gus(l' aus)

—
} " > L s7. Given (A48), this implies that>p,sif and only if

{‘9ch [(1' ach) LZCﬁIT +1- Jch] - Hus(l' Jus)

B,s(1-aye) } >Nl Q). (A49)

Moreover, p.y>pys implies that as-too equation (64) becomes(L ¢p\1,%cnYchNehOchOch Hebeh Och )=0
(see equation (A33)), from which one can derive dasgmptotic equilibrium level of employment in the
Chinese tradable sector ¢/x=p(0cpYcnNehPchOchHerleh Ocn ). Hence, one can rewrite the inequality

(A49) as

1

Hch [(1' ach)[ p(ach VehiTch Hch ' 5ch’ H ch» Zch ) gch)]cyCh +1- Jch] 3 ‘gus(l' Jus) T“S >
eus(l' aus) (ASO)

> h( p(ach’ych’”chiacmach’ Hch1Zch’@ch)1Q)-

Since <0, the inequality (A50) holds for al) > Q , whereQ is that value of Q satisfying

6h(L chTt-Q)
0Q
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1
{Hch [(1' ach)[ p(ach-ych-”ch-echvb-ch- H(:thch-gch)]aCh +1- 5ch] - eus(l’ 5US)}HUS —

Gs(1-ays) B (AS1)
=h(p(@chVenTen Oenr Oenr Hen {en» Gen). Q)-
Considering (A47), (A48) and (A51), one can se¢ adepends olch, Yeh Neh Ochr Ochr Herw Cche Och s
Oys Yus Nus Ous Sus Hus Cus@nd ys.

Finally, notice that ifQ > Q one hac>pys implying that Lept=p(cicnYcnNenOcndeh Henben Gcn)-
15 Transitional path of the economy in Scenario C
By solving the characteristic equation of the systebtained by linearizing (64)-(65) around.gk, Z=0),

, Where g, >1 and 0<j,<1, since

. . Mn X
one can find the e|genvalue§1=_ﬂ and g, =- z
n

LenTet Zt31
Xz 1+ . . .
SNy >N, >0 and.__“t_—="Pus (notice that all derivatives must be evaluatedLat,, Z=0)).
chTt chTt+1 XZ 1+ Pch

t+1
Having only one initial condition (solelyZis given at time t°),5 >1 and0< 3, <1 imply that the
linearized system is saddle-path stable.

m
By using the eigenvectar 4 , one can derive the system (66)-(67) governingstddle path.

(Br-B2)N

LehTee1

Since |-|Zt — EusT + Gust +(Oys + 5us)|:1+ ays@- yus)(Hys - LusT):| - %us = -TAus and i >0

usT —
usT usT yus(l' aus) L usT K usT' usT chTt+l

. <

n
one can see that _“

LenTtel | <

o Whenever ta 0 Given pg,-B,>0, this implies that—along the

\

transitional path—Ly, 1oL ent if and only if tg,<O.



Elenco dei papers del Dipartimento di Economia
pubblicati negli ultimi due anni

2008.1 A Monte Carlo EM Algorithm for the Estimation of a Logistic Auto-
logistic Model with Missing Data, by Marco Bee and Giuseppe Espa.

2008.2 Adaptive microfoundations for emergent macroeconomics, Edoardo
Gaffeo, Domenico Delli Gatti, Saul Desiderio, Mauro Gallegati.

2008.3 A look at the relationship between industrial dynamics and aggregate
Afuctuations, Domenico Delli Gatti, Edoardo Gaffeo, Mauro Gallegati.

2008.4 Demand Distribution Dynamics in Creative Industries: the Market
for Books in Italy, Edoardo Gaffeo, Antonello E. Scorcu, Laura Vici.

2008.5 On the mean/variance relationship of the firm size distribution:
evidence and some theory, Edoardo Gaffeo, Corrado di Guilmi, Mauro
Gallegati, Alberto Russo.

2008.6 Uncomputability and Undecidability in Economic Theory, K. Vela
Velupillai.

2008.7 The Mathematization of Macroeconomics: A Recursive Revolution,
K. Vela Velupillai.

2008.8 Natural disturbances and natural hazards in mountain forests: a
framework for the economic valuation, Sandra Notaro, Alessandro Paletto

2008.9 Does forest damage have an economic impact? A case study from the
Italian Alps, Sandra Notaro, Alessandro Paletto, Roberta Raffaelli.

2008.10 Compliance by believing: an experimental exploration on social
norms and impartial agreements, Marco Faillo, Stefania Ottone, Lorenzo
Sacconi.

2008.11 You Won the Battle. What about the War? A Model of Competition
between Proprietary and Open Source Software, Riccardo Leoncini,
Francesco Rentocchini, Giuseppe Vittucci Marzetti.

2008.12 Minsky’s Upward Instability: the Not-Too-Keynesian Optimism of
a Financial Cassandra, Elisabetta De Antoni.

2008.13 A theoretical analysis of the relationship between social capital and
corporate social responsibility: concepts and definitions, Lorenzo Sacconi,
Giacomo Degli Antoni.

2008.14 Conformity, Reciprocity and the Sense of Justice. How Social
Contract-based Preferences and Beliefs Explain Norm Compliance: the
Experimental Evidence, Lorenzo Sacconi, Marco Faillo.



2008.15 The macroeconomics of imperfect capital markets. Whither saving-
investment imbalances? Roberto Tamborini

2008.16 Financial Constraints and Firm Export Behavior, Flora Bellone,
Patrick Musso, Lionel Nesta and Stefano Schiavo

2008.17 Why do frms invest abroad? An analysis of the motives underlying
Foreign Direct Investments Financial Constraints and Firm Export
Behavior, Chiara Franco, Francesco Rentocchini and Giuseppe Vittucci
Marzetti

2008.18 CSR as Contractarian Model of Multi-Stakeholder Corporate
Governance and the Game-Theory of its Implementation, Lorenzo Sacconi

2008.19 Managing Agricultural Price Risk in Developing Countries, Julie
Dana and Christopher L. Gilbert

2008.20 Commodity Speculation and Commodity Investment, Christopher
L. Gilbert

2008.21 Inspection games with long-run inspectors, Luciano Andreozzi

2008.22 Property Rights and Investments: An Evolutionary Approach,
Luciano Andreozzi

2008.23 How to Understand High Food Price, Christopher L. Gilbert

2008.24 Trade-imbalances networks and exchange rate adjustments: The
paradox of a new Plaza, Andrea Fracasso and Stefano Schiavo

2008.25 The process of Convergence Towards the Euro for the VISEGRAD
— 4 Countries, Giuliana Passamani

2009.1 Income Shocks, Coping Strategies, and Consumption Smoothing. An
Application to Indonesian Data, Gabriella Berloffa and Francesca
Modena

2009.2 Clusters of firms in space and time, Giuseppe Arbia, Giuseppe
Espa, Diego Giuliani e Andrea Mazzitelli

2009.3 A note on maximum likelihood estimation of a Pareto mixture,
Marco Bee, Roberto Benedetti e Giuseppe Espa

2009.4 Job performance and job satisfaction: an integrated survey, Maurizio
Pugno e Sara Depedri

2009.5 The evolution of the Sino-American co-dependency: modeling a
regime switch in a growth setting, Luigi Bonatti e Andrea Fracasso



PUBBLICAZIONE REGISTRATA PRESSO IL TRIBUNALE DI TRENTO





