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China’s real exchange rate

Jane Golley and Rod Tyers

There �s �ncreas�ng �nternat�onal pressure for the ch�nese author�t�es to allow 
the currency to float more freely. it has been argued that the apprec�at�on of 
the renm�nb� s�nce 2005 �s just the beg�nn�ng of a necessary upward trend, 
g�ven the bel�ef that the currency �s currently undervalued, by marg�ns rang�ng 
from ‘small’ to as h�gh as 50 per cent (Frankel 2004; Wang 2004; Goldste�n 
2004; coudert and couharde 2005).  expectat�ons that ch�na’s underly�ng 
real exchange rate w�ll apprec�ate �n the future are based commonly on 
the Balassa (1964)-samuelson (1964) hypothes�s. Th�s �mpl�es a pos�t�ve 
relat�onsh�p between econom�c growth and the real exchange rate, dr�ven 
by product�v�ty catch-up �n develop�ng econom�es’ tradable sectors and, �n 
assoc�at�on, r�s�ng pr�ces �n the�r non-traded sectors. Yet, wh�le the Balassa-
samuelson character�sat�on of the growth process �s a useful abstract�on, �t 
�s suspect on several fronts, not least of wh�ch �s �ts om�ss�on of product�v�ty 
ga�ns �n the non-tradable sector, wh�ch tend to be deprec�at�ng.1 moreover, at 
�ts core �t rel�es on the law of one pr�ce for tradable goods.  departures from 
th�s assumpt�on are now w�dely recogn�sed, under wh�ch c�rcumstance there 
are numerous other dr�vers of ch�na’s econom�c growth that affect the real 
exchange rate (Tyers et al. 2006). These �nclude labour force expans�on, sk�ll 
acqu�s�t�on, changes �n the sav�ng rate and trade and financ�al reforms, many 
of wh�ch are also deprec�at�ng.  Thus, the net effect of ch�na’s rap�d econom�c 
growth on �ts real exchange rate depends on the sources of that growth and 
the consequent pattern of endowment changes and sectoral d�str�but�ons of 
product�v�ty growth and tradab�l�ty. 
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Th�s chapter explores the �nteract�ons between sources of growth and the 
real exchange rate and  cons�ders the Balassa-samuelson hypothes�s �n the 
context of recent and future sources of ch�nese econom�c growth, offer�ng 
a var�ety of reasons why ch�na’s behav�our need not be cons�stent w�th the 
hypothes�s. ch�na’s macroeconom�c pol�cy reg�me and �ts cont�nu�ng reforms 
to the financ�al sector, both of wh�ch have profound �mpl�cat�ons for the trend 
of �ts real exchange rate, are d�scussed. The �ssues ar�s�ng �n these sect�ons 
are assessed us�ng a s�mulat�on model of the global economy �n wh�ch a full 
demograph�c sub-model �s �ncorporated. The �nclus�on of demography captures 
the �mpend�ng decl�ne �n ch�na’s overall labour force and the r�se �n �ts sk�ll 
�ntens�ty. Basel�ne and comparator s�mulat�ons are constructed to exam�ne the 
sens�t�v�ty of real exchange rate paths to changes �n the labour supply (ach�eved 
v�a changes to fert�l�ty pol�cy that encourage larger fam�l�es), alternat�ve labour 
product�v�ty and sk�ll upgrad�ng scenar�os, and financ�al sector reform. 

Balassa-Samuelson: theory and reality

if the nom�nal exchange rate, E, �s defined as the number of un�ts of fore�gn 
exchange obta�ned for a un�t of the domest�c currency, the real exchange rate, 

Re , can be defined correspond�ngly as the rate of exchange between the home 
product bundle and correspond�ng bundles produced abroad. it follows that 
the b�lateral real exchange rate for a focus (home) country w�th fore�gn trad�ng 
partner i can be approx�mated as the common currency rat�o of the gross 
domest�c product (GdP) pr�ces (deflators) of the two countr�es, ( ),Y N TP p p  
and ( ), /Y N T

i i i iP p p E , where Tp and Np
 are �nd�ces over all the focus country’s 

non-traded and traded goods and serv�ces, respect�vely.2
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Th�s �s the fundamental relat�onsh�p between the real and nom�nal exchange 
rates. cons�der the case �n wh�ch pr�ces at home and abroad are measured �n 
a common currency, the share of non-traded products �n GdP, θ, �s the same at 
home and abroad, pr�ces are aggregated appropr�ately us�ng a cobb-douglas 
�ndex and the law of one pr�ce appl�es to all traded goods. The latter �mpl�es 
that trade �s costless and und�storted, so that 
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From th�s, the key role of non-traded goods pr�ces �s clear. When pr�ces 
are measured �n a common currency, or relat�ve to a common numera�re, �t 
�s the rat�o of the home and fore�gn non-traded goods pr�ces that matters �n 
determ�n�ng the real exchange rate.

cons�der a r�card�an exchange �n wh�ch output per worker �s TA ab= , 
NA ac= , T

i iA ab=  and N
i iA ac= . here, a �s common to both sectors and 

reg�ons, b �s a component of product�v�ty that �s b�ased towards the traded sector 
and c �s a component b�ased towards the non-traded sector. The parameters b 
and c are d�fferent between countr�es. The relat�onsh�ps between the wage rate 
and product pr�ces �n the traded and non-traded sectors respect�vely are

T T i
i T T

i

W W
P P

A A
= = = , so that 

T

T
i i

W A

W A
=   (3)

and 

,N N i
iN N

i

WW
P P

A A
= =  (4)

We then have that

/

/

N T N

N T N
i ii i i

P A A b c
b cP A A

= =  and R
i

i i

b c
e

b c

θ
 

=  
 

 (5)

By the Balassa-samuelson hypothes�s, �f the focus country has h�gher 
tradable product�v�ty growth, ib b> , and assum�ng that ic c= , �ts real exchange 
rate must be apprec�at�ng. The hypothes�s then �mpl�es that, �f develop�ng 
econom�es are poorer because the�r tradable labour product�v�ty �s lower, then 
comparat�vely rap�d growth should cause real apprec�at�ons.

The key assumpt�ons of the hypothes�s are, however, suspect.

Tradable product�v�ty gap 

dur�ng some per�ods and �n some develop�ng econom�es, product�v�ty growth 
has been observed to be h�gher �n the non-tradable sector,3 lead�ng to ic c>  and 
tend�ng to deprec�ate the real exchange rate. modern transport, financ�al, health 
and educat�on serv�ces offer cons�derable potent�al for product�v�ty catch-
up. Whatever the relat�ve performance of ch�na’s serv�ces sector �n the past, 
recent ev�dence suggests substant�al potent�al for catch-up and accelerated 
product�v�ty growth �n the future (see ma 2006).
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The law of one pr�ce for tradable goods

Fa�lures of the law of one pr�ce have been observed for tradable goods �n spec�fic 
�nstances.4 Goods and serv�ces are not homogeneous across countr�es but are 
d�fferent�ated at m�n�mum by country of or�g�n.5 supply and/or demand s�de 
factors that ra�se the volume of tradable product�on move the home country 
down the global demand curves for �ts product var�et�es, reduc�ng �ts supply 
pr�ces and result�ng �n deter�orat�on �n the terms of trade and a deprec�at�on 
of �ts real exchange rate. Factor endowment growth and changes �n pol�cy that 
lead to subst�tut�on �n demand for home products deprec�ate real exchange 
rates and the magn�tudes of the�r effects depend cruc�ally on the degree of 
subst�tutab�l�ty between the d�fferent�ated products.
Labour arbitrage in most develop�ng econom�es, the marg�nal product of 
�ndustr�al labour exceeds that of rural labour due to the more rap�d accumulat�on 
of �ndustr�al cap�tal. There �s, therefore, a harr�s-Todaro gulf between the wages 
�n the expand�ng and contract�ng sectors. if labour mob�l�ty between the rural 
and �ndustr�al sectors �s �nfer�or to that between the rural and serv�ce sectors 
(part�cularly the construct�on sector), then �ndustr�al product�v�ty growth does 
not necessar�ly dr�ve up serv�ce wages or serv�ce costs.6

closed cap�tal account 

The assumpt�on that the real exchange rate depends only on �nteract�ons among 
countr�es assoc�ated w�th trade �n merchand�se �s clearly v�olated �n many of 
today’s develop�ng econom�es, and part�cularly �n ch�na. its v�olat�on, �n concert 
w�th fa�lures of the law of one pr�ce for traded goods, means that any �nflux of 
payments (�n the form of a fore�gn d�rect �nvestment or portfol�o cap�tal flow) 
ra�ses aggregate demand. s�nce traded goods are suppl�ed more elast�cally v�a 
�mports than are non-traded goods—wh�ch depend on home resources—such 
an �nflux must ra�se relat�ve non-traded pr�ces and therefore apprec�ate the real 
exchange rate. conversely, effluxes w�ll cause deprec�at�on.

Not surpr�s�ngly then, emp�r�cal ev�dence �n support of the Balassa-
samuelson hypothes�s �s m�xed. choudhr� and khan (2004), for example, find 
favourable ev�dence us�ng a small sample of develop�ng econom�es that does 
not �nclude ma�nland ch�na, Ta�wan or hong kong. Berg�n et al. (2006) find a 
pos�t�ve assoc�at�on between pr�ce levels and real per cap�ta �ncome that �s 
strong only �n large samples of countr�es. m�yaj�ma (2005) uses a sample of 15 
organ�sat�on for econom�c co-operat�on and development (oecd) countr�es 
between 1970 and 2000 to establ�sh that the hypothes�s does not always hold 
dur�ng growth surges, wh�ch on numerous occas�ons were led by product�v�ty 



320

China—Linking Markets for Growth

growth �n non-traded sectors. The east As�an ev�dence s�nce 1980 also appears 
m�xed. F�gure 16.1 plots b�lateral real exchange rates aga�nst the Un�ted states 
for ma�nland ch�na and some of �ts ne�ghbours, demonstrat�ng that there �s 
no clear pattern.

To exam�ne the product�v�ty-gap component of the hypothes�s for ch�na, 
we est�mate s�mple solow res�duals for the economy as a whole and for three 
sectors: ‘Food’, ‘industry’ and ‘serv�ces’, adjust�ng the offic�ally publ�shed 
urban employment data for underest�mat�on, as d�scussed �n ca� and Wang 
(2006).7 The average annual changes �n the solow res�duals for each sector 
are g�ven �n Table 16.1. These show strong product�v�ty performance by the 
ch�nese economy s�nce the m�d 1980s, w�th a slow-down �n the 1998–2001 
per�od assoc�ated w�th the east As�an financ�al cr�s�s. cons�stent w�th the 
analyses of lu (2006) and Fogel (2006), product�v�ty growth appears to have 
been strongest �n the �ndustr�al sector and weakest �n the serv�ce sector.8 Yet, 

F�gure 16.1  Asian real exchange rates against the United States,  
1980–2006a
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a These are �nd�ces of nom�nal b�lateral rates deflated accord�ng to / US
R Y Ye E P P= ⋅ ,  

where E �s the nom�nal exchange rate �n Us dollars per un�t of local currency; PY �s the local 
GdP pr�ce; and US

YP  �s the correspond�ng Us GdP pr�ce. The left graph sets 1980=1.00 wh�le, to 
show the trends �n the later years, that on the r�ght sets 1990=1.00. 
Sources: For korea, Japan and ma�nland ch�na the data are from internat�onal monetary Fund 
(imF) 2007a. International Financial Statistics, the internat�onal monetary Fund, Wash�ngton, 
dc.  For Ta�wan they are from the webs�tes of the central Bank of ch�na (Ta�wan) and the 
d�rectorate-General of Budget, Account�ng and stat�st�cs, execut�ve Yuan.
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part�cularly �n recent years, the d�fferences are not large. Th�s has l�m�ted the 
extent of serv�ce pr�ce �nflat�on, wh�ch, wh�le ev�dent �n F�gure 16.2 s�nce 1995, 
�s not overwhelm�ng.

Tak�ng a d�fferent approach, rodr�k (2006) measures the product�v�ty 
assoc�ated w�th ch�na’s exports and shows �t to be s�gn�ficantly h�gher than 
what would normally be expected for a country at ch�na’s �ncome level. he 
also shows that th�s has been an �mportant determ�nant of ch�na’s growth 
dur�ng the per�od 1992–2003. relevant to the d�scuss�on here, he asks whether 
the ch�nese economy w�ll run out of steam once the convergence �n export 
product�v�ty nears complet�on, or whether �t w�ll be able to ‘d�scover’ new 
products on world markets and enable export-led growth to cont�nue. Wh�le 
such speculat�on suggests future real apprec�at�ons based on product�v�ty 
growth �n the tradable sector, cons�derable future growth could stem from 
product�v�ty catch-up �n the serv�ce sector—a deprec�at�ng force. The fact that 
recent product�v�ty growth �n manufactur�ng has been assoc�ated w�th fore�gn 
d�rect �nvestment (Fdi) and that serv�ce Fdi has begun to grow only recently, 
suggests that serv�ces product�v�ty w�ll be a major contr�butor �n the future. 
clearly, the sectoral d�str�but�on of product�v�ty ga�ns �s cr�t�cal �n determ�n�ng 
the real exchange rate.

in turn, product�v�ty d�fferences across sectors w�ll be affected by levels of 
educat�on and tra�n�ng. Fogel (2006) pred�cts that �nvestment �n human cap�tal 
has the potent�al to serve as ch�na’s key eng�ne of econom�c growth for the next 
two decades, a po�nt that �s well recogn�sed by ch�na’s leaders (as emphas�sed 
�n the eleventh F�ve-Year Plan). he qual�fies the �mpact of enhanc�ng the qual�ty 
of labour through educat�on on the growth rate of per cap�ta �ncome and shows 
that �ncreas�ng secondary and tert�ary enrolment rat�os has a s�zeable �mpact 
on the growth of labour product�v�ty and the per cap�ta GdP growth rate.9 To the 
extent that serv�ces are sk�ll �ntens�ve (as they are accord�ng to past data), th�s w�ll 
boost performance �n the serv�ce sector—aga�n, tend�ng to deprec�ate ch�na’s 
real exchange rate. of course, to the extent that structural changes lead to rap�d 
upgrad�ng �n the sk�ll �ntens�ty of tradables �n the process of econom�c growth �n 
ch�na, as �t has �n other countr�es, th�s relat�onsh�p w�ll operate �n reverse.

Allow�ng for fa�lures of the law of one pr�ce for tradable goods, there are 
numerous other forces tend�ng to deprec�ate the real exchange rate �n the long 
term. dur�ng the past two decades one such force has been ch�na’s ‘demograph�c 
d�v�dend’, stemm�ng from the h�gh proport�on of work�ng-aged people �n the 
total populat�on. Th�s, accord�ng to ca� and Wang (2005), accounted for about 
one-quarter of per cap�ta GdP growth between 1980 and 2003.10 it has played 
a cr�t�cal role �n keep�ng wages and hence the real exchange rate low, thereby 
enabl�ng the rap�d expans�on of labour-�ntens�ve manufactured exports. in the 
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Table 16.1  Estimated Chinese total factor productivity growth, by 
sector, 1986–2005 (per cent per annum)

 Whole economy Food industry serv�ces
1986–89 3.5 1.4 3.8 3.8
1990–94 5.0 1.6 7.7 2.3
1995–97 5.7 5.5 3.7 3.2
1998–2001 4.1 -0.2 8.9 -0.5
2002–2005 6.0 5.4 6.3 4.6

Source: Tyers, r., Golley, J., Bu, Y. and Ba�n, i., 2006. China’s economic growth and its real 
exchange rate, Work�ng Papers �n econom�cs and econometr�cs, No. 476, The Austral�an 
Nat�onal Un�vers�ty, canberra.

F�gure 16.2  Chinese sectoral price indices, 1979–2005a
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a These are sectoral pr�ce �nd�ces for ‘pr�mary �ndustry’, wh�ch �s ma�nly agr�culture; 
‘secondary �ndustry’, wh�ch �s pr�mar�ly manufactur�ng and construct�on; and ‘tert�ary 
�ndustry’, wh�ch �s other serv�ces. The left graph sets 1978=1.00 wh�le, to show the trends �n 
the later years, that on the r�ght sets 1996=1.00. 
Source: The pr�ce �nd�ces are �mpl�ed by volume and value data from Nat�onal Bureau of 
stat�st�cs, 2007. China Statistical Abstract 2006, ch�na stat�st�cal Press, Be�j�ng.
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future, however, the age�ng of the populat�on and the consequent decl�ne �n the 
labour supply w�ll have the oppos�te effect, plac�ng upward pressure on real 
wages and the real exchange rate.11 Alternat�ve populat�on pol�c�es, such as the 
relaxat�on of the one ch�ld Pol�cy, clearly stand to affect econom�c growth v�a 
the labour supply, and therefore on the real exchange rate as well.

The Balassa-samuelson assumpt�on that product�v�ty ga�ns translate 
�nto h�gher wages (equat�ons 3–5) �s underp�nned by the assumpt�on of full 
employment and labour-market arb�trage. Wh�le m�yaj�ma (2005) finds that th�s 
assumpt�on �s sat�sfied for h�s oecd sample, �t �s far from clear that �t has also 
held for ch�na �n the past. ca� and Wang (2006) show that, dur�ng the per�od 
1995–2002, average annual manufactur�ng wage growth was 11.6 per cent �n 
ch�na—below the�r est�mate of product�v�ty growth (12.2 per cent), a po�nt that 
�s also supported by Fan (2006). And �f, as noted above, rural labour �s more 
mob�le �nto some serv�ces than �nto manufactur�ng, the wage cost effect on 
serv�ces m�ght have been yet smaller. Thus, labour mob�l�ty �nto the non-rural 
sectors could have offset the apprec�at�ng forces �n recent decades.

Yet there �s ev�dence that th�s �s about to change. The emergence of a 
shortage of rural m�grant workers �n the past few years s�gnals a trans�t�on 
to a more l�m�ted labour surplus (ca� and Wang 2006).12 in comb�nat�on w�th 
the demograph�c trans�t�on towards a decl�n�ng proport�on of the populat�on 
of work�ng age, �t �s l�kely that wage growth w�ll keep pace w�th product�v�ty 
growth �n the future. moreover, cont�nu�ng World Trade organ�zat�on (WTo) 
comm�tments could del�ver further product�v�ty ga�ns �n traded sectors—
espec�ally �n agr�culture—as domest�c markets are �ncreas�ngly expected to 
compete �nternat�onally or per�sh. if these trade-related product�v�ty ga�ns 
dom�nate ch�na’s pattern of growth then, �n comb�nat�on w�th t�ghten�ng labour 
markets, Balassa-samuelson apprec�at�ons could start to mater�al�se.

The nominal exchange rate regime and capital controls

The exchange rate reforms launched by the ch�nese author�t�es �n July 2005 
were �ntended to at least demonstrate a departure from the de facto fixed Us 
dollar peg, nom�nally allow�ng the currency to fluctuate by up to 0.3 per cent 
a day. These reforms have, however, had a l�m�ted �mpact so far, y�eld�ng a 
cumulat�ve b�lateral apprec�at�on of about 6 per cent by may 2007. These are 
long term not recent forces. Notw�thstand�ng ch�na’s h�gh rate of �nward Fdi, 
the past decade has seen net outflows on �ts comb�ned financ�al and cap�tal 
accounts (hereafter referred to s�mply as ‘the cap�tal account’) and assoc�ated 
current account surpluses. These net outflows represent an excess of domest�c 
sav�ngs over �nvestment.
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To see th�s, note that the equal�ty of net flows on the cap�tal account to the 
�nvestment–sav�ng gap follows from the standard aggregate expend�ture and 
d�sposal �dent�t�es.13 defin�ng net �nflows as pos�t�ve, the result can be wr�tten 
as

NF DKA S R I S= − ∆ = −  (6)

where I �s �nvestment, SNF (net fore�gn sav�ng) �s net pr�vate �nflow on the 
financ�al account and R∆  �s the annual add�t�on to offic�al fore�gn reserves. 
in the presence of cap�tal controls, SNF �s roughly equal to �nward Fdi. Both 
s�des of the equat�on are negat�ve �n the case of ch�na, �nd�cat�ng net outflows. 
These net outflows have expanded s�nce the m�d 1990s, part�cularly s�nce 2004 
(F�gure 16.3). extraord�nar�ly, even though �nvestment accounts for 45 per cent 
of ch�na’s GdP, more than half of �ts GdP �s saved.

F�gure 16.3  China’s investment–saving and external balances, 1985–2010 
(percentage of GdP)a
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a s�nce errors and om�ss�ons are large, we have adjusted the least accurately measured �tems 
�n each sub-account (usually net factor �ncome and net pr�vate flows on the financ�al account) 
to ensure balance. 
Sources: internat�onal monetary Fund, 2007a. International Financial Statistics, internat�onal 
monetary Fund, Wash�ngton, dc; internat�onal monetary Fund, 2007b. World Economic Outlook 
Database, internat�onal monetary Fund, Wash�ngton, dc. some 2006 figures are from the 
econom�st intell�gence Un�t as der�ved from Nat�onal Bureau of stat�st�cs (2007).
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it would therefore appear that a key to the puzzle as to why ch�na’s real 
exchange rate has not apprec�ated �n the Balassa-samuelson manner �s �ts 
very h�gh total sav�ng rate. some external commentators bemoan the dearth 
of consumpt�on and advocate �ts st�mulus (Bernanke 2006). express�ng a 
w�dely held v�ew outs�de ch�na, lardy (2006:85) argues that: ‘As the world’s 
second largest surplus country, ch�na must allow �ts currency to apprec�ate 
aga�nst the dollar and �t must take steps to allow a trans�t�on to a growth path 
dr�ven more by domest�c consumpt�on than by further �ncreases �n �ts external 
surplus.’ s�nce the gross outflows on �ts cap�tal account take the form of reserve 
accumulat�on, ch�na, �n comb�nat�on w�th other As�an econom�es that are also 
ra�s�ng reserves, has been accused of ‘monetary mercant�l�sm’ (A�zenman and 
lee 2006). it �s �mpl�ed that reserve accumulat�on �s chosen freely �n order to 
keep the real exchange rate low. That th�s �s unfa�r cr�t�c�sm �s ev�dent from the 
�dent�t�es. By defin�t�on, from equat�on 6 we have that

D NFR S I S∆ = − +  (7)

Th�s �nd�cates that, as long as total domest�c sav�ngs exceed �nvestment and 
cap�tal controls prevent the match�ng of �nward Fdi by pr�vate outflows, ΔR 
must be pos�t�ve. The magn�tudes �n equat�on 7 are also �nd�cated �n F�gure 16.3. 
The monetary mercant�l�st cr�t�que of the rate of reserve accumulat�on would 
therefore be better d�rected at the h�gh sav�ng rate and the cap�tal controls.

Prasad et al. (2005) pos�t that, w�th pers�stent external pol�t�cal pressure for 
real exchange rate apprec�at�on, �t would be better to let th�s happen by allow�ng 
the nom�nal exchange rate to apprec�ate rather than through domest�c �nflat�on, 
and they descr�be �n deta�l how greater exchange rate flex�b�l�ty would pave the 
way for cap�tal account l�beral�sat�on. Th�s ra�ses two �ssues. F�rst, are there non-
mercant�l�st reasons why ch�na has res�sted the pressure to make the renm�nb� 
s�gn�ficantly more flex�ble, even wh�le �ts financ�al sector �s be�ng reformed? And, 
second, what would be the effects of the reforms (comb�ned w�th the removal of 
cap�tal controls) on the real exchange rate and the renm�nb�?

cons�der whether �t �s reasonable to expect �ncreased exchange rate flex�b�l�ty 
before the uptake of the reforms essent�al to financ�al and cap�tal account 
l�beral�sat�on. The reason why the People’s Bank of ch�na (PBc) ster�l�ses Us 
dollar �nflows net of �mport costs �s because, short of these reforms, there �s no 
pr�vate market on wh�ch those large volumes of Us dollars can be exchanged 
for renm�nb�. h�therto, ch�na’s bank�ng system has lacked der�vat�ve markets 
for currency and debt �nstruments to do the necessary hedg�ng and �t �s not 
suffic�ently d�stant from decades of soft budget constra�nts assoc�ated w�th 
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the channell�ng of government subs�d�es to state-owned enterpr�ses through 
accumulated debt. Th�s has necess�tated the plac�ng of the PBc’s Us dollar 
rece�pts abroad. And, to avo�d excess l�qu�d�ty, these placements have been 
ster�l�sed. however, hold�ngs of domest�c cred�t have been �nsuffic�ent to 
ster�l�se th�s flow on the asset s�de of the balance sheet, so ‘ster�l�sat�on 
bonds’ have been �ssued on the deb�t s�de (Table 16.2). Just as the reserves 
have come to dom�nate the asset s�de of the balance sheet, ster�l�sat�on bonds 
have assumed s�gn�ficance on the deb�t s�de. in effect, the PBc has acted as 
a condu�t for domest�c savers who m�ght otherw�se acqu�re fore�gn assets but 
are restr�cted from do�ng so by cap�tal controls. The current pressure from 
abroad to revalue therefore places the PBc �n a d�fficult pos�t�on. s�nce the 
PBc’s assets are pr�mar�ly �n Us dollars and �ts l�ab�l�t�es are �n renm�nb�, too 
prompt an apprec�at�on of the renm�nb� would result �n substant�al losses 
that would need to be covered �n renm�nb� from the government budget. Th�s 
suggests that a larger role for the nom�nal exchange rate must awa�t the fru�ts 
of cont�nu�ng financ�al reforms and cap�tal market deepen�ng.14

second, when cap�tal controls are eventually relaxed and the renm�nb� 
becomes fully convert�ble, �t �s not guaranteed that an apprec�at�on w�ll 
result. Wh�le the major�ty of recent scholarly research finds the renm�nb� to 
be undervalued, a number of stud�es do not.15 Prasad et al. (2005) po�nt to the 
potent�al for deprec�at�on after the gradual l�beral�sat�on of the cap�tal account, 

Table 16.2  The balance sheet of the People’s Bank of China, ca. 2006

Assets Liabilities

Domestic credit, DC The monetary base, MB
central bank cla�ms on depos�tory and other  currency and bank reserves
financ�al corporat�ons and on the central government
20 per cent of GdP 37 per cent of GdP
 
Official foreign reserves, R Sterilisation bonds, SB 
41 per cent of GdP debt to the ch�nese publ�c
  14 per cent of GdP

  Other liabilities, OL
  includes government ownersh�p
  10 per cent of GdP

Source: People’s Bank of ch�na, 2006. Balance Sheet of Monetary Authority, People’s Bank of 
ch�na, Be�j�ng. 
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wh�ch could lead to net outflows as domest�c �nvestors seek to d�vers�fy the�r 
portfol�os. moreover, there �s already substant�al ev�dence of �nformal pr�vate 
outflows from ch�na (Prasad and We� 2005), wh�ch would be expected to expand 
�f legal�sed, plac�ng further downward pressure on the real exchange rate.16 in 
add�t�on, the recent surge �n speculat�ve �nflows �n ant�c�pat�on of apprec�at�on 
�s l�kely to be temporary and could eas�ly be reversed.17

The eventual establ�shment of a complete and stable pr�vate market for the 
renm�nb� w�ll have two effects. F�rst, a more flex�ble exchange rate w�ll allow the 
PBc to follow the pract�ce of central banks abroad and focus on the control of 
�nflat�on. Th�s means that the forces underly�ng real exchange rate dynam�cs w�ll 
also determ�ne the path of the nom�nal exchange rate. second, the accumulat�on 
of offic�al fore�gn reserves can abate, to be replaced by pr�vate outflows. Yet, 
at least �n the short term, whether th�s w�ll cause an apprec�at�on (nom�nal or 
real) depends on whether the PBc’s reserves are the equ�valent of the pr�vate 
sector’s des�red fore�gn hold�ngs. if the net effect of the cap�tal controls (w�th 
reserve accumulat�on replac�ng pr�vate outflows) �s to have restr�cted the 
scale of ch�na’s collect�ve fore�gn hold�ngs, depend�ng on the PBc’s response, 
l�beral�sat�on w�ll ra�se outflows and, at least temporar�ly, deprec�ate the real 
exchange rate. if, on the other hand, the reserves are larger than the fore�gn 
hold�ngs that would otherw�se be chosen by the pr�vate market, l�beral�sat�on 
would result �n net �nflows and a real apprec�at�on.18

A further determ�nant of the d�rect�on of any change �n external flows �s 
perce�ved r�sk. The two key determ�nants of �nvestment are the ant�c�pated 
rate of return on �nstalled cap�tal, net of deprec�at�on, on wh�ch the �nvestment 
volume depends pos�t�vely, and the real cost of funds (the real borrow�ng 
rate), on wh�ch �t depends negat�vely. Although these m�ght be expected 
to converge on common values �n a steady state, th�s �s rare �n pract�ce. in 
develop�ng econom�es, there are �nterest prem�ums that dr�ve both above the 
correspond�ng levels �n the �ndustr�al�sed world. ind�cat�ve of th�s prem�um for 
the case of ch�na �s the spread between �ts domest�c bond y�elds and those of 
Us Treasury bonds, wh�ch has held at about 40 per cent dur�ng the past decade. 
These ‘�nterest prem�ums’ have two components: a r�sk-free component, due 
�n ch�na’s case to the financ�al market segmentat�on that w�ll be relaxed w�th 
l�beral�sat�on, and a r�sk prem�um that compensates �nvestors for exchange rate 
r�sk, �nformat�on asymmetr�es and perce�ved r�sks of expropr�at�on. changes 
�n the stab�l�ty of the ch�nese economy or of �ts pol�t�cs w�ll greatly �nfluence 
th�s r�sk component, cast�ng further uncerta�nty over the short-term path of 
financ�al flows.19
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Modelling the determinants of China’s real exchange rate

here we exam�ne quant�tat�vely the relat�onsh�p between shocks assoc�ated 
w�th ch�na’s econom�c growth and �ts real exchange rate. To do th�s effect�vely, 
a numer�cal model �s requ�red that �s global �n scope and that �ncorporates 
the general�sat�ons of the Balassa-samuelson assumpt�ons d�scussed above. 
recall that these �ncluded a means to allow product�v�ty growth �n non-tradable 
as well as tradable sectors, departures from the law of one pr�ce for tradable 
goods, a more soph�st�cated representat�on of the labour market and an open 
cap�tal account. W�th these general�sat�ons, almost all shocks to the economy 
have �mpl�cat�ons for the real exchange rate.

We use a model that offers these general�sat�ons. Adapted from Tyers and 
sh� (2007a, 2007b), �t �s a mult�-reg�on, mult�-product dynam�c s�mulat�on model 
of the world economy.20 in the vers�on used, the world �s subd�v�ded �nto 14 
reg�ons (Table 16.3). industr�es are aggregated �nto three sectors: food (�nclud�ng 
processed foods), �ndustry (m�n�ng and manufactur�ng) and serv�ces (�nclud�ng 
construct�on)—the latter be�ng l�ttle traded �n compar�son w�th the other two. 
Fa�lures of the law of one pr�ce are represented by product d�fferent�at�on, so 
that consumers subst�tute �mperfectly between products from d�fferent reg�ons. 
As �n other dynam�c models of the global economy, the endogenous component 
of s�mulated econom�c growth �s phys�cal cap�tal accumulat�on. Techn�cal 
change �s �ntroduced �n the form of exogenous product�v�ty growth that �s 
sector and factor spec�fic, allow�ng the analys�s of product�v�ty performance that 
d�ffers between tradable and non-tradable sectors. cons�stent w�th the results 
�nd�cated �n Table 16.1, basel�ne product�v�ty �n the food sector �s assumed to 
grow more rap�dly than that �n the other sectors �n ch�na. Th�s allows cont�nued 
shedd�ng of labour to those sectors.21 in general, basel�ne product�v�ty growth 
rates �n serv�ces are modelled as lower than �n the tradable goods sectors �n 
all reg�ons.

All reg�onal cap�tal accounts are open and �nvestors have adapt�ve 
expectat�ons about real reg�onal net rates of return on �nstalled cap�tal. in each 
reg�on, the level of �nvestment �s determ�ned by a compar�son of expected net 
rates of return on domest�c �nstalled cap�tal w�th borrow�ng rates y�elded by a 
global trust, to wh�ch each reg�on’s sav�ng contr�butes, adjusted by cal�brated 
reg�on-spec�fic �nterest prem�ums. lagged adjustment processes ensure, 
however, that financ�al cap�tal �s not fully mob�le �nternat�onally �n the short 
term, but that the paths of domest�c and global �nterest rates become parallel, 
separated only by exogenous prem�ums �n the long term. in represent�ng ch�na, 
however, one caveat �s that no expl�c�t control �s �mposed on the outflow of 
pr�vate financ�al cap�tal. General financ�al reform �s represented by a d�m�nut�on 
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of the �nterest prem�um and th�s causes an unamb�guous �nflux of financ�al 
cap�tal to ch�na.

To augment the model’s character�sat�on of changes �n labour supply 
and qual�ty, �t encompasses demograph�c and econom�c change. it tracks 
populat�ons �n four age groups, two genders and two sk�ll categor�es: a total 
of 16 populat�on groups �n each of the 14 reg�ons. The sk�ll subd�v�s�on �s 
between product�on labour (unsk�lled) and profess�onal labour (sk�lled).22 each 
age–gender–sk�ll group �s represented as a homogeneous sub-populat�on w�th 
a group-spec�fic b�rth and death rate, labour force part�c�pat�on rate and rates 
of �mm�grat�on and em�grat�on. By thus captur�ng the effects of ch�na’s low 
fert�l�ty, the model projects the reversal of �ts labour supply trend, as �nd�cated 
�n F�gure 16.4. The �mpl�cat�on of th�s for the real exchange rate �s that a labour 

Table 16.3  Regional composition in the global model

Region Composition of aggregates

Austral�a 
North Amer�ca canada, mex�co, Un�ted states
Western europe european Un�on, �nclud�ng sw�tzerland and scand�nav�a  
 but exclud�ng the czech republ�c, hungary and Poland
central europe and  
the former sov�et Un�on  central europe, �nclud�ng the czech republ�c, hungary  
 and Poland
Japan 
ch�na includes hong kong and Ta�wan
indones�a 
other east As�a republ�c of korea, malays�a, the Ph�l�pp�nes, s�ngapore,  
 Tha�land and V�etnam
ind�a 
other south As�a Bangladesh, Bhutan, mald�ves, Nepal, Pak�stan and sr�  
 lanka
south Amer�ca Argent�na, Bol�v�a, Braz�l, ch�le, colomb�a, ecuador, Peru,  
 Venezuela and Uruguay
m�ddle east and North Afr�ca includes morocco through to the islam�c republ�c of iran
sub-saharan Afr�ca The rest of Afr�ca
rest of world includes the rest of central Amer�ca, the rest of indo- 
 ch�na, the small �sland states of the Pac�fic, Atlant�c and  
 ind�an oceans and the med�terranean sea, myanmar and  
 mongol�a, New Zealand and the former Yugoslav�a

Source: GTAP Global database, Vers�on 5.
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force that �s grow�ng faster than those of trad�ng partner countr�es—other th�ngs 
be�ng equal—lowers costs and deprec�ates the real exchange rate. A relat�ve 
decl�ne �n the labour supply would be expected to have the reverse effect.

For the Balassa-samuelson hypothes�s, the key �s the d�fference between 
the performances of traded and non-traded sectors. To the extent that the�r 
labour �ntens�t�es d�ffer, labour supply trends make a d�fference. As �t turns 
out, however, trends �n sk�ll compos�t�on are more �mportant. These depend on 
the rate at wh�ch each reg�on’s educat�on and soc�al development �nst�tut�ons 
transform unsk�lled (product�on-worker) fam�l�es �nto sk�lled (profess�onal-
worker) fam�l�es. each year a part�cular proport�on of the populat�on �n each 
product�on-worker age–gender group �s transferred to profess�onal status. The 
�n�t�al values of these proport�ons depend on the reg�ons’ levels of development, 
the assoc�ated capac�t�es of the�r educat�on systems and the relat�ve s�zes of 

F�gure 16.4  China’s projected population and labour force, 1995–2035a
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a These are cumulat�ve percentage departures from the base year 1997, drawn from the 
basel�ne s�mulat�on �n wh�ch ch�na’s fert�l�ty �s projected to decl�ne from 1.9 to 1.5. 
Source: Base l�ne s�mulat�on of the model descr�bed �n the text.  For a more deta�led 
descr�pt�on of the demograph�c aspects of th�s s�mulat�on, see Golley, J. and Tyers, r., 2006. 
‘ch�na’s growth to 2030: demograph�c change and the labour supply constra�nt’, �n r. Garnaut 
and l. song (eds), The Turning Point in China’s Economic Development, As�a Pac�fic Press, The 
Austral�an Nat�onal Un�vers�ty, canberra:203–26 (vers�on �n ch�nese forthcom�ng �n Chinese 
Labor Economics).



331

China’s real exchange rate

the�r product�on and profess�onal labour forces. rates of transformat�on change 
through t�me w�th real per cap�ta �ncome and the level of the sk�lled wage 
prem�um. ch�na’s sk�ll share �s projected to r�se through t�me wh�le that �n North 
Amer�ca rema�ns stat�c. The contrast �s due to North Amer�ca’s h�gher �n�t�al 
sk�ll share, �ts h�gh rate of unsk�lled �mm�grat�on and �ts h�gher fert�l�ty rate.

The 16 age-gender-sk�ll groups d�ffer �n the�r shares of reg�onal d�sposable 
�ncome, consumpt�on preferences, sav�ng rates and labour supply behav�our. 
Wh�le the consumpt�on–sav�ngs cho�ce d�ffers for each group, �t �s dependent 
for all on group-spec�fic real per cap�ta d�sposable �ncome and the real lend�ng 
rate. Governments are assumed to balance the�r budgets wh�le sav�ng and 
borrow�ng are undertaken by the pr�vate sector. The basel�ne scenar�o �s a 
‘bus�ness-as-usual’ project�on of the global economy unt�l 2030. in part because 
of �ts comparat�vely young populat�on and hence �ts cont�nu�ng rap�d labour 
force growth, ind�a attracts substant�al new �nvestment and �s projected to take 
over from ch�na as the world’s most rap�dly expand�ng reg�on. comparat�vely 
rap�d populat�on growth, however, detracts from ind�a’s long-term real per 
cap�ta �ncome performance. By th�s cr�ter�on, ch�na �s the strongest perform�ng 
reg�on through the three decades.

Growth shocks and China’s real exchange rate

our focus �s on shocks that enhance the rate of GdP growth, for wh�ch we draw 
on s�mulat�ons carr�ed out by Tyers et al. (2006). These �nclude once-and-for-all 
product�v�ty �ncreases, sk�ll transformat�on rate �ncreases, b�rth-rate �ncreases, 
�nterest prem�um decreases and tar�ff decreases (�ncreases �n openness). in 
each case, we run a new s�mulat�on �n wh�ch the determ�nant �n quest�on �s 
shocked once and for all, as of 2005. We then extract the elast�c�ty of ch�na’s 
real exchange rate to each shock, track�ng the values through t�me to 2030. We 
focus on the b�lateral real exchange rate, measured as �n equat�on 1, aga�nst 
the reg�on ‘North Amer�ca’, s�nce th�s best parallels ch�na’s nom�nal exchange 
rate pol�cy and the renm�nb� valuat�on debate.

Product�v�ty growth �ncrease

We first shock total factor product�v�ty separately �n each sector. The elast�c�ty 
�s the percentage departure of the projected real exchange rate for each 
percentage per annum �ncrease �n total factor product�v�ty. The overall rate of 
econom�c growth proves to be qu�te sens�t�ve to such product�v�ty shocks s�nce 
the larger these are for a part�cular reg�on, the larger �s that reg�on’s marg�nal 
product of cap�tal. The reg�on therefore enjoys h�gher levels of �nvestment and 
hence a double boost to �ts growth rate. Product�v�ty growth �n both tradable 
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sectors y�elds real apprec�at�ons but ‘�ndustry’ �s by far the greater contr�butor 
to ch�na’s trade and therefore the most s�gn�ficant for the real exchange rate 
(F�gure 16.5). The apprec�at�ng effects of tradable product�v�ty �ncreases are 
cons�stent w�th the Balassa-samuelson hypothes�s and are, as expected, 
due to wage growth and relat�ve serv�ce pr�ce �nflat�on. They are bolstered 
�n the short term by �ncreased �nvestment and hence greater net �nflows on 
the cap�tal account. in the long term, however, the enlargement of the cap�tal 
stock reduces costs and hence offsets the real exchange rate ga�ns. Also, as 
expected from the dom�nance of non-traded sector pr�ces �n equat�on 2, faster 
serv�ce product�v�ty growth deprec�ates the real exchange rate—modestly �n 
the early years but to a dom�nant extent �n the long term, when �t �s re�nforced 
by assoc�ated cap�tal accumulat�on.

if product�v�ty �s boosted equ�-proport�onally �n all sectors, the net effect �s 
a small real apprec�at�on �n the short term and a substant�al real deprec�at�on 
�n the long term. The Balassa-samuelson effect �s dom�nant �n the short term 

F�gure 16.5 Elasticities of the projected real exchange rate to the rate of 
total factor productivity growth in each sector, 1995–2035a
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a Th�s �s the percentage departure of the projected real exchange rate for each percentage per 
annum �ncrease �n total factor product�v�ty �n each of the three sectors after 2005. 
Source: Tyers, r., Golley, J., Bu, Y. and Ba�n, i., 2006. China’s economic growth and its real 
exchange rate, Work�ng Papers �n econom�cs and econometr�cs, No. 476, The Austral�an 
Nat�onal Un�vers�ty, canberra.
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but �s overwhelmed by serv�ces product�v�ty �n the long term. The short-term 
net apprec�at�on �s bolstered by the assoc�ated r�se �n cap�tal returns and 
hence the attract�on of �ncreased �nvestment from abroad. Beyond a decade, 
as costs are reduced by the across-the-board r�se �n product�v�ty, comb�ned 
w�th the assoc�ated cap�tal expans�on, the elast�c�ty turns negat�ve and very 
qu�ckly expands �n that d�rect�on. The part�cular strength of changes �n serv�ce 
product�v�ty �s notable, suggest�ng that the forecast�ng of real exchange rates 
depends �mportantly on th�s d�fficult-to-measure behav�our. indeed, �f our 
product�v�ty est�mates �n Table 16.1 are correct, recent d�fferences between 
ch�na’s product�v�ty performance �n the tradable and serv�ce sectors are not 
large. Th�s suggests that, �f ch�na’s future growth �s dr�ven �ncreas�ngly by 
serv�ces product�v�ty �mprovements, �ts real exchange rate could cont�nue on 
a deprec�at�ng trend.

sk�ll acqu�s�t�on rate �ncrease

When the sk�ll acqu�s�t�on rate �s �ncreased �n develop�ng reg�ons such as ch�na, 
where the unsk�lled (or product�on) worker populat�on �s larger than �ts sk�lled 
(or profess�onal) counterpart, the proport�onal boost to sk�lled workers �s larger 
than the proport�onal loss of unsk�lled workers. The result �s greater output 
and, other th�ngs be�ng equal, a real deprec�at�on. Th�s tendency �s enhanced, 
however, by the fact that the serv�ces sector �s comparat�vely sk�ll �ntens�ve, 
so that the shock causes a relat�vely large boost to serv�ce output and hence 
a relat�vely large fall �n the serv�ce pr�ce. The result �s a strong respons�veness 
of GdP growth to sk�ll acqu�s�t�on and a relat�vely large real deprec�at�on. The 
elast�c�t�es �n th�s case are percentage departures of the growth rate and real 
exchange rate for each percentage of the populat�on �n product�on-worker 
fam�l�es that �s transformed each year. defined th�s way, sk�ll transformat�on 
places downward pressure on the real exchange rate of a magn�tude s�m�lar 
to total factor product�v�ty �n serv�ces (F�gure 16.6).

B�rth rate �ncrease

The b�rth rate affects the real exchange rate by ra�s�ng the populat�on (�n�t�ally) 
and the labour force (subsequently). The �n�t�al effect �s to ra�se aggregate 
demand but not to contr�bute to supply s�nce �ncome �s red�str�buted to the 
non-sav�ng and non-work�ng young. Net �nflows on the cap�tal account r�se and 
the real exchange rate apprec�ates. in the long term, when the �ncreased b�rth 
rate y�elds a larger workforce, the supply effects predom�nate. Wage costs are 
lower and the real exchange rate decl�nes. it �s somewhat surpr�s�ng that the 
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elast�c�ty of the real exchange rate to the b�rth rate  �s so small (F�gure 16.7). 
The results suggest that ch�na’s b�rth rate, and hence �ts low fert�l�ty, w�ll be 
only a modest contr�butor to the future of �ts real exchange rate.

interest prem�um decl�ne

in the short term, the decl�ne �n ch�na’s �nterest prem�um results �n net cap�tal 
�nflows, wh�ch ra�ses �nvestment and therefore �ncreases aggregate demand and 
the real exchange rate. A pos�t�ve demand-dr�ven effect �s therefore expected �n 
the first �nstance. in the long term, however, when the effect of the �nvestment 
on the cap�tal stock �s real�sed, the supply s�de dom�nates. more abundant and 
hence cheaper cap�tal reduces product�on costs, y�eld�ng a real deprec�at�on. 
The elast�c�ty-to-prem�um decl�ne �s large and pos�t�ve �n the short term, w�th 
the lag to the sw�tch �n s�gn at least 15 years (F�gure 16.7).

F�gure 16.6  Elasticities of the projected real exchange rate to the fertility 
rate and the skill acquisition rate, 2000–2035a 
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a Th�s �s the percentage departure of the projected real exchange rate for each percentage 
po�nt change �n the total fert�l�ty rate and for each add�t�onal percentage of the populat�on of 
product�on-worker fam�l�es that �s transformed annually to profess�onal status. 
Source: Tyers, r., Golley, J., Bu, Y. and Ba�n, i., 2006. China’s economic growth and its real 
exchange rate, Work�ng Papers �n econom�cs and econometr�cs, No. 476, The Austral�an 
Nat�onal Un�vers�ty, canberra.
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Th�s s�mulat�on helps to expla�n the lack of apprec�at�on of the real exchange 
rate to date.  it says that an expans�on of net �nflow on the financ�al and cap�tal 
accounts of the balance of payments causes a real apprec�at�on �n the short-
med�um run.  s�nce there has �n fact been an expans�on �n net outflows on 
these accounts (F�gure 16.3), the effect has been to apply downward pressure 
on ch�na’s real exchange rate. Wh�le domest�c sav�ngs cont�nue to dom�nate 
�nvestment, th�s substant�al deprec�at�ng effect �s l�kely to cont�nue offsett�ng 
the short-term (Balassa-samuelson) apprec�at�ng effect of product�v�ty changes 
(F�gure 16.5).

a Th�s �s the percentage departure of the projected real exchange rate for each 1) percentage 
�ncrease �n the overall �mport penetrat�on rat�o, 2) percentage po�nt �ncrease �n the concurrent 
average sav�ngs rate (all group sav�ngs rates are sh�fted by equal proport�ons), and 3) 
percentage po�nt reduct�on �n the domest�c �nterest rate due to a reduced prem�um, start�ng �n 
2005. 
Source: Tyers, r., Golley, J., Bu, Y. and Ba�n, i., 2006. China’s economic growth and its real 
exchange rate, Work�ng Papers �n econom�cs and econometr�cs, No. 476, The Austral�an 
Nat�onal Un�vers�ty, canberra.

F�gure 16.7  Elasticities of the projected real exchange rate to trade 
openness (penetration rate), the savings rate and interest 
premium decline, 2000–2035a
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Trade l�beral�sat�on

Trade l�beral�sat�on sw�tches demand away from home-produced goods and 
serv�ces towards �mported var�et�es. For a s�ngle reg�on, the supply of goods 
and serv�ces from the much larger fore�gn market �s more elast�c than that of 
home var�et�es, constra�ned as they are by local factor suppl�es and technology. 
The effect of the demand sw�tch, then, �s to reduce the relat�ve pr�ces of the 
home var�et�es and hence to deprec�ate the real exchange rate. The elast�c�ty of 
openness �s constructed by d�v�d�ng the percentage change �n the real exchange 
rate by the percentage po�nt change �n the overall �mport penetrat�on rat�o (the 
rat�o of the value of �mports to the total value of domest�c consumpt�on). The 
shock on wh�ch �t �s based �s a phased removal of all ch�na’s merchand�se trade 
barr�ers over five years.23 The elast�c�ty has the expected negat�ve s�gn, and �ts 
magn�tude grows through t�me (F�gure 16.7). The decl�ne occurs because of the 
concentrat�on of ch�na’s merchand�se protect�on �n cap�tal-�ntens�ve �ndustr�es. 
Although the effects on GdP are pos�t�ve, lower home-product pr�ces �n these 
�ndustr�es reduce average home cap�tal returns and hence reduce �nvestment 
and cap�tal growth, enlarg�ng the negat�ve elast�c�ty through t�me.

Conclusion

Wh�le the Balassa-samuelson hypothes�s �s borne out for ch�na—�n that 
product�v�ty has apparently grown faster �n the tradable than �n the non-tradable 
sectors and there has been relat�ve serv�ce pr�ce �nflat�on—the effect of th�s 
on the real exchange rate has been counteracted by other forces. it �s l�kely 
that the strongest of these forces �s the r�se of ch�na’s total sav�ngs relat�ve 
to �ts �nvestment and the assoc�ated expans�on of net outflows on �ts cap�tal 
account. other deprec�at�ng forces that are l�kely to have contr�buted �nclude the 
demograph�c d�v�dend and the assoc�ated elast�c�ty of labour supply, trade reform, 
sk�ll acqu�s�t�on and serv�ces product�v�ty growth. much attent�on �s pa�d �n the 
l�terature to ch�na’s monetary pol�cy and, �n part�cular, to the PBc’s accumulat�on 
of fore�gn exchange reserves. in our v�ew, however, the PBc’s monetary stance—
embody�ng as �t does the object�ve of exchange rate stab�l�ty—�s necess�tated by 
financ�al �mmatur�ty. in part�cular, wh�le ch�na’s sav�ngs exceed �ts �nvestment, 
the reserves and cap�tal controls merely alter the publ�c–pr�vate compos�t�on of 
external flows but need not s�gn�ficantly affect the�r magn�tudes. indeed, �t �s 
poss�ble that the future removal of ch�na’s cap�tal controls could see accelerated 
outflows as ch�nese �nst�tut�ons seek to enlarge the�r pr�vate hold�ngs of fore�gn 
assets. depend�ng on the PBc’s response, the short-term effect of th�s could be 
further downward pressure on the real exchange rate.
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To exam�ne the effects of the full var�ety of growth-related shocks on the 
real exchange rate �n the future, we turned to a dynam�c model of the global 
economy. A basel�ne bus�ness-as-usual s�mulat�on �s constructed to 2030, 
where�n ch�na’s growth rate slows due to age�ng and slower labour force 
growth. The pr�nc�pal determ�nants of ch�na’s econom�c growth are then 
shocked separately and the�r �ndependent effects on the real exchange rate 
observed over t�me. sectoral total factor product�v�ty �s ra�sed, the rate of sk�ll 
acqu�s�t�on by the workforce �s �ncreased, the fert�l�ty pol�cy �s relaxed, financ�al 
reform reduces ch�na’s �nterest prem�um, and trade reforms further open the 
economy. in each case, an elast�c�ty of the real exchange rate to the or�g�nal 
shock �s charted (F�gure 16.8).

The results suggest that, wh�le populat�on pol�cy affects the real exchange 
rate �n the d�rect�ons expected, demograph�c change �s not a strong 

F�gure 16.8  Elasticities of the projected real exchange rate to its key 
determinants, 2000–2035a
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a Th�s �s the percentage departure of the projected real exchange rate for each percentage 
�ncrease �n the overall �mport penetrat�on rat�o, M/C, caused by tar�ff reduct�ons that began �n 
2005. 
Source:  Tyers, r., Golley, J., Bu, Y. and Ba�n, i., 2006. China’s economic growth and its real 
exchange rate, Work�ng Papers �n econom�cs and econometr�cs, No. 476, The Austral�an 
Nat�onal Un�vers�ty, canberra.
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determ�nant, at least w�th�n the three decades exam�ned. in the short term, 
the key determ�nant �s net financ�al cap�tal �nflux, wh�ch apprec�ates the real 
exchange rate, or efflux, wh�ch deprec�ates �t. in the med�um term, scope does 
emerge for Balassa-samuelson real apprec�at�on, �f serv�ces lag suffic�ently 
beh�nd �ndustr�al product�v�ty. in the long term, however, �f serv�ces rema�n 
relat�vely sk�ll �ntens�ve on average, the�r performance w�ll be bolstered by both 
d�rect product�v�ty �mprovements and sk�ll acqu�s�t�on, and the sens�t�v�ty of the 
real exchange rate to these effects �s very large.  s�nce ch�nese product�v�ty 
growth has been h�gher than that of �ts trad�ng partners for more than a decade, 
and cons�derable scope rema�ns for product�v�ty catch-up �n serv�ces, these 
long-term forces m�ght bear down on the real exchange rate �n future. if, �nstead, 
serv�ce sector product�v�ty growth cont�nues to be comparat�vely weak, real 
apprec�at�ons could also occur. it �s d�fficult to �gnore the fact, however, that 
the major�ty of the growth-related shocks exam�ned—�nclud�ng overall (and 
part�cularly serv�ces) product�v�ty growth, profess�onal tra�n�ng and further 
trade reform—cause the real exchange rate to deprec�ate �n the long term.

Fundamentally, wh�chever product�v�ty pattern dom�nates, the future path 
of the real exchange rate w�ll depend most on the cont�nuat�on of shocks to 
aggregate demand due to net flows on the cap�tal account and hence on the 
future path of ch�na’s domest�c sav�ngs relat�ve to �ts �nvestment. it �s d�fficult to 
�mag�ne �ncreases �n �ts sav�ngs rate beyond those already recorded. eventually, 
�t must fall. When �t does, net flows on the cap�tal account are l�kely to be 
reversed, result�ng �n an apprec�at�ng force. The long-term outcome w�ll then 
depend on the extent to wh�ch th�s force �s offset by cont�nued sk�ll acqu�s�t�on 
and serv�ces product�v�ty growth.

Notes

1 m�yaj�ma (2005) notes the prom�nence of serv�ces product�v�ty �n the growth exper�ence of 
many organ�sat�on for econom�c co-operat�on and development (oecd) countr�es.

2 here we �mag�ne that, rather than the cont�nuum of tradab�l�ty that �s observed across goods 
and serv�ces, traded and non-traded goods are separated starkly as T, N.

3 For example, the cold War �nfrastructure �nvestments �n korea and Ta�wan reduced serv�ce 
costs at early stages �n the�r per�ods of rap�d expans�on.

4 see, for example, Berg�n et al. (2006); cruc�n� et al. (2005); and dr�ne and rault (2005).
5 Th�s �s a standard assumpt�on �n the most w�dely used numer�cal models of open econom�es 

and global trade (see, for example, d�xon et al. 1982; mck�bb�n and sachs 1991; hertel 1997; 
and d�xon and r�mmer 2002).

6 ev�dence for th�s �s offered by chang and Tyers (2003).
7 The ‘Food’ sector �s defined as Pr�mary industry plus Food Process�ng; ‘industry’ as secondary 

industry m�nus construct�on and Food Process�ng; wh�le ‘serv�ces’ �s defined as Tert�ary 
industry plus construct�on. see Tyers et al. (2006) for further deta�ls.
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8 moreover, �t must be borne �n m�nd that serv�ces output volumes and pr�ces are measured more 
poorly than those �n merchand�se sectors �n all countr�es. These comparat�ve measures therefore 
carry large error marg�ns. lu (2006) est�mates labour product�v�ty �n ch�na’s manufactur�ng and 
serv�ce sectors between 1978 and 2004. he descr�bes the evolut�on of ch�na’s manufactur�ng 
labour product�v�ty after 1978 as a two-stage process: dur�ng the first stage (1978–90) �t was only 
1.9 per cent per annum, compared w�th a per cap�ta GdP growth rate of 7.5 per cent; wh�le dur�ng 
the second stage (1991–2004) �t �ncreased dramat�cally, averag�ng 13.1 per cent—s�gn�ficantly 
h�gher than the offic�al per cap�ta GdP growth rate of 8.2 per cent. labour product�v�ty �n the 
serv�ce sector averaged 4.3 per cent per annum for the ent�re per�od. Fogel 2006 d�saggregates 
per cap�ta �ncome growth between 1978 and 2002 and shows that 69 per cent of growth was 
due to �ncreases �n labour product�v�ty, wh�ch grew most rap�dly �n �ndustry (6.2 per cent per 
annum), nearly as h�gh �n agr�culture (5.7 per cent) and lowest, but st�ll substant�al, �n serv�ces 
(4.5 per cent). 

9 For example, he calculates that �f the tert�ary enrolment rat�o rose from s�x to 25 �n the next 20 
years (putt�ng ch�na where the Western european nat�ons were �n 1980), the growth rate of labour 
product�v�ty would r�se by 4.4 per cent between 2000 and 2020, and that th�s would account for 
more than 60 per cent of the per cap�ta GdP growth target set �n 2002. W�th the tert�ary rat�o 
�ncreas�ng from 12.5 per cent to 19 per cent between 2000 and 2004, �f anyth�ng, h�s est�mates 
could be too conservat�ve.

10 see Bloom and W�ll�amson (1998) for a gener�c d�scuss�on of the demograph�c d�v�dend �n 
develop�ng econom�es.

11 Golley and Tyers (2006) confirm th�s, find�ng that the non-work�ng aged dependency rat�o could 
r�se to 43 per cent.

12 They note that by 2003, there was a shortage of m�grant workers �n the Pearl r�ver delta reg�on, 
a phenomenon that has s�nce spread to the Yangtze r�ver delta reg�on and even to some central 
prov�nces, such as J�angx�, Anhu� and henan, wh�ch are usually the source of m�grants, not the 
dest�nat�on.  

13 The r�ght hand s�de of th�s �dent�ty stems from the comb�nat�on of aggregate expend�ture on 
GdP, Y = C + I + G + X + M; the fact that GNP �s YN = Y + N, where N �s net factor �ncome 
from abroad; the GNP d�sposal �dent�ty, YN = C + T + S, and the balance of payments, BoP = 
0 = KA + CA, where the current account �s CA = X – M + N.

14 in the meant�me, the approach be�ng taken by the ch�nese government to control ‘external 
�mbalances’ focuses on the rate of econom�c expans�on. Growth �s constra�ned by control over 
land releases and l�qu�d�ty, the latter through l�m�ts on base money growth, a�ded by ster�l�sat�on 
bonds, as F�gure 16.4 �nd�cates. other pol�c�es serv�ng th�s purpose �nclude reduct�ons �n export 
fac�l�tat�on (�n the rate of re�mbursement of some export taxes) and, at least �n prospect, the 
reduct�on of �mport tar�ffs on some luxury products. F�nanc�al reforms are proceed�ng qu�ckly, 
however, so that some �ncreased exchange rate flex�b�l�ty �s be�ng offered by the People’s Bank 
of ch�na, as suggested by the extens�on of the da�ly renm�nb�–Us dollar rate fluctuat�on bounds 
from 0.3 per cent to 0.5 per cent as of late may.

15 Frankel 2004 finds that the renm�nb� was undervalued by 36 per cent �n 2000; Goldste�n 2004, 
who cla�ms �t was undervalued by 15–30 per cent �n 2004; and coudert and couharde 2005, who 
find the undervaluat�on to be larger. see dunaway and l� 2005 for a survey, �nclud�ng one that 
finds overvaluat�on (Wang 2004, 2005). Tyers et al. (forthcom�ng) use a structural model to find 
ev�dence of undervaluat�on �n the m�d to late 1990s but offer no clear find�ng for 2004.

16 Further ev�dence of large sums of cap�tal fl�ght out of ch�na �s offered by s�cular (1998) and 
Gunter (2004).

17 Accord�ng to Fan (2006), speculat�ve �nflows were as h�gh as Us$105 b�ll�on �n 2004 (see also 
Prasad and We� 2005).
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18 in separate work by the authors, the fore�gn asset share of ch�na’s collect�ve portfol�o 
�s est�mated to be lower than average for countr�es of �ts s�ze and development level, �ts 
substant�al reserves notw�thstand�ng. Th�s suggests the former outcome �s the more l�kely 
one.

19 Tyers and Golley (2006) use measures of ch�na’s �nvestment prem�um to explore the 
�mpl�cat�ons of financ�al reform. The�r modell�ng approach underl�es the results presented 
�n the rema�nder of the chapter.

20 The model has �ts or�g�ns �n GTAP-Dynamic, the standard vers�on of wh�ch �s a der�vat�ve of �ts 
comparat�ve stat�c progen�tor, GTAP (hertel 1997). its dynam�cs are descr�bed �n ianchov�ch�na 
and mcdougall (2000).

21 Wang and d�ng (2006) recently est�mated that there were 40 m�ll�on surplus workers �n ch�na’s 
agr�cultural sector. Wh�le underemployment �s not expl�c�t �n our model, the assumpt�on of 
h�gh labour product�v�ty growth �n agr�culture �mpl�es that agr�culture �s capable of shedd�ng 
labour more qu�ckly than other sectors. Th�s essent�ally m�m�cs the surplus labour problem, 
wh�ch �s thereby accounted for �mpl�c�tly.

22 The subd�v�s�on between product�on workers and profess�onals and para-profess�onals 
accords w�th the internat�onal labour organ�zat�on’s occupat�on-based class�ficat�on and �s 
cons�stent w�th the labour d�v�s�on adopted �n the GTAP database. see l�u et al. (1998).

23 The elast�c�ty �s �nsens�t�ve to the scale of the l�beral�sat�on though not to the compos�t�on 
of ch�na’s protect�on. For the levels of protect�on embod�ed �n the database for 1997, see 
d�maranan and mcdougall (2002). 
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