
176

China—Linking Markets for Growth

10

Domestic market integration and 
inter-regional growth spillovers

Jane Golley and Nicolaas Groenewold

Wh�le ch�na’s �ntegrat�on �nto the global economy dur�ng the past three decades 
has been extremely �mpress�ve, the �ntegrat�on among reg�ons w�th�n ch�na 
has been much less so. domest�c market �ntegrat�on has a cr�t�cal role to play 
�n b�nd�ng together a country that has suffered from d�s�ntegrat�ve tendenc�es 
throughout �ts h�story. As such, the �mportance of �ntegrat�on cannot be 
overstated, part�cularly �n l�ght of recent research that seems ‘to confirm 
the pert�nence of alarm�ng forecasts concern�ng the danger of ch�na’s move 
towards �nternal d�s�ntegrat�on’ (Poncet 2003:17). Numerous other researchers 
have reached s�m�lar—�f not qu�te as dramat�c—conclus�ons �n the�r analyses 
of ch�na throughout the commun�st era (donn�thorne 1967; lyons 1987; Young 
2000; World Bank 2005). 

Th�s chapter contr�butes to a grow�ng l�terature that addresses the extent 
of domest�c market �ntegrat�on �n the ch�nese economy. The next sect�on 
defines �ntegrat�on and d�scusses the costs and benefits assoc�ated w�th �t. 
Th�s alone reveals that answer�ng two of the most relevant quest�ons—how 
�ntegrated are ch�na’s prov�nces and how �ntegrated should they be—�s far from 
stra�ghtforward. A br�ef d�scuss�on of the numerous methodolog�es ava�lable 
for assess�ng the degree of �ntegrat�on further demonstrates th�s po�nt and 
�mpl�es that our own method of emp�r�cal analys�s—measur�ng �nter-reg�onal 
output sp�llovers—�s only one part of a h�ghly compl�cated p�cture. 

The next sect�on rev�ews the chang�ng nature of ch�nese domest�c market 
�ntegrat�on dur�ng the commun�st era. regardless of the methodology 
employed, a sal�ent feature of the d�scuss�on �s the almost un�versal recogn�t�on 
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that ch�na’s reg�ons are less �ntegrated than m�ght be expected of reg�ons �n 
a un�fied nat�on-state. our emp�r�cal results lend further support to th�s cla�m. 
A vector autoregress�ve (VAr) framework �s �ntroduced to assess the extent 
of output sp�llovers between s�x reg�ons �n ch�na dur�ng the per�od from 1953 
to 2003. The results suggest that wh�le ch�na’s better-developed reg�ons are 
relat�vely well �nterconnected w�th each other, sp�llovers between these reg�ons 
are ne�ther pervas�ve nor strong. meanwh�le, the least-developed reg�ons—that 
�s, those most �n need of pos�t�ve growth sp�llovers from elsewhere—are 
connected only weakly, �f at all, w�th the rest of the country. Pol�cy �mpl�cat�ons 
and recommendat�ons are offered �n the conclud�ng sect�on.

Regional integration: theory and measurement

integrat�on can be defined broadly as the �ncreas�ng �nterdependence of reg�ons, 
e�ther w�th�n or across countr�es, as reflected �n the flow of goods, serv�ces 
and/or factors of product�on. The process of �ntegrat�on requ�res the gradual 
el�m�nat�on of econom�c front�ers and trade-restr�ct�ng �nstruments between 
reg�ons so that the mob�l�ty of goods, serv�ces and factors �s not constra�ned. 
Th�s process of ‘�ntegrat�on from below’ can be re�nforced by ‘�ntegrat�on from 
above’, wh�ch enta�ls the act�ve promot�on of econom�c cooperat�on between 
terr�tor�es through appropr�ate pol�c�es or �nst�tut�ons (T�nbergen 1965). 

The expans�on of trade that ar�ses due to fall�ng trade barr�ers underp�ns 
one of the major benefits of �ntegrat�on. Accord�ng to the standard neoclass�cal 
analys�s, a reduct�on �n trade barr�ers leads to welfare ga�ns through the 
explo�tat�on of comparat�ve advantage and the consequent �ncrease �n 
product�v�ty. h�gher gross domest�c product (GdP) growth rates occur dur�ng 
the trans�t�onal per�od—or the short term—�n wh�ch resources are reallocated 
and cap�tal accumulat�on takes place, as the economy approaches �ts new 
steady-state levels of cap�tal and output per worker. Theor�es relat�ng the ga�ns 
from trade to long-term growth are based typ�cally on models of endogenous 
technolog�cal change.1 

Trade can �ncrease the rate of technolog�cal progress—and hence 
product�v�ty growth—e�ther through an expans�on of output markets enabl�ng 
domest�c producers to explo�t econom�es of scale, or through an expans�on 
of �nput markets result�ng �n lower product�on costs (for example, by g�v�ng 
domest�c producers access to a w�der var�ety of cap�tal goods, effect�vely 
enlarg�ng the base of product�ve knowledge, as descr�bed by romer 1990). The 
ga�ns from trade can be dynam�c rather than stat�c �f spec�al�sat�on st�mulates 
product�v�ty growth through learn�ng by do�ng, as �n lucas (1988). on the fl�p 
s�de of these benefits, wh�le trade can act as a condu�t for technology transfer, 
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theor�es of technolog�cal d�ffus�on stress the �mportance of the host country (or 
reg�on) hav�ng a suffic�ently h�gh level of ‘soc�al capab�l�ty’ �n order to be able to 
successfully �mplement technolog�es developed �n more advanced econom�es, 
wh�le reg�ons below a threshold level of development could be unable to make 
effect�ve use of technology sp�llovers (see, for example, Abramov�tz 1986 and 
how�tt 2000). That �s, �t �s not guaranteed that all reg�ons w�ll be able to benefit 
equally from the trade that takes place between them, wh�le some reg�ons 
could m�ss out altogether.2

Beyond the trade-related benefits, �ntegrat�on should also �mprove the 
�nter-reg�onal transm�ss�on of growth from faster grow�ng reg�ons to lagg�ng 
ones, through a var�ety of connect�ons that are presumably stronger between 
h�ghly �ntegrated reg�ons. These �nclude the �ncrease �n �mports from and 
�nvestments �n lagg�ng reg�ons, the d�ffus�on of �nnovat�ons or�g�nat�ng �n 
more rap�dly grow�ng reg�ons and the ab�l�ty of a more rap�dly grow�ng reg�on 
to absorb some of the unemployed or underemployed labour from elsewhere. 
These effects all contr�bute to the equal�sat�on of reg�onal �ncomes, wh�ch �s 
benefic�al �n �tself from pol�t�cal and soc�oeconom�c perspect�ves. W�th the 
hope that faster grow�ng reg�ons w�ll exert a benefic�al �nfluence on other 
reg�ons, however, comes the l�kel�hood that more h�ghly �ntegrated markets 
w�ll cause each other to suffer more when econom�c growth falters �n any one 
reg�on. marshall (1920:241) descr�bes how ‘�ntegrat�on, that �s, the grow�ng 
�nt�macy and firmness of connect�ons between separate parts of the �ndustr�al 
organ�sm’ enables each part of that organ�sm ‘to be less and less self-suffic�ent, 
to depend for �ts wellbe�ng more and more on other parts, so that any d�sorder 
�n any part…w�ll affect other parts also’. moreover, wh�le tr�ckle-down effects 
are l�kely to be stronger across h�ghly �ntegrated reg�onal markets, so too are 
the�r counterparts: ‘polar�sat�on’ effects, wh�ch descr�be the adverse effects 
that rap�d growth �n better-developed reg�ons can have on econom�c progress 
elsewhere (h�rschman 1958). These effects �nclude the �nab�l�ty of comparat�vely 
�neffic�ent, yet �ncome-creat�ng, �ndustr�es �n lagg�ng reg�ons to compete, ‘bra�n 
dra�n’ and cap�tal deplet�on as sav�ngs are red�rected towards more profitable 
�nvestments �n the rap�dly grow�ng reg�ons. 

Wh�le most arguments po�nt to the long-term benef�ts of �ntegrat�on 
outwe�gh�ng the costs, the same cannot necessar�ly be sa�d of the short term. 
For example, �n a develop�ng economy, the free�ng of restr�ct�ons on labour 
movements �s l�kely to result �n m�grants mov�ng to wealth�er reg�ons �n search 
of h�gher wages. meanwh�le, the spread of �nnovat�on could rema�n tardy 
because of poor commun�cat�on and transport l�nks between the �ntegrat�ng 
reg�ons. Th�s comb�nat�on would benefit the more rap�dly grow�ng reg�ons to 
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the detr�ment of poorer ones—an �ssue that resonates w�th the current ch�nese 
s�tuat�on. Thus, wh�le �ntegrat�on �s regarded generally as des�rable, unless �t 
proceeds far enough and �n the r�ght ways, a negat�ve consequence of �mproved 
�ntegrat�on could be the worsen�ng of reg�onal d�spar�t�es, �n turn threaten�ng 
the soc�al stab�l�ty and nat�onal un�ty that pol�cymakers are try�ng to ach�eve.

measur�ng the extent of �ntegrat�on �n �ts var�ous gu�ses, let alone �ts costs 
and benefits, �s fraught w�th d�fficult�es. if the defin�t�on of reg�onal �ntegrat�on 
was s�mpl�fied to the removal of �nter-reg�onal trade barr�ers, the most d�rect 
way to measure the extent of �ntegrat�on would be to exam�ne the prevalence 
of these barr�ers. The lack of tar�ffs, however, and other well-defined barr�ers 
to trade w�th�n a s�ngle nat�on make th�s s�mple approach �nappropr�ate for our 
analys�s here. Another d�rect approach exam�nes �nter-reg�onal trade flows, 
based on the assumpt�on that �ntegrat�on w�ll result �n r�s�ng trade flows. Th�s 
method �s problemat�c �n ch�na, g�ven the pauc�ty of �nter-prov�nc�al trade 
data, although some attempts have been made (Naughton 2003; Poncet 2003, 
2005). it �s also problemat�c to d�st�ngu�sh the �mpact of �ntegrat�on from other 
factors �nfluenc�ng �nter-reg�onal trade, �nclud�ng transport costs and reg�onal 
endowments. 

The product�on approach assumes that the more �ntegrated the reg�ons, 
the more spec�al�sed the �ndustry at the reg�onal level, w�th changes �n 
spec�al�sat�on taken as ev�dence of changes �n �ntegrat�on over t�me (Young 
2000; Ba� et al. 2004). one obv�ous shortcom�ng here �s that much trade between 
reg�ons can be �ntra-�ndustry trade, wh�ch �s cons�stent w�th s�m�lar �ndustr�al 
structures, not d�fferent ones. Alternat�vely, the marg�nal returns approach 
assesses factor returns �n d�fferent reg�ons, based on the assumpt�on that these 
should converge �n an �ntegrated market (Tan and Zhang 2005), wh�le s�m�lar 
methodolog�es can be used to assess pr�ce equal�ty across reg�ons, based on 
the law of one pr�ce (Parsley and We� 1996; Fan and We� 2003). The bus�ness 
cycle approach assumes that more closely �ntegrated econom�es w�ll exh�b�t 
strongly correlated bus�ness cycles (Xu 2002; Xu and Voon 2003; Tang 1998), 
and therefore focuses on the s�m�lar�ty of shocks across reg�ons. 

of greater �nterest here, however, �s the way �n wh�ch shocks �n one reg�on 
are transm�tted to others, based on the �dea that more �ntegrated reg�ons w�ll 
show stronger transm�ss�on of shocks. Th�s br�ngs us to the �nter-reg�onal 
growth sp�llover approach, wh�ch �s descr�bed and adopted below, and wh�ch, 
s�mply speak�ng, seeks to �dent�fy how shocks to GdP �n one reg�on �mpact 
on GdP �n that reg�on and on GdP elsewhere, and how those �mpacts are 
transm�tted over t�me. Wh�le th�s approach does not make �t poss�ble to draw 
strong conclus�ons regard�ng the prec�se transm�ss�on mechan�sms between 
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reg�ons—that �s, wh�ch tr�ckle-down or polar�sat�on effects are dom�nant—�t 
does prov�de a useful start�ng po�nt for further �nvest�gat�on �nto the �ssue. 
Before attempt�ng th�s, however, the next sect�on rev�ews the l�terature on 
reg�onal �ntegrat�on �n ch�na dur�ng the commun�st per�od.

Regional integration in Communist China3

integrat�on has been a central theme �n explanat�ons of econom�c development 
�n the Un�ted states and other countr�es. in each case, the relat�onsh�p between 
�ntegrat�on and development �s complex and c�rcular. indeed, ‘�ntegrat�on 
�s perhaps best v�ewed not as a cause or result of development, but s�mply 
as an aspect of development �tself’ (lyons 1987:14). Th�s �s the start�ng 
observat�on made by lyons—�n h�s sem�nal work on ch�na’s domest�c market 
�ntegrat�on—who descr�bes how the part�cular nature of ch�na’s plann�ng 
system dur�ng the command era (1953–78) caused ‘econom�c fragmentat�on’ 
(or d�s�ntegrat�on) along reg�onal l�nes. Unl�ke the standard sov�et plan, ch�na’s 
plan was formulated and �mplemented pr�mar�ly along prov�nc�al, rather than 
sectoral l�nes. The relat�ve �mportance of reg�onal un�ts �n the plann�ng process 
meant that �f �nter-reg�onal coord�nat�on was defic�ent—wh�ch �t was—the 
d�s�ntegrat�ve tendenc�es assoc�ated w�th compartmental�sed plann�ng would 
be felt largely along reg�onal l�nes. 

Var�ous pol�c�es pursued by central and local governments re�nforced the 
d�s�ntegrat�ve nature of ch�na’s prov�nc�ally focused plann�ng mechan�sm. 
donn�thorne (1967) descr�bed how mao Zedong’s pr�nc�ple of self-rel�ance 
w�th�n adm�n�strat�ve un�ts created the �ncent�ve for self-suffic�ency w�th�n those 
un�ts. Th�s strengthened the tendency towards a ‘cellular economy’ �n wh�ch 
�ndependent, comprehens�ve and relat�vely autark�c sub-systems at each and 
every geograph�c and sectoral un�t were des�gned to operate �ndependently. one 
negat�ve consequence of th�s was �ncreas�ng reg�onal �nequal�ty, s�nce ‘[�]n an 
adm�n�strat�ve un�t where econom�c dr�ve and entrepreneursh�p �s [s�c] plent�ful, 
the pol�cy of self-rel�ance and self-suffic�ency may g�ve added encouragement 
to local �n�t�at�ve. Where these qual�t�es are scarce, the l�kel�hood of repa�r�ng 
th�s lack from elsewhere w�ll be d�m�n�shed’ (donn�thorne 1972:612). The cellular 
econom�c structure and fragmentat�on that emerged dur�ng the per�od of 
command plann�ng left a strong and last�ng mark on �nter-prov�nc�al relat�ons. 
dur�ng the reform per�od, wh�le the sources (and the word�ng) of the problem 
have changed, ‘prov�nc�al�sm’, local protect�on�sm and the consequent lack of 
domest�c market �ntegrat�on rema�n key pol�cy �ssues.

The World Bank (1994) conducted the first major study of ch�na’s �nternal 
market developments dur�ng the reform per�od. ev�dence of s�gn�ficant reg�onal 
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pr�ce d�fferent�als across a broad range of producer and consumer goods, 
comb�ned w�th decl�n�ng �nter-prov�nc�al trade and �nvestment flows, l�m�ted 
�nter-prov�nc�al labour and cap�tal mob�l�ty and bottlenecks �n transport, led 
the bank to conclude that ch�na was far from real�s�ng the benefits of �ts 
potent�ally large �nternal market. it called for the harmon�sat�on of fees and 
fines lev�ed on �nter-prov�nc�al trade, the proh�b�t�on of �nter-prov�nc�al trade 
barr�ers, changes �n regulat�ons affect�ng factor mob�l�ty and the removal of 
res�dual pr�ce controls. 

Wh�le some of these �ssues have s�nce been resolved, the essence of the 
problem rema�ns, accord�ng to the World Bank’s (2005) extens�ve report on 
the degree of �ntegrat�on �n ch�na’s product and factor markets. in product 
markets, converg�ng pr�ces and �ncreas�ng spec�al�sat�on �nd�cate �ncreased 
�ntegrat�on, but new forms of protect�on�sm—�n local government procurement 
pract�ces, for example—comb�ned w�th the slow pace of �nst�tut�onal and 
transport �nfrastructure development, cont�nue to �mpede the spread of growth 
across reg�ons. labour markets, wh�le �mprov�ng �n recent years, st�ll show 
s�gn�ficant fragmentat�on across reg�ons and sectors. The bank’s analys�s 
of cap�tal markets shows not only large m�sallocat�ons across reg�ons and 
sectors, �t �nd�cates that the degree of fragmentat�on has deter�orated over t�me. 
key problems that rema�n �nclude underdeveloped cap�tal markets and large 
d�fferences �n the regulat�ons and �nst�tut�onal and �nfrastructure env�ronments 
that affect the relat�ve attract�veness of d�fferent local�t�es.

Young (2000) blames the lack of �nternal �ntegrat�on on the �ncompleteness 
of ch�na’s econom�c reforms. he beg�ns w�th a story of the ‘s�lkworm cocoon 
war’ of the late 1980s, dur�ng wh�ch Zhej�ang Prov�nce began to restr�ct the 
sale of s�lk cocoons to other parts of ch�na, and s�lk factor�es �n ne�ghbour�ng 
shangha� found �t necessary to �mport raw s�lk from abroad. he then descr�bes 
more generally how �ncremental econom�c reforms that devolved power to local 
governments resulted �n compet�t�ve local �ndustr�al pol�c�es and the �mpos�t�on 
of a var�ety of barr�ers to �nter-prov�nc�al trade. ev�dence of converg�ng prov�nc�al 
�ndustr�al structures comb�ned w�th fluctuat�ng per�ods of converg�ng and 
d�verg�ng prov�nc�al pr�ces leads Young to conclude that ‘the reform process 
led to the fragmentat�on of the domest�c market and the d�stort�on of reg�onal 
product�on patterns away from comparat�ve advantage’ (2000:1,091). replace 
‘reform’ w�th ‘plann�ng’ and the phrase could just as well be �n lyons’ (1987) 
sem�nal work on fragmentat�on dur�ng the plann�ng per�od.

Naughton (2003) presents the most opt�m�st�c analys�s to date, d�sput�ng 
Young’s analys�s �n part�cular but also go�ng aga�nst the t�de �n argu�ng that 
ch�na �s a relat�vely well-�ntegrated nat�on-state and �s becom�ng more so over 
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t�me. he makes the po�nt that reg�onal �ntegrat�on cannot be separated from 
an understand�ng of enterpr�se reform, pr�vat�sat�on and market�sat�on, not�ng, 
for example, that organ�sat�onal changes at the enterpr�se level—such as 
convers�ons of state firms to jo�nt stock compan�es—are mak�ng �t more costly 
for local governments to �ntervene �n market operat�ons. Wh�le challeng�ng the 
v�ews of most other authors, Naughton agrees that further efforts to �ntegrate 
the domest�c market are called for, and he sees ch�na’s challenge as cons�st�ng 
of two types of �ntegrat�on.

The first cons�sts of bu�ld�ng adequate �nfrastructure to perm�t adequate 
transport of bulky, energy-�ntens�ve commod�t�es and fuels at reasonable cost. 
The second cons�sts of creat�ng a un�fied compet�t�ve marketplace �n wh�ch 
enterpr�ses can explo�t product�v�ty d�fferent�als and comparat�ve advantage 
so that the economy as a whole can reap ga�ns from trade. Progress has been 
made �n these areas, but much more needs to be done (Naughton 2003:205).

There have �nev�tably been compar�sons drawn between ch�na’s—or, more 
aptly, coastal ch�na’s—except�onal �ntegrat�on �nto the global economy and the 
perce�ved lack of progress �nternally. About the same t�me as the first World 
Bank study, Ash and kueh (1993) noted that �ncreas�ng �ntegrat�on of southern 
ch�na (Guangdong and Fuj�an) w�th hong kong and Ta�wan contrasted w�th—
and could �ndeed have contr�buted to—poor �nternal �ntegrat�on �n the sense 
that backward and forward l�nkages between the south and the rest of ch�na 
rema�ned weak. Poncet (2003) uses data on prov�nc�al trade flows to compare 
the magn�tude and evolut�on of ch�nese prov�nces’ engagement �n domest�c 
and �nternat�onal trade, and confirms Ash and kueh’s find�ngs on a b�gger scale 
one decade later. she shows that ch�na’s �ncreas�ng openness �n �nternat�onal 
markets has gone hand �n hand w�th �nternal fragmentat�on between 1987 and 
1997, and concludes that wh�le reforms obv�ously succeeded �n promot�ng the 
former, they have fa�led to reduce �mped�ments to the latter. 

Fu (2004 ) argues that the emphas�s on fore�gn d�rect �nvestment (Fdi) dr�ven 
labour-�ntens�ve process�ng �ndustr�es �n the rap�dly develop�ng southeastern 
coastal prov�nces has attracted relat�vely mob�le and effic�ent resources from 
the �nland reg�ons, but �t has generated only l�m�ted l�nkages and weak sp�llovers 
�n return—thereby descr�b�ng a s�tuat�on �n wh�ch polar�sat�on effects are 
dom�nat�ng tr�ckle down. Yao and Zhang (2001) confirm th�s, and attr�bute the 
d�vergence �n reg�onal �ncomes to the slow process of sp�llovers from the coastal 
reg�on �nwards. hu and Jefferson (2002), draw�ng on ev�dence from ch�na’s 
electron�c and text�le �ndustr�es, take th�s po�nt a step further �n establ�sh�ng 
that Fdi enhances the product�v�ty of the rec�p�ent firm, but �t depresses that of 
non-Fdi firms, whether located nearby or not. Wh�le the�r find�ngs suggest that 
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non-Fdi firms w�ll eventually catch up �n terms of product�v�ty �n the longer term, 
the short-term �mpl�cat�ons are that tr�ckle down �s l�m�ted even w�th�n coastal 
c�t�es where Fdi �s concentrated, let alone across to other areas. in sum, there 
seems to be ample ev�dence that the better-developed coastal reg�on �s becom�ng 
better �ntegrated w�th the rest of the world than �t �s w�th the rest of ch�na. 

That �s not to say that transm�ss�ons of �nter-reg�onal growth are completely 
absent w�th�n ch�na. Y�ng (2000) uses prov�nc�al output data and finds the 
strongest s�gn�f�cant �nfluence be�ng exerted by Guangdong, wh�ch has 
s�gn�ficant GdP growth correlat�ons w�th four of �ts five cont�guous prov�nces, 
although, notably, two of those correlat�ons are negat�ve, not pos�t�ve. Brun 
et al. (2002) and Zhang and Felm�ngham (2002) find ev�dence of sp�llovers 
from the coastal reg�on to the central reg�on and, �n the latter, to the western 
reg�on as well. Groenewold et al. (2006) use annual GdP data for three reg�ons 
(coastal, central and western) and find strong sp�llovers from the coast to 
the other reg�ons and from the central to the western reg�on, but none from 
the western reg�on to anywhere else. Groenewold et al. (forthcom�ng) extend 
the analys�s to s�x reg�ons and conclude that the three core reg�ons form�ng 
ch�na’s �ndustr�al heartland—the southeast, the changj�ang r�ver reg�on and 
the Yellow r�ver reg�on—are relat�vely well �nterconnected. even across these 
reg�ons, however, they find that the sp�llover effects are ne�ther pervas�ve nor 
strong, wh�le effects are even weaker or ent�rely absent elsewhere.4 Thus, wh�le 
there �s some ev�dence that some growth �s be�ng transm�tted from the better-
developed reg�ons to the rest of the country, none of the results are �nd�cat�ve of 
a h�ghly �ntegrated nat�onal economy �n wh�ch the reg�ons depend �ncreas�ngly 
on each other for the�r prosper�ty rather than on themselves alone. 

China’s inter-regional growth spillovers 

As the preced�ng sect�on demonstrates, a w�de range of approaches has been 
used for assess�ng the strength of reg�onal �ntegrat�on �n ch�na and researchers 
are far from agreed on the extent of �ntegrat�on �mpl�ed by the�r results. desp�te 
th�s d�vers�ty, one common theme appears to be that the reg�ons mak�ng up 
ch�na’s �ndustr�al core are becom�ng more �ntegrated w�th each other (and 
w�th the rest of the world) than they are w�th the rest of the country. Th�s 
sect�on prov�des the results of a sp�llover analys�s to d�rectly address the �nter-
reg�onal transm�ss�on of growth among ch�na’s reg�ons. The l�m�ted extent of 
transm�ss�ons—as one of the key components of the �ntegrat�on �ssue—lends 
further support to th�s develop�ng consensus. 

The model used to generate the est�mates of �nter-reg�onal sp�llovers �s a 
VAr model est�mated us�ng data for s�x ch�nese reg�ons, g�ven as follows: 
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southeast, se (Guangdong [�nclud�ng ha�nan], Fuj�an and Guangx�); changj�ang 
r�ver, cr (shangha� and J�angsu, Zhej�ang, hube�, hunan, J�angx� and Anhu�); 
Yellow r�ver, Yr (inner mongol�a, henan, shanx�, Be�j�ng, T�anj�n, shandong 
and hebe�); northeast, Ne (he�longj�ang, J�l�n and l�aon�ng); southwest, sW 
(Yunnan, Gu�zhou, s�chuan and chongq�ng); and northwest, NW (X�nj�ang, 
Gansu, Q�ngha�, N�ngx�a and shaanx�).5 A map of the reg�ons �s prov�ded �n 
F�gure 10.1.

The results are based on the est�mated VAr model �n Groenewold et al. 
2006. As argued there, the VAr model �s well su�ted to our appl�cat�on: �t does 
not requ�re a pr�or theoret�cal spec�ficat�on (an advantage when there are so 
many compet�ng theor�es) and �t �s pars�mon�ous �n �ts data requ�rements 
(a dec�ded advantage when work�ng w�th ch�nese data). The absence of a 
theoret�cal framework does, however, have a cost �n terms of �nterpretat�on, 
wh�ch �s necessar�ly more speculat�ve than �t would be had we est�mated a 
more complex structural model.  

F�gure 10.1 The six regions of mainland China
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The VAr model cons�sts of a set of dynam�c equat�ons of the form

Yit = βi0 + βi1Y1t-1 + βi2Y2t-1 + … + βinYnt-1 + εit,     i = 1, 2, .., n (1)

where the βs are constants to be est�mated, Yit �s log output for reg�on i �n per�od 
t and εit �s the error term for the �th reg�on. more lags of each Y can be added 
to the r�ght-hand s�de w�thout affect�ng the argument that follows.

The model parameters can be est�mated from t�me-ser�es data for reg�onal 
outputs. The est�mated model �s then used to analyse sp�llovers by shock�ng 
one of the error terms (say, εj) for one per�od and follow�ng through the effects 
on all reg�onal outputs �n the current and subsequent per�ods. The effects of 
a shock �n per�od t to εj on reg�onal outputs from t�me t to some future t�me 
(t+15 �n our analys�s) are captured by �mpulse response funct�ons (irFs). There 
w�ll be n2 irFs assoc�ated w�th the model, one for each Yi and εj comb�nat�on; 
the value of the ijth irF for per�od τ �s the effect of a shock to εj on Yi, τ per�ods 
after the shock occurred. We use the irFs as measures of sp�llovers from the 
shocked reg�on to the other reg�ons. 

There �s one compl�cat�on �n what follows. The above explanat�on assumes 
that �t �s reasonable to shock one εj �ndependently of the others. in pract�ce, 
however, the error terms can be correlated w�th each other and th�s correlat�on 
needs to be taken �nto account �n the s�mulat�on exerc�se. The most common 
way to do th�s �s to transform the error terms to make them �ndependent, us�ng 
a cholesk� procedure and then to shock the transformed errors.6 Unfortunately, 
the result�ng irFs are not �ndependent of the order �n wh�ch the var�ables are 
entered �nto the model—an order that could be arb�trary to some extent. Th�s 
dependence on order �s part�cularly pronounced when the res�duals der�ved 
from the est�mat�on of (1) are strongly correlated w�th each other. Th�s �s the 
case �n our appl�cat�on to reg�onal sp�llovers �n ch�na.

There are var�ous ways of address�ng th�s order�ng problem. one—not 
uncommon �n the appl�cat�on of VArs—�s to �gnore �t and assume that the errors 
are �ndependent or, at least, that �t makes sense to shock them �ndependently. 
Another �s to argue that a part�cular order�ng �s more appropr�ate than others. 
A further alternat�ve, wh�ch we follow, �s to conjecture about the source of the 
res�dual correlat�on and base the resolut�on on th�s conjecture. We argue that 
the strong res�dual correlat�on �s due to an �mportant common component to 
reg�onal shocks, wh�ch �s caused by nat�onal shocks that have an �mpact on all 
reg�ons. if th�s �s the case, we ought to be able to resolve the order�ng problem 
by account�ng for the common nat�onal shock. At least two methods can ach�eve 
th�s: 1) purge the reg�onal output ser�es of the common nat�onal component 
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by a prel�m�nary regress�on of each reg�onal output on nat�onal output, and 
2) �nclude the nat�onal output var�able �n the VAr together w�th the reg�onal 
outputs and order nat�onal output first. The second method works because 
irFs based on the cholesk� decompos�t�on ass�gn any common component of 
the shocks to the first var�able, so �f the correlat�on �s due to a nat�onal shock 
and the first var�able �s nat�onal output, the procedure based on the cholesk� 
decompos�t�on w�ll correctly ass�gn the common component to nat�onal output. 
in th�s appl�cat�on, we use the second method. it turns out that the result�ng 
irFs are not sens�t�ve to order�ng as long as nat�onal output �s ordered first, 
lend�ng some support to our conjecture that nat�onal shocks are the source of 
the common correlat�ons.

The data we use are based on prov�nc�al real GdP for the per�od 1953–2003. 
The sources of the data are twofold: the early data come from Wu (2004), who 
obta�ned the 1953–95 ser�es from The Gross Domestic Product of China, 1952–95 
(Nat�onal Bureau of stat�st�cs 1997). data for 1996–2003 come from the Statistical 
Yearbook of China (Nat�onal Bureau of stat�st�cs var�ous years). 

The data are �n log form and all ser�es are tested for stat�onar�ty before 
spec�fy�ng the model. The (log) reg�onal outputs (and nat�onal output) are all 
stat�onary about trend as long as a break �n trend at 1978 and level breaks at 
1966 and 1978 are allowed for. We therefore spec�fy the model �n log levels 
w�th these breaks. Two lags are suffic�ent to remove autocorrelat�on from the 
res�duals. 

We est�mate the model us�ng data for the ent�re 1953–2003 per�od, desp�te 
the dramat�c changes �n econom�c organ�sat�on and structure dur�ng th�s per�od, 
wh�ch w�ll almost certa�nly have affected the nature of sp�llovers. in part�cular, 
the open�ng up of the economy s�nce 1978 after a long per�od of central plann�ng 
and a pol�cy of reg�onal self-suffic�ency led to a strong presumpt�on of structural 
change �n our model. We would have l�ked to est�mate the model separately 
over the pre and post-1978 per�ods—to �mprove parameter stab�l�ty and to test 
hypotheses about the nature of changes �n sp�llovers dur�ng our sample. l�m�ted 
exper�mentat�on w�th sub-per�od est�mates made �t clear, however, that there 
were not enough data po�nts �n the two sub-per�ods to adequately est�mate the 
model and we had to base our results on the model est�mated over the ent�re 
1953–2003 per�od (but allow�ng for trend and �ntercept breaks at 1978).

The VAr results show a h�gh explanatory power for all the equat�ons—not 
surpr�s�ngly g�ven that they are spec�fied �n log levels and all �nclude a trend 
as well as break var�ables. The nat�onal output var�able (NAT) �s s�gn�ficant �n 
all equat�ons at one lag (at least) w�th the except�on of the southwest reg�on, 
where �t �s only marg�nally s�gn�ficant, suggest�ng that th�s reg�on could be 
related only weakly to the nat�onal economy. 



187

Domestic market integration and inter-regional growth spillovers

The est�mated VArs can be used to generate 49 irFs assoc�ated w�th th�s 
seven-equat�on model (s�x reg�ons plus the nat�onal equat�on) and we use 
the 36 irFs assoc�ated w�th the reg�onal output equat�ons to assess reg�onal 
sp�llovers. space constra�nts make �t �mposs�ble to report them all and we report 
one set (for a shock to se reg�on output) and summar�se the �mpl�cat�ons of 
the rema�nder �n Table 10.1. The irFs that capture the effects of a un�t shock 
to se output on each of the reg�ons are p�ctured �n F�gures 10.2 and 10.3.7 We 
compute the irFs and the cumulat�ve irFs, the latter be�ng the accumulat�on 
over t�me of the irFs.

F�gures 10.2 and 10.3 show that �n the short term the strongest effect of a 
shock to se �s on se �tself. over t�me, there �s also a substant�al effect on cr 
and Yr and these effects overshadow that on se �tself after seven or e�ght 
years. There are effect�vely no sp�llovers to Ne and sW, and the overall effects 
on NW are negat�ve. 

The model �s spec�fied �n terms of logs so that the values of the irFs have 
the d�mens�on of elast�c�t�es of output �n one reg�on w�th respect to a shock 

Table 10.1 Summary of spillover effects

  shock to
effect on se (8) cr (9) Yr (13) Ne (10) sW (12) NW (7)
se: sr 0.7546 0.0716 0.0733 0.0858 0.0825 0.0801

max 1.2634 –0.2056 –0.5986 –0.1009 –0.5868 –0.3982
cr: sr 0.2834 0.6163 0.2520 0.2948 0.2836 0.2752

max 5.0284 0.0261 0.5655 0.5541 –0.8673 0.0852
Yr: sr 0.2198 0.3298 0.5359 0.3624 0.3486 0.3383

max 2.9103 –0.1907 0.5365 0.3330 –0.0836 0.4044
Ne: sr 0.1788 0.3107 0.3411 0.5287 0.2564 0.2488

max 0.4696 –0.1057 0.3253 0.2673 0.7172 –0.1115
sW: sr 0.1016 0.0135 0.0517 –0.0526 0.5436 0.0758

max 0.1071 0.0113 0.0004 –0.1385 0.569 0.4946
NW: sr 0.0549 0.0559 0.0705 0.0887 0.1337 0.3062

max –0.3357 –0.0282 –0.1013 –0.0864 0.2288 0.2157
mean GdP 93 252 210 97 54 42

Note: Numbers measure the effect on the row reg�on of a one-un�t shock to the output of 
the column reg�on. The numbers �n the ‘sr’ rows represent short-term (first-per�od) effects 
and the numbers �n the ‘max’ rows measure the effect when the cumulat�ve effect �s at �ts 
max�mum. The numbers �n parentheses �n the column head�ngs are the number of years after 
the shock when the max�mum occurs. The mean GdP figures �n the last row are �n terms of 
b�ll�ons of yuan �n 1953 pr�ces. 
Source: Authors’ calculat�ons.
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to output �n another reg�on. s�nce the reg�ons are of very d�fferent s�zes, the 
elast�c�t�es are d�fficult to compare across reg�ons, so we convert them to levels 
at the sample means and report summary measures �n Table 10.1. The table 
g�ves results for the �mpact (that �s, w�th�n-the-year) effect and the cumulat�ve 
effect at �ts max�mum. The date of the max�mum cumulat�ve effect for the shock 
to se output p�ctured �n F�gure 10.3 was chosen to be e�ght years. Table 10.1 
shows, for example, that the effect of a one-yuan shock to se output was to 
�ncrease cr output by 0.2834 yuan �n the year of the shock and by a cumulat�ve 
amount of 5.0284 yuan at �ts max�mum effect after n�ne years. The first column 
of figures therefore summar�ses all the cumulat�ve irFs �n F�gure 10.3.

The effects of a shock to the se reg�on seem plaus�ble. The strongest pos�t�ve 
sp�llovers by far are on the cr and Yr reg�ons, wh�ch �s not surpr�s�ng g�ven 
the cont�gu�ty of the se and cr reg�ons and also the dom�nance of these three 
reg�ons �n ch�na’s �ndustr�al output (produc�ng, for example, close to 80 per 
cent of all manufactur�ng output �n the early 1990s). it �s prima facie surpr�s�ng 
that there seems l�ttle ev�dence of a sp�llover to the other adjo�n�ng reg�on, 
sW—although the lack of a connect�on here could s�mply reflect the qu�te 
d�fferent structure of the two reg�ons as well as the lack of backward l�nkages 
from the se to the sW reg�on. it shows that cont�gu�ty does not guarantee 
sp�llovers. The lack of effect on the Ne reg�on could be expla�ned by the large 
d�stance between the reg�ons and the fact that the Ne reg�on has a relat�vely 
obsolete �ndustr�al structure and few resources. An overall negat�ve sp�llover 
m�ght normally be expla�ned as ev�dence that a boost to one reg�on attracts 
resources that would otherw�se have gone to the other reg�on and therefore 
shows a decl�ne �n the output of the second reg�on. in the case of the relat�onsh�p 
between the se and NW reg�ons, �t could reflect the reallocat�on of publ�c 
�nvestment resources away from the coastal reg�ons to the �nland reg�ons and 
v�ce versa at t�mes dur�ng the sample per�od.

The second column of Table 10.1 summar�ses the effects of a shock to the 
changj�ang r�ver reg�on and shows that the �n�t�al effects are dom�nated by 
those on the cr reg�on �tself, although there are also marked effects on the 
Yr and Ne reg�ons. over t�me, all sp�llovers are relat�vely small, w�th negat�ve 
effects on the se, Yr and Ne reg�ons. Thus, �t appears that, �n the short term, 
the Ne reg�on �s related more closely to the cr reg�on than to the se reg�on, 
wh�ch �s not unexpected. The subsequent effects, however, show that shocks 
to the cr reg�on have at best short-term pos�t�ve sp�llovers, part�cularly on the 
Ne and Yr reg�ons.

A shock to the Yellow r�ver reg�on shows that the �n�t�al effects are dom�nated 
by those on the reg�on �tself, although there are also substant�al short-term 
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effects on the cr and Ne reg�ons. it �s �nterest�ng that the sp�llover to Ne �s 
larger than sp�llovers to Ne from cr and se, wh�ch suggests that geograph�c 
prox�m�ty matters �n th�s case. Th�s �s borne out by the negl�g�ble sp�llovers 
to the se, sW and NW reg�ons. in the longer term, the sp�llovers are very 
modest: the largest are to Yr �tself and to cr, but these are small compared 
w�th the long-term effects of sp�llovers from se. The comb�nat�on of pos�t�ve 
growth sp�llovers from se to Yr and cr, comb�ned w�th l�m�ted sp�llovers �n the 
oppos�te d�rect�on, suggests that upstream �ndustr�es �n the latter two reg�ons 
could benefit from growth of downstream �ndustr�es �n the former, wh�le the 
reverse does not seem to be true. 

The irFs show�ng the effects of a shock to the Ne reg�on show that the 
short-term effect of a shock to th�s reg�on �s dom�nated by the effect on the 
reg�on �tself, although there are small sp�llovers to the cr and Yr reg�ons. There 
are no short-term sp�llovers to the se, sW and NW reg�ons. in the longer term, 
the results of a Ne shock are small, the largest be�ng on cr, wh�le sp�llovers 
to the se, sW and NW reg�ons are negat�ve (but small absolutely). Thus, we 
can conclude that the l�nkages from the Ne reg�on to the rest of the country 
are weak �n the short and the long term, wh�ch suggests that �t �s relat�vely 
�solated econom�cally from the rest of the country—perhaps hand�capped by 
�ts �ncreas�ngly outmoded �ndustr�al base, as recogn�sed by the recent pol�cy 
to ‘rev�tal�se the northeast’ (Geng and We�ss 2005). 

A shock to the southwest reg�on has small pos�t�ve short-term sp�llovers to 
all other reg�ons except the se reg�on, suggest�ng aga�n that cont�gu�ty �s not 
suffic�ent for strong l�nkages. over t�me, many of these are reversed so that 
the cumulat�ve effects are negat�ve, although there �s a substant�al cont�nu�ng 
effect on Ne and a smaller one on NW. The latter can be expla�ned by �ts close 
prox�m�ty but th�s cannot expla�n the effect on the Ne reg�on, wh�ch �s at the 
oppos�te corner of the country.   

F�nally, the �n�t�al effects of a shock to the NW reg�on are s�m�lar to those for 
the sW reg�on except that now there �s effect�vely no sp�llover to the sW reg�on, 
whereas there was from sW to NW. over t�me, the largest sp�llover �s to sW 
(desp�te the absence of a short-term effect between these reg�ons), and there �s 
also a modest effect on Yr. long-term sp�llovers to other reg�ons are negl�g�ble 
or negat�ve. Th�s supports the not�on that the northwest’s dom�nance �n coal, 
natural gas and o�l product�on has resulted �n an energy-�ndustry enclave, wh�ch 
offers l�ttle �n terms of transm�tt�ng growth towards the rest of the country.

To sum up the �mpl�cat�on of the irFs, overall sp�llovers are relat�vely weak. 
Not unexpectedly �n l�ght of earl�er l�terature, the se reg�on has the largest 
susta�ned sp�llovers but these are l�m�ted to the cr and Yr reg�ons. The cr and 
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Yr reg�ons have modest sp�llover effects and these are l�m�ted to the cr, Yr and 
Ne reg�ons, w�th (surpr�s�ngly) l�ttle effect on se. The NW and sW reg�ons have 
weak l�nkages—they are l�ttle affected by shocks to other reg�ons and, �n turn, 
have l�ttle effect on the rest of the country. Thus, these core �ndustr�al reg�ons 
of ch�na (se, cr and Yr) appear to be relat�vely well �ntegrated (although th�s 
�s un�-d�rect�onal �n se’s case), the western reg�ons are connected only loosely 
and the Ne rece�ves small sp�llovers from most other reg�ons but has pos�t�ve 
effects only on the core cr and Yr reg�ons. 

Conclusions

reg�onal �ntegrat�on has been a major pol�cy challenge throughout 
ch�na’s h�story, and rema�ns so today. Broadly defined as the �ncreas�ng 
�nterdependence of reg�ons as reflected �n the flow of goods, serv�ces and/or 
factors of product�on, �ntegrat�on, so we have seen, can be promoted from 
‘below’, by the removal of �mped�ments to trade and factor mob�l�ty, and from 
‘above’, by the act�ve promot�on of econom�c cooperat�on through appropr�ate 
pol�c�es or �nst�tut�ons. The trans�t�on away from the former system of command 
plann�ng—�n wh�ch plann�ng was del�berately compartmental�sed along 
prov�nc�al l�nes and �n wh�ch the pol�cy of self-suffic�ency encouraged prov�nc�al 
�ndependence—should �n �tself have spurred �mprovements �n �nter-prov�nc�al 
relat�ons, w�th �ntegrat�on follow�ng as a natural consequence of development 
�n an �ncreas�ngly market-based economy. Yet the bulk of the ev�dence suggests 
that ch�na’s reg�ons do not appear to be as h�ghly �ntegrated as they should be. 
G�ven the w�de range of defin�t�ons and methodolog�es ava�lable for assess�ng 
the extent and dynam�c pattern of �ntegrat�on, �t �s unl�kely that any one p�ece 
of research w�ll prov�de a defin�t�ve assessment of ch�na’s �ntegrat�on �ssue. 
instead, th�s chapter has contr�buted a small p�ece to what �s qu�te clearly a 
large and complex puzzle. 

our own emp�r�cal results contr�bute to a develop�ng consensus �nd�cat�ng 
that �ntegrat�on among ch�na’s �ndustr�al core reg�ons has proceeded further 
than the�r �ntegrat�on w�th the rest of the country. in part�cular, the pos�t�ve 
transm�ss�on of growth from the southeast towards the Yellow r�ver and 
changj�ang r�ver reg�ons �mpl�es that when the first reg�on performs well, the 
last two reg�ons benefit, wh�le the rest of the country rece�ves l�ttle �mpetus 
to the�r own reg�onal rates of growth. W�th these three reg�ons conta�n�ng the 
country’s e�ght r�chest prov�nces and only two of the country’s e�ght poorest, a 
major cause of concern �s that ch�na �s becom�ng polar�sed �nto a set of relat�vely 
well-�ntegrated and developed reg�ons and a set of �solated and underdeveloped 
outs�ders—hardly an opt�mal scenar�o for nat�onal un�ty, econom�c and soc�al 



192

China—Linking Markets for Growth

stab�l�ty and, perhaps most cruc�ally, preserv�ng pol�t�cal power. Furthermore, 
the one-way street of sp�llovers from the southeast reg�on to the Yellow r�ver 
and changj�ang r�ver reg�ons, but not �n return, suggests that ch�na �s heav�ly 
rel�ant on the former reg�on—and on Guangdong �n part�cular—for susta�n�ng 
�ts rap�d rate of GdP growth. Although th�s ‘eng�ne of growth’ has served 
ch�na well to date, a slow-down �n the southeast reg�on w�ll �mpact negat�vely 
on the ma�n �ndustr�al centres, wh�le rece�v�ng l�ttle offset �n terms of pos�t�ve 
growth sp�llovers from elsewhere �n the country. A key challenge for the 
government, then, �s to �mprove the pos�t�ve transm�ss�ons of growth among 
ch�na’s reg�ons.

one of the major l�m�tat�ons of the VAr model �s that �t says noth�ng about 
the channels by wh�ch sp�llovers are transm�tted, so we can only conjecture as 
to why certa�n reg�ons appear to be more �ntegrated than others. st�ll, �t prov�des 
a useful take-off po�nt for further �nvest�gat�on of th�s �ssue. Why, for example, 
are the benefits of growth �n the southeast reg�on fa�l�ng to reach the cont�guous 
southwest, and what could be done to �mprove th�s s�tuat�on? how �mportant are 
transport l�nkages between these reg�ons, and what about the att�tudes of local 
governments towards promot�ng �nter-reg�onal trade? Are the southeast, Yellow 
r�ver and changj�ang r�ver reg�ons more h�ghly �ntegrated because of common 
�ndustr�al structures or because of complementary �ndustr�al structures (that 
�s, underp�nned by �ntra-�ndustry or �nter-�ndustry trade, respect�vely)? Are the 
northeast and northwest �solated because of fa�lures to promote �ntegrat�on 
from above or below? Answers to these quest�ons—and many more—w�ll 
help to �dent�fy the appropr�ate role of the central and local governments �n 
�mprov�ng �ntegrat�on �n the future.

one th�ng, however, �s clear: a comprehens�ve approach towards domest�c 
market �ntegrat�on �s essent�al, s�nce part�al reforms run the r�sk that the costs 
of �ntegrat�on w�ll outwe�gh the benefits. For example, the government needs to 
ensure not only that �mped�ments to �nter-reg�onal trade are m�n�mal, but that 
less-developed reg�ons have the capac�ty to benefit from technolog�cal transfers 
embod�ed �n that trade. Perfectly mob�le labour �n the absence of fully developed 
cap�tal markets could result �n excess�ve m�grat�on out of less-developed 
areas (w�th the consequent bra�n dra�n there and r�s�ng congest�on pressures 
�n �ndustr�al centres), w�thout �nvestments flow�ng �n or �nnovat�ons tr�ckl�ng 
down. if the recent find�ngs of the World Bank (2005) are accurate, much 
rema�ns to be done to reduce the m�sallocat�ons of cap�tal across reg�ons and 
to prevent further fragmentat�on of reg�onal cap�tal markets, thereby enabl�ng 
�nvestment funds to be channelled to those reg�ons most �n need. Nat�onally 
un�form regulat�ons and �nst�tut�ons des�gned to m�n�m�se �nter-reg�onal barr�ers 
to trade and transact�on costs also have an �mportant role to play. 
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A further l�m�tat�on �n the appl�cat�on of the VAr model to ch�na �s that data 
constra�nts make �t necessary to use the ent�re per�od from 1953 to 2003, wh�le 
�deally the command and reform per�ods would have been analysed separately. 
The analys�s �s unden�ably a l�ttle clouded by the fact that �ntegrat�on was 
del�berately d�scouraged �n the command era, and also by the fact that dur�ng 
th�s t�me the transm�ss�on of growth from one reg�on to another presumably 
had more to do w�th central government dec�s�ons than w�th the market-based 
transm�ss�ons of growth descr�bed above. To the extent that �ntegrat�on has 
�mproved over t�me, our results w�ll understate the strength of �nter-reg�onal 
l�nkages today. however understated they m�ght be, they do not �nd�cate the 
need for an alarm�st v�ew of potent�al �nternal d�s�ntegrat�on w�th�n ch�na, but 
rather that more research rema�ns to be done.

Notes

1 W�nters 2004 rev�ews the mechan�sms by wh�ch trade could �mpact on growth.
2 dowr�ck and Golley (2004) prov�de emp�r�cal ev�dence that, s�nce the 1980s, the benefits of 

trade have accrued ma�nly to r�cher countr�es, w�th l�ttle benefit for less-developed ones.
3 Th�s sect�on draws on Golley (2007).
4 Th�s find�ng confirms state med�a reports that ‘adm�n�strat�ve d�s�ntegrat�on’ has resulted �n 

redundant �ndustr�al construct�on w�th�n the Yangtze (changj�ang) r�ver delta, w�th 11 of the 15 
major c�t�es concentrat�ng on spare auto parts manufactur�ng, and 12 on telecommun�cat�ons. 
meanwh�le, v�c�ous compet�t�on �s hurt�ng the overall prosper�ty of the reg�on. calls are be�ng 
made to �mprove financ�al cooperat�on and to standard�se qual�ficat�ons, taxes and regulat�ons 
w�th�n the area. s�m�larly, the Pearl r�ver delta’s market access�on restr�ct�ons—‘the area’s 
most press�ng problem’—need to be el�m�nated (Beijing Review 2003:35).

5 For greater deta�l on the reasons for the defin�t�on of the reg�ons and a general descr�pt�on of 
the�r character�st�cs, see Groenewold et al. (forthcom�ng).

6 For a recent textbook treatment of th�s procedure, see enders (2004:chapter 5).
7 Wh�le �t �s common to compute irFs based on one-standard-dev�at�on shocks, we use un�t 

shocks. Th�s allows for eas�er compar�son of results across reg�ons and �mpl�es that the irFs 
have the d�mens�on of elast�c�t�es. For each s�mulat�on, we shock the reg�on �n quest�on as well 
as nat�onal output �n order to �ncorporate the constra�nt that, �n terms of levels, the reg�onal 
outputs add to nat�onal output so that �t �s not poss�ble to shock one reg�on’s output—hold�ng 
all other reg�onal outputs constant—w�thout allow�ng for the consequent contemporaneous 
effect on nat�onal output. in log terms, we shock the nat�onal log output by the same as 
the shock to reg�onal output mult�pl�ed by �ts share �n nat�onal output. The order of the 
var�ables/reg�ons underly�ng these irFs �s NAT, se, cr, Yr, Ne, sW and NW. exper�mentat�on 
w�th alternat�ve order�ng of the reg�onal outputs shows that our overall conclus�ons are not 
affected.
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