






log? = logA, + a,, + u,logK, + u,logN, + 0.5a,(l0gK,)~ + 
O.Sa,(logN,)' + u,logK,logN, 

Taking the lime difference (denoted by A) and assuming that AlogA, =Pi- E, ,  

we obtain the following regression equation: 

The assumption AlogA, = P + r, deco~nposes p roduc t i~  ity growth into a general 
trend and a firm-specific component. Applying this regression equation to the fill1 
sample, we obtain the resul~s displayed in regression (2.1) of  Table 9.2. 

Regression (2.1) indicates an estimated oi~tput  elas~icity o f  capital o f  0.45, 
and an estimated oi~tpilt elasticity of labor of  0.68. All squared tenns enter the 
regression with no statistical significance, suggesting thal the production fi~nclion 
takes the Cobb-Douglas form. In regression (2.2), we drop the squared terms and 
find that the estimated outpi~t  eIasticities become Inore statistically significant. 

Table 9.2 Regression results, ordinary least squares 

2.1 2.2 2.3 2.4 2. 5 2.6 

Sample Full Full Full f'rivatc Public Foreign 

Constant 7.67 7.58 9.19 10.50 2.86 14.39 
(2.51)*** (2.50)*** (2.64)*** (5.35)** (3.86) (5.97)** 

Alog K 0.45 0.35 0.37 0.3 1 0.38 0.37 
(0.24)* (0.06)*** (0.08)*** (0.1 I)*** (0. I I)*** (0.15)** 

Alog 0.68 0.8 1 
(0.38)* (O.lO)*** 

Alog L 

Alog H 

A(log K)? 0.0 I 
(0.02 

A(log N)' 0.02 
(0.04 

Alog K log 3' 0 . 0 2  
(0.05) 

R-squared 0.23 0.23 0.23 0.2 1 0.23 0.28 

Observations 1,26 1 1.26 1 1,103 29 1 467 345 

Notes 
K, physical capital; Y, total labor; L, u~~skillcd labor; H, skillcd labor. Tlic dcpc~idc~i t  varliiblc is Alog 
Y =  In Y(2000tIn Y(1998), wlicrc Y =  salcs. All valucs arc in 1998 priccs. 
Numbers in parcllthcscs arc lictcroskcd~sticity-adjusted star~dard crrors. 
Statistical significancc at thc *** 1 % )  Icvcl, ** 5';b Icvcl. and * 10% I c ~ ~ c l .  

I t  should be noted that the i~nplernentation of  the regressions assumes that the 
oldinary leas1 squares (OLS) assumptions hold, which may not be true. Never- 
theless, regression (2.2) provides the starting point of our investigation and is 
appealing for its simplicity. In regression (2.3), we introduce unskilled labor (L) 
and skilled labor (H) as two input variables instead of combining them as one 
inpiit variable. The r e s ~ ~ l t s  show an estimated o u t p ~ ~ t  elasticity of  0.37 for capital, 
0.33 for nnskilled labor, and 0.54 for skilled labor. One may interpret the results 
as suggesting increasing ret~lrns to scale, but we w o ~ ~ l d  adopt caution over such 
an interpretation because the sample contains very different firms, and the as- 
sumption of  an identical production function for the whole saniple is clearly an 
oversimplification, so the results here serve only as a reference. 

Recognizing [hat ownership slruct~11-e may result in firms using different pro- 
duction fi~nctions, we run regressions for the three ownership groups separately. 
Regression (2.4) reports the results from the sa~nple  of  private firms. Both capital 
and i~nskilled labor show statistically significant effects, but the change in skilled 
labor shows no statistically significa~lt effect on the change in output. Given that 
skilled labor increased by 14.4 percenl in the period (Table 9 .  I), one would expect 
to see its e f f e c ~  on o i ~ t p i ~ t .  One interpretation of this result is that human capital 
affects O L I I P L I ~  growth mainly through its effect on productivity rather than factor 
a c c u ~ ~ ~ u l a t i o n .  In a widely known stndy. Benhabib and Spiegel (1994) find from 
cross-co~lntry data that human capital does not affect output as an ordinary pro- 
duction factor such as physical capital or unskilled labor. Rather, it affects output 
by facilita~ing technology absorption. This view implies t h a ~  the production func- 
tion should be specified as Y = ,4(H)G(K. L) rather than Y = AF(K, L, H). While 
we find some support for this view in our data, we do not intend to push this view 
too far in our interpretation of regression (2.41, as it may well be a result o f  data 
noise or the assumptions failing to hold. 

Turning to the sample of  public firms, we find in regression (2.5) that varia- 
tions in capital and skilled labor help to explain the variation in output, but varia- 
tion in i~~lski l led labor does not. Our interpretation is that public firms in China 
are severely constrained in their decisions regarding the employment of  unskilled 
workers. TIILIS, one would 1101 be surprised to see lhat the variation in output is 
not correlated with the variation in unskilled labor employment. Again, this is a 
suggestive interpretation, and it may well be a result of data quality or  regression 
mis-specification. Finally, we have regression (2.6). which features the sample of  
foreign f i rn~s.  All three input variables are found to be statistically significant in 
this regression. 

I Sample characteristics 

Before exploring fi~rther with regression methods, it is ilsefi~l to take a look at the 
characteristics of  the firms in the sample. T ~ b l e  9.3 reports capital intensity, skill 
intensity, research and develop~nent (R&D) intensity, and export intensity in 1998 
and 2000 for the fill1 sample and the three ownership groups. During this period, 
capital intensity. uiieasured by the ratio of cap i~a l  to sales, declined in all three 



7iible 9.3 Sample characteristics 
Prrvc~tc Foveign 

k'irll strtllple ,frr.r~?.s Pirhlic,frt~nr.s , / i t . t t~ . r  

Capital intensity. 1998 3.81 1.08 3.15 7.01 

Capital intensity, 2000 2.85 1.04 3.1 1 4.0 1 

Skill intensity, 1998 0.97 1.12 0.9 1 0.92 

Skill intensity. 2000 1.02 1.18 0.90 1.04 

R&D intensity, 1998 0.07 0.04 0.06 0.13 

R&D intensity, 2000 0.07 0.05 0.04 0.15 

Export intensity, 1998 

Export intensity, 2000 0.18 0.12 0.08 0.37 

Y ole, 
Capital intensity = h.1): skill intcrlsity = HIL; K&L> intensity = R&D cspcrlditurc!total S ~ ~ C S :  csport 
~ntcnsity = cxport salcsltolal a;llcs. 

groups, with the largest decline in foreign firms. This suggests an increase in capi- 
tal efficiency. Skill intensity, measured by the ratio of skilled labor to unskilled 
labor, increased in private finns and foreign firms, but stayed about the same in 
p ~ ~ b l i c  firms. This may be reflecting the difficulty of  public firms in reducing the 
e ~ n p l o y ~ n e n t  of  ~lnskilled workers. R&D intensity, measured by the ratio o f  R&D 
expenditure to sales. increased in private firms and foreign firms, but decreased in 
public firms. Notice that private firms had the highest skill intensity, while foreign 
firms had significantly higher R&D intensity and capital intensity than private 
firms and p~lbl ic  firms. 

Table 9.3 shows that both private firms and pi~blic firms saw an increase in ex- 
port intensity, measured by the share of  export sales in total sales. Export intensity 
remained very high and stable at 37 percent for foreign firms in this period. 

R&D and exporting 

So far we have used only changes in factor inputs to account for changes in O L I ~ P L I ~ .  

Recall that the regression specification for Table 9.2 assulnes that AlogA, = P + E,. 

To identify the variables that explain productivity changes. we assume that 
AlogA, = /3,, + PAX, + E , ,  where ,'i, is a set of variables that explains productivity 
change. 

According to econornic theory, an important driving force of  productivity 
growth is technical progress. A firm can achieve technical progress fro111 innovat- 
ing new technology or imitating existing technology, with the extent of  technical 
progress depending largely on the finn's efforts in R&D. To capture this R&D 
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Table 9.4 Regression results. ordinary least squares 

4 I 4.2 4 3  4. 4 4.5 3.6 

Sarnple Pri~atc Public Foreign I'rilate Public Foreign 
Constant 9.50 2.85 14.81 5.50 1.08 10.64 

(5.38)* (3.92) (6.24)** (6.00) (4.29) (9.25) 

Alog K 0.30 0.36 0.33 0.30 0.37 0.33 
(0.1 I)*** (0. I I)*** (0.16)** (0.1 I)*** (0.1 I)*** (0.16)** 

Alog 1. 0.54 0.08 0.74 0.54 0.09 0.74 
(0.20)*** (0.1 1 ) (0.25)*** (0.20)*** (0.1 1 )  (0.25)*** 

Alog I1 0.08 0.60 0.53 0.09 0.60 0.53 
(0.17) (0.17)*** (0.2 I)** (0.17) (0.17)*** (0.2 I)*** 

R&D 43.92 2 . 2 7  18.7 1 41.56 2.06 18.64 
(20.66)** (0.93)** (0.38)*** (23.42)* (0.92)** (0.39)*** 

Exporting 18.19 19.45 6.68 
(10.26)* (8.49)** ( I  0.36) 

R-squared 0.22 0.15 0.39 0.22 0.16 0.39 

Observations 289 46 1 3 24 289 401 324 

Notes 
R&D, R&D intcns~ty in 1998. 
Exporting, a dummy variablc that cq~lals 1 ~f exporting in 1998 or 1999, and zcro othcnv~sc. 
Statistical significance at thc *** 1% Icvcl, ** 5% Icvcl, and * 10% Icvcl. 

effect, we  include an R&D variable in the regression and report the results in 
Table 9.4.' 

As Table 9.4 shows, the R&D variable is statist~cally significant in all three 
ownership groups. In the sample of private firms and foreign firms. R&D intensity 
is positively correlated with oil(put growth. The higher the R&D intensity, the faster 
is the output growth of  a private finn or a foreign finn, which can be interpreted as 
R&D promoting productivity growth and, hence, output growth. Paradoxically, in 
the sample of public firms (regression 4.2), R&D intensity is negufively correlated 
with output growth. The higher the R&D intensity, the slower is the output growth 
of  a public finn. What is the interpretation? We believe that this reflects the nature 
of public firms in China. State-owned firms in China have much better access to 
R&D f i~nds  than non-state-owned f i r ~ n s . ~  The finns with higher R&D intensity in 
our sample o f  public finns are mainly state-owned firms. The negative estimated 
coefficient on R&D suggests that those state-owned firms, while having a higher 
R&D-to-output ratio. are the ones with lower productivity growth. State owner- 
ship leads to both a higher R&D-to-output ratio and lower productivity growth; 
hence, the negative correlation between the two variables. 

Next, we examine the role of  export orientation. The economic literature is fill1 
of  evidence that international trade is an iinportalit channel for technology diffu- 
sion.' Through exposure to the world market, exporters are able to absorb foreign 
technology better than non-exporters. Moreover, exposure to the world market 
adds competition and pushes exporters to improve production efficiency. 
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To see the role of exporting, we introduce a dummy variable that eqnals 1 if 
a firm exported in 1998 or 1999, and 0 otherwise. Table 9.4 reports the results. 
Regression (4.4) estimated that the sales of  private exporting f i r~ns grew 18.7 
percentage points faster than those of  non-exporting firms. Recall that sales grew 
by 28.3 percent on average in the sample ofprivate firms (Table 9.1). so  this result 
is very significant. Export status is even Inore important for pi~blic firms. While 
sales grew negatively by 0.1 percent in the sample of public firms (Table 9.1 ), re- 
gression (4.5) estimated that sales of public exporting firms grew 19.5 percentage 
poinls faster than those of non-exporting firms. Regression (4.6) shows that export 
status does not matter for outpi~t growth of  toreign firms. This is not surprising as 
foreign finns are already highly exposed to international competition, and their 
productivity growth is expected to be less sensitive to export status. 

To gain more insight into the role of exporting, we display skill intensity and 
R&D intensity for exporting and non-exporting firms in Table 9.5. For all three 
ownership groups, exporting firms have lower skill intensity than non-exporting 
firms. This is consistent with the trade pattern of China in exporting i~nskilled la- 
bor-intensive goods. It is interesting to observe that R&D intensity is 0.20 for for- 
eign exporting firms but only 0.03 for foreign non-exporting firms. R&D intensity 
is slightly higher for private exporting firms at 0.05 than tbr private non-exporting 
firms at 0.04. For public firms, li&D intensity is higher for non-exporting firms at 
0.06 than for exporting finns at 0.02. 

It should be noted that our results so far do not identify the causality between 
productivity growth and export status. The positive estimated coefficient on 
exporting may show that exposure to export markets enhances the productivity 
growth of firms, but may alternately show that firms with higher productivity 
growth choose to enter the export business.' The causality qt~estion is hard to 
answer with our limited data, bill we will provide some evidence that exporting 
contributed to productivity growth in the following section. 

Table 9.5 Sample characteristics by export status 

Sanzple Exp01-1 srntlls (1hsen.otions k l l  I I  RR D irrte~aity 

Exporting 

Private Exporting 63 

Non-exporting 226 

Public Exporting 93 0.37 0.02 

Non-exporting 368 1.05 0.06 

Foreign Exporting 203 0.56 0.20 

Non-exporting 12 1 1.62 0.03 

I 7hble 9 6 Regressions results, industry-specific effects 

1 6. I 6.2 6.3 6.1 

I Sample Full I'ri~atc Public Foreign 

I Constant 0.65 -1.07 8.36 1 2 . 4 5  

I Alog K 0.35*** 0.29*** 0.39*** 0.33** 

Alog 1, 

Alog H 

R&D 

Exporting 

Apparel and leather Base Base Base Base 
Electronic coinponents 2.82 6.62 -2.30 13.83 
Electronic equipment 5 .10  12.47 5.39 2 . 3 5  

I Consu~ilcr products -2.07 11.34 - 14.86 1.69 
Vehicles and parts 8.94 11.36 -12.23 40.67** 
IT services 3.09 32.06* 15.29 -3.15 
Communication services - 33.07*** 46 .20*  -33.35** -13.62 
Financial ser~ices 9.42 6.15 -22.16 67.83 
Marketing services 5.40 33.55* 47.02* 27.09 
Logis!ics scrviccs 5.43 -21.21 3 . 3 7  43.44** 

/<-squared 0.28 0.26 0.18 0.4 1 

Observations 1,074 289 46 1 324 ' Note 
Standard crrors arc llor rcportcd lo savc spticc. 
Stalislical sig~lificatlcc at Ilic ***  In .$  Icvcl, ** 5'% Icvcl, and * 10% Icvcl. 

Besides R&D and exporting, there are other factors that impact on the pro- 
ductivity growth of  firms in China. I t  is not difficult to imagine that institi~tional 
fitclors must be playing an iniportant role.x Unforti~nately our data set does not 
contain information on institutional variables other than ownership. Still, we ]nay 
obtain some indirect evidence on this. In Table 9.6, we report the resi~lts from 
regressions that inclilde industry dummies. The survey provides a classification 
of ten industries. Using the apparel and leather industry as the base, we find that 
the majority of the industry du~nmies  are statistically in~ignif icant .~ Presuming 
h a t  the apparel and leather industry has a rather competitive market, we may 
detect from Table 9.6 some interesting evidence on institutional efyects. First, 
the communication services industry has lower productivity growth than the base 
i~idi~stry. This is an industry with significant government monopoly power, which 
may explain the lower productivity gl.owtI1 due to lack of  co~npetitioti. Second, 
the marketing services industry shows an interesting pattern. Private firms in this 



industry had higher productivity growth than the base industry, while public firlns 
in this industry had lower productivity growth. One possible explanation is that 
the state-owned finns in this industry remain highly regulated, which gives pri- 
vate finns an edge. Notice that private information technology (IT) firms had a 
higher productivity growth rate than the base industry, which is consistent with 
the observation of  spectacular growth of  IT finns in China during this period. 
Private finns in the IT services industry had the highest R&D intensity among 
all private firms, which may explain why the esti~nated coefficient on R&D turns 
from statistically significant in regression (4.4) without industry dummies to sta- 
tistically insignificant in regression (6.2) with industry dummies. In regression 
(6.4) of foreign firms, the industry of  vehicles and vehicle parts and the industry 
of  logistics services saw higher productivity growth than the base industry, prob- 
ably because of  their high technology levels not c a p t ~ ~ r e d  by the R&D intensity 
variable. 

Total factor productivity 

Our investigation has been based on an assumed production function of the form 
i; = AJX,)F(K,. L,. H,). We define .lJX,) = Y,IF(K; L,, H) as total factor productiv- 
ity (TFP). There are many issues regarding TFP construction. With the limited 
data w e  have, w e  can only cornpute TFP measures in a very rough way. Still, we 
hope that the rough estimates can shed some light on the productivity growth of 
Chinese finns."' 

Specifically, we use estimated output elasticities of  factor inputs from regres- 
sions (4.4), (4.5), and (4.6) to colnpllte the TFP growth rate as the difference 
between o ~ l t p i ~ t  growth and the estimated contribution of  input growth to output 
growth." In so doing, we allow the three ownership groups to have different pro- 
duction fi~nctions, but assume that firms in each group share the same production 
fi~nction. 

Table 9.7 displays the results from this computation. Notice first that TFP 
growth was 11.26 percent and contributed 41 percent to output growth in the 
sample of private firms; it was 17.26 percent and contributed 38 percent in the 
sample of foreign firlns. In contrast, TFP growth was low at 2.72 percent in the 
sample of  public firms, which saw a negative sales growth rate of  -1.49 percent. 
The finding of strong TFP growth for China's private finns is encouraging.'? 

Exporting is very significant to TFP growth. Table 9.7 shows that TFP growth 
rates are 26.07 percent, 18.29 percent, and 20.91 percent for private firms, public 
firms, and foreign firms that exported. The fact that public exporting firms also en- 
joyed high TFP growth rates is worth noticing. The contribution of TFP growth to 
output growth is a high 67 percent for private exporting finns and 41 percent for 
foreign firms. Interestingly, while TFP growth is estimated to be 18.29 percent for 
public finrls, the growth rate of sales from these firlns is only 9.76 percent. One  
possible explanation is that the estimated output elasticities are based on the entire 
sample of  public firms, which may be underestimates for the sample of public 
exporting firms and, hence, result in an overestilnation of TFP contribution. 
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1 iiible P 7 Results on total bctor productivity (TFP) 

I TFP 7'FP 7F'l' Sn1r.r TI..P 

I Publrc 0.53 0.53 2.72 -1 49 N i  A 46 1 
Forcign 0. I 0.21 17.26 45.13 38%) 

324 
I 

1.-~/1~)~)~111lg- 

I'rivatc 
I 

0.79 1.30 20.07 39.06 67?0 63 
P~~bl ic  0.43 0.49 18.29 9.76 NIA 93 
Foreign 0.09 0. I 1  20.91 50.98 41rJ,{, 203 

.\ 'o~~-e.rporl~~~<q 

I'rivatc 1.3 1 1.35 7.13 24.46 29% 
226 

Public 0.55 0.54 - 1.22 4 .33  N i A  368 
Foreign 0.28 0.37 11.14 35.32 32% 121 

.l'ew e.vporlir~g 

Private 2.02 2.98 46.32 84.49 55% 
17 

Public 0.3 I 0.41 37.24 42. l l 88% 
1.1 . . 

Foreign 0.09 0.09 17.29 45.23 38% 
16 

Notes 
TFP co~nputcd bascd 011 rcgrcssions (4.4). (4.5), and (4.6). 
TFP contrib~~tion is tlic ratio of T1:P growth to salcs growth; ~iot  applicable (NIA) ifsalcs growth is  
~icgarivc. 
Ycw cxporti~ig firnis arc tliosc that  did no1 cxport in  1908. but cxportcd il l  1090 or 2000 

In sharp contrast. TFP growth rates are significantly lower for the sample of 
non-exporting firms compared with their exporting counterparts. TFP growth 
rates are negative for non-exporting public firms. Largely because of  the inefficient 
state-owned firms in the sample. This result is consistent with earlier studies that 
found the TFP growth of China's state-owned sector to be low. Notice that non- 
exporting firms had significantly higher TFP levels in 1998 than exporting firms 
111 all three ownership groups, and the gap narrowed from 1998 to 2000. This 
supports the view that finns with higher TFP levels did not choose to be exporters; 
i t  is exporting that enhanced their TFP. 

Finally, we examine a slnall sample o f  films that were not exporting in 1998 
but started to export in 1999 or  2000. This examination is intended to provide 
fi~rther evidence that exporting elrhances productivity. Table 9.7 shows that the 17 
private firms that did not export in 1998 had an average TFP level of  2.02, ~ n u c h  
higher than the average for all private firms ( I .  19). By becoming exporters, these 
firms experienced a T F P  growth rate of  46.32 percent from 1998 to 2000, milch 
higher than the average for all private firms (11.26 percent). Newly exporting 
public firn~s also had significantly higher TFP growth rate (37.24 percent) than the 



sample average (2.72 percent). We view this as evidence that exporting enhances 
productivity growth. 

Conclusion 

i n  this chapter, we investigate the productivity growth of private firms in China. 
Based on a World Bank survey of  1,500 firms. we construct a sample of 450 
private firms as well as a sample o f 4 8 8  foreign firms and 562 public firms for 
comparison. The sample period is from 1998 to 2000. On average, private firms 
are less capital intensive, less R&D intensive, but slightly more skill intensive 
than other firms. While far less export intensive than foreign firms, private firms 
are more export intensive than public firms, and their export intensity increased 
over the sample period. 

We estimate production fi~nctions for the three owne~.sliip groups separately. 
Using production function regressions, we identify R&D intensity and export 
status as two variables correlated with productivity growth. For private firms and 
foreign firms, higher R&D intensity is associated with higher productivity growth. 
We interpret this as reflecting the positive effect of R&D on technology absorp- 
tion. For public firms, however. higher R & D  intensity is associated with lower 
productivity growth. We interpret this as reflecting the inefficiency of state-owned 
f i r~ns,  which implies higher R&D spending coexisting with lower productivity 
growth. Based on regressions with indust~y dummies, we obtain some indirect 
evidence on the impact of institi~tional constraints on market competition and 
productivity growth. 

The main finding of the chapter is that exporting constiti~tes an importiint driver 
of productivity growth in both private firms and public firnls in China. Exporti~lg 
plays a much lesser role in the productivity growth of foreign firms in China. We 
estimate that exporting woi~ ld  raise a private firm's productivity growth rate by 
18.19 percentage points over the sample period 1998-2000, and a public firm's 
productivity growth rate by 19.45 percentage points. While the regressions do not 
indicate the causality between exporting and productivity growth, we examine 
TFP estimates and find evidence that i t  is exporting that enhances productivity, 
rather than firms with higher productivity self-selecting to be exporters. Produc- 
tivity levels of both private and public exporting firms were significantly lower 
than those of non-exporting finns in 1998, but the gap narrowed from 1998 to 
2000. Firms that did not export in 1998 but became exporters in 1999 and 2000 
had significantly higher TFP levels in 1998 than other firms; entering the export 
market makes them experience the highest productivity growth among all the 
firms in the sample. 

Our results show optirnisrn about China's economic growth in the c o ~ n i ~ l g  
years. As China's private sector continues to expand and become more involved 
in international trade, its productivity growth will become an important engine 
for the growth of  the Chinese economy. While we d o  not have data to exanline 
the link between the productivity growth of private firms and R&D spillovers 
from foreign firms, we suspect that the link exists and is strong. Despite low R&D 

Trude ,  , fo re ign d i r e c i  investment,  u n d  p r o d z i c ~ i l ~ i r ~ ~  1 7 1 
intensity at about 0.05, as shown in Table 9.3, the productivity growth of private 
firms benefited greatly 60111 R&D investment (regression 4 . 4 )  Private firrns may 
be effectively absorbing R & D  spillovers from foreign firms, whose R&D inten- 
sity, as shown in Table 9.3, is three times higher than that of  private firms. 

Notes 

I We thank the World Bank and the Davidson Data Center and Network (DDCN) for 
making the data available. 

2 As pointed out in Asian Devclopnlcnt Bank (2003: 1). "Exactly what comprises tlie 
'privatc sector' in the PRC is murky, and a lack of clarity is evident in the data on 
economic performance provided by the State Statistical Office." 

3 The GDP deflator is 0.978 for 1999 and 0.986 for 2000, with 1998 as the basc year. 
4 To avoid cndogeneity, the R&D variable is R&D intensity in 1998. 
5 See Brandt and Zhu (2004) for a sh~dy ofthe impact of financial constraint on teclinol- 

ogy absorption in a sa~nple of Shanghai firms. 
6 See the literahlre cited by Xu and Wang (2000). 
7 Bernard and Jensen (1999) provide a discussion of the causality between exporting 

and productivity. 
8 See Sachs and Woo (2000) for an excellent discussion of institi~tional factors in ex- 

plaining China's economic performance. 
9 We chose tlie apparel and leather industry as the basc industry in the regression bc- 

cause i t  is argl~ably the industry with the most cornpctitive market. 
I0 There is a large literat~~re on measuring China's TFP. See Chow (1985, 19931, Chow 

and Li (2002). Gordon and Li (1 995), and Li (1997), among many others. 
I I Based on regressions (4.4) and (4.5). we use 0.09 as tlie estimated outpi~t elasticity of 

skilled labor for the sa~nple ofprivate firms and 0.09 as the estimated output elasticity 
of unskilled labor for the sample of pi~blic firms, despite their statistical insignificance. 
This practice has little impact on the results because the value of 0.09 is small. 

12 These results regarding ownership impact on productivity are consistent with the find- 
ings of Zliang er al. (2001) who use a different data set. 
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