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ABSTRACT

This paper assesses the progress of China’s fmmsitvard a market
economy by examining the structure of ownershipdpctivity, and profitability,
as well as the concentration of production acrimessf industries and regions. It
does this by analyzing a database of firm microdathe quarter of a million
industrial companies in operation during the 198®32period. Results show
that the private sector now accounts for more trahof industrial output,
compared with barely more than a quarter in 1988,a@perates much more
efficiently than the public sector. Higher produitti has fed through to
profitability, motivating greater regional speckatiion of production. These
changes are consistent with what would be expeaatadnarket-based economy,

and suggests that reforms are making rapid progress
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“l watched a snail crawl along the edge of a stitdigazor...crawling and surviving”
— Francis Ford Coppola

1. Introduction

China’s transition from a planned towards a madagnomy over the past 25 years is in many ways
remarkable. Highly unorthodox economic reforms waiesued in a decentralized manner, in keeping with
political concerns, but often at the risk of cregtinew self-propagating distortions. Moreover, many
reforms were piecemeal and tentative at first anlg accelerated gradually. The uneven path of these
reforms led to well-founded concerns that the pessjion to a market economy could be derdiled.

This paper analyzes a new set of data that cokermbst recent five years of reforms through 2003.
The dataset covers just over a quarter of a millinique firms that report their principal financiahd
economic results to the government on an annuas.bas a result of firm exit and entry, the numioér
operating firms in any given year is consideralelysl amounting to between 160,000 and 200,000.firms
The information covers all industrial companieshwénnual sales of over five million yuan, and so

represents a detailed insight into the developroktite Chinese economy.

Private ownership was not an early feature of #ferm process. Instead, local government owned
enterprises were the early driver of reforms in itidustrial sector through the 1980s and early $990
These enterprises were marked by their ambiguaysepty rights which made up for a weak regulatory
environment and offered investors some protectromfexpropriatiori. Overt private ownership on a

significant scale has only emerged in the pastak(@ECD, 2005).

In the absence of private ownership, downstreameprivere liberalized (Table 1), under a dual-track
system which allowed production over a set quotabdosold at market prices. While strengthening
incentives, this partial deregulation of downstrganmees with upstream prices set at relatively levels
left open large rents. While this approach buiftrt for reform, its partial nature propagatedatisons,

in an incomplete regulatory environment with felesugoverning competition behavior.

2. Murphy, Shleifer, and Vishny (1992) illustrake risks of getting the reform sequencing wronghsas by
introducing privatization before adequately libezialg prices, while Lau, Qian, and Roland (20019wh
that the Chinese reforms followed an apparentlyentive-compatible path that sustained reform
momentum even while creating (and then destroyieg}-seeking opportunities along the way. And see
Maddison (1998) for a long view.

3. The mechanics of these unorthodox reformsaidedut by Li (1996) and Che and Qian (1998). Eoalr
support can be found in Dougherty and McGuckin 200
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[Table 1: Share of transactions conducted at matkests]

Concern about these and related distortions gathgiteh as appraisals of the reforms of the late
1980s and early 1990s revealed disturbing trendkarstructure of production, prices, productiviand
trade. In a highly influential study, Alwyn Young@d00) found that the shares of different industaie®ss
provinces were converging rather than divergingofigh 1997), as would be expected if comparative
advantage were playing a strong role in determirirgg structure of production. He also observed that
prices for industrial and retail goods were diveggrather than converging and marginal productivigs
not converging across sectors, as would be expéctedrket forces were at work. With respect talea
Sandra Poncet (2003, 2005) found that inter-pré&inbarriers were having a marginally increasing
negative impact on regional trade flows in the 1892997 period, whether looked at in aggregatator

the industry levet.

Even if one accepts the implications of Young awmtdet's studies for the period to 1997, further
analysis using a variety of methods suggest thet thay have reversed as time has passed. In tdrms o
output shares of detailed industries, Biaal. (2004) find that measures of regional specialimatippear to
have bottomed-out in the early 1990s and improwethé period to 1998. In terms of prices, Fan ared W
(2003) and Xu and Voon (2003) examine the statignand co-movement of up- and downstream prices
and find relatively strong evidence of convergefaredomestic integration) through 200@nd in terms
of marginal productivities, Zhang and Tan (2004)aob evidence that these may have converged in the
period through 2001. While a new input-output tablaot available yet to update Poncet’s analyBiect
survey evidence by the Development Research Céritet al, 2003) suggest that inter-provincial barriers

have dropped dramatically in recent years.

We proceed first by assessing the rise of the fisactor, second by examining its productivity
relative to the publicly-controlled sector, third/ mlecomposing the turnaround in profitability into
subcomponents, and finally by measuring the extdnteallocation of production and consequential
increase in specialization that the ownership faansation has stimulated. This empirical analysis
suggests that the rise of private business has gdoeg way toward turning China (starting with her

industrial sector) into a market economy. In shémt reversal of the formerly distortion-laden path

4, Carsten Holz (2006) has recently directly csi@@ Young's main findings and their interpretatien
particularly the extent to which they imply risitigade barriers in the mid-1990s. Naughton (2008d al
found less evidence of barriers between Chinesérmres than Poncet in the pre-1992 period.

5. Bystromet al. (2005) also find that interregional integration hasreased significantly, judged by co-
movement of output shares in the decade to 200we&f in a similar light, Zax and Yin (2005) findath
industrial factor prices had essentially reachethteau in terms of convergence by the 1999-20€2¢e
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appears to be decisive and is being led by widespreand healthy (i.e. in terms of profits) — ptization
of the economy, which is in turn leading to imprdalocation of production and employment.

2. Data and measurement
Uniquely comprehensive microdata

The empirical work carried out in this paper ugbzthe industrial firm database of the Chinese
National Bureau of Statistics (NBS). These dataecdkie 1998 to 2003 period and include all indaktri
enterprises with annual sales in current yuanwf fillion or highef. Ten percent of firms are excluded
in each year from the analysis since they haveduogible or zero values for gross output, intermedia
inputs, employment or fixed assets, based on @idapted from Geng (2004). In 1998, this leaves
140,000 firms with valid data, with the numberngsito 180,000 by 2003. As a result of exit andyetdr
the database, about 80% of the firms in a givem lyage a valid observation in the previous yeaworbter
to utilize the maximum number of firm observatiotise (unbalanced) panel consisting of all firmshwit

valid data is used in the analysis that follows.
Financial variables adjusted to be comparable asgiale

For each firm, detailed balance sheet data ardadl@i(summary shown in Table 2), in addition to
basic information on its ownership structure, indydocation, and employment. This high level etall
allows for several types of adjustments to be ntadealue added, intermediate inputs, profit, angitei
concepts to correspond more closely with intermatigoractice. For instance, Chinese statisticattfra
includes VAT in value added and interest in intediate inputs; we exclude them. In computing rates o
returns on assets, the preferred profit conceptnstional accounts one where bank debt and eqidty
treated neutrally. Thus, we add interest paid tditsr prior to tax and investment income (esselytiaét
surplus). And in measuring capital, we take thekbwalue of net fixed assets plus inventories as an
estimate. One drawback to the database is thatsasse valued at historic cost and are not revalued
However, over the period 1998 to 2003, the incréaghe price index of fixed asset investment wess|

than 1% per year, limiting the potential bias frthis source.

[Table 2: Profile of industrial microdata]

6. In principle these data also cover state-owngdrprises even if they do not meet the threshuldl this
small number of firms were excluded from the analy&mong all industrial firms below the threshokdg
estimate that the share of output by the privatéos@xceeds 90% (OECD, 2005).
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Since the data are firm observations, we are abledlassify firms and their data items based on
firm-level ownership structure. This allows us tappraise previous estimates of the extent ofateiv
ownership in China. Moreover, in the final sectiwwhere we compute concentration indices, firm-level
heterogeneity is taken into account in the compurtabf the Hoover-Glaeser specialization index and
Herfindahl-Hirschman (HHI) concentration ratios dam computed, including on the same basis as the

U.S. Census Bureau.
3. Ownership
Definition of private control

According to contemporary theories of the firm, @nship should be defined in terms of what
shareholder controls the “residual rights” of thenf in the sense of who dictates unforeseen cgatinies
(Hart, 1995). This is the definition that we seelapply. Since detailed data on the shareholdingtsire
of each firm is available, the type of controllisigareholder can be identified. This approach cetgnaith

the official firm registration categories that ammmonly used in analysis of China’s business secto

Rather than using the official firm registratioratsis that is commonly shown in Chinese statistical
publications to look at ownership, we separate difoy type of controlling shareholder. By examining
shareholding structure, firms can be separatedHmsthver it is the state (directly or indirectly)¢@allective
(local government), or a private entity (individsiablomestic legal persons, or foreign companies) th
controls the firm. This classification allows us Itk at the type of actual owner, since the odfici
registered enterprise structure often does noeaefthe type of owner that controls the firm beeaus
companies rarely change their registration st&twsn when their controlling shareholder changes. Uige
of shareholder information is especially importdat limited liability and shareholding companies
(dominated by legal person shareholders), whosesship is heavily mixed between state and private

control.

In the NBS microdata, firms directly report whethibey are state held: that is, they are controlled
directly or indirectly by the state. In order testitiguish between direct and indirect control, rmhere
the state owns more than 50% of the share capitak classified as directly state controlled, vitie
remainder of state held firms treated as indirectlgtrolled. Amongst the non-state held firms, edive

controlled firms are identified if they repambllectivecapital share greater than 50%. The remaindereof th

7. There are drawbacks to such a classificatibaré&sownership is only one of the criteria that pheposed
revision of the System of National Accounts (SNAgests as relevant. In particular, the SNA suggest
looking at groups that control the board of direstdt may be possible to exert control through tbard
with less than 50% of the share capital.
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non-state firms are subdivided among various tydgsrivate ownership depending on whether they are
controlled (share capital greater than 50%) by mpany (a legal person), individuals, non-mainland
agents, or other shareholders. This classificadtionontrolling shareholder — which is exhaustivalews

us to look at theéypeof actual owner, since the official registratioatas often does not reflect tte facto
owner. The use of controlling shareholder also cxeres the difficulties in interpreting the bewilishey
array of different ownership registration categsrienany of which are not meaningfully distinct. See
OECD (2000) and ADB (2003) for a detailed list lo¢ tegal basis for each enterprise type.

Results

The result of this exercise is to show a rapidtshivard private ownership in China amongst firms
with more than five million yuan in annual salesifle 3). Classification by controlling shareholdbows
that the private sector has grown from 27.9% ofustdal value added in 1998 to 52.3% in 2003.
Individually-controlled firms’ share has grown moapidly, representing almost half of this increasith
the remainder of the gain split equally between gamnes (controlled by legal persons) and non-machla
shareholders. Part of this increase may be atéibtd the progressively larger share of all firimat thave
had to report to statistical authorities over tleang, since most of the firms that have crossed iwee

reporting firm size threshold appear to be priVate.

At the same time as the private sector has grola,state and collective controlled sectors have
fallen. The share of value added directly contoblyy the state fell from 38.9% to 22.9% over thefi
years 1998-2003. While several percentage pointsi®idrop may represent a shift towandirect state
control, the remainder occurred through the clgstestructuring, and privatization of enterpris€he
collective controlled share has also fallen rapidly many of these firms have also exited or chéinge

ownership.
[Table 3: Mapping of registration status to coningl shareholder]

Defining ownership based on control can differ gigantly from the registered ownership categories
that are usually relied upon. For instance, moaa thalf of limited liability companies’ value addeas
controlled by private shareholders in 2003, as waquarter of shareholding companies and joint

ownership enterprises’ value added. Many such catjpms were formerly state controlled and sincesha

8. Nevertheless, a generalization of these resunltee whole commercial business sector and toeagge
GDP confirms a rapid shift toward private ownershigth it overtaking public ownership during thespa
five years (OECD, 2005).
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been privatized. In many studies, such companiesssumed to either lie completely in the publither
private sectors (see IFC, 2000; ADB, 2003; Sengl, 2005).

Even within registered ownership categories thaukhbe more homogenous, there is a range of
controlling interests. For example, although allistures classified as state-owned enterprisessaladly
state-funded corporations are controlled by thie stasome way, over 20% weiralirectly controlled by
other state-controlled companies. And while firrffeci@lly registered as private and solely-foreilgmded
were overwhelming controlled by private sharehdd@ver 97%), almost a third of firms registered as

non-mainland joint ventures, on the basis of valdéed, are actually controlled by the state.

The structure of the private sector has becomesasingly diversified across industries as Wéf.
the industrial sector, the state remains dominaht m mining and utilities. In 1998, the privatector
produced the larger share of value added in onbytSof 23 “non-core” manufacturing industri@sBy
2003, this was true for all 23 of these industridsreover, in half of them, private firms producedre
than three-quarters of output. Overall in thesaristries, the private sector employs two-thirfishe
labour-force, produces two-thirds of these indestrivalue added and accounts for over 90% of egport
Over a quarter of all industrial output is now prodd by private foreign-owned companies, notablghén

telecom equipment industry. Domestic private fitmage expanded the most in textiles and steel.

The growth of the private sector has not been esenss the country. An overwhelming share of
private industrial output is produced in the easteoastal region (Zhejiang, Guangdong, and Jiangsu
provinces), that has been at the forefront ofygles of reforms. In this region the share of indakvalue
added from the private sector is 63% against o8 & other regions. These other regions are afpaut
years behind in the development of the privatecse¢iowever, the central, western, and north-easter
regions’ private sectors have been growing fadtan tthe coastal areas’ over the five years to 2003,

suggesting that catch-up is underway.

To date, the emergence of the private sector haa bencentrated amongst small and medium
enterprises, with private entities controlling 8b¥the firms in the dataset with under 1 000 eme&sy
compared with only 36% of firms with over 1 000 dayees. There is evidence that an increase in the
average size of a private sector company could rexghproductivity, but private firms face obstades

increase scale. This situation is symptomatic ef dkerall insufficient level of concentration ofnse

industries.
9. Refer to Annex Tables 2.A2.3 and 2.A2.4 in OERDO5).
10. The excluded manufacturing industries are pmirn, smelting, tobacco, and transport equipmehéesé

industries are a subset of the “core” sectors wiierestate continues to dominaiteid).
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4. Productivity
Production function estimates

In order to determine the extent to which the owhigr transformation has resulted in improvements
in productivity, production functions are estimatat the firm level using the microdata. Several
specifications are used to ensure that the resulisrobust. Cobb-Douglas production functions are
specified in both value added and gross output $oim ensure robustness, since each form can yield
different results (Bartelsman and Doms, 2000). \Waggmented variants are used in the preferred
specification due to concerns about the qualityhef measure of employment (total headcount), aad th
presence of large wage gaps across different tghéisms. These gaps suggest that private firmiseeit
hire much more qualified workers or they utilizglér wages to deter shirking and improve incentives

using efficiency wages (see Akerlof and Yellen, @898 he value added form is thus specified as:
VA= ALL® [K % (W7 [@°% [@°7: [&° 1)

WhereVA is value added (pre-tax, deflated using the initpdjicoss output deflator), is labor input
(in full time equivalents)K is capital stock (based on book value of net fizaedets)W is relative wage
(mean-differenced), and matrixis a set of control dummies for scale, time, regammd industryg is the
(exponential) error term. The matr® of dummy variables represents the various formswafiership
described in the previous section, and correspdirdstly to the types of controlling shareholdeowh
across the columns of Table 3. No dummy has betoduced for the group of enterprises directly
controlled by the state. The equation is transfarimto log-linear form:

In(VA) =a+a,In(L) +a,In(K) + BInW)+ D[y, +Oly, +& 2)

This equation is then estimated for the entiresitavith controls for two-digit industries and reqs,
using ordinary least squares (OLS), with White retkedasticity-consistent standard errors. It was a
estimated in log differences (growth rates) andgisa two-stage least squares (2SLS) estimator with
lagged values of the independent variables asumsints. Coefficients 0@ can be directly interpreted as
differences in productivity for each ownership typadative to directly state controlled firms, thiaterests

us. The gross output form is estimated analogously:

GO = AL [K% [M % [W¥ [@°% [&°% [&° 3)
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The gross output equation is then transformed iotplinear form, with the terms analogous to
equation (2) above. The additional inpMt is intermediate inputs (deflated using the maleriaf

production deflator).

In order to ensure the robustness of the restiésgtoss output equation was estimated in botldeve
and growth rates separately within each two-digituistry using four-digit industry controls, usingtip
OLS and random-effects panel estimators (which wetaised on the overall dataset due to computtion
limitations)™* The results, which allowed the production functimefficients to vary by sector, yielded
differences in the ownership categories that wéghali consistent with those shown in the overallSOL
results, and indeed, even the capital coefficiergee significant throughout, suggesting the resultse

unlikely to be affected by potential simultaneitpblems (see Griliches and Mariesse, 1995).

In the estimations that follow, the exponentialtbé coefficients on the dummy variables can be
directly interpreted as percent differences indbestant term, total factor productivity. Thus feliénces
in productivity (in levels or growth rates) betwedirectly state controlled companies and variousfoof

non-state control are simply the exponential ofasigmated coefficients.

The literature on firm ownership argues that firomhtrolled by private shareholders should have
stronger profit incentives and higher productivihan those owned by government. Firms owned by
governments typically suffer from weak or distoriedentives, best illustrated by the existenceddt-s
budget constraints, where expectations of bailbutthe state creates moral hazard problems, tlagling
to chronic underperformance. Studies of the Chiresenomy have found that collectives often out-
perform state-owned enterprises as a result ofehaoddget constraints, but fewer studies have been
carried out for the private sector (e.g., Jefferand Su, 2005). Partial privatization, with theestataining
a controlling interest, has been shown to have guooséive benefits, but the evidence here is mared
(OECD, 2005). Further complications in assessiegtie of private ownership arise as a result asjime
selection biases in the privatization process, wisin affect observed performance differences. hewye
meta-studies have shown that once these biasexcerteolled for, private owners systematically
outperform state owners (Megginson and Netter, P08though significant lags can sometimes be
observed (Browrt al,, 2006).

11. A fixed effects panel estimator could not bedudue to the inability to adequately match firnsextvations
across the entire 1998 to 2003 period. The NBS dot¢sassign permanent firm identifiers, and even a
change of name or basic ownership structure wogpitally cause the firm identifier to change. As a
result, a balanced panel would contain only 15%hef307,117 firm observations with unique identgie
However, in adjacent years, about 80% of firms ddueé matched. Therefore, we chose to focus on the
difference, or growth rate, equation as a meansoaosidering firm-level effects, since fewer nameal an
structure changes occur in any pair of adjacentsyeampared with the whole sample period.
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Selection biases could be a problem in the casa @hterprise that started under one form of contro
and later shifted to another, selectively. Eacbwfenterprise-year observations has controllingership
detail, but we cannot accurately match firms befamd after conversion. Nevertheless, we would only
expect selection biases to be an issue for firmstwhnderwent some type of conversion — principally
from direct state to indirect state or private lggarson controlled firms. It is possible that thest, or
worst, performing firms were privatized first. Hoveg, since we find below that the estimated cokffits
for various types of private firms are all very gan and robust to the various specificationsesibn bias
does not appear to be a serious problem. In phaticthe results of the 2SLS level and OLS diffeeen
equation estimates show strong differences betywegate and state ownership, suggesting that sefect

biases are not affecting the results.
Results

The overall means of the data suggest that the ment of resources to the private sector has
improved economic performance, as the sector issnafficient than the state-controlled sector. While
labour productivity in the private sector, outsitie resource-based sector, is nearly the sametlas state
sector, which uses almost twice as much capitalwmker. Put another way, capital intensity in the
private sector is one-third that of the public se@s a whole but labour productivity is just 15864,
Efficiency may not be the sole factor influencingquctivity; other factors than capital intensitych as
the choice of location or industry, types of inpatgproduction processes, scale of productionyendhe
age of a firm might influence overall productivitgsnd a full analysis needs to take their impaab int

consideration.
Private firms are more productive

Regression estimates with controls for these faotonfirm the superior performance of the private
sector. Equation 2 is estimated using OLS, yieldistimates of total factor productivity (TFP) famis
controlled by different types of shareholders. Tasult confirms that overall productivity is marked
higher in private sector companies, whether theycavned by non-mainland shareholders, other private
sector companies or individuals. As shown in Figuren the basis of a value-added measure of qutput
TFP in private sector companies, after taking atoount the impact of firm size, location, and stdy, is
double that in directly state-controlled firms (9@&0123% higher). Reforms that have changed ther@at
of state control over enterprises, by allowing coirtio be exercised indirectly — through other camips —
have boosted productivity. These indirectly statetmlled firms are about 50% more productive. Wl
is possible that selection biases may affect estisntor firms that have converted from state twaig

10
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ownership forms, the uniformly large differencesparformance for all types of private enterprises,

including those that have not converted from ofbems suggests that this is not a probf8m.
[Figure 1: Productivity differences]

The estimated equation appears to be quite rolwitt, a 56% adjusted R-squared, and highly
significant coefficients on all terms, includingpiial (Table 4). In order to ensure that the estii®are not
biased by problems of simultaneity, a two-stagstlsguares (2SLS) estimator was also used, wih fir
lags used as the instruments. The result is sglikisimilar to the OLS result, with the coefficisrin the
various forms of ownership nearly the same exdegit the effect of scale appears to be more sigmific
the total factor productivity of firms with over@0 employees is notably higher than that of smalle

firms.
[Table 4: Firm-based value added production fumgicegression estimates]

The same equation estimated in growth rates (lfigrdnces) shows that productivity is not only
higher in private controlled firms, but it is inagng at about 5% per year more rapidly, whetheifitm
is controlled by non-state companies (legal pepsamsn-mainland owners, or individuals. Such rapid
growth of productivity implies that the productivigap increased during the estimation period. These
results strongly support the idea that the prodgiigtadvantages of private ownership are not dug@ie-
time) selection biases since there is substantigbimg growth of productivity in the three principigpes
of private controlled firms$® However, the results for indirectly state contdllfirms suggest some
caution, despite the apparent productivity levelaaages, given the large standard error on prodlyct
growth for legal person controlled state firmshe difference equation. Similarly, productivity gt for
collective controlled firms also appears to be eatimeagre, despite their high productivity levels

compared to private firms.
Alternative production function

The gross output form of the production functioraiso estimated using OLS and 2SLS, yielding

results that generally support those found using tYhlue added specification (Table 5). Privately

12. This result is consistent with those of Jeffarand Song (2005) and Soegal. (2005), who find that
privatization yields considerable productivity bétge for shareholding firms in China, even when
compared with a control group of firms that did natlergo conversion.

13. The weak productivity growth estimate for theal number of private firms with other “other” doalling
owners is harder to interpret, since we do not tdetailed information on their controlling sharede.
The result likely reflects the weaknesses in peviaims with overly diversified ownership, suchwaken
there is no single controlling shareholder.

11
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controlled firms have significantly higher prodwity than those controlled directly by the stated séheir
rate of productivity growth is higher.

Results using the gross output specification atedirectly comparable with those using the value
added specification due to the intermediate contmd its close association with gross output.
Consequently each of these equations has a mublerhigljusted R-squared. Despite the difference in
output concepts, the gross output coefficientsratghly comparable with those for value added when
divided by one minus the coefficient on intermeglimputs. The result suggests that perhaps as amich
20% of the productivity differential observed usthg value added specification may be due to diffees
in the utilization of intermediate inputs. Neveltdss, this still leave more than 80% of the prodhtgt

differential remaining.
[Table 5: Firm-based gross output production fuomgiregression estimates]

A further sensitivity test is employed by estimgtithe full gross output production function
separately for each of the 34 individual two-digidustry categories with sufficient observationsing
four-digit, rather than two-digit, industry contspland otherwise the same input and dummy variables
While there were some differences across indusine32 of 34 industries, privately controlled ccanpes
performed significantly better than those contiblley the state. Moreover, the average (weighted)
coefficient on private ownership was slightly higliean what was estimated using OLS for the indalstr
sector as a whole. Similar results were also fanrestimates using a random effects panel estinatibre

industry level.
The wage term

The wage term in the production function is incldde address concerns about the quality of the
labor input measure and the possibility that fiuse efficiency wages as a means to improve incestiv
Its inclusion has only a minor effect on the estedaproductivity advantage attributed to private
ownership. In the gross output specification, & thage term is dropped, the productivity advantage
private control is marginally lower, but in the wal added specification, the productivity advantage
associated with private control is slightly highelowever, the effects of removing the wage ternttan
overall equation are more substantial. In partigulathout the wage term, the coefficient on labgout
declines by a large amount, while it increases etrnfirRed assets. Moreover, the adjusted R-squargokd
appreciably under the value added specificationefsithe stronger explanatory power of the equations

that include the wage term, and previously obsemedie efficiency behavior in non-state-owned

12
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enterprises in China (see Fleisher and Wang, 2@Qt)preferred specifications shown above include t

wage term.
5. Profits

Over time there is evidence of across-the-boardsgai productivity, as industries became more
competitive and under-performing companies exitedwere restructured. Not all of the increase in
productivity seen in the industrial sector has Itesuin lower prices. There was a substantial iaseein
the profitability of Chinese industrial enterprisigring the period 1998 to 2003, amounting to deer
percentage points of GDP. Gains in productivity ehaccurred even in the segment of the publicly
controlled sector that is directly controlled by ttate, with gains in firm productivity correspargiquite
closely in time to improvements in the rate of retwn assets, suggesting a strong pass-through of
efficiency gains to profitability. While we do ndave enough time series observations to analyze the
relationship between profitability and productivity a regression framework, we are able to use the
microdata to decompose the contributions of variagsors to the increase in profitability, as wadl to

examine the distribution of profits across the spae of state and private controlled firms.
Decomposition of profits

Rates of return on assets and equity are compategbth of the ownership classes that we identify.
These rates of return are then decomposed intoosyimments to better understand how they have

changed over the 1998 to 2003 period. The ratetafm on assets (ROA) is computed as:

ROA:(GOSVA)_Dep @

VA Cap) Cap

Where GOS is the gross operating surplus, or profits befoeslwttion of interest, tax, and
depreciationVVA is value added on a national accounts basis (imguiditerest),Capis the value of net
fixed capital at book value plus the value of inwgies, Dep is accounting-based depreciation. The
changes over the 1998 to 2003 period are decompioged

AROA-= A Gross operating margin A Capital output ratio- A Depreciation rate (5)

The change in the gross operating margin comes thenpartial derivative of th&@OS/VAratio; the
second term, the change in the capital-output @imes from the partial derivative of tké/Capratio;

and the third term, the change in the depreciative, comes from differences in tbep/Capratios. The
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contribution of each ratio over the elapsed peisathlculated for each class of ownerstiipinancial data
come from the balance sheets of companies thattimeeguality criteria.

Results

A first look at the profit data suggests that gam@roductivity have fed through to profits, intho
the private and public sectors. In the face ofé@nasing liberalisation and market competition, pgeva
companies have been able to maintain earnings daiterest, depreciation and tax at a fairly cantsta
share of their value added (Table 6). Growing TBP d&lowed declining capital output ratios andlkifa
depreciation charges even though the speed witbhhnddsets were written off increased. As a rethal,
net operating surplus of private industrial comparnincreased as a share of value added, bringiegean

more marked increase in rates of return on physimaital.
[Table 6: Financial operating indicators]

Financial indicators for state controlled indudtgéampanies show that they have made significant
improvements in performance from their relativadyllevel at the end of the 1990s (see OECD, 2000).
The improvements shadow those made in the priveteors but at a dampened paEarnings before
interest, depreciation and taxation have increased share of value added. The modest improverirents
total factor productivity have allowed depreciaticimarges to fall, in spite of a rise in the ratevaich
assets are written off. As a result, net operatunglus has risen markedly, bringing about a neaibling

in the rate of return to physical assets.
Decomposition shows shifts in capital driving chesig

The decomposition of the rates of return on physisaets shows that a large part of the increase in
profitability has come about through changes indapital-output ratio that reflect improvementstlie
allocation and use of capital (Table 7). In pait th because of the gains in productivity, but enoroadly
this may reflect an increasingly market-based alion of capital by state, collective, and espégial
private controlled companies. This change wasyikebtivated by an easing of pricing pressures fthen
exit of debt-ridden companies with low or negatiates of return that effectively held down margins.

Indeed margins have improved in the period 1992403. This improved allocation of capital is also

14. The exact formula used AROA= (A GOS VA +A VA GOSJ -A Dep

VA Cap Cap VA Cap

14



Forthcoming in China Economic Review, Vol. 18 (900lb. 3.

reflected by the increase in regional concentratimlices and specialisation without large increages
industry concentration levels, as described imi section.

[Table 7: Decomposition of rates of return on agset

Differential rates of return on assets for firmsthwdifferent types of state control suggest that
ownership restructuring has had an important molieniproving state controlled firm performance. Retu
on assets for firms with state legal person coliigplshareholdersi.g. indirectly state controlled firms)
have fluctuated, but in the last two years werelpé&®% higher than those with direct state contitiere
are a small number of firms (one percent of athfij where the state controls the company throughge
minority stake. These companies performed everbeib far as to exceed the returns on assetsifaite

enterprises in 2003.
Changes are not even across the distribution

There has also been a slight reduction in the ptigpoof private companies making losses, from one
in six to one in sevelt. At the other end of the earnings distribution, @étre. quarter of private companies
earned a rate of return of over 25% in 2003 andosin30% of companies had no net debt. Most
impressively, private companies controlled by ddinéadividuals and companies have even betteosati

than those controlled by non-mainland agents.

Improvements in the rate of return have not beeeneacross all state controlled companies, even
though they have been fairly widespread acrosssiniés'® The biggest improvements have come from
the upper end of the distribution, where the topo2ff state controlled firms contribute over 80%ttud
net overall increase in returns, with the remainingprovements spread across the low end of the
distribution (Figure 2). However, changes in thaldié of the distribution have been quite modesth wi
the rate of return for the median firm remaininghe 1% to 2% range, and the proportion of lossintpk
firms declining from 42% in 1998 to 35% in 2003.&0all, two-thirds of state held firms in the inchiest

sector earn less than a 5% rate of return on gggets€o payment of interest.

[Figure 2: Distribution of rates of return on as$et

15. This proportion compares favourably with thitoss-makers among listed companies in OECD c@mmt
(one in five, or about 20% in 2002). In contragsiean three state controlled companies in Chinaenad
losses in any given year.

16. While state controlled companies in the condustries had the largest increase in profits aedadout
50% more profitable, overall state ROA increasaghificantly from 1998 to 2003 in all but the most
competitive industries (garments, electronics atetbm equipment).
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The poor financial condition of the lower tail afmis illustrates the remaining depth of problems.
Nearly 15% of state controlled industrial compariresle with negative equity funds. The long taitlod
distribution of performance means that a significgmoup of state firms are insolvent despite
improvements in the aggregate state sector ind&aféor many, returns on assets are also negative
suggesting that even conversion of debt to equituleh not save them. Restructuring appears to be a

partial solution, but many will need to go througke insolvency process that is being strengthened.

6. Restructuring
Computation of concentration indices

In order to assess the degree to which enterpeigeucturing is facilitating improved specializatio
and comparative advantage, several indices of coraten are computed. The first is the Balassaudoo
Index, which measures the extent to which an imgustspecialized by region, with higher vales loé¢ t
index reflecting greater specialization in an irtdugHoover, 1936). It is based on the location tiprd L

with respect to output, neatly described by &aal. (2004) at timd:

L =YU—/YI (6)

Y, 1Y

WhereY; is output of industry in regionj, Y; is total output in regiof Y is total output in industri,
andY is total industrial output. IE; is greater than 1, then regipmas a higher percentage of industry
than of total industrial output. The regignare arranged in order of increasing location quni$i (degree
of specialization) in an industiyand cumulated. A Gini index is then computed & thsulting area
between this curve and the 45 degree axis, reguitina value for the Balassa-Hoover index for each
industry. This value is by definition between 0 amd with a higher value representing greater
specialization by region. In order to yield an @lemndex, the index for each industry is then aggted
weighting by the industry’s share in total outplihis index is also computed using employment data i
place of output data (defining as employment rather than output). These computatiwe done at the

two-digit industry level among provincial-level iegs, for each year in the dataset.

An alternative regional concentration index thahtecols for the size distribution of firms is also
computed, taking advantage of the firm-level datailable in this study. This index, the Ellison-Eéar
Index, yields a measure of regional concentratiprinblustry that includes an adjustment for intranfi
heterogeneity (Ellison and Glaeser, 1997). Thigxds defined at timé as:
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2
y =Git /(1_stjt )_Hit )
' 1-H,
Where the ternG; is the sum of squared deviations of the indussyemployment shares; from a

measures, of regionj’s share of aggregate employméht:
G, = zj (Sit _Sjt)2 (8)

And the termH; is a Herfindahl-style measure of the firm-levelncentration of employment in an

industry:

H Ezkektz /(zkekt)z 9

Whereegy is the level of employment in thh firm in industryi at timet. These measures are computed at
the three-digit industry level among provincialéévegions. They are then weighted up to the aggeeg

level using both firm and employment weights.

Finally, in order to assess the degree of indusiayket concentration in an industry, the Herfindahl

Hirschman Index (HHI) is also computed:
N
HHI =" (1000%)
i=1

The index is defined as the sum of the squared ehahares of each firmi in an industry. Industries
for which the HHI index is greater than 1 800 aomsidered by the U.S. Department of Justice to be
highly concentrated, while those over 1 000 aresictared to be moderately concentrated (USDOJ-SEC,
1994). An alternative version of the index is atemputed using the U.S. Census Bureau approackhwhi

only considers the largest 50 firms<{b0).
Results

The results of the productivity analysis sectionvgtthat the ongoing privatization of the economy is

driving a dramatic transformation of its productpetential and profitability. However, they do rgve

17. Following Dumais, Ellison and Glaeser (20029, defines; as the unweighted arithmetic mean of #e
terms across the industries in the samsllg,= (1/ | )ZI Sjt , Where | is the total number of industries.
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an indication of the aggregate implications thatreecturing has had on the allocation of productioross
industries and regions. Previous analysis of reajispecialization suggests that in the period ftbenlate
1980s to 1997, specialization followed a J-shapeth, pwith relatively rapid improvements in the mid-
1990s (Baiet al, 2004). We extend these results — which suggesttiiis process has continued — using
computations from the National Bureau of Statistickistrial microdata from 1998 to 2003.

Growing regional concentration of production

The Balassa-Hoover Index is been calculated a@8smdustries and 30 provincial-level regions
using the data on the 160 000 to 180 000 firms apatar annually in the micro-database. We compute
this index for both gross output as well as for Emmment. This index shows a sustained and contguin
increase in regional specialisation across indestoiver the five-year period (Figure 3). The trefdhis
increase is widespread across two-digit industra) 31 of 37 industries showing gains in the ixde
When weighted for the size of output or employmientach industry, the index actually shows even
sharper gains over the period, especially whengusinployment. While the level of the index does not
correspond exactly with that of Bat al. (2004) given differences in data coverage, thedtrisneven
stronger, and it is monotonically increasing eagarysubsequent to the last year of their result998.

[Figure 3: Indexes show increasing regional speeifbn of industry]

In order to ensure robustness of these resultsala@ compute the Ellison-Glaeser index, which
measures regional concentration using industry eynpént while incorporating an adjustment for intra-
firm heterogeneity. This index has several subcorapts (Table 8), the first bein@, which is a raw
measure of regional concentration without adjustm&he raw indexG, shows a relatively stable level
until 2002, when it increases sharply. The adjustnfactor H, meanwhile, shows a steady increasing
trend. An approximation of the actual index carsben inG — H This index shows a very slight drop in
regional concentration between 1998-1999, follotwe@ strong upswing, especially between 1999-2000
and 2002—-2003.

The robust Ellison-Glaeser index (weighted baseedmployment) suggests that the raw index is on
target: there has been a strong upswing in regiooatentration, especially in the most recent gerio
Moreover, the index weighted base on the numbérros in each industry shows a monotonic increase i
regional concentration over the entire five yeariqie These results are consistent with the liteeat
discussed in the first section that pointed to rarra@ase in geographical specialisation during &te |
1990s, and suggests that remaining barriers aprosincial borders are not severe enough to pretrent

emergence of regional specialization.
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[Table 8: Regional concentration indexes]

Improvements in regional specialization suggest plodicy efforts to reverse the trend of increasing
barriers appear to have been useful. The Law omitJ@ompetition in 1993 and the reform of the flsca
system in 1994 considerably improved behavioupnoéll governments. These efforts have been reirdorce
more recently by authorities’ moves to strengthem énvironment for private sector development and t
improve market integration based on China’'s committa under the WTO. Numerous laws and
regulations that were deemed inconsistent with tirede have been amended or abolished, and diesctiv
such as the “State Council Stipulation to ForbidjiBeal Blockades in Market Activities” (2001) were
promulgated. Nevertheless, regional integratiostilsincomplete, but the remaining barriers reflewre
a local bias in the legal system and barriers enl#ibour market, rather than price and quantityidrar
(OECD, 2005). Of course, even in the absence oéigouent-imposed barriers to commerce within China,
some products and many services will continue t@roeeluced in many regional and even local markets

due to transportation costs and other idiosyncfatitors.
Measures of industry concentration have stayeddstea

The upsurge in regional concentration has not t@s$uin an increase in concentratiovithin
industries. Thus we compute the HHI index whichidsea summary measure of concentration within
individual four-digit industries, and compare theseasures with the United States, using the U.S.
Department of Justice guidelines. The results, shiomTable 9, suggest that over the 1998—2002 géftio
one quarter of industries in mining, manufacturiagg utilities were moderately or highly conceredat
with this ratio remaining quite stable over theiper Such a stable ratio suggests that there wias lamge
increase in market power during a period when regjiooncentration increased substantially.

[Table 9: Extent of industry concentration]

A comparison with the United States demonstratesntbderate extent of industry concentration in
China, since the share of moderately and highleentrated industries is nearly the same in a 19998-1
comparison; however, China has a larger share gifilfhiconcentrated industries. This suggests that
although there is not tremendous reason for condeenpotential for anti-competitive behavior mayse
in some industries. This emphasizes the importafitkee Anti-Monopoly Law recently adopted that goes

beyond earlier laws that addressed unfair tradetipes rather than anti-competitive practices.

18. A reclassification of Chinese industry classifion codes in 2003 meant that data for this geatd not be
compared when using this measure with data foptaeious period.
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There has been a long delay in introducing a coitiqredaw, in part due to misplaced sentiment that
low levels of concentration preclude anti-competitpractices and concerns that a competition lavidco
complicate mergers (OECD, 2002; Winsletval, 2005). Previous measures of concentration (imetud
those used in the current draft of the Anti-Mongplchw) have focused on the market share of the dour
eight largest companies. The Herfindahl-Hirschmaatek (HHI) is a preferred measure, since it iselitt
affected by second-tier mergers that do not resula single dominant firm (USDOJ-SEC, 1942).
However, judging anti-competitive practices regsliemore careful assessment than any single measure

could reveal, as such practices can cause seron®®ic harm even when concentration is not high.
Rise in concentration appears to be healthy

In many markets in China, concentration-increasimgrgers could well produce important
efficiencies without creating a competition problerhe fourth section has indeed shown that proditicti
tends to increase with size. Many Chinese firmsuaidersized by many measures as a result of past la
and policies (OECD, 2002), and the lack of a mgd-tharket segment is a particularly serious weaknes
Although China has fifteefrortune 500companies (in 2005), most other companies arel sandl are
unlikely to have market power. Consequently, sutisthgains could be obtained through efficiency-
enhancing mergers that permit the realisation afeseconomies, which to a certain degree are airead

happening.

It is difficult to give an overall picture of theydamics of the reallocations between the public and
private sectors that have taken place, since weaatgorecisely identify exits and entrants to thenfi
database. However, employment data from the datadr@sa good proxy. Employment in state controlled
industrial companies fell by almost 40% from 1968003, as their payrolls fell by 16 million worker
Since three-quarters of state companies have fiaar500 employees, most of the companies thatdexit
or merged were comparably small in scale. Howesiece over 80% of state workers (and assets) are in
firms with more than 500 employees, laid off empestypically belonged to larger companies. Yet the
size distribution of state controlled firms in texnof employment after this massive shaking-up has
remained virtually unchanged, suggesting that stivestment was across-the-bodtdviuch of this

downsizing was offset by very rapid scaling up lod private sector. Virtually all of the net emplogmb

19. According to U.S. Horizontal Merger Guidelinesiteria, mergers that increase a concentratedsings
HHI index by more than 100 points are subject tgens. About 1 in 10 Chinese industries had such an
event in each year, 1998 to 2002.

20. These results occurred in spite of the offipialicy summarised in the slogan “hold onto thgdarelease
the small” ghuada fangxiap Initially, the policy applied only to firms offially classified as ‘small’ but in
1999, it encompassed ‘medium’ scale firms as well.
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gains that have occurred in the past five yeare Hsmen in the private sector. Individually-con&dll
companies, the most dynamic type of private firme,three-quarters new entrants (according to ssreéy

these firms), and have been growing exponentialér the past five years.

7. Conclusion

There is considerable evidence that the domestiduat markets have become less subject to local
regulatory control (OECD, 2005). During the init@riod of economic reform, there were considerable
incentives for provincial and local level governrigeto protect local industries. Profit rates ofdbstate
enterprises were high, as were employment and ilgsy Regulations in force for the sharing of tax
revenues meant that provinces were able to rethimagsiginal tax revenues above contracted limitdlevh
the dual-track pricing system gave rise to sigaificlocally-retained rents. Overall, “provinciabunty
and even city governments found it expedient tatebarriers to trade so as to maintain high looalf

industrial goods prices” (Young, 2000).

Yet more recent evidence indicates that such traase likely reversed and barriers are now falling.
This study finds complementary evidence using aquely comprehensive dataset that allows the
computation of several measures that reflect falbarriers. The rapid emergence of a substantiahter
sector in China controlled by non-public entitiexihg market forces has transformed the productive
landscape and driven up profits in the five year2003. These profits are the result of the superio
efficiency in the private sector, and have creaetighly dynamic segment of the economy that is
founding new businesses and expanding them gedgedighthrough retained earnings and acquisitions,
creating improved regional concentration of proautfilling the void left from the downsizing ohé
state and collective sectors. Ongoing improvemientise allocation of production appear to be ingress
as the economy moves even further toward privataeoship of production. Evidence of increasing
regional specialization within industries acrossnéke provinces appears to be robust in the moshte
five-year period, whether measured using the Bat&ksover Index or the Ellison-Glaeser Index. Use of

either index would seem preferable to examiningptnsectoral shares of production, such as in Yoting

21. Information on the market entry for these pgavirms run by individuals relies on a represantasurvey
of privately registered firms from the Chinese Unsity of Hong Kong’s University Service Centre, as
described in Box 2.1 of OECD (2005).

22. The closeness of the link between the risé@fprivate sector and the improving allocation mfduction
is illustrated by the following equation, whichatds the size and increase in the share of thatpréector
to a rise in the Balassa-Hoover Index (phealues of estimated coefficients are shown in ipiuesis):
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Returning to the theme that this paper opened lmm,breakaway of China’'s economy from the
formerly distortion-laden path appears to be deejsand is being led by the development of a hgalth
private sector. Whether the path “to salvation’e§umably economic reform) cited by Young was indeed
razor-thin or not is now a moot point; regardléks, ostensibly “snail” pace of reform has carriddn@a’s
economy far along that path, with the economy st jsurviving, but prospering. Yet there is still
considerable scope for this transformation to ca&i What is important is the direction of reforméile
prices deviate across provinces in China, alreddygaps and rates of convergence are not much more
than what is found in the United States or Can&da @nd Wei, 2003; Holz, 2006). Moreover, as in the
United States and Canada, some products and mangesewill continue to operate in regional andreve
local markets due to transportation costs and gedbdgeal factors. Reduction of government-imposed
barriers is not only implied by the empirical ewide in this paper, but also confirmed by surveys of
businesses who suggest that price and quantityraienare of little importance in restricting inter-
provincial trade. Perhaps most important is th@pecahat remains for provincial governments outsde

coastal region to speed the reform process in tvairareas.

Nevertheless, significant distortions still exisgpecially in capital markets (Zhang and Tan, 2004;
Boyreau-Debray and Wei, 2005). Reforms of the fa@nsector have lagged those in the real economy,
and substantial distortions can still be obserttmivever, these distortions can often be tracetid¢overy
high share of state ownership in this part of tt@nemy. If financial reforms do follow in the fotéps of
those in the industrial sector, capital marketd wilrely become less distorted as well, supportirey

already resilient industrial sector.
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Abh_index= 0.126Aprivate_share+ 0.606 private_sharg,y, — 0.130
(0.008) (0.014) (

0187)

This equation has an adjusted R-squared of 0.4B5mbservations (across two-digit industries).
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Table 1. Share of transactions conducted at market prices
Per cent of transaction volume

1978 1985 1991 1995 1999 2003

Producer goods

Market prices 0 13 46 78 86 87.3

State guided 0 23 18 6 4 2.7

State fixed 100 64 36 16 10 10.0
Retail sales

Market prices 3 34 69 89 95 96.1

State guided 0 19 10 2 1 1.3

State fixed 97 47 21 9 4 2.6
Farm commodities

Market prices 6 40 58 79 83 96.5

State guided 2 23 20 4 7 1.6

State fixed 93 37 22 17 9 19

Source: China National Development and Reform Commission and Price Yearbooks.
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Table 2. Profile of industrial microdata (all firms meeting criteria)*

1998 1999 2000 2001 2002 2003
Basic data Units
Number of firms 144,112 140,559 141,956 150,948 160,969 180,146
Millions of persons
Employment 59.2 55.5 53.0 51.7 52.6 55.5
Billion yuan
Value added (including VAT) 1,842.8 2,046.9 2,413.4 2,693.1 3,154.3 4,069.2
Value added tax payable 270.4 298.6 352.0 384.8 431.6 535.4
Sales tax and extra charges 121.2 128.3 140.4 151.9 172.3 202.4
Gross output comparable (1990) prices 4,946.1 52429 6,170.0 6,861.9 7,978.5 10,345.4
Gross output current prices 6,518.5 6991.1 8,231.4 9,170.2 10,701.2 13,879.1
Intermediate input 5,5656.7 6,260.0 7,300.7 8,365.4 9,965.6 12,591.8
Exports 1,049.4 1,124.5 1,413.8 1,587.5 1,964.6 2,647.0
Income statement Billion yuan
Sales Revenue 6,168.0 6,713.5 8,090.4 9,008.7 10,577.5 13,966.8
Cost of sales 5,072.5 5,499.1 6,589.2 7,405.6 8,692.7 11,557.6
Sales charge 219.4 248.1 288.7 338.3 394.2 484.4
Sales tax and extra charge 121.2 128.3 140.4 151.9 172.3 202.4
Sales profit 754.9 838.1 1,072.2 1,112.9 1,318.2 1,722.4
Other business profits 41.3 36.3 45.0 47.9 52.3 69.8
Administrative fees and charges 466.6 487.0 541.9 572.6 640.9 780.1
Memo: R&D . . . 26.2 34.9 43.8
Financial charges 232.5 210.3 188.9 181.6 192.7 206.9
Memo: Interest outlay 214.4 1945 177.8 168.2 172.8 181.7
Operating profit 97.1 177.1 386.4 406.6 536.9 805.1
Subsidies 27.6 275 325 35.1 38.3 46.5
Investment income and adjustments -16.7 -19.2 -8.4 -21.2 45 30.1
Profit® 141.4 223.8 427.3 462.9 570.7 821.5
Tax on profits 51.1 60.6 74.9 87.0 108.6 141.3
Dividends 56.2 63.0 87.6 96.2 114.3
Retained earnings 34.0 100.1 264.9 279.7 347.8
Balance sheet Billion yuan
Assets 7,367.9 7,843.4 8,291.3 8,902.0 9,5669.9 10,947.8
Net fixed assets 4,117.4 4,516.4 4,909.8 5,231.7 5,657.0 6,406.4
Inventories 1,470.9 1,470.3 1,557.0 1,642.8 1,743.2 2,040.4
Deferred and intangible assets 1,779.6 1,856.7 1,824.6 2,027.4 2,169.7 2,501.0
Liabilities 7,367.9 7,843.4 8,291.3 8,902.0 9,569.9 10,947.8
Long term liabilities 1,951.3 2,005.5 2,065.8 2,053.4 2,119.1 2,319.3
Net short term liabilities 1,612.2 1,547.4 1,472.9 1,506.3 1,585.1 1,787.9
Equity 3,768.9 4,241.5 4,694.3 5,280.7 5,816.3 6,755.8
Performance indicators Profit plus interest® as a per cent of fixed assets plus inventories
Rate of return on physical assets 6.1 6.7 9.2 8.9 10.1 12.2
Profits as a per cent of equity
Rate of return on equity 3.8 5.3 9.1 8.8 9.8 12.2
Billion yuan
Profit plus interest® 339.1 399.1 596.7 609.8 748.0 1,033.3
Net fixed assets plus inventories 5,588.3 5,986.7 6,466.8 6,874.5 7,400.2 8,446.8
Per cent of net fixed assets
Depreciation rate . 8.1 8.1 8.5 8.7 9.3

1. Missing observations and those with inconsistent data are not included.
2. Referred to as "Total Profits" in most Chinese publications.

3. Excludes investment income.

Source: China National Bureau of Statistics with joint NBS-OECD analysis.
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Table 3. Mapping of official registration status to type of controlling shareholder
By percent of firms’ value added, 2003

Type of controlling shareholder (Row percent)

lumn
State controlled Collective Private controlled ggrﬂent

Direct Indirect controlled Private

State LP Other Collective  LP Iirzjcii;ll— r'r\llgirr]r Other Subtotal Toul (2003) Memo:

>50% >50% >50% >50% >50% land 1998

>50%

Official registration status®
State-owned Enterprise 73.6 18.4 8.0 0.0 0.0 0.0 0.0 0.0 0.0 100 | 13.8 373
Collective-owned Enterprise 0.1 0.2 1.1 61.6 18.1 14.2 1.0 3.6 36.9 100 6.3 183
Joint Ownership Enterprise  45.9 11.6 4.3 12.7 14.1 7.1 0.1 4.2 25.5 100 0.7 1.1
Solely State-funded Corp. 80.3 15.1 4.6 0.0 0.0 0.0 0.0 0.0 0.0 100 5.0 39
Other Limited Liability Corp. ~ 19.7 14.2 55 6.2 252 249 0.6 3.7 544 100 | 14.1 3.6
Shareholding Corporation 26.4 274 19.9 2.0 10.6 10.1 0.6 2.9 24.3 100 | 15.0 7.1
Cooperative Enterprise 1.2 1.0 1.8 15.6 22.6 50.6 3.8 3.3 80.3 100 2.2 3.1
Private Firm 0.0 0.1 0.1 2.7 251 69.1 1.1 1.7 97.1 100 | 13.3 2.7
Other Domestic Firm 1.6 2.0 0.0 12.7 37.0 375 3.3 5.9 83.7 100 0.1 0.1
Non-mainland J.V.? 9.1 10.2 104 3.0 16.0 4.8 415 4.9 67.3 100 | 176 16.8
Solely Non-mainland Firm? 0.0 0.0 0.7 0.1 1.6 0.5 95.6 14 99.2 100 | 12.0 5.9
Overall (2003) 22.9 11.3 7.2 6.4 133  17.2 19.2 2.6 52.3 100 | 100
memo: Overall -- 1998 38.9 10.3 5.6 17.3 7.4 5.8 12.6 21 279 100 100

1. Official registration status is based on the legal form used when the company was set up. See OECD (2000) and ADB (2003) for a
more detailed list of the legal basis for each enterprise type.
2. Non-mainland (joint ventures and solely-funded firms) is an aggregation covering investors from, Hong Kong, China; Macao, China;
Chinese Taipei and all other economies.

Source: China National Bureau of Statistics industrial microdata with joint NBS-OECD analysis
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Table 4. Firm-based value added production function regression estimates
Differences from comparison group are calculated as exp(coefficient) minus one

Levels? Levels (IV) Growth rates?
Robust Robust Robust
Coeff. t-stat. Coeff. t-stat. Coefff.  t-stat.
Regression of log(real value added)® on:
log(net fixed assets) 0.229 212.2 0.252 149.6 0.065 27.3
log(employees) 0.632 212.6 0.454 74.4 0.423 103.1
log(average wage rel. to mean) 0.457 201.9 0.676  127.5 0.204 76.5

Type of controlling shareholder - relative to direct state control (state>50%)

Indirect state, LP>50% 0.378 49.2 0.307 34.0 0.006 0.9
Indirect state, other 0.530 62.6 0.511 50.1 0.026 3.1
Collective, collective>50% 0.772 185.0 0.764 146.1 0.018 4.2
Private, LP>50% 0.792 172.4 0.776  135.1 0.048 10.1
Private, individual>50% 0.734 171.1 0.737 138.4 0.054 12.4
Private, non-mainland>50% 0.654 124.0 0.585 88.3 0.056 10.4
Private, other 0.694 86.9 0.650 66.2 0.014 1.8

Scale - relative to under 51 employees

51-100 employees -0.157 -36.7 0.009 14 0.015 3.6
101-500 employees -0.216 -36.1 0.116 9.9 0.028 7.4
501-1000 employees -0.125 -13.0 0.378 20.5 0.039 7.7
over 1000 employees 0.151 12.0 0.799 32.9 0.060 10.8

Time - relative to 1998/1999

year 1999 0.045 10.9

year 2000 0.146 35.7 0.116 23.8 0.015 3.7

year 2001 0.242 60.3 0.224 48.2 0.012 3.1

year 2002 0.323 80.5 0.306 66.9 0.030 7.8

year 2003 0.405 103.1 0.373 82.5 0.049 12.9
Dummies for provincial regions significant significant significant
Dummies for 2-digit industries significant not significant not significant
Dummies for age of firm significant significant significant
Constant term significant significant significant
Number of observations (pooled) 852,354 544,871 526,550
F-statistic (d.f. = 98/97) 10,085 6,759 196.48
Adjusted R-squared 56.6% 57.6% 6.0%
Root means squared error (MSE) 1.004 1.008 0.822

1. Regressions estimated on unbalanced panel of all industrial firms with sales of 5 million yuan or higher
2. Estimates use ordinary least squares estimator with White heteroskedasticity-consistent standard errors
3. Value added deflated with gross output constant price deflator

Source: China National Bureau of Statistics (NBS) microdata with joint NBS-OECD analysis
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140%

Figure 1. Differences in total factor productivity by firm ownership
Relative to directly state controlled (state>50%), in units of value added
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Table 5. Firm-based gross output production function regression estimates
Differences from comparison group are calculated as exp(coefficient) minus one

Levels Levels (IV) Growth rates
Robust Robust Robust
Coeff. t-stat. Coeff. t-stat. Coeff. t-stat.
Regression of log(real gross output) on:
log(net fixed assets) 0.048 93.3 0.042 57.8 0.024 23.0
log(employees) 0.086 64.2 0.032 12.9 0.148 76.2
log(real intermediates) 0.848 862.4 0.910 820.2 0.635 265.6
log(average wage rel. to mean) 0.055 59.0 0.045 20.1 0.067 56.9

Type of controlling shareholder - Relative to direct state control (state>50%)

Indirect state, LP>50% 0.089 25.5 0.059 14.4 0.001 0.4
Indirect state, other 0.121 29.8 0.089 18.1 0.010 2.8
Collective, collective>50% 0.128 68.0 0.077 34.0 0.007 4.0
Private, LP>50% 0.136 67.2 0.084 34.5 0.015 7.5
Private, individual>50% 0.121 63.9 0.074 32.7 0.019 10.6
Private, non-mainland>50% 0.087 38.6 0.035 12.7 0.018 8.1
Private, other 0.129 39.1 0.084 21.5 0.010 2.8

Scale - Relative to under 51 employees

51-100 employees -0.025 -14.8 -0.005 -1.9 0.009 5.1
101-500 employees -0.030 -12.2 0.006 13 0.013 8.5
501-1000 employees -0.011 -2.7 0.026 3.6 0.020 9.8
over 1000 employees 0.037 7.1 0.065 6.8 0.028 12.6

Time - Relative to 1998 / 1999

year 1999 0.004 21

year 2000 0.056 32.0 0.001 0.6 0.045 27.3

year 2001 0.057 33.6 0.049 25.6 0.004 25

year 2002 0.052 30.9 0.042 21.6 0.010 6.2

year 2003 0.091 54.8 0.072 38.9 0.045 28.3
Dummies for provincial regions significant significant significant
Dummies for 2-digit industries significant significant significant
Dummies for age of firm significant significant significant
Constant term significant significant significant
Number of observations (pooled) 879,720 559,293 553,620
F-statistic (d.f. = 99 / 98) 62,286 45,574 1,609.83
Adjusted R-squared 91.7% 92.4% 60.0%
Root means squared error (MSE) 0.417 0.408 0.345

1. Regressions estimated on unbalanced panel of all industrial firms with sales of 5 million yuan or higher
2. Estimates use ordinary least squares estimator with White heteroskedasticity-consistent standard errors
3. Value added deflated with gross output constant price deflator

Source: China National Bureau of Statistics (NBS) microdata with joint NBS-OECD analysis
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Table 6. Financial operating indicators

1999 2000 2001 2002 2003

State-controlled Per cent of industrial value added

Earnings before interest, depreciation and taxation 51.4 59.2 56.2 56.8 59.4
Depreciation 28.1 26.3 27.6 26.6 24.8
Interest 15.3 11.8 10.3 9.5 7.6
Profit 7.9 21.1 18.4 20.6 27.0
Profit plus interest" 23.2 32.9 28.6 30.2 34.6

Capital output ratio 3.8 35 35 3.3 2.9

Inventory output ratio 1.0 0.9 0.8 0.8 0.7

Intangible and deferred assets ratio 1.7 1.3 1.4 1.3 1.1

Total capital 6.4 5.7 5.7 5.3 4.7

Privately-controlled

Earnings before interest, depreciation and taxation 37.3 39.4 37.9 38.3 37.6
Depreciation 15.2 13.5 13.1 12.5 11.6
Interest 7.9 6.3 5.2 4.4 3.8
Profit 14.2 19.5 19.6 215 222
Profit plus interest 22.2 25.9 24.8 25.8 26.0

Capital output ratio 1.8 1.6 15 1.4 1.2

Inventory output ratio 0.8 0.7 0.7 0.6 0.6

Intangible and deferred assets ratio 0.6 0.6 0.6 0.6 0.6

Total capital 3.2 2.9 2.7 2.6 2.4

1. Net surplus, excluding investment income.
Source: China National Bureau of Statistics industrial microdata and OECD calculations.
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Table 7. Decomposition of rates of return on capital

1998 Rate change due to increase in 2003
Rate of Capital- Rate of
return on Profit ouli ut Depreciation return on
physical margin p rate physical
: ratio .
capital capital
Rate of return on physical assets®
All enterprises 6.1 +2.1 +5.3 -1.3 12.2
State-controlled companies 4.8 +3.6 +3.3 -1.6 10.2
Controlled directly by the state 3.9 +2.9 +2.8 -14 8.2
Controlled by state held companies 7.4 +5.8 -0.9 -0.6 11.7
Other forms of state control 8.5 +3.4 +6.0 -2.3 15.6
Collectively controlled 11.1 +0.2 +5.5 -0.4 16.3
Private companies 7.8 +1.2 +6.7 -0.7 15.0
Non-mainland controlled 4.7 +2.9 +8.3 -1.3 14.5
Controlled by individuals 12.0 +0.4 +4.6 -1.0 16.0
Controlled by non-state companies 8.6 +2.8 +2.1 -0.5 13.0

1. Rate of return on physical capital calculated as operating surplus divided by fixed assets and inventories.
Source: China National Bureau of Statistics industrial microdata and OECD analysis.
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Figure 2. Distribution of rates of return
Private and state controlled firms
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Table 8. Regional concentration indexes

1998 1999 2000 2001 2002 2003
Balassa-Hoover Index
Gross output-based
Simple average 0.318 0.328 0.337 0.342 0.348 0.347
Output weights 0.312 0.324 0.331 0.340 0.342 0.347
Employment-based
Simple average 0.314 0.319 0.328 0.337 0.353 0.358
Employment
weights 0.286 0.295 0.315 0.327 0.338 0.347
Ellison-Glaeser Index
Employment-based
Simple average -0.2174 -0.1862 -0.0503 -0.0570 -0.0479 -0.0356
Firm weights -0.0089 -0.0088 -0.0069 -0.0065 -0.0060 -0.0046
Employment
weights -0.0053 -0.0056 -0.0045 -0.0041 -0.0038 -0.0030
Memo: Mean G 0.00117 0.00106  0.00109 0.00103 0.00119  0.00135
Mean H 0.00747 0.00743  0.00746 0.00708 0.00689  0.00583
G-H -0.00630 -0.00637 -0.00637 -0.00605 -0.00570 -0.00448

Source: China National Bureau of Statistics industrial microdata and OECD analysis.
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Figure 3. Indexes show increasing regional specialization of industry

0.35 0.000
//
0.34 = -0.001
-
-
/ /
0.33 — - -0.002
-~
/ /
% 0.32 e -0.003
g / ~ -
= / L. - =
T o031 # ——— - -0.004
=) 7/ e aem
5 s - - -
5030 .. ” = — -0.005
s} R 7~ L -
P - .-
®© 0.29 — .= -0.006
%] - - - -
o --—
© - - -
m 0.28 P e -0.007
7 BH output-weighted (left axis)
L d
0.27 7 * = = BH employment-weighted (left axis) -0.008
—_ . = = = EG employment-weighted (right axis)
026 — - EG firm-weighted (right axis) -0.009
0.25 T T T T -0.010
1998 1999 2000 2001 2002 2003

Note: The 'BH' index refers to the Balassa-Hoover index; the 'EG' index refers to the Ellison-Glaeser index.

Source: China National Bureau of Statistics industrial microdata and joint NBS-OECD analysis.
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Table 9. Extent of industry concentration

Number of industrial sectors in selected ranges of the Herfindahl-Hirschman

concentration index’, grouped by the U.S. Department of Justice merger thresholds

Mining, manufacturing, and utilities

1998 2000 2002
China Number of Per Number of Per Numberof  Per
industries cent industries cent  industries cent
Highly concentrated (over 1,800 points) 82 14% 91 16% 83 14%
Moderately concentrated (1,000-1,800 points) 72 12% 72 12% 79 13%
Not concentrated (under 1,000 points) 428 74% 423 72% 425 72%
Total number of industries 582 100% 586  100% 587 100%
Manufacturing only?
U.S.in 1997 U.S. in 2002 China in 2002
China compared to the United States Number of  Per Number of  Per  Numberof  Per
industries cent industries cent industries cent
Highly concentrated 37 8% 46 10% 63 12%
Moderately concentrated 89 19% 88 19% 83 16%
Not concentrated 332 72% 319 70% 380 72%
Total number of industries 458 100% 453  100% 526 100%
1. The Herfindahl-Hirschman Index is defined as sum of squared market shares, out of 10 000; Industrial sectors used
correspond to 4-digit ISIC industries for China, 6-digit NAICS for the United States.
2. Calculated for 50 largest firms in manufacturing sectors, corresponding to U.S. Census Bureau method.

Source: U.S. Census Bureau; China National Bureau of Statistics industrial microdata and joint NBS-OECD Analysis.
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