proportion of firms in the survey with trademarks grew from 10 percent in 2000 to about 38 percent in
2005 and to 40 percent by 2007. There were no firms with ISO certification in 2000, although 10 percent
of firms had applied. Nearly 45 percent of firms had achieved ISO-certified status by 2006. It is
noteworthy that, among firms appearing in the sample in 2007, less than 10 percent had registered
trademarks and a similar number had applied; a similar gap appears for firms with and applying for ISO
certification. We take this as further evidence of increasing specialization in production—that is, these
new firms are frequently suppliers of semifinished products to firms further down the production chain do
not depend on trademarks or ISO certification to establish their bona fides to their customers.

Figure S. Proportion of firms with a registered trademark

Note: This chart shows the proportion of firms in each year reporting that they had successfully registered a trademark.

Figure 6. Proportion of firms with submitted trademark applications

Note: This chart shows the proportion of firms in each year reporting that they had submitted an application for a trademark.
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Figure 7. Proportion of firms with ISO certification
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Note: This chart shows the proportion of firms in each year reporting that they had received ISO certification.

Figure 8. Proportion of firms with submitted ISO certification applications
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Note: This chart shows the proportion of firms in each year reporting that they had submitted an application for ISO certification.

Figure 9 shows mean investment in design over the sample period. The average investment
(including firms that reported spending nothing on product design) jumped about 64 percent in real terms
between 2000 and 2005 and another 11 percent between 2005 and 2007.



Figure 9. Investment in design
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Note: This chart shows the average levels of investment in design between 2000 and 2007. Expenditures were deflated back to
1990 yuan using the GDP deflator.

Does Quality Pay? Evidence from Price Data

Industry efforts to avoid a “race to the bottom” in terms of product quality would fail if consumers were
not willing to pay for the cost of producing better-quality merchandise. Measures of consumers’ demand
for quality can be obtained from estimates of hedonic price indexes for product characteristics. We
specify hedonic indexes as follows:

InUP, =A4-Y B,X,+¢,

/ (D
where UP;is the reported unit price of output for firm i at time t, where the X, are various characteristics
of the items produced by the firms in our sample.

These characteristics include the following:

e Expenditure on raw material per unit of output;

e Total annual expenditure on product design by the firm;

e A dummy variable equal to 1 if the firm has received ISO certification or has a registered a
trademark;

e Two variables representing the proportion of a firm’s output declared to be “high quality” or
“medium quality” garments, respectively. These quality measures should be interpreted to
reflect the type of market to which the respective items are intended to be sold. (“Low
quality” is the omitted quality category.)

e A variable representing the proportion of the firm’s output produced for the “toddlers” market
(versus “teens”).

We take the estimated parameters f as equilibrium outcomes of firms’ costs, their desire to place

themselves in particular markets, and consumer preferences.

Estimation results for the hedonic index equation (1) are reported in Table 4. The simplest
formulation is shown in column 1. The estimated coefficients of raw materials, design expenditure, and
the ISO or trademark dummy are all positive and significant. The coefficients imply that a 1-yuan
increase in raw material content of a garment is associated cet. par. with a 2 percent increase in price per
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unit, that a 10,000 increase in total design expenditure per year is associated with a 1 percent increase in
price, and the presence of ISO certification or a trademark is associated with a 27 percent higher product
price.

Table 4. Hedonic price indices

1 2 3 4
0.027 0.17° 015 [0.137

RM Cost per Unit 042) |44 |©6.16) | (478)
Design Expenditure 0017 0017 [0.004 [025
(total) (2.55) | (2.60) | (2.02) | (2.51)

027 0.28 0.20 0.17
(7.38) (747) | (4.74) | (4.03)
0.66 |0.63"

ISO Cert. or Trademark

High Quality (4.86) (3.72)
) . 0377 [0397
Medium Quality (4.45) (3.54)
020" | -0.15
Toddler (-2.46) | (-1.79)
065 [0.587 [057"
Report Year after 2000 (3.76) (4.39) 4.27)
0.157 | -0.137 [ -0.127
*
After 2000* RM Cost (-4.59) (-5.07) (-4.84)
. ) 0.04"
*
High Quality* RM Cost (1.94)
Medium Quality* RM 0.02
Cost (1.09)
High Quality* Design -0.25"
Expenditure (:2.53)
Medium Quality* Design 024"
Expenditure (:2.46)
R2 0.37 0.40 0.50 0.64
n 287 287 286 286

Notes:

a. The dependent variable is the logarithm of average unit price of output reported by the firm.

b. RM per unit is total expenditure on raw materials in yuan divided by the total number of units produced by the firm in a year.
c. Design Expenditure is firm’s total expenditure on design in a year in 10,000 yuan.

d. ISO Cert. or Trademark is a dummy variable for whether a firm has received ISO certification or has registered a trademark.
e. High Quality is the proportion of firm’s product lines that are self-identified as being high quality. Medium Quality is the
proportion of firm’s product lines that are self-identified as being medium quality. The omitted category is low quality.

f. Toddler is the proportion of firm’s product lines manufactured for toddlers. The omitted category is proportion manufactured
for teens.

g. Year after 2000 is a dummy variable for whether an observation was reported for the years 2005, 2006, or 2007. The omitted
category is observations reported for the year 2000.

h. t values are in parentheses and were calculated using robust standard errors.

i. ** and * indicate significance at the 1% and 5% levels, respectively.

j- R2 and n refer to adjusted R2 values and sample size, respectively.

In column 2 of Table 4, we see that when a dummy variable = 1 for data in a reporting year after
2000 is included in the hedonic regression, along with its interaction with the raw material variable, we
observe the interesting result that the relative hedonic weight of raw material/unit is much higher in the
year 2000 than in later years. This decline in the relative weight of raw materials is consistent with rising
emphasis on product quality by producers and rising demand for quality by consumers over time.
Columns 3 and 4 report results for hedonic equations that include additional characteristic variables. Not
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surprisingly, high- and medium-quality production are both associated with significantly higher per unit
prices and low-quality production, and “toddlers” garments are priced lower than “teens” garments,
holding constant other product characteristics. When the design variable is interacted with the quality
variables, the estimated coefficient of the design variable is much larger than in the regression that does
not include these interaction terms, while the two interaction terms are both negative. While a negative
interaction between declared quality and design expenditure may at first appear to be counterintuitive, we
interpret this result to imply that firms experience diminishing returns to investments in design once their
output has risen above a certain quality threshold.

Performance

We discuss two measures of firm performance: (i) profit per unit of invested capital, and (ii) production
function parameters. Production functions are estimated only with data from the 2008 survey because
although the 2008 and 2000 surveys were designed to collect the same information, there are items in the
2008 that are not included in the 2000 survey, such as amount spent on design and additional information
on the capital stock.

We specify both a value-added production function and a total-output production function in
Cobb-Douglas form as follows.

Yit = ALitaKitﬁ + &y , (2)

and
Qit = ALitaKitﬂHXizy" +u, 3)

where Y and Q are value added and total output, respectively, for firm i in year ¢, L and K are
measures of labor and capital, respectively; the X, are intermediate inputs including raw materials, semi-
manufactured garments, design costs, and so on; and ¢ and u are iid error terms. The evidence from our
estimates of hedonic price indexes suggests that design and other expenditures on product characteristics
are inputs that should be treated similarly to raw material and intermediate inputs in the production
process. In one specification of the production function we also include a dummy variable for the year of
observation to capture total factor productivity (TFP) changes over time.

Profit per Unit of Invested Capital

Figures 3a and 3b show the trend of median profit as a proportion of invested capital in the 2008 sample.
In Figure 3a, profit is calculated as reported sales valued in current prices minus all reported costs,
adjusted for the implicit wage of the entrepreneur, and deflated by the gross domestic product (GDP)
deflator for Zhejiang using 1990 as the base year; invested capital is deflated as described in the
discussion of Table 2. The profit ratios are indexed to the year 2000 = 100°. In Figure 3a, profit/invested
capital for all firms falls between 2000 and 2005, rises in 2006, and falls by a rather large amount in 2007.
On the other hand, the profit ratio for the “survivor” firms that existed in 2000 is somewhat higher in
2007 than in 2000. The ratio for new entrants is a little lower (in 2007) than for all firms taken together.
When profit is not adjusted for the implicit salary of the entrepreneur, the profit ratio is lower in 2007
than in 2000 in all cases. However, the firms that continuously operated from at least 2000 experienced a
smaller relative decline than did the sample as a whole. We note three possible causes of the relatively
low profit ratio for the larger sample of firms in 2007 and for new entrants than for those in continuous
operation: (i) we have better estimates of investment for younger firms because of the shorter period of
time covered by the data; (ii) rising wages have cut into the profit rate of new firms more severely than

5 The calculation of profit is problematic for at least one reason, in addition to normal recall and record keeping problems
associated with these small firms: Although we have data for initial investment in all firms, for firms established before 2000 we
lack data on investment in years between the date of founding and the year 2000.
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into the profit rate for older firms, perhaps due to sluggish wage adjustments for employed workers; (iii)
as noted in the introduction, in recent years, safety requirements have raised costs, and these requirements
for safe workplaces may more severely affect new firms.

Production Function

Production function estimates are reported in Table 5. Estimation results for the value-added specification
are reported in columns 1 through 3 and those for the total-output specifications in column 4 through 6.
The simplest specifications are reported in columns 1 and 4. In both specifications, the estimated output
elasticities sum to approximately unity, indicating approximate constant returns to scale. The estimated
labor elasticities are about four times the magnitude of the estimated capital elasticities.

In the estimates reported in columns 2 and 5, the capital variable is defined net of design
expenditure and design expenditure is included as a separate input in addition to a dummy variable
indicating whether a firm has achieved ISO certification. The estimated coefficients of the additional
variables are all positive and statistically significant, and the estimated elasticity of “net” physical capital
falls by about one-half. The estimated elasticity of labor is also somewhat lower. The presence of ISO
certification raises value added by about 25 percent and the value of output by about 16 percent.

The estimates reported in columns 3 and 6 include a dummy variable equal to 1 if the reporting
year is not 2000, the year in which there are the smallest number of firms, all of which have survived long
enough to be surveyed in 2008. The estimated coefficient of the “after 2000 variable thus captures two
opposing forces: (i) surviving firms are expected to be more productive than the average firm; (ii)
competitive factors and learning should raise productivity over time. The “after 2000” dummy is also
interacted with the other inputs to test for patterns suggested in the hedonic-index estimation: that the
marginal value of intermediate inputs relative to other product characteristics has declined over time. The
estimated coefficients of the “after 2000” dummy and its interactions all have the expected signs, but they
are statistically insignificant in the value-added specification. In the total-output production function
results reported in column 6, the “after 2000” coefficient indicates that TFP increased significantly after
2000 and that the estimated elasticity of intermediate inputs fell relative to those of other inputs,
consistent with the hedonic price index results. The estimated coefficient of the “after 2000” dummy with
labor indicates that the output elasticity of labor is higher in the years after 2000.°

Overall, TFP in the cluster appears to have grown gradually over the period following 2000. This
TFP growth understates the contribution of the cluster to regional TFP growth because a major source of
China’s outstanding economic growth in the reform era has been movement out of agriculture and from
traditional to more technologically advanced industries (Zhang and Tan 2007). Because the labor
productivity in the nonfarm sector is higher than the agricultural sector, even if TFP in the nonfarm sector
maintains constant, a simple reallocation of labor from the agricultural sector will lead to overall
economic growth.’

The production function estimation results are consistent those of the hedonic price index and
support the hypothesis that output value is determined by characteristics associated with design and other
measures of quality in addition to “pure” raw material. Attempts to corroborate the production-function
estimation results using firm fixed-effect regression yield very imprecise estimation results.

% Estimates based on more complete sets of interaction terms yield statistically insignificant coefficients. Estimates based on
firm fixed effects yield approximately the same estimated coefficients for labor and intermediate inputs, but smaller and
insignificant estimated coefficients for capital stock.

7 According to the simulation by Zhang and Tan (2007), reallocating even 1 percent of the agricultural labor force
could increase national GDP by 0.9 percent.
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Table 5. Production function estimates

1 2 3 4 5 6
Dependent Variable: Log VA Log Output
Constant -0.66 0.22 0.07 4737 534 149
(-1.62)  (0.48)  (-0.08) (13.26) (13.18) (2.72)
Log L 083" 0727 078" 0437 0377 014
& (12.62)  (9.27) (3.58) (834)  (6.25)  (1.96)
049" 0497  0.85"
Log RM (1402) (11.79) (17.73)
021" 0.11"
LogK (5.15) (4.40)
. . 0.09" 0.08 0.05 0.04
Log Physical Capital 2.02) (174 (1.65)  (129)
. 0.23" 0.22" 0157  0.157
Certification (2.33) (2.18) (2.82) (2.75)
Los Desicn 0.10" 0.11" 0.04" 0.04
g Lesig Q87)  (3.02) (1.94)  (1.75)
Report Year After 2000 (00.647§ ?6038 8)
After 2000* Log L (_605017) ((22569)
After 2000* Log RM _((.)63182)
R2 0.62 0.66 0.66  0.83 0.86 0.87
n 322 270 270 332 275 275

Notes:

a. The dependent variables are Value Added defined as value of output less value of raw materials measured in 1990 yuan and
Output, which is total value of output in 1990 yuan.

b. L is firm total employment in a given year.

c. RM is the total value of raw materials purchased by the firm in yuan.

d. Physical Capital is the sum of the firms’ reported investment flows and the value of the workplace in a given year. The
depreciation rate applied is 10% per year.

e. K is the sum of Physical Capital and the amount invested to achieve a trademark and ISO certification. The depreciation rate
applied was 10% per year.

f. Report Year After 2000 is a dummy variable for whether an observation was reported for the years 2005, 2006, or 2007. The
omitted category is observations reported for the year 2000.

g. Design Expenditure is firm’s total expenditure on design in a year in 10,000 yuan.

h.Certification is a dummy variable for whether the firm has ISO certification or a registered trademark.

i.t values are in parentheses and were calculated using robust standard errors

"™ and " indicate significance at the 1% and 5% levels, respectively.

k. R2 and n refer to adjusted R? values and sample size, respectively.
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5. SUMMARY

Our overview of the evolution of firms in the Zhili children’s garment cluster highlights critical features
of one of the most important drivers of China’s spectacular growth during the reform period as well as
some significant limitations. The average firm in Zhili in 2007, the last year included in the 2008 sample,
is 75 percent larger in terms of output than the average firm in 2000 and more than 7 times larger than in
1990, the first observation year of the 2000 survey. At the same time, the dispersion of output and
employment among firms has grown immensely. One indicator of rising dispersion of firm size can be
seen by comparing median employment, which grew from 20 workers per firm in 2000, first year of the
2008 survey, to 26 workers, an increase of 30 percent, while the ratio of mean employment of the top
quartile of employers to the bottom quartile grew to nearly 11 from 7. The far greater increase in output
dispersion than employment dispersion implies a substantial growth in the dispersion of average labor
productivity. The divergence in firm size is associated with a significant increase in specialization among
firms, indicated by the proportion of firms that outsource some of their production, which grew from
about 2 percent of all firms in 2000 to approximately 20 percent of all firms in 2007.

Although startup costs have risen significantly—median initial investment among firms founded
after the year 2000 is about twice as large in real terms as among those founded before 1990—many
entrepreneurs can still afford to enter the business using their own savings. The cluster-based production
structure provides a good opportunity for many ordinary farmers with limited capital to become
entrepreneurs. Moreover, rising incomes have provided more resources for business investment. Formal
bank financing still accounts for only a small fraction of initial investment. The rather low initial
investment threshold has facilitated business entries and therefore intensified competition in both the
product market and the labor market. Not surprisingly, profit margins declined as prices fell (during the
years covered by the first survey) and wage costs shot up (during the years covered by the second survey).

Avoiding a “race to the bottom” in terms of declining profit margins and declining quality
(Sonobe and Otsuka 2006) while maintaining employee safety is a major structural problem facing this
highly fragmented industry. The township government has imposed safety regulations in response to
major industrial accidents, and the firms themselves have taken steps to signal their commitment to
product quality by investing in trademarks and ISO certification. Moreover, our estimates of hedonic
price indexes and production functions support the hypothesis that consumers are willing to pay for
additional product quality. By the year 2007, nearly half of the firms in Zhili had established registered
trademarks and nearly 20 percent had become ISO certified. Firms whose main function is to serve as
subcontractors for enterprises producing finished products for the wholesale and retail markets are
monitored by their outsourcing partners, and the payoff for establishing a trademark is reduced. This
characteristic may account for the very low proportion of registered trademarks and absence of trademark
applications among firms entering the data in 2007.

We have used two measures of firm performance: profit per unit of invested capital, and total
factor productivity. The ratio of profit to invested capital is substantially lower in 2007 than in 2000, at
least for firms that have not been in continuous operation since 2000 or earlier. However, TFP has tended
to rise over time. We conjecture that the low profit ratio is attributable to some combination of rising
wage costs, a more accurate measure of total investment, and stricter imposition of safety regulations.

Clustering within established communities where long-time relationships among family and
neighbors prevail offers an institutional substitute for court enforcement of contractual relationships
among borrowers and lenders and between outsourcing firms and their subcontractors. Local government
has served a facilitating role in the innovation of institutional arrangements to prevent a destructive “race
to the bottom” in terms of product quality and employee safety. Employment opportunities provided to
workers with negligible productive opportunities in farming in Zhili and nearby locations have been a
major contributor to rising aggregate TFP growth. However, rising wage costs imply that the supply of
labor is not as highly elastic as in the past. The cluster’s future growth will depend on higher rates of
investment in both tangible and intangible capital (design costs, trademarking, copyrighting, etc.) Small

17



investors will be increasingly consigned to operate as subcontractors for producers of brand-name
clothing, and formal contract enforcement may become an issue. These changes will likely require not
only an upgrade of contractual formalities but also of the courts’ ability and willingness to fairly and
transparently enforce loan contracts and other contractual arrangements. We hope that local and regional
governments will respond positively to this need, as they have to the need for quality and reputational
certification. Such responses to existing institutional inadequacies can provide a critical stepping stone on
the path to ensuring China’s continuing growth and to showing the way to other developing nations.
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