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Abstract
We analyze how rising labor costs contribute to economic restructuring in 
China. In a panel of prefectural cities and industries, spanning the years 1999-
2007, we employ instrumental variables to identify the effect of increasing local 
wage levels. We find adverse effects on performance of (low-skilled) labor 
intensive industries in China’s advanced regions. Consistent with cost-saving 
industry relocation, such industries expand in other locations, where wages are 
comparatively low. Comparing locations where such industries expand to those 
where they do not, we find that both economic complexity and subsequent per 
capita income increased faster in the former group.

Keywords China · Regional development · Labor costs · Industry relocation · 
Economic complexity

JEL‑Classification D24 · O11 · O14 · O47 · O53 · R11

1 Introduction

Supply shortages in the labor market increase wages and thereby production costs 
of firms. The debates revolving around the end of cheap Chinese labor since the 
early 2000s suggest such a mechanism being at play. Industries which once were the 
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driving force behind China’s export-led growth now face higher wage than produc-
tivity growth (e.g. Ceglowski and Golub 2007; Li et al. 2012).

Not much is known about the consequences of this trend, however. While one 
could expect that sectors with excessive wage growth lack competitiveness and 
gradually disappear, outcomes might actually be different in China. The reason is 
China’s sheer size, both in terms of its population and its surface. Different regions 
in China range at different stages of economic development. Combined with limited 
labor mobility across regions this might result in China resembling a country that 
resides in multiple cones of diversification.1 Wage growth in more advanced regions 
would induce production relocation towards less developed regions within China, 
rather than denoting a general end to cheap Chinese labor.

Several factors, including demographic and structural change, could produce 
labor supply shortages. Sometimes they are confined to specific sectors or jobs. In 
the case of China, the specificity of labor supply shortages might materialize less 
across industries but mainly across regions. Given its combination of large internal 
distances and institutional barriers to internal migration (i.e., the so-called hukou 
system), China shares few characteristics with a typical national labor market where 
distances are moderate and mobility is high (Poncet  2006). Accordingly, also the 
end of cheap Chinese labor might be a regionally concentrated phenomenon and 
other regions might benefit from the relocation of such industries. Instead of observ-
ing that labor moves to the location where production takes place, high migration 
costs could induce firms and industries to relocate into a region where specific skills 
are abundant. The logic of this mechanism is comparable to models of the inter-
national relocation of production, where certain activities are shifted into locations 
with lower relative wages (e.g. Feenstra and Hanson 1997).

In this paper, we seek to trace such patterns empirically. We analyze how wage 
dynamics — driven by local aggregate conditions — influence the composition 
of China’s manufacturing sector across regions and industries. We use data from a 
panel of Chinese industry production during the period 1999-2007 and exploit infor-
mation on the location of the industry to obtain differences in their exposure to ris-
ing wage levels. To avoid capturing reverse causality effects or wage dynamics that 
reflect specific industry productivity shocks, we employ the average local wage rate 
of all industries. Moreover, we use instrumental variables to isolate the exogenous 
component of the variation in average wages over time.

Our results suggest that, after controlling for the local industry’s own wage rate 
and value added per worker, a higher average wage level in a location reduces pro-
duction, employment and firm counts. Such adjustments, however, are not gener-
ally observed. They reveal mostly where the overall wage level is already high to 
begin with. Moreover, industry output, employment, and number of firms are most 
affected in low-skill and labor-intensive industries. This is in line with theories of 
comparative advantage.

1 In international trade theory, cones of diversification denote the range of products a country can pro-
duce. Its relative position within such a cone is determined by the country’s endowment structure and 
determines its comparative advantage.
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To investigate cross-regional relocation, we identify industries experiencing 
a relative decline due to wage growth in China’s high-wage locations and analyze 
whether these same industries expand in other places. We find that a relative expan-
sion of such industries reveals in places that are geographically proximate to China’s 
high-income regions and where the relative wage in these industries is low. Also 
this pattern is in line with theories of comparative advantage, after conditioning on 
geographic factors.

Finally, we ask how locations that appear to attract industry activity from the 
high-income regions perform in terms of economic complexity (Hidalgo and 
Hausmann 2009; Hausmann et al. 2014) and find a positive relationship. “Attrac-
tive” locations experience a significantly faster increase in the economic com-
plexity index (ECI) during the period of our sample, by about 0.10-0.15 standard 
deviations. We estimate that through this channel, they also experienced faster per 
capita income growth.

Our paper contributes to the debate about the end of cheap Chinese labor 
(Ceglowski and Golub 2007; Li et al. 2012), which has been investigated recently 
by Donaubauer and Dreger (2018) and Xiong and Zhang (2016), for FDI flows and 
exports respectively. Most papers, however, remain general when it comes to cross-
regional heterogeneity within China and we argue that this distinction is important. 
Our evidence suggests that rising labor costs may indeed be an obstacle for China’s 
manufacturing industries, but the end of cheap labor seems to be true only for a 
number of highly-developed regions. The rest of China still offers competitive loca-
tions and might even benefit from wage growth in the more advanced regions.2 
This in line with conjectures by Li and Xu (2008); Lemoine et al. (2015) and Jain-
Chandra et  al. (2018), who document declining regional disparity in China. We 
observe that cost heterogeneity within a country can effectively promote the reloca-
tion of industries, and thus diversification, especially when labor costs increase in 
more developed regions.

Our research also relates to findings of Bernard et  al. (2008), who use factor-
endowment theory to study the location of industries in the United Kingdom (UK). 
In contrast to their static (cross-sectional) approach, we highlight in our work a 
mechanism where, over time, specific activities decline in one region and emerge in 
another. Although Bernard et al. (2008) document that changes in relative factor costs 
are related to changes in industry composition, they remain general where our paper 
documents the direction of such adjustments across regions and within narrow indus-
tries. Conceptually, our paper also relates to the work of Konings and Murphy (2006), 
who investigate whether multinational enterprises shift certain activities to their  
lowest-cost locations, and to a more general literature on the location choice of firms and  
industries (e.g. Forslid and Wooton 2003; Amiti and Javorcik 2008; Handley 2012).

Finally, our paper contributes to research, which finds that adopting new (and 
increasing the range of) activities can be a key ingredient for countries’ economic 
growth and development (Imbs and Wacziarg  2003; Klinger and Lederman  2006; 

2 Ruan and Zhang (2014) report similar trends of production relocation within China in the textiles and 
apparel sector, using a two-regions framework (Eastern vs. non-Eastern provinces).
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Koren and Tenreyro 2007; Cadot et al. 2011; Mau 2016). We show that this holds also 
for the case of regional development within a country. Moreover, although we cannot 
establish causality between rising wages in one and ECI growth in other regions, our 
results suggest that cost-saving industry relocations due to comparative advantage does 
not necessarily undermine economic complexity. While the related literature points 
out that economic diversification must take place in the “right” industries (Hidalgo 
and Hausmann 2009; Hausmann et al. 2014), our case illustrates that the cost-induced 
shifts in regional production patterns can result in such desired outcomes. These find-
ings are also relevant from a transnational viewpoint. In line with recent conjectures of 
Hanson (2020), China’s continuous technological upgrading in the early 21st century 
appears to be accompanied by labor-heavy activities moving into its less populated and 
expensive inner regions, instead of relocating fully into other developing economies.

In the following section, we present additional background information about 
China’s recent economic performance and highlight its regional economic hetero-
geneity. We describe the data and our empirical strategy in Sect. 3, while Sect. 4 
presents our findings for the relationship between wage growth and industry perfor-
mance. In Sect. 5 we evaluate patterns of industry relocation in greater detail and 
analyze its repercussions for the evolution of economic complexity and subsequent 
per capita income growth. Section 6 concludes.

2  Economic Performance Across Chinese Regions

2.1  General Background

China’s recent economic history witnessed an unprecedented increase in living 
standards and production capabilities. Following reforms initiated in the late 1970s, 
the country gradually transitioned towards a market-based economy where its per-
formance was fuelled by a large labor force, low wages, and international trade inte-
gration. As China’s economy continued to develop, the view that the age of cheap 
Chinese labor is coming to an end became increasingly popular (Li et al. 2012).

A closer look, however, reveals that levels of economic development differ 
greatly across regions. Substantial intra-national wage differences could be observed 
already in the 1990s and earlier years (e.g. Gustafsson and Shi 2002). Also today, 
most economic activity is concentrated in the provinces located alongside China’s 
eastern and southeastern coastline. More recently, China’s inner regions catch up, 
which may be attributed partly to dedicated efforts of the central government, but 
also to transfers of capital and technology (Lemoine et al. 2015; Brandt et al. 2018) 
and the relocation of industries into these regions.

To illustrate this regional economic transformation, we present two snapshots of 
provincial economic complexity measures reflected in occupation-based ECI scores 
(Fig. 1). The ECI of a region measures its relative position in the entire (Chinese) 
economy, based on its degree of economic diversification as well as the ubiquity 
of the economic activities in which it is involved. A high level of complexity indi-
cates that a region has a comparative advantage in many and/or rarely observed 



583

1 3

Rising Wages and Intra‑Country Industry Relocation: Evidence…

manufacturing sector activities. A low level of complexity suggests that a region 
has a comparative advantage in only very few and/or widely observed activities. 
Generally, a higher level of economic complexity is associated with better economic 
growth and development prospects (Hausmann et al. 2014).3 Not surprisingly, Chi-
na’s coastal provinces represent the most advanced regions. Comparing 1999 and 
2007, we observe that economic complexity increased the most in regions that are 
geographically proximate to the coastal provinces. One explanation could be that 
segmented labor markets and rising wages in advanced regions induced relocation 
of production to cheaper, yet nearby, locations in inner China.

2.2  Regional Variation and Trends

We consider Chinese cities as the main unit of analysis in our paper. They denote 
the second layer of China’s administrative division, below the province level. At 
this level of disaggregation, we can observe heterogeneity in economic performance 
across regions and over time for 289 locations on China’s mainland.

2.2.1  Cross‑Sectional Patterns

Table  1 displays regional contributions to total manufacturing output production, 
employment and value added in 1999. Most industry activity concentrates in coastal 
provinces, where numbers range between 69 percent for employment and 76 percent 
for output production.4 In terms of firm population, output and employment, central 

3 In this paper, all our computations of ECIs are performed with the user-written command “ecom-
plexity”, available for use in Stata at https:// github. com/ cid- harva rd/ ecomp lexity. An output-based ECI 
reveals similar patterns to the ones presented here.
4 We assign provinces as follows: Coast: Beijing, Fujian, Guangdong, Hebei, Jiangsu, Shandong, Shang-
hai, Tianjin, Zhejiang; Central: Anhui, Guangxi, Henan, Hubei, Hunan, Jiangxi, Shanxi; West: Chong-
qing, Gansu, Guizhou, Shaanxi, Sichuan, Yunnan; Northeast: Heilongjiang, Jilin, Liaoning. Qinghai 
province has been excluded due to too few observations.

Fig. 1  Regional Economic Complexity Index, 1999 vs. 2007

https://github.com/cid-harvard/ecomplexity
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provinces follow with contributions between 14 and 18 percent, whereas western 
and northeastern provinces account for about 5 percent. Variation coefficients indi-
cate cross-city dispersion for each variable within these regions. Comparing coastal 
and central provinces to the western and northeastern regions, we observe greater 
dispersion across cities in the latter group. This means that some cities in western 
and northeast China are economically much larger than others and that such differ-
ences are less pronounced in the coastal and central Chinese provinces.

Our data also reveals regional differences in terms of employee compensation, 
which we compute by dividing the total wage bill in a city by the number of employ-
ees. Combining this with city-level information on local minimum wage rates and 
average service sector wages, we can rank cities based on their two highest scores in 
these individual rankings and split them into five equally sized groups. We refer to 
these groups as “cost-quintiles” or simply “quintiles” in the remainder of this paper.5

In Table 2, we observe that the two highest cost-quintiles combined account for 
about 80 percent of industry output in our sample, and for about 73 and 93 percent 
of employment and exports respectively. The table also shows that city-level wage 
rates differ across locations within the same industries, such as cement manufactur-
ing (CIC 3111). Top-quintile city wages in this industry are 36 percent above the 
median city wage, while bottom-quintile wages are about 10 below the median. The 
last column indicates that 47 of the 57 top-quintile cities reside in a coastal province. 
69 out of the 85 coastal-province cities belong at least to the fourth cost quintile. 
This suggests that the economically most advanced regions in terms of economic 
size and complexity also tend to have the highest average wage levels.

Table 1  Regional contributions to industry activity, 1999

Authors’ calculations based on subsample of Chinese firm-level survey (ASIP), see Appendix. Rows 
indicate region’s shares in total activity as indicated in column titles. The last column states the num-
ber of cities populating a particular region. (Within) variation coefficients indicate dispersion in activity 
within respective regions. Regions defined as indicated in footnote 5

Region Firms Ouput Employment Value Added Cities

Coast 0.72 0.76 0.69 0.74 85
within : var-coeff. 1.31 1.25 1.09 1.25
Central 0.18 0.14 0.18 0.16 98
within : var-coeff. 0.86 0.99 0.77 0.97
West 0.06 0.05 0.07 0.06 71
within : var-coeff. 1.84 2.02 1.85 1.96
Northeast 0.04 0.04 0.05 0.05 35
within : var-coeff. 1.31 1.82 1.48 1.86
Overall 1.00 1.00 1.00 1.00 289
within : var-coeff. 2.00 2.07 1.69 2.00

5 The minimum wage data has also been used by Gan et al. (2016) and Mayneris et al. (2018). Informa-
tion on service sector wages is retrieved from Chinese Cities Statistical Yearbooks. We base our rankings 
on averages for the years 1999-2001.
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2.2.2  Differential Developments Across Chinese Regions

Before turning to the econometric model, we describe some patterns that are sug-
gestive of the mechanism we seek to identify. Figure  2a shows the evolution of 
coastal China’s contribution to total output, employment, and firm count over time. 
Figure 2b shows the same for top-quintile locations. Although ranging at different 
levels, trajectories are similar. Coastal and top-quintile cities strive during the late 
1990s and early 2000s, until their expansion slows down and reverses around the 
year 2004. This implies that the rest of China begins to catch up.

To explore potential reasons for this, we compare both wage levels and their aver-
age growth rates across these groups. As can be seen in Fig. 3, coastal (or top cost-
quintile) cities have substantially higher average wage rates than their comparison 
group throughout the sample period. At the same time, we observe that the average 
annual growth rates of manufacturing sector wages are fairly comparable between 
these regions, but typically somewhat higher in the lower wage regions. Hence, 
if wages are the reason why regional production patterns are changing, this must 
be because their increase is driven or accompanied by productivity growth across 
industries.6

3  Data and Empirical Approach

3.1  Chinese Manufacturing Survey Data

We exploit information from a Chinese firm-level data set, known as the Annual 
Survey of Industry Production (ASIP). This data has been widely used by research-
ers to study China’s economy. A comprehensive description is provided by Brandt 

6 Indeed, Fig. A1 presents comparative patterns for average productivity-adjusted wages (i.e., unit-labor 
costs). While they decrease across China during the early years of our sample, they begin to diverge in 
later years and result in a relative labor cost advantage in inner and lower-wage regions.

Table 2  Contributions to industry activity by cost-quintiles, 1999

Authors’ calculations based on the subsample of Chinese firm-level survey (ASIP), see Appendix. Each 
quintile is composed of 289∕5 ≈ 58 prefecture-level cities, except for the top quintile, which is composed 
of 57 cities. The wage rate refers to the average city-level wage rate relative to the median city in industry 
CIC 3111 (i.e., cement manufacturing)

Cost-quintile Firms Output Employment Value added Wage CIC 3111 Coast

Top (fifth) 0.59 0.65 0.56 0.62 1.36 47
Fourth 0.17 0.16 0.18 0.17 1.08 22
Third 0.09 0.09 0.11 0.09 1.04 9
Second 0.09 0.07 0.09 0.08 0.99 6
Bottom (first) 0.06 0.03 0.05 0.04 0.90 1



586 Y. Li et al.

1 3

et  al. (2014).7 Since we are interested in the dynamics and patterns of regional 
industry performance, we focus on a more aggregate level, namely, the local econ-
omy of prefecture-level cities, which represents the second layer of the administra-
tive division in China.8

Since any city-level variable we investigate reflects aggregates of several firms, 
we pay attention to identifying their location carefully. In most cases, this informa-
tion can be inferred via the first four digits of the so-called “dq-code” in the data, 
which identifies a city. In some cases (about 4 percent of the firms), this information 
is inconsistent over time. We impute consistent location codes based on the firm’s 
reported zip code and other information in the original data set. Eventually, we 
obtain unique city-level dq4-codes for all except 35 firms in our sample.

We also undertake basic cleaning of our data. Following Jefferson et al. (2008), we 
remove firms if they report, in any year, zero, negative, or missing figures for employ-
ment, total wage payments, output production, input use, net value of fixed assets, or 
paid-in capital. We also remove firms with fewer than eight employees, as they often 
report inconsistent information (Mayneris et al. 2018). Moreover, firms’ value-added to 
sales ratio must range between 0 and 1, and firms’ value-added per worker and capital 
must range within four standard deviations from the annual mean. After these steps, we 
observe 300,100 individual firms during the period 1998-2007. As we aggregate our 
data, we obtain an unbalanced panel with information at the city-industry level. Since 
a significant number of cities does not report any data in the year 1998, we restrict 

(a) (b)

Fig. 2  Contributions to overall industry activity, 1999-2007

7 By using this data, we limit our analysis to the manufacturing sector. Moreover, the firms reported in 
this dataset represent mostly large enterprises with annual sales of at least 5 million yuan (about 600,000 
US dollars). State-owned firms are included, regardless of their size. Overall, aggregated values of key 
variables, such as the number of firms, sales, output, and employment, are close to numbers reported 
in country-level statistics that are published in the China Statistical Yearbooks (see Brandt et al. 2014, 
fordetails).
8 The first layer below China’s central government represents Chinese provinces, of which there are 31, 
including four municipalities and five autonomous regions. Special administrative regions (SAR), such as 
Hong Kong and Macau, as well as Taiwan, are excluded from the survey.
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our sample to the period 1999-2007, and maintain only those cities and industries 
that report information throughout the sample. We further exclude four autonomous 
provinces (Inner Mongolia, Tibet, Xinjiang, and Ningxia), as well as Hainan province, 
which is an island. Cities in these provinces reveal only very little industry activity 
in terms of their number of industries and firms. In total, we observe 289 prefecture- 
level cities and distinguish 404 industries, classified according to the 4-digit CIC 
nomenclature.

Our empirical analysis will be divided into several steps. In this section, we focus 
exclusively on our approach to identify the relationship between city-level wage growth 
and industry-level performance within a city. The results of our analysis are presented 
in the next section and suggest that wage growth has inhibited relative industry perfor-
mance primarily for labor- and skill-intensive activities in coastal high-income loca-
tions. After establishing this relationship, Sect. 5 identifies industries that experience 
a relative contraction in these locations and investigates their evolution in the rest of 
China to infer suggestive evidence of industry relocation. Eventually, we explore which 
cities in inner China reveal a relative expansion in such activities and to what extent 
this entails changes in economic complexity. To maintain tractability, the econometric 
specifications and identification issues for these subsequent steps are discussed at the 
beginning of the respective sections and subsections.

3.2  Baseline Specification

Evaluating the relationship between economic performance and wages is challeng-
ing. Depending on the performance measure taken into consideration, wages set in 
a competitive environment are typically expected to reflect (at least partly) a direct 
or indirect outcome of it. Any empirical analysis is therefore subject to concerns 
regarding endogeneity and reverse causality. Nevertheless, an impact of wages on 

(a) (b)

Fig. 3  Levels and evolution of wages, 1999-2007
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economic performance is possible if the former are not exclusively determined by 
the latter. This could be the case in the presence of market imperfections (e.g. Hirsch 
et  al.  2020), example when labor supply is scarce. The “end-of-cheap-Chinese-
labor” debate purports such a scenario.

Our baseline approach broadly follows this line of reasoning by exploiting dif-
ferent levels of disaggregation in our data. That is, we consider the average pre-
vailing wage rate in a city rather than the wage rate in a city’s specific industry as 
our main variable of interest. Doing so, we assume that variation in local average 
wages reflects aggregate local labor market conditions that are independent of the 
performance in individual industries. Moreover, we implicitly assume that workers 
are mobile across industries within a city. Whenever an industry’s own productiv-
ity growth lags behind local average wage growth it faces upward pressure on its 
labor costs, which threatens its competitiveness. Higher average wage levels should 
then be associated with lower economic performance in individual industries after 
controlling for productivity. We translate this into the following estimation equation:

In our baseline specification, the outcome variable measures (the log of) output 
produced in city c, industry i, and year t. Alternative outcome variables measure 
employment and firm population. Our main variable of interest is the local wage 
level Wct−1 which proxies aggregate labor market conditions reflected in labor costs. 
To compute this variable we divide a city’s total wage bills by its total employment. 
We include it with a one year lag to address reverse causality concerns.9

Following our reasoning above we expect 𝛽 < 0 . We control for other determi-
nants of city-industry performance that are summarized in the remaining terms. 
To avoid that 𝛽  picks up confounding effects that are directly related to industry 
i, the variable vector �ict includes the industry-location specific wage rate ( wict ) as 
well as value added per employee ( vaddict ) as a measure of productivity. Finally, 
the two summation terms in Eq. (1) denote different sets of fixed effects. Industry-
year fixed effects control for aggregate industry dynamics, such as demand shocks, 
price shocks or changing production technology. The second set of fixed effects 
are included to allow for city-industry specific intercepts that reflect time-invariant 
cross-regional differences in sectoral productivity and specialization. Since we focus 
on a variable that varies at the city-year level, we adjust standard errors for cluster-
ing along this dimension.

3.3  Identification and Instrumental Variables

Despite measuring our variable of interest at a more aggregate level than our out-
come variable, the fact that wages are determined by complex interactions between 

(1)ln yict = � lnWct−1 + � ��ict +
∑

�it�it +
∑

�ic�ic + �ict

9 In our baseline measure, total wage bills and employment include also industry i. This can create bias, 
so we control for industry-level wages in all our specification and carry out a robustness check where we 
calculate city-level wages as the average for all industries, except i. Our main results and conclusions are 
robust to these alternative modelling choices.
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labor demand, supply, and general labor market conditions calls for further scru-
tiny. In fact, higher aggregate wages can reflect generally higher labor productiv-
ity, so that firms would be willing to expand industry activity in such locations. In 
that case, our OLS specification would partly rely on confounding factors and bias 
our estimates upwards; especially in high-cost locations where labor productivity 
and other productive amenities are assumed to be higher.10 We therefore turn to 
an instrumental variable (IV) approach that should accommodate causal inference 
through appropriate identification of the activity-deterring labor cost channel.

3.3.1  Instrumental Variables

Instrumental variable estimation can help establish empirical evidence on the exist-
ence, direction and magnitude of a causal relationship. A challenge, however, are the 
identifying assumptions that must be satisfied for an appropriate interpretation. A 
valid approach requires that the instrument is correlated with the endogenous regres-
sor (i.e. the average city-level wage rates) and uncorrelated with the dependent vari-
able through any other channel. Although statistical tests inform about the likeliness 
that these conditions are met, their interpretation requires caution especially with 
regard to the exclusion restriction that no other link exists between the dependent 
variable and the employed instrument. We therefore consider alternative potential 
instruments and specifications.

Minimum‑Wage Reform We first consider an instrument that relates to a specific 
policy intervention that plausibly captures the intended mechanism (i.e. rising labor 
costs) and also satisfies the exclusion restrictions. In 2004, the Chinese government 
tightened the law for the regulation and implementation of minimum wages. This 
required more frequent realignment to local aggregate conditions and higher penal-
ties for firms that violate the minimum wage standard. Effects of this minimum wage 
reform have been recently studied by Gan et al. (2016) and Mayneris et al. (2018).

A convenient feature of the minimum wages is that they are set according to 
threshold intervals. Hence, their levels differ across clusters of cities, while individual 
cities within a cluster can still face diverse economic circumstances. To employ this 
instrument, we adopt an approach similar to Mayneris et al. (2018) and compute, for 
each city, the fraction of firms paying wages below the prevailing minimum rate dur-
ing two years before the reform. We then interact this cross-sectional variable with a 
dummy variable, which switches from zero to one in the years 2004 and after:

IVminwage ≡ Exposurereform
ct

=
NF,below
c

NF
c

× Dt(1|t ≥ 2004)

10 This is related to the intuition in Rosen (1979) and Roback (1982) spatial equilibrium models that are 
widely used in the urban economics literature. In the context of our paper, higher wages can either reflect 
productive amenities that attract industry activity or indicate scarcity of labor and deter industry activity. 
Our aim is to identify the latter mechanism.
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Cities where more firms paid below the minimum wage are expected to be more 
exposed to the reform and consequently experience a faster increase in local average 
wage levels.

Labor Supply Proxies To capture supply-sided labor market developments, we 
consider local demographic factors, such as the age structure of the local resident 
population as an alternative instrument. Unfortunately, we cannot observe such data 
directly, so we proxy for demography using the number of students enrolled in pri-
mary education.11

In contrast to enrolment in higher education, we believe that primary school stu-
dents are more likely to live with their parents (in the same city) who would in turn 
supply to the local labor market. A persistent trend in the number of students can 
then be used as a rough approximation for the overall age structure and labor supply 
in a city. Increases in the number of students should be negatively related to changes 
in local average wages.

In addition to primary student counts, we proxy supply-sided local labor market 
conditions by counting official policy documents that promote measures to attract 
qualified labor. We conducted an online search in a repository for official city- and 
province-level policy documents that mention the keyword “attract talent” for each 
year of our sample and reaching back to 1997.12 Counting the number of such docu-
ments at the city level for the years 1997-2000, we obtain a rough picture of which 
cities explicitly promoted policies to attract labor at the beginning of our sample 
period. We interact this measure with a linear time trend to infer the effect of such 
measures on wage levels through labor supply.

Assuming that such policies have been successful, cities promoting these meas-
ures might face fewer labor supply shortages and slower wage growth during our 
sample period.

Privatization of the State‑Owned Sector Finally, we consider the gradual expansion 
of the private sector in China as an exogenous predictor of aggregate wage dynamics.

We do so by measuring the fraction of state-owned or state-controlled firms in a 
location and generically refer to such firms as state-owned enterprises (SOEs). An 

IVsupply1 ≡ N
enrol.prim
ct

IVsupply2 ≡ N talent
c

× yeart

IVSOE ≡
N

F,SOE
ct

NF
ct

11 We collected this data from various editions of the China City Statistical Yearbook.
12 The online database for official documents is Beida Fabao-Laws & Regulations Chinese Database. 
The URL is http:// www. pkulaw. cn/.

http://www.pkulaw.cn/
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SOE is identified based on the combined state- or collectively-owned share of paid-
in capital, applying a threshold of 50 percent.

There are several reasons to assume that privatization of the local economy has 
an impact on aggregate wage levels. First, the presence of state-owned firms is asso-
ciated with local protectionism, which undermines economic development and the 
activities of private enterprises (Lu and Tao 2009; Bai et al. 2009). Accordingly, the 
expansion of the private (or contraction of the state-owned) sector in China should 
be associated with general economic expansion and increased demand for labor. 
This would result in relative supply shortages. Second, compensation schemes of 
SOEs typically rely less on productivity than in privately managed firms, and pro-
ductivity is generally lower (Driffield and Du 2007). Hence, we expect that private-
sector expansion in China induced increases of local average wages as returns to 
education increase (Li et al. 2012). Industries that cannot keep up with these adjust-
ments face upward pressure on their production costs and should experience a rela-
tive decline in their performance.

Finally, privatization can have a negative effect on wage levels if state-owned 
enterprises overpaid their employees. In that case cost-saving measures taken after 
privatization are likely to reduce wages. While this introduces ambiguity on the sign 
of the overall effect, empirical evidence from eastern European transition economies 
suggests that the positive expansion-driven effects on wages clearly prevail among 
internationally oriented firms (Brown et al. 2010). Since privatization in China has 
not been followed by any major contractions of industry activity and coastal regions 
are highly export oriented, we expect that the expansion-driven positive effect of 
privatization on wages will dominate.

3.3.2  Descriptive Patterns and Caveats

Relevance and Identifying Variation Figure 4 illustrates how the identifying varia-
tion of our four proposed instruments relates to cities’ average wage levels. In panel 
(a) we depict cities’ exposure to the minimum wage reform as the fraction of firms 
initially paying below their threshold. The scatter plot indicates a negative relation-
ship with wage levels, suggesting that cities with higher wages will receive system-
atically milder treatment. This might cause in an identification problem in locations 
where the number of compliers is too low to induce any economically significant 
changes in average wage levels. As similar concern arises in Panel (c), where the 
instrument also relies primarily on exploiting cross-sectional variation in the preva-
lence of talent attraction policies. The dispersion of such activities is much large in 
higher-income regions, but values are mostly zero and almost always below five in 
the rest of the country. A relationship with labor cost trends wages might therefore 
be less robust in most parts of the country, although potentially sufficient in our core 
regions of interest.

The identifying variation for the instruments shown in Panels (b) and (d) is not 
limited to the cross-sectional dimension, so we plot their changes over time against 
cities’ average wage levels. There is a weak positive correlation between changes 
in primary school enrolment and average manufacturing sector wage levels, which 
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is driven by a small number of cities.13 Cross-city variation in this variable appears 
to be large in higher wage percentiles. A positive correlation is also found for the 
change in relative SOE populations across cities, where the decline is more pro-
nounced among lower-wage locations.14 Variation in these changes seem fairly simi-
lar across average wage percentiles, so that the relevance of this instrument should 
also be similar.

Validity of the Instruments While we have seen that our proposed instruments might 
reveal differential relevance in different specific contexts, our SOE-based instrument 
might also raise concerns regarding the validity of exclusion restrictions. Indeed, our 
outcome variables might be affected by privatization through channels other than 

(a) (b)

(c) (d)

Fig. 4  Socioeconomic conditions and average local wage levels across Chinese cities

13 The three cities with the largest growth are Dongguan and Shenzhen (both located in the province of 
Guangdong) as well as Nanning, which is the capital of Guanxi province.
14 This can be explained by initially higher fractions of SOEs in such locations, so that the scope for 
privatization using this measure is determined by the prevalence of SOEs at the beginning of our sample 
period.
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wages, such as increased firm entry (i.e. Brandt et al. 2018). This is a plausible con-
cern and the bias resulting from a violation of the exclusion restriction would render 
the expected negative effect of wages less significant.

Nevertheless, private sector expansion can be an important determinant of wage 
dynamics. First, increasing firm entry and economic expansion after privatization 
could still affect wages through increased labor demand, induces relative labor sup-
ply shortages. Moreover, if we interpret aggregate wages as a proxy for general 
changes in local economic conditions, our core mechanism of a shifting compara-
tive advantage inducing cross-regional industry relocation remains operational. 
Privatization-induced economic expansion could raise average wages through a bias 
towards skill-intensive activities. Any negative effect of wages on industry activity 
should then materialize primarily among the lower-skill and labor-intensive activi-
ties, which subsequently relocate to inner Chinese regions. We will test this pre-
diction in our subsequent analysis and experiment with alternative combinations of 
instruments to infer how they impact our findings.

4  Local Average Wages and Industry Performance

4.1  Pooled Sample

4.1.1  Industry Output Production

Table  3 reports our first set of results for industry-level output, estimated for the 
full sample. Columns (1) and (2) report OLS results, which suggest a negative and 
statistically significant relationship between the average local wage rate and industry 
production. Precision of the estimate increases if we include lagged industry wage 
as an additional control variable. The coefficients imply that a 10 percent increase in 
local average wage rates lowers industry output by about 0.8-1.2 percent. Looking at 
the average increase of local wage levels during our sample period, and taking into 
account the variation explained by our control variables and fixed effects, we find 
that a one standard deviation increase in local wage levels (about 11 percent) cor-
responds to a 0.9-1.3 percent reduction in local industry output.

Columns (3)-(6) report second-stage results for our IV specifications. Coef-
ficients for our main variable of interest are throughout negative and statistically 
significant. However, they differ in terms of magnitude. As expected, estimated 
IV and OLS coefficients differ, which suggests that our instruments capture only 
part of the variation in our main variable of interest.15 Considering the variation of 
the predicted average wage rate from column (4), we calculate that a one standard 
deviation increase corresponds to a 3.4 percent decrease in local industry produc-
tion. The corresponding number for column (6) suggests a 3.8 percent decrease in 

15 Another reason could be that instrumental variable estimation reduces measurement error, which typi-
cally induces attenuation bias on OLS coefficients.
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industry production. These numbers indicate that increases in local average wage 
rates impose a comparatively larger obstacle for industry development, if wages are 
driven by factors related to the local supply of labor, privatization-induced economic 
restructuring, and the minimum wage reform in 2004.

Considering the relevant test statistics for validity of the identifying assumptions 
in our IV estimation, we see that all specifications pass the Kleibergen-Paap test 
statistics. Whenever we use more than one instrument, we can also test the validity 
of the exclusion restrictions. In the present sample, the are rejected at the ten percent 
level, when we use all four instruments. That test passes comfortably in column (4), 
where we employ our two labor supply proxies.

Table 3  Manufacturing industry production in China and local average wages, 2000-2007

Standard errors in parentheses adjusted for clustering at city level. Statistical significance: a p < 0.1 ; 
* p < 0.05 ; **p < 0.01 . In all specifications, within R-squared refers to variation explained after control-
ling for city-industry and industry-year fixed effects

Dep. var.: log output (1) (2) (3) (4) (5) (6)
OLS 2SLS – second stage

lnWct−1 -0.081a -0.121* -2.457** -1.544** -0.789* -1.323**
(0.047) (0.047) (0.853) (0.454) (0.344) (0.344)

ln vaddict 0.565** 0.555** 0.574** 0.570** 0.568** 0.570**
(0.011) (0.012) (0.012) (0.012) (0.012) (0.012)

lnwict 0.067** 0.062** 0.114** 0.097** 0.084** 0.095**
(0.009) (0.011) (0.020) (0.013) (0.012) (0.012)

lnwict−1 0.073**
(0.007)

Observations 172,891 144,045 172,891 168,675 156,597 156,238
Clusters (city-level) 289 289 289 267 217 217
R-squared (within) 0.195 0.183

2SLS - first stage: lnWct−1

Fraction SOEsct−1 -0.229** -0.130a

(0.065) (0.076)
Students primaryct−1 -0.119** -0.069

(0.040) (0.044)
Policy attract laborc× year t -0.003** -0.002**

(0.001) (0.001)
Minimum wage reformc× yr≥2004 1.543** 1.083**

(0.284) (0.261)
Weak instruments (F-stat) 12.262 26.126 29.488 21.441
Underidentification (p-val) 0.001 0.001 0.000 0.000
Hansen J-statistic (p-val) 0.694 0.071
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4.1.2  Industry Employment and Firm Population

In addition to industry output, we analyze industry employment and firm population. 
Table A1 reports these results in the same fashion as Table 3. The first two columns 
show OLS results. Columns (3)-(6) present the second-stage estimation for the differ-
ent sets of instruments.16 The upper panel of Table A1 shows results for employment. 
They are comparable to those for industry output, but statistically more significant 
and overall somewhat more consistent across specifications. Using our specification 
with all four instruments in column (6), we calculate an implied reduction by about 
-4.1 percent in average industry employment due to increasing average wages.

In the lower panel of Table A1, estimated adjustments in city-industry firm popu-
lations suggest a very similar pattern. As before, OLS results suggest a more mod-
est contraction due to wage growth. The predicted decline amounts to 4.2 percent, 
according to our IV specification in column (6). In contrast to the previous specifi-
cations, the Hansen-J test statistic for overidentification is not rejected in this model. 
Overall, the similarity of the results across our three different outcome variables 
suggests that the estimated relationship is quite uniform. We cannot identify any 
obvious pattern that would suggest a substitution effect of labor for other production 
inputs or that only certain types of firms (i.e., very large or very small firms) drive 
this relationship.

4.1.3  Robustness Checks

Although our main strategy for inferring the relation between industry performance 
and wages relies on instrumental variable estimation, we consider two robustness 
checks that relate to our OLS models. The first test addresses the potential bias that 
might result from a mechanical link between the dependent variable and out main 
variable of interest. Since average local wages are calculated based on all indus-
tries m that are present in city c, lnWct−1 also includes information from industry 
i. Any potential mechanical relationship resulting from this approach might induce 
endogeneity bias, so that we calculate an industry-specific average wage rate that 
represents the local average wage in all industries except i: lnW≠i

ct−1
 . Using this vari-

able, we obtain further evidence in support of our proposed mechanism, as we show 
in Table A2. Regardless of which dependent variable we use, our initial results are 
confirmed and strengthened.

We also consider the possibility that wage dynamics in other cities ≠ c affect 
industry activity in c. In fact, the main hypothesis of this paper is that this contrib-
utes to economic restructuring at a broader scale. We test this mechanism in a more 
general setting by including an additional control variable that measures the average 
wage in other cities and consider definitions of “other cities”. The first definition 
takes considers wages in the five most proximately located cities to c. The second 
definition considers wages in all other cities ≠ c , while the third definition considers 

16 Since we only change our dependent variable, first stage results are the same as before and no longer 
reported.
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only wages in coastal top-quintile locations. In all cases, we account for the bilat-
eral distances between k and c to measure other cities’ wage rates as a proximity 
weighted city-specific average. Our results in Table A3 suggest indeed that wages in 
proximately located other cities contribute to the competition on local labor markets. 
Their coefficient is negative and marginally significant, similar to the one found for 
our baseline specifications. The relationship becomes statistically weaker if we con-
sider proximity-weighted wage dynamics in all other cities, as shown in columns (3) 
and (4), and suggests that local economic activity is not generally shaped by country 
wide trends. However, columns (5) and (6) indicate a large positive and statistically 
significant relationship between industry activity in c and distance-weighted wage 
dynamics in coastal high-income cities. This lends support to our proposed mecha-
nism which we will explore in greater detail below.

4.2  Regional Subsamples and Industry Heterogeneity

Our baseline analysis considered all Chinese cities from our sample to estimate the 
relationship between local wage levels and industry performance. In the following, 
we explore whether particular regions and industries drive this relationship.

4.2.1  Outcomes Across Chinese Regions

We start by dividing China broadly into two regions, coastal China and inner China, 
expecting that responses to wage growth differ based on initial conditions (see 
Sect. 2). If wages are an important determinant of industry competitiveness, locations 
where wages are already high might experience greater adjustment pressure. In fact, 
wage growth in less developed and inner Chinese regions might reflect economic 
catch-up rather than competitiveness-impeding labor cost growth.

Table 4 presents our results for output production in different regions. We first 
compare coastal and non-coastal locations, then distinguish top versus remaining 
quintiles (within coastal provinces). IV results for two different sets of instruments 
are reported. Columns (1)-(4) show the set which we used to proxy labor supply 
only. Columns (5)-(8) use the full set of instruments. Considering the subsample for 
inner China in columns (1) and (5), we find no support for the relationship obtained 
earlier from our baseline specification. Point estimates are much smaller and statisti-
cally insignificant. By contrast, columns (2) and (6) focus on coastal provinces and 
show results similar to those reported in Table 3. Breaking the coastal subsample 
further down to compare top-quintile with other locations, we find that only for the 
former group a statistically significant and negative coefficient is reported.

While splitting up samples sacrifices precision in our estimates, comparing esti-
mated signs and magnitudes of the coefficients across sub-samples suggests that the 
initially estimated relationship is most likely driven by the top-quintile locations in 
coastal China. Also first-stage results of this sample are most consistent with those 
reported for the full sample. The quantitatively smaller coefficient estimate in col-
umn (8) may indicate that the privatization of SOEs and the effect of the minimum 
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wage reform in China have less uniform effects on industry output in the top-quintile 
locations, but in contrast to Table 3, the test statistics support both relevance and 
validity of the instruments.17

Table 4  Manufacturing industry production and local average wages in different Chinese regions, 2000-
2007

All specifications include the log of city-industry specific wages and value added per employee as control 
variables. City-industry and industry-year fixed effects included in all specifications. Standard errors in 
parentheses adjusted for clustering at city level. Statistical significance: a p < 0.1 ; * p < 0.05 ; **p < 0.01

Dep. var.: log 
output

(1) (2) (3) (4) (5) (6) (7) (8)

2SLS: second 
stage

inner China coastal China (by quintiles) inner China coastal China (by quintiles)

all non-top top all non-top top
lnWct−1 -0.453 -1.427** 1.740 -1.817* -0.502 -1.259** -0.628 -0.768a

(0.593) (0.526) (1.522) (0.738) (0.434) (0.384) (1.179) (0.422)
Observations 71,018 97,518 29,201 68,044 60,771 95,308 26,967 68,044
Clusters (city-

level)
182 85 38 47 136 81 34 47

First stage estimation: lnWct−1

Fraction 
SOEct−1

-0.034 -0.283** -0.206 -0.233a

(0.117) (0.103) (0.206) (0.127)
Students pri-

maryct−1
-0.101* -0.128* -0.012 -0.107 -0.113a -0.027 0.009 -0.039

(0.050) (0.058) (0.105) (0.067) (0.068) (0.054) (0.121) (0.065)
Policy attract 

laborc× year t
-0.003 -0.003** -0.009 -0.002** -0.003 -0.002** -0.009 -0.002**

(0.002) (0.001) (0.007) (0.001) (0.003) (0.001) (0.008) (0.001)
Min. wage 

reformc×yr≥
2004

1.007* 1.009** -0.145 2.090**

(0.418) (0.309) (0.461) (0.483)
Weak instru-

ments 
(F-stat)

4.290 17.414 0.961 12.270 3.009 15.712 0.610 19.867

Underidentifi-
cation (p-val)

0.030 0.006 0.360 0.037 0.047 0.000 0.695 0.008

Hansen 
J-statistic 
(p-val)

0.005 0.562 0.950 0.468 0.023 0.367 0.057 0.277

17 We also experimented with other combinations of IVs for the coastal top-quintile subsample. Results 
appear to be stronger when we exclude the minimum wage reform (as we expected based on our discus-
sion in the previous section) The IV coefficient increases to −1.182 and becomes statistically significant 
at the 5 percent level. The p-value of the corresponding Hansen-J statistic increases to 0.305. Excluding 
the fraction of state owned enterprises (while keeping the minimum wage reform) appears to weaken the 
absolute size and statistical significance for our coefficient of interest in the second stage of our estima-
tion. We report the latter results for various city samples and subsamples in Table A4.
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4.2.2  Outcomes Across Types of Industries

Our results so far provide evidence in support of a negative relationship between the 
local wage rate and industry performance. While we found heterogeneous responses 
across Chinese regions, we still pooled our samples across industries. It is likely, 
however, that not all industries respond in the same way, so we briefly explore this 
issue here.

Table 5 shows OLS and 2SLS estimation results with industry-specific interac-
tion terms for our main variable of interest. The sample is restricted to cities resid-
ing in coastal provinces and belonging to the top cost-quintile, as explained above. 
Those cities were found to be most likely to experience adverse effects of local aver-
age wage growth.

In columns (1)-(3) of the table, we interact with the local average wage rate with 
an industry-specific (time-invariant) measure of low-skill intensity. We obtained 
this measure from data used by Amiti and Freund (2010), which relies on infor-
mation from the Indonesian manufacturing census.18 By inverting this measure we 
obtain the fraction of production workers in total employment. The estimated coef-
ficients indicate that the negative relationship with industry output is significantly 

Table 5  Manufacturing industry production and local average wages in different types of industries, 
2000-2007

Table report estimates only for top-quintile coastal locations. Two IVs indicate instrument set using the 
number of primary school students and the number of policy documents indicating measures to attract 
labor. All IVs indicate that, in addition, the fraction of SOEs and exposure to minimum wage reform 
were used as instruments. All specifications include the log of city-industry specific wages and value 
added per employee as control variables, as well as city-industry and industry-year fixed effects. Stand-
ard errors in parentheses adjusted for clustering at the city-level. Statistical significance: a p < 0.1 ; 
* p < 0.05 ; **p < 0.01

(1) (2) (3) (4) (5) (6)
OLS 2SLS OLS 2SLS

two IVs all IVs two IVs all IVs
lnWct−1 -0.018 -1.791* -0.772a -0.041 -1.904* -0.860*

(0.109) (0.744) (0.416) (0.110) (0.741) (0.415)
× low-skill intensity i -0.247** -0.759** -0.793**

(0.058) (0.236) (0.169)
× labor intensity i -0.156a -0.798* -0.751*

(0.082) (0.337) (0.284)
Observations 66,674 66,532 66,532 68,188 68,044 68,044
Clusters (city-level) 47 47 47 47 47 47
R-squared (within) 0.177 0.178

18 This data is disaggregated at the 6-digit level of the Harmonized System nomenclature (HS6). We 
concord this data to our 4-digit CIC industry classification using a dataset from China Customs, which 
reports both CIC and HS codes. Based on total value and frequency ranking, we created a crosswalk to 
assign each HS6 product to a unique CIC4 industry code.
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more pronounced in low-skill intensive industries. In columns (4)-(6), we consider 
an alternative time-invariant indicator of industry characteristics. Computing, for the 
year 1999, the industry-specific labor share in production (i.e., total wage payments 
divided by total output), we find that industries using labor intensively at the begin-
ning of our sample period experience a significantly larger reduction in output when 
the local average wage level increases.

Altogether, these findings confirm that aggregate wage dynamics have different 
effects on industries, depending on how intensively they make use of (low-skilled) 
labor in the production. While this result is not surprising and follows standard eco-
nomic theory, we interpret this as reassuring evidence that supports our econometric 
identification strategy.

5  Relocation of Industry Activity

In this section we explore the repercussions of wage growth for the organization 
of industrial production across China. We proceed in three steps. First we identify 
the individual industries for which output production is negatively related to aver-
age local wage growth in the coastal top-quintile locations. Second, we focus on the 
remaining sample of Chinese cities and estimate whether such industries reveal a 
significantly different performance than industries that do not reveal such negative 
relationships. Third, we will investigate which locations are most likely to attract 
such industries and how they perform relative to other locations in inner China.

5.1  Shrinking Industries in High‑Cost Locations

In order to conduct the first step of our analysis, we re-estimate our baseline esti-
mation equation for the subsample of coastal top-quintile locations. Instead of esti-
mating the average relationship with local wage levels, we now allow each CIC4 
industry to have an individual coefficient. That is, we interact our main variable of 
interest lnWct−1 with an industry-specific dummy. Moreover, instead of including 
lnWct−1 directly into our estimation equation, we use its predicted value as obtained 
from our 2SLS specification with all four instruments. The reason to do so is that we 
intend to capture the variation in average wages that is driven by a broad set of local 
aggregate conditions. We have reported the baseline result for this specification in 
column (8) of Table 4 and now augment it as follows (control variables and fixed 
effects remain the same as before):

Estimating this equation produces 402 estimates of � i.19 Whenever an estimated 
coefficient � i is negative and statistically significant at the five percent level, we 

(2)ln yict =
∑

i

𝛽 i(ln Ŵct−1 × �i) + 𝛾 ��ict +
∑

𝛿it�it +
∑

𝛿ic�ic + 𝜀ict

19 No estimate could be obtained for two industries, due to too few observations. We assign them a value 
equal to zero.
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consider this industry as “shrinking” in coastal top-quintile locations. This classifi-
cation applies to 103 industries, which means that about a quarter of the industries 
in our sample experience a significant relative reduction of output.

An aggregated overview of these industries is presented in Table A5. It states the 
absolute number of industries observed across sector groups, as well as the number 
and fraction of industries classified as shrinking according to our estimation. The 
largest fraction of shrinking industries can be found in the rubber and plastic prod-
uct sectors, followed by different kinds of equipment manufacturing, and the textile, 
clothing, and apparel industries. Much lower fractions are reported for agricultural 
products industries, for instance. Inspecting some key attributes of these industries, 
we confirm our previous findings that the set of shrinking industries are on aver-
age less skill-intensive and more labor intensive than other industries in coastal 
top-quintile locations (Fig. A2). We also find that shrinking industries are on aver-
age less populated by state-controlled firms and that they have a lower value-added 
share in production.20

5.2  Relocation of Industry Activity to Inner China

To conduct the second step of our analysis, we set up an estimation equation to 
inspect whether industries marked as shrinking perform differently than other indus-
tries in inner China. That is, we regress the log of output production using only the 
sample of cities which we had excluded in the previous step:

In order to identify a differential performance for these industries, we interact 
the industry-specific marker shrinki with a time trend. We control for city-industry  
effects as well as city-year effects in order to capture aggregate local trends and 
variation. An estimate of 𝜉 > 0 will indicate that industries that experience a rela-
tive decline in coastal top-quintile locations, expand relatively faster in the rest of 
China.21

Our results are presented in Table 6. The first column suggests that there is no 
general relationship between output production in inner China and industries marked 
as shrinking in the coastal top-quintile locations. In column (2), we assume that cit-
ies which already reported activity in shrinking industries at the beginning of our 
sample period are more likely to attract those activities from the coast. We there-
fore construct a city-level variable, coverage99

c
∈ [0, 1] , which measures the fraction 

(3)ln yict = �(shrinki × yeart) +
∑

�ic�ic +
∑

�ct�ct + �ict

20 All except the latter relationships are statistically significant at the 5 percent level in a probit estima-
tion. The relationship for value-added share in production becomes strongly statistically significant in 
later years of our sample (i.e., since 2004). This might suggest that firms in shrinking industries have 
increased their share of manufactured intermediate inputs.
21 Although we cannot fully rule out the possibility of reverse causality in this specification, we recall 
that the marking of industries as shrinking is based on an IV specification, which predicted variation in 
average wages with aggregate local developments in coastal top-quintile locations. We argue that such 
developments are unlikely to be determined by industry dynamics in inner China.
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of shrinking industries i that were active in city c at the beginning of our sample 
period. Interacting this new variable with our original variable of interest results in 
an increased point estimate. Yet, no general trend can be detected at conventional 
levels of statistical significance.22 Finally, we allow for the possibility that the relo-
cation of industry activity takes some time, and reveals only in later years of our 
sample. We therefore include an additional interaction with a period dummy, which 
takes a value equal to one in years 2004 and after, and zero otherwise. These results, 
shown in columns (3)-(5), suggest that activity in the marked industries increased 
significantly relative to the rest of the local manufacturing sector.23

In order to interpret the quantitative meaning of the results reported in the final 
four columns of Table 6, we multiply the point estimates with an average city’s value 
of coverage99

c
 . It measures the fraction of the total number of industries marked as 

shrinking that were also active in inner China’s city c in 1999. In an average city 
this fraction was about 0.12, so that we can infer from column (3) that these indus-
tries expanded by about ( 0.12 × 0.261 ≈ ) 3 percent, on average and relative to other 
industries since 2004. The corresponding number for industry employment range 
in a similar order of magnitude, whereas the percentage increase in the number of 
firms is statistically weaker and estimated to be about 1.8 percent.24

24 We attribute this divergence to the fact that the number of firms operating in a region not necessarily 
reflects its economic size. In the following, we focus on outcomes in production and employment.

22 We note that clustering at the industry level reflects the most conservative approach. Clustering at 
the city-industry or industry-year level results in a significant coefficient in column (2), while the one 
reported in column (1) remains insignificant.
23 We present a robustness check for these results in Table A6, where we explore whether our results are 
driven by general trends in skill- or labor-intensive industries. In both cases this cannot be confirmed.

Table 6  Attraction of industry activity by inner Chinese locations, 1999-2007

Standard errors in parentheses adjusted for clustering at industry level. Statistical significance: a p < 0.1 ; 
* p < 0.05 ; ** p < 0.01 . All estimates include city-industry and city-year fixed effects

(1) (2) (3) (4) (5)
Dependent variable: (log) Output Employment Firms

shrinki × yeart 0.008
(0.009)

shrinki× coverage 99
c
× yeart 0.038 -0.004 -0.014 0.020

(0.028) (0.026) (0.027) (0.019)
shrinki× coverage99

c
× yr≥2004 0.261* 0.250* 0.151a

(0.123) (0.112) (0.086)
Observations 116,495 115,128 115,128 115,128 115,128
Cluster (industry-level) 403 403 403 403 403
R-squared 0.816 0.815 0.815 0.799 0.795
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5.3  Relocation of Industry Activity to Individual Cities

Our results from the previous subsection suggests that industry activity might have 
gradually diffused from coastal top-quintile locations to other locations in China. 
Yet we do not know which cities these are, and whether the relocation promotes or 
inhibits their economic performance and development. We explore these questions 
in the following paragraphs.

5.3.1  Identification of Attractive Cities

In order to answer the question to which cities industry activity potentially diffuses, we 
adopt a generic approach that is similar to the one used before to identify the set of shrinking 
industries. That is, we augment Equation (3) by including an additional interaction term:

The coefficient �0 is equivalent to � of the previous equation and captures the 
trend for industries marked as shrinking. The newly inserted interaction term cap-
tures the city-specific change in these industries since 2004. For any city where 𝜉c is 
positively and significantly different from zero, we may assume that it attracts indus-
tries marked as shrinking from coastal top-quintile locations.

We present our results graphically for two different outcome variables in Fig. 5, 
based on a threshold of 10 percent statistical significance. “Attractive” cities are 
indicated by the green shading, whereas yellow shading indicates that cities did not 
produce a significantly positive estimate of �c . Comparing the patterns in panels (a) 
and (b), we note that they are not identical.25 Yet, we observe some regional clusters 
mainly in the southern and central regions of China. In some cases also cities in 
northeastern China appear to expand activity in these industries. Overall, 18 percent 
of the 242 observed inner Chinese cities appear expand manufacturing activity in 
industries that experience a relative decline in China’s high-cost locations.

Before investigating the relative performance of attractive vis-à-vis other cities 
in inner China, we present a brief summary of their key characteristics in appendix 
Table A7. We see in column (1) the total number of cities in four major geographic 
regions. Column (2) indicates the number of cities for which we obtained a significantly 
positive estimate of �c for both of our outcome variables. This is the case in 31 cities 
overall. Column (3) denotes the respective fraction, obtained from dividing column (2) 
by (1). It indicates that both in absolute and relative terms industries appear to have 
diffused mostly to central and western regions. Columns (4) and (5) suggest that an 
average city in coastal China has a more diversified industry base than its counterparts 
in other regions. It is also more active in industries marked as shrinking. Nevertheless, 
coastal cities are not generally more successful in attracting such industries. In the final 
two columns, (6) and (7), we report relative wages across industries and within cities. 

(4)

ln yict = �0(shrinki × yeart) +
∑

c

�c(shrinki × �t≥2004 × �c) +
∑

�ic�ic +
∑

�ct�ct + �ict

25 A possible explanation could be internal migration frictions, which distort an efficient allocation of 
labor.
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Computing the ratio of average wages paid in shinki = 1 to shinki = 0 industries, for 
each city and year, and comparing these ratios across cities based on whether they were 
found to attract industries or not, suggests that relative wages tended to be lower in the 
former group. The pattern is especially evident in the central and western regions and 
suggests that they might attract industries because of lower relative wages, i.e., a greater 
abundance of the labor and skills needed for their production.26

5.3.2  Relocation of Industry Activity and Economic Complexity

Our finding that only some locations in inner China appear to have attracted industry 
activity enables us to inspect their relative economic performance. Relating back to 
Fig. 1, which suggested that some regions in inner China experienced notable increases 
in economic complexity, we ask whether these patterns are related to our estimates of 
industry attraction. To evaluate this, we estimate a linear cross-sectional regression for 
the change in cities’ economic complexity between 1999 and 2007 ( ΔECIc,99−07):

The first parameter, a, denotes a constant, whereas b1 denotes the importance of 
the initial level of economic complexity in city c. Our main interest lies in the param-
eter b2 , which will indicate whether ECIs increased faster in cities found to attract 
industry activity. Generally, we define a city as attractive, if its previously obtained 
estimates of 𝜉c were positive for all three of our outcomes variables (i.e., output, 
sales, and employment), but we also investigate cities that are attractive in terms of 
each these outcome variables, separately. We include province fixed effects, �p , to 

(5)ΔECIc,99−07 = a + b1ECIc,99 + b2DumGrowc + �p + ec

26 We ran linear regressions of the relative wage on a city-specific dummy indicating whether the loca-
tion attracted industries or not. In the case of an attractive city, the relative wage is 4.8-6.5 percentage 
points lower, depending on whether no, regional, or province-level fixed effects were included. In all 
specifications this difference was estimated to be statistically significant at the 10 or 5 percent level.

Fig. 5  Cities in Mainland China attracting industry production and employment
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capture cross-regional heterogeneity that can be attributed to other, yet, unobserved 
economic and political developments. Thus, our estimate of b2 informs about the 
increase in economic complexity of cities expanding activity in shrinki = 1 indus-
tries, relative other cities in the same province. A statistically significant estimate 
of b2 > 0 lends support to the hypothesis that industry relocation contributed to an 
increase in cities’ economic complexity.

Main Findings Our baseline results are reported in Table 7, where we consider the 
alternative definitions of cities’ attractiveness as described above. ECIs are stand-
ardized and computed based on either cities’ output or occupation structure (i.e., 
ECIY and ECIL ). We report results for our benchmark definition in the two final 
columns, whereas Columns (1)-(2) report the findings for cities previously found to 
expand in terms of industry production, as shown in Fig. 5a. Columns (3)-(4) show 
findings for cities found to expand in terms of employment.

In all specifications, increases in ECIs appear to depend on the initial level of 
economic complexity. This indicates unconditional convergence across China 
and is in line with previous findings for industry production and labor productiv-
ity (Lemoine et  al.  2015). Our estimates of b2 are significantly positive for loca-
tions found to expand industry production, but not for attracting activity in terms of 
employment. An explanation could be that China’s strict internal migration regula-
tions lead to distortions in the allocation of labor and, therefore, to a less precise 
estimate for this outcome.27 Another explanation could be that increases in eco-
nomic complexity follow only, if industries increase actual production, irrespec-
tive of employment. This might imply a transfer not only of activities but also of 
the related knowledge, technology, and capital so that labor productivity in these 

27 Local citizenship in China population is administered under the hukuo system, which distinguishes 
rural and urban citizenship. Due to this system, migration to a different region entails substantial impedi-
ments for access to basic public services, such as health, insurance, or education. Recently, the hukuo 
system regulations have been reformed in some Chinese cities, which has been found to have a signifi-
cant impact on local labor markets (Zhao 1999; Meng 2012; Bosker et al. 2012). The economic costs of 
factor misallocation in China have been found to be substantial (Hsieh and Klenow 2009).

Table 7  Change of ECI for across inner Chinese cities, 1999-2007

Robust standard errors are reported in parentheses. Statistical significance: a p < 0.1 ; * p < 0.05 ; ** 
p < 0.01 . All specification include province-level fixed effects to control for regional trends

(1) (2) (3) (4) (5) (6)
Attraction of: Output Employment Both

Dep var: ΔECIL ΔECIY ΔECIL ΔECIY ΔECIL ΔECIY

ECIc,99 -0.369** -0.374** -0.368** -0.373** -0.365** -0.370**
(0.052) (0.049) (0.052) (0.049) (0.052) (0.049)

DumGrowc 0.115* 0.123* 0.045 0.057 0.118a 0.114a

(0.057) (0.053) (0.061) (0.057) (0.067) (0.064)
Observations 242 242 242 242 242 242
R-squared 0.298 0.338 0.291 0.329 0.296 0.334
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sectors increases as well.28 Overall, a quantitative interpretation of these results 
suggests that cities found to attract industry activity from coastal top-quintile 
regions appear to have experienced an increases in ECI by about 0.11-0.12 standard 
deviations relative to other cities in the same province.

Robustness In order to see whether these estimates reflect some general (unobserved) 
attributes of attractive cities, we attempt to validate our findings with a placebo regres-
sion. That is, we construct city-level ECIs based on a subset of industries, selecting 
only those which were not marked as shrinking (i.e., shrinki = 0 ). If attractive cities 
had generally higher ECI growth, estimates of b2 should be positive and significant also 
in this subset. We present the results for this specification in Table A8 and find that this 
is not the case. We conclude that our baseline findings of faster ECI growth may indeed 
originate from the cost-saving relocation of industry activity to inner China.

We are also interested in seeing whether the potential number of attracted indus-
tries matters for subsequent ECI performance. We therefore interact with our indi-
cator variable DumGrowc with the number of shrinki = 1 industries in which city c 
is active during our sample period. For this test, we consider the most conservative 
classification for an attractive city, so that DumGrowc = 1 , if the previously city-
specific estimate of 𝜉c was positively significant for both outcome variables. The 
results are presented in Table A9, where estimated coefficients appear to be quan-
titatively smaller, yet, highly statistically significant across all our specifications. 
This suggests that the more industries a city potentially attracts, the faster is also 
its ECI growth.29 According to the point estimates reported in columns (2) and (4), 
each additional industry that potentially diffused to a city is associated with a 0.005 
standard deviations increase in economic complexity. With an average attractive city 
being active in about 30 shrinki = 1 industries, this implies that economic complex-
ity increased by about 0.15 standard deviations, relative to other cities in the same 
province. This average estimated effect is slightly higher but still within one stand-
ard error of the corresponding point estimate from our baseline specification.

5.3.3  Relocation of Industry Activity and Subsequent Per Capita Income Growth

We finally investigate to what extent increasing economic complexity facilitates the 
economic development of China’s local economies. To investigate this question, we first 
estimate the contribution of city-level ECI changes (between 1999 and 2007) to a city’s 
growth in per capita GDP during subsequent years (between 2007 and 2014). Based on 
this estimate, we then compute the implied contribution of industry relocation.

28 Recall that we found, for the later years of our sample, that industries marked as shrinking also 
decreased their value-added share of production in our coastal top-quintile locations. This might indicate 
that manufactured intermediate inputs are now sourced from inner China and from locations that are able 
to meet requirements for the quality of these inputs. Since we cannot observe any flows between Chinese 
cities, this explanation remains speculative. Yet, it fits the patterns we document here.
29 We highlight that our industry-count measure reflects only potentially attracted activities, because we 
cannot observe which (subset) of the 103 shrink

i
= 1 industries actually do expand. Our previous esti-

mates only indicate that this group of industries has expanded significantly faster than the group of other 
( shrink

i
= 0 ) industries.
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We adopt a specification similar to Hidalgo and Hausmann (2009) and Hausmann 
et al. (2014) to estimate the overall relationship between ECI changes and subsequent 
per capita GDP growth:

We control for the initial income level in 2007 ( lnPGDPc,07 ), economic complexity 
in 1999 ( ECIc,99 ), and the change in economic complexity between 1999 and 2007, 
which was our dependent variable in Eq. (5). The results are presented in Table 8.

Besides strong support for unconditional convergence, indicated by the negative coef-
ficient for lnPGDPc,07 , we also find a significant and positive relationship with eco-
nomic complexity eight years before. This suggests that the growth-facilitating effect of 
economic complexity is quite persistent, so that an economy can benefit from it also 
in the medium- to long-run. Moreover, after controlling for unobserved province-level 
characteristics, we find for both output- and occupation-based ECIs that past increases in 
this measure significantly contribute to the city’s per capita GDP growth in later years. 
The quantitative interpretation is that a one standard deviation increase corresponds to 
a 10-12 percent increase in the growth of per capita GDP between 2007 and 2014, or 
about 1.4-1.7 percent per year.30 Combining these numbers with our estimates reported 
in Tables 8 and A9, we calculate that the cost-saving relocation of industries may have 
contributed an additional increase by about ( 0.11 × 0.103 = ) 1.3 to ( 0.15 × 0.121 = ) 
1.8 percent to GDP per capita growth in cities that attracted industry activity.

To put these numbers into perspective and assess their economic magnitude, we can 
relate them to the actually observed increase in per capita GDP. In cities that attracted 
industry activity, we observe that per capita income grew by about 68% between 2007 
and 2014. The contribution of cost-saving industry relocation then amounts to approxi-
mately 1.9-2.6 percent of this growth rate. Inner Chinese cities that did not attract industry 
activity had about 66% per capita income growth during this period. This means that our 

(6)
Δ lnPGDPc,07−14 = a + b1 lnPGDPc,07 + b2ECIc,99 + b3ΔECIc,99−07 + �p + ec

Table 8  Economic complexity 
and subsequent per capita GDP 
growth in Chinese cities

Robust Standard errors are reported in parentheses. Statistical sig-
nificance: a p < 0.1 ; * p < 0.05 ; ** p < 0.01

ECI measure: Output-based Occupation-based

Dep. var.: 
Δ lnPGDPc,07−14

(1) (2) (3) (4)

lnPGDPc,07 -0.205** -0.174** -0.204** -0.178**
(0.027) (0.032) (0.027) (0.031)

ECIc,99 0.064a 0.114** 0.064a 0.123**
(0.034) (0.038) (0.036) (0.037)

ΔECIc,99−07 0.077 0.121* 0.082 0.103a

(0.061) (0.055) (0.061) (0.058)
Province FE - Y - Y
Observations 215 212 215 212
R-squared 0.162 0.370 0.163 0.371

30 These numbers are similar to the estimate of Hausmann et al. (2014), who find an average effect of 1.6 
percent.
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estimated contribution of cost-saving industry relocation to economic complexity explains 
between 65-90% of the difference between these cities’ per capita income growth.

6  Conclusion

In this paper, we take a novel view on regional economic development in a large 
emerging economy. We investigate how industry restructuring in China’s eco-
nomically most advanced prefectural cities offers new opportunities for indus-
try growth in less developed regions. By focusing on a specific mechanism 
where manufacturing industries respond to wage dynamics, induced by changes 
in aggregate local conditions, we find that low-skill and labor-intensive activi-
ties gradually decline in China’s high-income regions. Such industries appear 
to expand in some of inner China’s locations, where relative industry wages are 
comparatively low and where the distance to the coastal high-income locations 
is relatively small. We link these patterns to the evolution of cities’ overall eco-
nomic complexity and address the question of whether such cost-saving reloca-
tion of industry activity undermines or promotes the economic development of 
these regions. Our findings indicate that the latter is the case, and that this also 
transmits to an increase in the growth rate of per capita GDP in subsequent years.

Yet, while this mechanism of cost-saving industry relocation adds to the general 
dynamics of unconditional regional economic convergence, we find that its overall 
economic magnitude is limited. We attribute this to two aspects that should be borne 
in mind when interpreting our results. First, we analyze a relatively early time period 
(1999-2007). During these years, China benefited largely from its integration into 
the global economy, especially after its accession to the WTO and the dismantle-
ment of trade and investment barriers. The issue of rising labor costs and the eroding 
competitiveness of some industries in China has likely become much more relevant 
in recent years, which we do not observe in our sample. An extension of our analy-
sis to include later years would therefore be useful. Second, our data does not con-
tain any information on transactions between Chinese cities. We adopt a consistent 
empirical approach to address this challenge, by first using instrumental variables 
to identify industries that shrink in some locations, and then investigating whether 
these industries expand in other locations. Nevertheless, measurement error cannot 
be fully ruled out. Both the early time period and potential measurement error might 
induce a downward bias on our estimates. We therefore interpret our results as indic-
ative for a lower bound. Future research might address these issues and provide fur-
ther insights on the validity of our findings also for other countries and time periods.

Overall, we emphasize that the “end of cheap labor”, called out by commentators 
across academia, business, and politics does not necessarily imply a rising disadvantage 
for China’s manufacturing sector production. In fact, rising wages appear to sort out the 
least productive and competitive industries in China’s striving regions, where resources 
are shifted to more sophisticated economic activities. This restructuring appears to pay 
off as a positive externality also in the less developed regions, in which such activi-
ties expand. To the extent that institutional and geographical frictions still impede the 
cost-saving relocation of industry activities, policymakers may take influence to reduce 
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them. China’s regional heterogeneity and its unique feature of occupying several cones 
of diversification might also foster economic resilience to sectoral shock and to disrup-
tions of international supply chains.

(b)(a)

(d)(c)

Fig. A2  Characteristics of shrinking industries in coastal top-quintile locations

(a) (b)

Fig. A1  Unit labor costs across different Chinese regions, 1999-2007

Appendix: Additional Materials and Results 
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Table A1  Manufacturing industry activity in China and local average wages, 2000-2007

Standard errors in parentheses adjusted for clustering at city level. Statistical significance: a p < 0.1 ; * 
p < 0.05 ; ** p < 0.01 . In all specifications, within R-squared refers to variation explained after control-
ling for city-industry and industry-year fixed effects

(1) (2) (3) (4) (5) (6)
OLS 2SLS – second stage

Dependent variable: log industry employment
lnWct−1 -0.107* -0.139** -2.609** -1.540** -1.004** -1.433**

(0.046) (0.046) (0.873) (0.447) (0.330) (0.334)
ln vaddict -0.190** -0.195** -0.180** -0.185** -0.188** -0.186**

(0.008) (0.009) (0.010) (0.009) (0.009) (0.009)
lnwict -0.009 -0.011 0.041* 0.020 0.014 0.023*

(0.009) (0.010) (0.020) (0.012) (0.011) (0.011)
lnwict−1 0.066**

(0.007)
Observations 172,891 144,045 172,891 168,675 156,597 156,238
Clusters (city-level) 289 289 289 267 217 217
R-squared (within) 0.028 0.029
Weak instruments (F-stat) 12.262 26.126 29.488 21.441
Underidentification (p-val) 0.001 0.001 0.000 0.000
Hansen J-statistic (p-val) 0.527 0.086
Dependent variable: log number of firms
lnWct−1 -0.114** -0.124** -2.176** -1.454** -1.287** -1.447**

(0.040) (0.041) (0.708) (0.500) (0.360) (0.346)
ln vaddict 0.030** 0.031** 0.038** 0.033** 0.034** 0.034**

(0.005) (0.006) (0.007) (0.005) (0.006) (0.005)
lnwict 0.007 0.003 0.048** 0.033** 0.031** 0.034**

(0.005) (0.006) (0.016) (0.012) (0.009) (0.009)
lnwict−1 0.006

(0.004)
Observations 172,891 144,045 172,891 168,675 156,597 156,238
Clusters (city-level) 289 289 289 267 217 217
R-squared (within) 0.003 0.003
Weak instruments (F-stat) 12.262 26.126 29.488 21.441
Underidentification (p-val) 0.001 0.001 0.000 0.000
Hansen J-statistic (p-val) 0.676 0.720
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Table A2  Robustness check, average wage in other industries

Table shows OLS regression results for alternative specifications of Eq. (1). All specifications include 
control variables for (log) of industry-city specific wage levels and value added per employee, as well as 
industry-year and city-industry fixed effects. Even columns further increase control for lagged industry-
city specific wage level, as indicated at bottom of the table. Standard errors in parentheses adjusted for 
clustering at city level. Statistical significance: a p < 0.1 ; * p < 0.05 ; ** p < 0.01

(1) (2) (3) (4) (5) (6)
Dependent variable: Production Employment Firm population

lnW
≠i

ct−1
-0.097* -0.126** -0.116* -0.142** -0.114** -0.115**

(0.048) (0.047) (0.046) (0.046) (0.041) (0.041)
lagged industry wage 

included ( lnwict−1)
✓ ✓ ✓

Observations 144,027 144,027 144,027 144,027 144,027 144,027
Clusters (city-level) 289 289 289 289 289 289
R-squared (within) 0.182 0.183 0.027 0.029 0.003 0.003

Table A3  Robustness check, average wage in other cities

The variable lnWother

ct−1
 denotes weighted average of wages in cities ≠ c where weights are higher for cities 

more proximately located to c. lnWown

ct−1
 is identical to the variable used in our baseline specifications. The 

last two columns exclude coastal high-income cities so that the effect of their wages on the rest of China 
is reported. All specifications include control variables for industry-city specific wage levels and value 
added per employee, as well as city-industry and industry-year fixed effects. Standard errors in parenthe-
ses adjusted for clustering at city level. Statistical significance: a p < 0.1 ; * p < 0.05 ; ** p < 0.01

Dep. var.: log output (1) (2) (3) (4) (5) (6)
Other cities: five most closely located 

cities
all other cities high-income 

coastal cities

lnWown

ct−1
 (baseline) -0.064 -0.108* -0.066 -0.111* -0.057 -0.088a

(0.048) (0.048) (0.048) (0.048) (0.051) (0.052)
lnWother

ct−1
-0.152a -0.138 -0.587 -0.479 1.323* 1.380*
(0.087) (0.092) (0.506) (0.555) (0.605) (0.614)

lagged industry wage 
included ( lnwict−1)

✓ ✓ ✓

Observations 170,036 141,792 170,036 141,792 101,744 81,866
Clusters (city-level) 268 268 268 268 221 221
R-squared (within) 0.194 0.183 0.194 0.183 0.211 0.197
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Table A4  IV estimation, exclude fraction of SOEs

All specifications include control variables for industry-city specific wage levels and value added per 
employee, as well as city-industry and industry-year fixed effects. Standard errors in parentheses adjusted 
for clustering at city level. Statistical significance: a p < 0.1 ; * p < 0.05 ; ** p < 0.01 . In all specifica-
tions, within R-squared refers to variation explained after controlling for city-industry and industry-year 
fixed effects 

Dep. var.: log output (1) (2) (3) (4) (5)
2SLS: second stage Full sample Inner China Coastal China (by quintiles)

all non-top top

lnWict−1 -1.174** -0.443 -1.078** 1.375 -0.754
(0.348) (0.427) (0.380) (1.342) (0.453)

Observations 156,238 60,771 95,308 26,967 68,044
Clusters (city-level) 217 136 81 34 47
First stage estimation: lnWct−1

Students primaryct−1 -0.084a -0.115a -0.063 0.012 -0.083
(0.044) (0.067) (0.057) (0.121) (0.067)

Policy attract laborc× year t -0.002** -0.003 -0.002** -0.010 -0.002**
(0.000) (0.003) (0.001) (0.008) (0.001)

Minimum wage reformc× yr≥2004 1.173** 1.016* 1.243** -0.078 2.550**
(0.268) (0.420) (0.327) (0.461) (0.453)

Weak instruments (F-stat) 28.140 3.970 19.890 0.565 24.965
Underidentification (p-val) 0.000 0.022 0.000 0.630 0.003
Hansen J-statistic (p-val) 0.201 0.009 0.397 0.599 0.147

Table A5  Sectoral overview of industries with reductions of output in coastal top-quintile locations

Table reports summary statistics for number of shrinking industries, as obtained from estimating Eq. (2)

CIC code Sector # Industries # Shrinking Fraction

29-30 Rubber and plastic products 18 6 0.33
35-41 General and special equipment (incl. transport, 

electrical machinery, communication and office 
machinery)

154 44 0.29

17-19, 24 Textile, clothing, apparel (incl. leather) 47 13 0.28
20-23 Wood and wood products (incl. paper) 23 6 0.26
31-34 Minerals and metals 59 15 0.25
25-28 Petroleum, chemicals, and products thereof 45 9 0.20
13-15 Agriculture, food, beverages 46 8 0.17
42 Crafts and other manufacturing 12 2 0.17

Total 404 103 0.25
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Table A6  Robustness check for attraction of industry activity by inner Chinese locations, 1999-2007

Standard errors in parentheses adjusted for clustering at industry level. Statistical significance: a p < 0.1 ; 
* p < 0.05 ; ** p < 0.01 . All estimates include city-industry and city-year effects

(1) (2) (3) (4)
Output Employment Output Employment

shrinki × coverage99
c
× yeart -0.002 -0.017 -0.002 -0.009

(0.026) (0.028) (0.026) (0.026)
shrinki × coverage99

c
× yr≥ 2004 0.298* 0.274* 0.270* 0.260*

(0.125) (0.114) (0.124) (0.114)
lowskilli × yeart -0.015* 0.002

(0.007) (0.008)
lowskilli× yr≥ 2004 -0.064* -0.045a

(0.027) (0.027)
laborsharei × yeart -0.010 -0.026**

(0.008) (0.008)
laborsharei× yr≥ 2004 -0.029 -0.027

(0.028) (0.027)
Observations 113,522 113,522 115,020 115,020
Clusters (industry-level) 380 380 398 398
R-squared 0.815 0.798 0.815 0.799

Table A7  Characteristics of cities in inner China, averages 1999-2003

Relative wage denotes cities’ average wage in industries marked shrinki = 1 , relative to industries marked 
shrinki = 0 . Non-growth denotes average relative wage in cities that did not attract industries after 2004, 
whereas growth denotes average relative wage in cities that did attract industry activity

(1) (2) (3) (4) (5) (6) (7)
Cities Active industries Relative wage

Geographic Division # total # attractive fraction # total # shrinki = 1 non-growth growth

Coastal 38 4 0.105 85 20 1.013 1.000
Center 98 16 0.163 52 12 1.019 0.940
West 71 10 0.141 31 7 1.040 0.956
Northeastern 35 1 0.029 43 10 0.971 1.031
Overall 242 31 0.128 51 12 1.016 0.956
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Table A8  Placebo: Change of ECI for Attractive Prefectural Cities

Robust Standard errors are reported in parentheses. Statistical significance: a p < 0.1 ; * p < 0.05 ; ** 
p < 0.01 . All specifications include province-level fixed effects to control for aggregate regional trends

(1) (2) (3) (4) (5) (6)
Attraction of: Output Employment Both

Dep var: ΔECIY ΔECIL ΔECIY ΔECIL ΔECIY ΔECIL

ECIc,99 -0.422** -0.431** -0.421** -0.430** -0.420** -0.429**
(0.055) (0.053) (0.056) (0.053) (0.055) (0.053)

DumGrowc 0.084 0.082 0.010 0.023 0.070 0.060
(0.063) (0.057) (0.067) (0.062) (0.075) (0.067)

Observations 242 242 242 242 242 242
R-squared 0.367 0.401 0.360 0.393 0.365 0.397

Table A9  Change of ECI and Industry Relocation

Robust Standard errors are reported in parentheses. Statistical significance: a p < 0.1 ; * p < 0.05 ; ** 
p < 0.01

(1) (2) (3) (4)
Dep. var.: ΔECIc,99−07 Output-based Occupation-based

ECIc,99 -0.173** -0.381** -0.184** -0.385**
(0.039) (0.052) (0.039) (0.049)

Num of Growing Industries 0.005** 0.005** 0.004* 0.005**
(0.002) (0.001) (0.002) (0.001)

Province FE included Y Y
Observations 242 242 242 242
R-squared 0.088 0.375 0.097 0.406
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