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Abstract

We estimate the extent to which firms responded to tariff reductions associated with China’s
WTO entry by altering labor’s share of value. Firm-level regressions indicate that firms in
industries subject to tariff cuts raised labor’s share relative to economy-wide trends, both through
input choices and rent sharing. Labor’s share of value is an estimated 12 percent higher in 2007
than it would be if tariffs had remained at their 1998 levels. There is significant variation across
firms: the impact is larger where market access is better and it is influenced by union presence
and state ownership.
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1. Introduction

China’s economic reforms and rapid development have produced spectacular growth in
both real incomes and income inequality. While real incomes grew by more than 10 percent per
annum between 1998 and 2007, one measure of the distribution of income, labor’s share of
national income, fell from 50% to only 40%Given the importance of international trade and
investment to China’s development, it is natural to seek explanations for the declining labor
share in changing commercial policy. The most prominent change during this time period is
China’s accession to the WTO in 2001, and in this paper we investigate the relationship between
the associated tariff cuts and changes in labor shares at the firm level. Specifically, we estimate
the extent to which tariff cuts influenced firm-level labor shares relative to economy-wide trends.
Using an extensive panel of manufacturing firms, we ask whether firms in industries with

relatively deep tariff cuts experienced smaller or larger declines in labor shares relative to others.

! Income Growth rate from World Bank, Economic Indicators; labor shares from Qian and Zhu (2012). Bai and
Qian (2010) calculate a drop of 12.5 points in China’s labor share of national income using official data for 1995 to
2007, but after adjusting for changes in accounting methods, they estimate a drop of 7.2 points.
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As noted by Brandt et al(2012), changes in import tariffs affect firm behavior via two
channels: through the local price and variety of imports that compete directly with locally
manufactured goods and through the price and variety of intermediate inputs. These channels
have complex and sometimes opposing influences on firms’ factor intensity, productivity, and
markup and, thus, the share of value accruing to labor. The net effect of these influences on
labor shares is, ultimately, an empirical question and one that we address with a large panel of
firms during a ten-year period of declining tariff rates.

Reforms surrounding China’s 2001 WTO accession produced significant liberalization
despite the fact that China was already integrated into global production networks. Protection of
domestic firms remained strong in industries for which domestic supply was deemed
“sufficient,” state enterprises were dominant, or industrial policy or national security supported
domestic expansion. Through its accession agreements, China committed to the reduction of
both tariff and non-tariff barriers to imports of industrial goods, including those in many of the
most protected industries. Tariff reductions were phased over a period of ten years but the bulk
of reductions took place immediately on January 1, 2002. The average import-weighted tariff
rate on manufactured goods was lowered from about 20% in 1998 to about 9% By 2007.

Using China’s Annual Survey of Industrial Production, we estimate the effect of these
tariff cuts on manufacturing firms’ labor shares relative to economy-wide trends. Our theoretical
framework permits trade reform to affect labor’s share both through changes in input choices and
through changes in rents shared with workers. Regressions estimated with this large panel of
firms provide evidence of a positive and statistically significant effect of tariff cuts on labor
shares of output and, alternatively, labor shares of value added. The average labor share of value

is an estimated 12 percent higher in 2007 than it would be if tariffs had remained at their 1998

2 Average effective applied tariff rate calculated by authors from data source shown in Table 1 below.
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levels and economy-wide trends were unchanged. Thus, our findings are congiistére w
view that workers share part of the productivity gains from China’s WTO agcadsntified by
Brandtet al.(2012).

A key feature of our empirical analysis is that we estimate the respblad®r shares to
tariff cuts at the firm level, operating through multiple channels of infleedaditionally, we
calculate firm-level markups of price over cost, using the method proposedLmebier,
Goldberg, Khandelwal, and Pavcnik (2012). We include these estimated markups as an
additional regressor in labor share equations, testing whether tariff cuiseogieectly through
input choices as well as indirectly through changes to firm-level rents. eA®&rkeret al.find
in their analysis of Indian firms, estimated Chinese firm markups arevebgitorrelated with
output tariffs, but negatively correlated with input tariffs. Overall, our eogpiresults indicate
that tariff cuts raise markups and that higher markups lead to higher labor siticasive of
rent sharing at the firm level. Importantly, even after controllingrfarkups, we find that tariff
cuts increase labor shares, indicating the empirical presence of the chabmelrks through
input choices and labor productivity.

To enhance identification, we allow the effect of tariff reform to vary oy focation
and we find that the positive impact of tariff reductions on labor share is strongeradeess to
global markets is better. Using information on which firms have a labor union pirefeat
enterprise, we are also able to explore the role of a union in shaping the firm respoade t
reforms. Regression results indicate that while lower output tariffsdeatiigher labor share,
the magnitude of the effect is smaller when a union is present. Interestuegind a significant
and positive relationship between firm markups and labor shares only in domeste fonvat

in which a union is present, suggesting that a collective voice for workers doesaafthe



degree of rent sharing within the firm. In contrast, foreign-investedpeises with a union
present exhibit no significantly different rent sharing behavior than do those withnigra
present. Lastly, we test the hypothesis that changes in labor shareragerdtyonon-state
firms than for state firms, and find no statistically significant difieeebetween state firms and
domestic private firms in the degree to which trade liberalization raises shares, but we do
find a significantly larger response among foreign-invested enterprises.

Our analysis focuses on changes in labor shares rather than changes in absolute real
wages. Since the 1980s many countries have experienced declines in labobshasall
have experienced declines in real wagesdeed, over the period 1998 to 2007, real annual
urban wages in China grew by 13.2% (Yang, Chen, and Monarch; 2012). Bentolila and Saint-
Paul (2003) describe a similar outcome for France during the period 1970-1990, when France
experienced a sharp decline in the labor share yet a large increase iertye agal wage.

Labor’s share of income is of interest in its own right, as Atkinson (2009) has pointed out
because a decline in labor share is associated with an increase in oeqrality even in the
context of real wage growth. Further, Atkinson notes that changes in labor’' ©shareme

provide information on the extent to which workers benefit from higher productivity and is, thus,
associated with social justice and fairness.

The results of this paper are related to a small cross-country liteeaxturening the
relationship between trade and labor’s share of national income. A key contribution to this
literature is Harrison (2005), who uses a panel of over a hundred countries for the period 1960
2000 to examine the impact of trade on labor share. She finds that an increase iraglwhahs

reflected in an increase in the share of trade in national income and a loosenintabf capi

3 A recent International Labor Organizaticeport (ILO, 2013) confirms that since the 1980@sagority of
countries have experienced falling labor sharesfiadd that this has happened most frequently wherges have

stagnated but also in some countries, such as Cihexe real wages have grown strongly



controls, is associated with a decline in labor’s share in national income. Arssorilclusion is
reached by Guscina (2006), whose study focuses on OECD countries over the SaohEOpBEr
2000. Ahsan and Mitra (2014) use firm-level data to find that India’s trade lilzei@tiz
initiated in 1991 led to an increase in labor’s share of revenue for small, laboivatemss but
a reduction in this share for larger, less labor-intensive firms.

Our analysis also relates to a growing literature focused on the riolgubfprices as a
determinant of labor shares. Bentolila and Saint-Paul (2003) show theoretiaatipdinges in
imported materials prices can influence labor shares, with the directionugrod theoretically
indeterminate. Changes in imported input prices are potentially of importarCkifar given
the large share of output value, particularly in traded goods sectors, accountenhfpotigd
inputs. Koopman, Wang, and Wei (forthcoming) estimate that the share of domestit iconte
Chinese exports was about 50% before its accession to the WTO.

We turn next to a brief overview of labor market reform in China. We argue teahgxi
evidence supports both the view that wages are market driven and that wageseoayarie
element of rent sharing. The third section outlines a simple theoretical mitiuéhese
elements and explains how we use this model to develop estimating equations. The fourth
section describes the tariff and manufacturing census data we use tdeelstmashare
equations, with our results presented and discussed in the fifth section. We conclude with a
consideration of the implications of our findings for the mechanisms by which &t r

influence firm’s labor shares.

2. Labor Market Reforms in China

Extensive labor market reforms were undertaken by China during the 1990s, both to
increase mobility of workers across jobs and to reduce the role of state eesesipresmployers

and as a source of social insurance. In 1994, China passed the Labor Law, whiishedttdd
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legal framework for market-based worker-employer relations in the casftexpanded
employment flexibility. In addition to providing a framework for safeguarding workers’ rights,
the Law calls for equal treatment of workers across ownership sectgogr@nits no-fault
dismissal of workers. Toward the end of the decade and in recognition of the employment
mobility unleashed by the Labor Law, the Chinese government began strengtloerang s
insurance programs and improving conditions for the increasingly large number afimigr
workers. Although far from fully realized, these regulatory and policy chaegessent
significant steps toward market-mediated labor relations.

As noted by Cai, Park, and Zhao (2008), the 1994 Labor Law facilitated the massive
restructuring of state-owned enterprises, which led to layoffs of at leastlib® mvorkers by
1997 and 27 million more from 1998 to 2004. Giles, Park, and Zhang (2005) estimate that the
unemployment rate for all urban residents rose from 6.8 percent in 1996 to 11.1 percent in 2002.
Workers remaining in the state sector were subject to removal of most adatir@scontrols on
the determination of wages and benefits. Thus, over the period, wages were laggkty fr
adjust to market-determined levéls.

In our theoretical framework, we treat the alternative or outside wage (artamipor
component of the wage paid to a worker by a firm) as market determined, whigdl@lsog for
the possibility of rent sharing with workers in a fair wage, as distiant frnion-management
bargaining, context. The All-China Federation of Trade Unions (ACFTU) is the only

national trade union federation recognized by law. It is the largest trade uiéoatien in the

* Workers also became increasingly mobile acrossr latarkets, particularly between urban and rurehsiof
the same province. Between 1995 and 2002, conirle loosened on domestic migration, includingratign
without formal changes in household registratioonthukoumigration).

® In our empirical work, we account for labor markefiorms by identifying the effect of tariff cuts ¢abor
shares using firm-level deviations from the genecanomy-wide time trends in manufacturing. Thadeling
choice implies that we rely for identification ohanges in firm-level labor shares relative to ageraends.



world, claiming representation of more than 258 million workers in 5.2 million locatetsa
within Chinese enterprisésAccording to Trade Union Law, a union may be established in an
enterprise as a result of a request from an “above-level” union or by atrsquesmployees,
although only the former requests are thought to be effective (Ge, 2013, p. 17). Chen (2009)
guestions whether these unions have any bargaining powereéen.though unions have come to
support workers' economic demands in certain selective ways, this by no measssshgge
they are capable of making claims directed at the state on behalf of wor&ersn this
understanding of labor unions in China, our approach allows for the possibility of rengsharin
not as a result of formal bargaining, but as a fair wage strategy itoegfgerienced workers.

The hypothesis that firms share surplus with workers is consistent witit vecek by
Nee and Opper (2012). Based on interviews and financial data from over 700 mamgacturi
firms in the Yangzi region, they find that “Work compensation and firm succestozely
linked. Controlling for other factors (firm size, firm age, employment strectacation, and
industry), there is a substantive and significant positive association betwesretage wage
rate and a firm’s return on assets (p.181).” Nee and Opper conclude, “In other herdsye
profitable the firm, the higher the labor compensation and thus the better a firmtesha
recruit and retain skilled workers (p. 181).”

In our empirical work we allow for the possibility that the presence ofa lafion alters
a firm’s response to trade liberalization. Ge (2013) agrees that Chinese uckoms la
“monopoly” function, in that they have weak power in bargaining with management, but he
highlights their roles as a “collective voice” for workers. This collectimee function includes
mediating labor disputes, monitoring implementation of the Labor Law, providingueari

services and welfare benefits to employees, promoting technology innovatiom glogee

® Trade Unions of the World, 6th E€2005), John Harper Publishing.



training, and participating in corporate governance (Ge, p.Tese roles allow for the

possibility that a union can facilitate or resist changes to production procassess the
introduction of imported inputs when they are made more accessible with tradizkibera

We discuss the possible influence of a labor union in the rent sharing model below and in our

empirical work we test for different responses to trade liberalization loy status.

3. Theory and Estimating Framework

Here we present the basic economic reasoning behind the channels we expecbia drive
empirical results. A more detailed model is presented in our web appendix at

http://faculty.maxwell.syr.edu/dmitra/klm_webappendix.pdf

A Model of Input Choice with Rent Sharing
Let us assume that the firm pays a fair wage to its workers becaqusmites goodwill

among them and minimizes worker turnover. Workers consider the wage fair intrghfires a
fraction of its profits with its employe&sThe shared fraction of profits considered fair will
depend on norms. However, it could also depend on firm-specific skills and experience of the
workforce and the scarcity of these skills in the labor market. Assumingrthbds some

monopoly power in the product market, it will pay workers the sum of marginal revenue product
and their share in rentdiVhile a reduction in markups brings the marginal revenue product
closer to the value of the marginal product (raises the marginal revemueipiar a given value

of marginal product), this reduction in markup also reduces the firm’s rents whychenshared

" Empirical evidence on the effectiveness of Chirlaber unions is mixed. Using a cross-sectiorirafig from
the 2004 National Economic Census, Ge (2013) fihdsunion presence is positively associated wilgevand
benefits levels and output per worker, but negéatisesociated with firm profitability. Using a @Bfent data
source, the 2006 Private Enterprise Survey, Lu, @ad Wang (2010) find no relationship betweenatherage
wage paid by the firm and union status, but a p@sielationship between union presence and labmyztivity.

8 See Egger and Kreickemeier (2009) and Amiti Badis (2011) for fair-wage models in the context of
international trade.

° The difference between firm profits and rentsiat the former is net of the overall wage bill ahel latter is
net of the wage bill evaluated at the outside tarahtive wage. Paying workers their outside wdgse a share in
profits is equivalent to paying the workers the safrtheir outside wage and a somewhat smaller shaents.
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with workers. Thus, a change in markup (as may arise from trade liberalizatgrigad to two
opposing effects on the share of labor in the value of output. It is useful to note that even in the
absence of fairness concerns these outcomes would be observationally equivalerdde the

with firm-union bargaining.

Tariff Cuts and the Labor Share of Output

Let us first consider the effect of lower tariffs, holding the firm’s markiuygrice over
cost constant. Because trade liberalization will make imported inputs cheapegfrthese
inputs will be combined with each unit of labor. As a result, average labor productivitigevi
If these inputs are complementary to labor, through this channel we expect thatpnahditi
the markup, trade liberalization will increase labor’s share of output.

We seek additional identification of the impact of trade liberalization on labmrsshg
allowing the effect to vary with access to international marketsrifif tats affect the marginal
revenue product (MRP) of labor through the prices and variety of imports, it isthietlthese
pressures are strongest where access to foreign markets is strongekiw Tar #his
possibility, we posit that the impact of tariff cuts on labor shares modesatae distance of the
firm from international markets increases.

Next, let us consider a tariff-driven change in the markup, holding constant thee firm
input choices. As mentioned above, the MRP-driven component of labor share is decreasing in
the markup, but the rent-sharing component of labor share is increasing in the markup. Thus, a
change in the markup may lead to an increase or decrease in labor’s shaembigisty can
be resolved empirically, and empirical results will tell whether thesiesating channel or the

MRP-driven channel is dominant.



There are various channels through which tariff reductions can impact the ntadtup i
Trade liberalization may lead to lower markups due to greater import compatid reduced
market power. Recent evidence (DeLoecker, Goldberg, Khandelwal, and Pavcnik, 2012),
however, indicates that lower imported input prices brought about by tariff cuts dodynot
passed through to final output prices and, thus, may lead to higher markups for domestic
producers. DelLoecket al.find in a sample of Indian firms that input price reductions dominate
greater direct competition from imports and, thus, that trade reform leads toigtk@ips. As
mentioned earlier, an increase in markups has effects on the two components of fabibiasha
work in opposite directions. If rent sharing is an important component of wage idetisom
the labor share may increase with the markup.

We next raise the possibility that the sharing of firm profits depends on genpesor
absence of a union within the enterprise. Previous authors have emphasized the role of unions
bargaining over disposition of firm rents. Using this lens, the pass-through gieshammarket
rents to workers may be stronger in unionized firms. Another view of unions is that they pla
role on the shop floor. As workers’ “collective voice,” a union may prevent or makecostig
the importation of inputs and may demand in-house production of these inputs. While in-house
production of these inputs may protect jobs within the firm, it may raise costs orqoaléy
and adversely affect downstream output. The union might be boundedly rational in that it is able
to see the upstream jobs saved within a firm from the in-house production but unable to see how
downstream jobs are adversely affected within the firm. If the indiresttedh downstream
jobs dominates the direct effect on upstream jobs, the presence of a union can kneeaken t

positive effect of trade liberalization on the labor share, conditional on the markup.
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While wage setting in state firms has been largely deregulatedyéneaen important
aspects of labor relations in state firms that do not conform to profit mamgrbehavior.
Kamal and Lovely (2012) find that labor productivity varies systematicathjimindustries by
ownership type, with state owned firms exhibiting significantly lower maigevenue products
of labor. This evidence suggests that state firms pursue employment as prelitaobjectives
and that their response to trade reform may be muted. To allow for this possibiltysivéhat

the impact of tariff cuts on labor shares varies by firm ownership type.

Tariff Cuts and the Labor Share of Value Added

This simple discussion implies that trade liberalization creates mangelsaby which
the labor share of output may be affected. While we have discussed the shareanjetiiodivin
total sales, many of these channels apply to the share of the wage bill in vallasda#l. The
arguments in favor of labor share of output expansion should be even stronger when looking at
value added as there is no concern that the expanding share of imported and importsxgompeti
non-factor inputs crowds out the share of labor. Cheaper non-factor inputs (due to trade
liberalization) would bring about an increase in labor productivity measured Uy adtled per
worker as they would increase labor productivity measured in terms of salesrger.

The markup channel and the rent sharing channel would work very similarly lfiothleot
labor share in output as well as in value added. In fact, the rents (and profitefidefierms of
output or, alternatively, in terms of the value added are exactly the same. Su-gteareng
based arguments above hold also for the labor share in value added as long as both output
markups and value added markups move together. Of course, if all the markup increase is

brought about by reductions in the prices of non-factor inputs that are passed less than
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proportionally on to consumers, then the value added markup might not move in the same
direction as the output markup. However, markups of both kinds (output and value added) are
measures of a firm’s market power and in most cases, therefore, should belp@ssociated

with each other. In our empirical work, we will estimate the response of both the shapeitof
wages and the value added share and, thus, we test whether they behave in the sathe way w

respect to our variables of interest.

Estimation Strategy

Our empirical strategy uses variation in tariff rates across indsisini@ over time to
identify the effect of trade reform on labor shares. It relies on theamadtassumption that the
evolution of industry-level tariffs is exogenous to that of firm labor sharesndBzt al. (2012)
provide extensive documentation of the evolution of Chinese tariffs over 1995 to 2007. They
highlight several patterns in the data. First, there is important variatiossandustries.
Differences in effective rates of protection across industries narrowexdtically over time,
with the 25/75 quartile range dropping from approximately 20-120% in 1995 to 5-30% in°2007.
Secondly, Brandét al. conclude that tariff reform over the period can be well described as tariff
compression, with initially highly protected industries receiving the $arggs. Moreover, they
show that the relationship between tariff reductions and initial protection estatme-for-one,
implying that the decline in tariffs was mostly proportional and subjedtleogolicy discretion.

Additionally, tariff cuts after 2001 were fixed by China’s WTO accessgraeament. In light of

19 Brandtetal. also show that output tariffs are higher thaput tariffs, implying that effective rates of
protection are higher than stated tariff rates.
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these findings, we control for the initial level of protection using firm fixéeces, and
otherwise treat tariff cuts as exogenous to the evolution of labor shares.
To examine the effect of trade liberalization on the share of wages in ougpas/sales

we use the following specification,

(wages
sales

)it = a + B, Output Tariffj—1 + 0; + 0; + &, (1)
wherei indexes firmsj industry, and time. Output Tarif f;,_, captures the level of protection
placed on the final good in the industry in which firoperates? The measure of protection is
lagged one period. We include firm fixed effe@s,to control for time-invariant firm
characteristics, such as skill intensity, and year eff@gt$o capture economy-wide changes in
factor markets, especially the outside wage. We also estimate ousi@gsdsy substituting the
year effects with region by year effedfs; (where the subscriptdenotes region), thereby
controlling for regional time variation in outside wage treld&inally, ¢;, represents an
idiosyncratic error term. Because our key variable of interest, output iatinstructed for
each 4-digit industry, we cluster standard errors at the same levelregatgn.

The coefficients; achieved by fixed effects estimation of (1) gives us an estimate of the

overall average effect of tariff reform on firm-level labor sharestivel#o a non-linear time

M They also find tariff rates in 1995 and 2001 weeegatively correlated with industry skill intensigs
measured using US industry characteristics, whial imply that tariff cuts were larger for unskill&bor
intensive sectors. We address this possibilityuinempirical strategy by our use of firm fixedesffs.

12 Given the high correlation (0.72) we observe i dhata between output tariffs and input tariffsiglihwe
calculate using output tariffs and information franChinese input-output table, as described iApEendix), it is
not feasible to obtain separate estimates of tieetedf these two types of tariffs.

13 Regions are designated as comprised of the faligwrovinces — (i) Coastal: Beijing, Fujian, Guaong,
Hainan, Jiangsu, Shandong, Tianjin, Zhejiang, Heliginland: Shanxi, Anhui, Jiangxi, Henan, HubEunan; (iii)
Northeast: Liaoning, Jilin, Heilongjiang; (iv) Sbwtest: Guangxi, Sichuan, Guizhou, Yunnan, Chongdivig
Northwest: Inner Mongolia, Tibet, Shaanxi, GansingBai, Ningxia, Xinjiang. These regional assigntseollow
those used by Démurget al. (2002), in a contribution on the role of locatiarChina’s development
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trend™* As discussed in section 3 above, tariff cuts influence labor share by their andaot
input choices and markups. Thus, our estimafg isfan estimate of the net effect of both
changes in labor input and changes in shared profits.

An important feature of China’s industrial development over the past decade igyhe ent
of new firms (Brandt and Zhu, 2010). These new firms are significantly more pxedinzn
exiting firms and this suggests that they are different from incumbent fifm&nsure that our
results are not being driven by entry, in addition to using the full sample, wats{il) with a
balanced panel comprised of firms present in the last eight years of the.sampl

Channels of influence: controlling for firm markups

Tariff cuts influence both labor shares and firm markups. However, we artalse
the ASIP panel data to estimate firm markups and then include the (lagged) maalagnasl|
in the labor share regression. In this way, we are able to estimate ttettleanges in
markups on labor shares and thereby isolate it from other channels that operatargout
choices. To do this, we estimate (1) including the estimated year-sgiecifraarkup. This
alternative specification is:

(Wages
sales

), = a + B, Output Tarif fj 1 + B Markup;—1 + 6; + 0, + &, (2)
it

If firm’s share rents with workers, we expect the estimated coefficientromfarkup,s,, to be
positive and significantly different from zero. We interpret the tarifffagent, g,, as the effect
of the tariff on labor shares, holding the markup fixed.

Since the firm-level markup is an estimated regressor (see appenditmaties

details), we cluster standard errors at the four-digit ISIC level arlibatstrap the standard

14 Given the high correlation (0.72) we observe mdhata between output tariffs and input tariffsiclihwe
calculate using output tariffs and information franChinese input-output table, as described iifhendix), it is
not feasible to obtain reliable estimates of tigmisicance of these two types of tariffs.
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errors in all specifications that include markdpThe markup is a function of tariff levels and
we respond to this relationship in three ways. First, in estimating (2), we apgea value for
the estimated markup to reduce concerns about contemporaneous shocks to both markups and
labor shares. Secondly, we estimate (2) using five-year differéhdeeese long-difference
regressions allow us to instrument for the markup using the firm’s matkaeds, as explained
below. Lastly, we regress the estimated markups on both input and output tardésiftthe
relationships found with Indian data by De Loeogeal (2012) also hold in the Chinese case.
Allowing the impact of trade reforms to vary with market access
To test the hypothesis that the effect of tariffs attenuates as acoetssriational

markets falls, we estimate the following variation on equation (1):

wages
( Sa(lges ) = a+ 'BlOutput Tariff},f—l + :82 OUtPUt Tariff}',t_l * Remotenessi
it

+0; + 0, + &
Remoteness; is the distance to the nearest international port — either Shanghai, Tianjin, or
Guangzhou -- from the city in which the fiiinis located!’ We are able to test the hypothesis
that less exposure to global markets reduces the impact of trade reform oeligvior through

the estimated coefficient on the interaction of output tariff and remotenes&xMgct the

5 In the case of labor adjustment costs (which riisesame issues in markup estimation as doesithedge
framework), De Loecker and Warzynski (2012) suggelsince on a gross output production function #ieduse
of information on the expenditure share of materialestimate markups. In our regressions, thalamarkupis
constructed using estimated gross output produdtioction coefficients for every two-digit CIC inginy and the
firm’s material share of revenue. Effectively, tharginal cost in the denominator of our markujnestie uses the
marginal revenue product (which is the wage exctusif shared rents) to evaluate labor costs. Bscearkup is
estimated, we bootstrapped errors using 400 repeit See Cameron and Trivedi (2005), Chaptefatly
discussion of bootstrap replications.

6 We also estimate very long differences spannindudliobservation period, with qualitatively sirai results
leading to the same inferences. These long-diff@eegressions are available in an on-line appexidi
http://faculty.maxwell.syr.edu/dmitra/klm_webappeapdf .

o Distance, in 1,000 kilometers, is calculated asatttedistance between the geographic centroid af ey
and that of the nearest international port, usingGAS software.
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estimated coefficient to have the opposite sign from that for the output tané.alGreater
distance from an international port is expected to push the impact of the tarifdl wsvar
Labor Share of Value Added
We test the robustness inferences drawn from estimation of (1) and (2) lmynegpla
labor’s share of sales with labor’s share of value added. In switching our depemidde va
the labor share of value addediges/VVAthe output tariff may not adequately capture the
impact of tariff cuts on value added, for reasons that justify use of ERP megesuneeslly.

Therefore, we estimate:

(%242) = a+BiIERP, 1 +6;+ 0, + &, (3)
it
wherelERP is a calculated measure of the industry effective rafgratection and we include
both firm and time fixed effects as before. We also tésther the effect of tariff cuts on the
labor share of value added dissipates with distance from international ports.

Allowing parameters to vary with ownership type

To test the hypothesis that the effect of tariffs varies with ownership tgpestimate the

following variation on equation (1):

(Wages
sales

) = a + B,Output Tarif f; .1 + B,Output Tarif f; ,_, * Remoteness;
it
+pB50utput Tarif f; ., * Private; + p,Output Tariff;,_, * Foreign;
+Ql + et + git'
Private; is a dummy variable that takes the value unity if the firm is privately-owned and
Foreign; is a dummy variable that takes the value unity if the firm is foreign-ownece Stat

ownership is the left-out category and thus we are able to test whethep#ut ohtariffs

differs between private and state firms and between foreign and state firms
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Allowing parameters to vary with firm union status
To test the hypothesis that the effect of tariffs varies by a firm’s urabmsstwe estimate

an additional variation on equation (2):

(Wages
sales

)it = a + p,Output Tarif f; 1+ BoMarkupj .,

+ BsOutput Tarif fj ;4 * Union; + ByMarkupj._, x Union; + 6; + 6, + &;.
Union; is a dummy variable that takes the value unity if the firm hosts a registered \vien.
expect that the presence of a union will use its “collective voice” function t® tmeiimpact of
tariff reform on input choices, so we expggtto take the opposite sign frofg. If a union also
plays a role in negotiating the extent of rent sharing, either by waytioigsatfair wage norm or

by exerting monopoly bargaining power, the presence of a union in the entergriseseithe

degree of rent sharing, so we expégcto be positive®

'8 Given that labor unions are subordinate to thegiarty in China, we do not explore the hypothésas
trade reforms have reduced union power. Such hgses have focused on developed countries ancaaned in
terms of union bargaining over employment and wad&s example, Brock and Dobbelaere (2006) find no
significant negative relationship between trade laadjaining power. Similarly, Arbache (2004), gs@tata from
Brazil, finds no significant effect of trade on gaming power. Conversely, Dumont, Raype and Wilg2006)
use data from five EU countries and conclude ttzatet liberalization does reduce the bargaining pafeorkers.
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Estimating firm-level markups

Estimation of equation (2) requires a measure of the firm-level markup iryeachTo
create these measures, we follow the approach proposed by De Letealké012). This
approach to estimating firm-level markups relies on cost-minimizatiggndgucers and the
existence of at least one variable input. In our application of the method, thidevarput is
taken to be material inputs, and the markup, defined as the ratio of price to mardinal cos
calculated as the ratio of the (estimated) elasticity of output witleceso material inputs and
the material expenditure share, taken from the at#/e exclude observations with markups
that are above and below the 1st and 99th percentiles within each four-digit Chines@lndus
Classification (CIC) industry.

Once we have the firm-level markup estimates, we can examine theorrshapi to tariff
levels by estimating:

(markup);; = a +Y,0utput Tariff;., + VzInput Tariffj, 1 + 0; + 0, + vy, (4)
wheremarkupis the estimated firm-level markup. As discussed above, evidence from India
suggests that output tariff cuts will lower markups while input tariff cutsindtease markups
and this gives us sign predictions #gandY,. As in the labor share regressions, we include firm
fixed effects g;, to control for time-invariant firm characteristics and year effégtsp capture
economy-wide changes in product and input markets. Fingllyepresents an idiosyncratic
error term. Because our tariff measures are constructed for each Ksifigindustry, we cluster

standard errors at the same level of aggregation.

4. Data

The data in this study are drawn from the Annual Surveys of Industrial Production

conducted by the Chinese government’s National Bureau of Statistics (NB&ehel998 and

19 See Appendix for details on markup construction.
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2007. The Annual Surveys of Industrial Production include all state-owned entegnaisats
non-state-owned firms whose annual sales exceed 5 million RMB (referasdabove-scale”
industrial firms)?® We impose several restrictions on the raw data to generate our analysis
dataset. We filter it to exclude observations with missing information analraple values.

We exclude those firms that employ eight or fewer workers since most inbproladues are
associated with smaller firnf8. We further restrict the sample to include firms that have non-
negative values for value added, total wages, total sales, total intermediate épuoss

industrial output value and capital. The final sample is an unbalanced panel spanning 1998 to
2007. Additionally, we consider a balanced panel of firms for which we have continuous data
from 2000 to 2007.

Our dependent variable is the wage bill divided by total sales revenue or, aiédynat
divided by value added. The labor share of sales, averaged over all firm-years, i£13H&b a
average labor share of value added is 2& 1W/e also use information from the Annual Surveys
to designate each firm as having a union present in the enterprise or not. Taitoingdiriable
is only available for firms in the 2004 Benchmark survey. Consequently, when we inclade uni
status as a regressor, we estimate our regressions using all firnfeyehose firms present in

the survey in 2004. Among state-owned firms in this reduced sample, 70% indicate éheeres

% The NBS classifies non-state-owned enterpris@sctade collectively-owned enterprises, Chinese
indigenous privately-owned enterprises, and for@igmed enterprises operating in China. The anralabsut-off
for non-state firms is approximately $ US 600,00@rchis period.

2 Individual businessegyétihy are owned by private individuals or householdd &yally not considered
enterprises. These businesses are officially loinitemembers of a family and up to seven non-faerihployees.

% To understand the extent to which our measurahafrls income share is underestimated by excludorg
wage compensation we reconstruct the measureniolipGe (2007), to include pension and health iasce,
housing subsidy, and labor and unemployment ingeradnformation on unemployment insurance, medical
insurance, and housing provident funds are availfdsithe years 2005-2007 only. Using these dataamstruct
labor’s non-wage compensation, add it to wage caoisgtgon, and recalculate annual average labor shaomling
all three years, the average labor share of seddisg added) is 9.10 (28.95). For the same ydaesavterage labor
share in sales (value added), using wage compensatly, is 8.28 (27.02). Given the small differes in these
two methods, we conclude that our measure of labares is not sensitive to exclusion of non-wagepamsation.
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of a labor union. Union presence is significantly less for private domestic fird6%a and
foreign-invested firms, at 48%.

Output tariff data at the HS6 digit level are obtained from the World Integfatele
Solution (WITS). We concord these data to four-digit ISIC Rev. 3 and then to fouGtigft
We useeffectively applied tariffs, which are tariff rates aggregatedgusnport shares as
weights®*

Table 1 provides a list of variables used in our regression analysis and besptides
statistics. The unbalanced panel contains over 1.7 million firm-year observatimnsuiiber
of firms in the sample increases over time, in large part because of rapit grala¢ Chinese
manufacturing sector. The number of unique firms more than doubled from 129,579 in 1998 to
309,657 in 2007. There are about 300,000 firm-year observations in the balanced panel we

create using firms present throughout the period 2000 to 2007, representing 40,112 unique firms.

5. Results

Figure 1 illustrates trends in the average output tariff, input tariff, and indefintive
rate of protection (IERP) constructed for the period 1998-2007. Both measures ofgnrotecti
generally decline over time. The only exception is 1999-2000, when we see a sligigencre
Over the period, the average output tariff falls from 19.8 % to 8.8 % while the inputabsiff
from 16.2% to 7.4%. These trends imply a declining IERP and they mirror those found by
Brandtet al. (2012) who report that output tariffs exceed input tariffs and that the difference

between them falls over time. Coupled with evidence from Bretralt of their exogeneity,

% We thank Xuepeng Liu for sharing the output tatiifa and the concordance between ISIC Rev. 3 #dd C
The concordance between HS6 and ISIC Rev.3 isablaithrough WITS.

4 The rates for 2002 are missing and we use aveaaiffs in 2001 and 2003 to replace the missingieal We
also impute tariffs for some years by interpolaiiosome ISIC Rev. 3 industries. Input tariffs aomstructed as a
weighted average of the output tariffs with weighased on the 2002 Chinese input-output table.cbhstruction
of this variable is detailed in the Appendix.
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these tariff declines provide us with an ideal opportunity to look at the impact of trade
liberalization on labor shares.

Figure 2 illustrates differences in the trend in average labor shareofgrowps of
industries — those that experience above average tariff cuts over the period, atiththose
experience below average tariff cuts over the period. Both industry groups ezedaiely
steady downward trends in average labor share, as the overall share of laional mabme
falls throughout the period. While we note this economy-wide decline in labor shares,
analysis addresses deviations from economy-wide trends and their relationahip ¢ats.

As shown in Figure 2, the ratio of the average labor share in high-tariff-cutriedust
relative to that in the low-tariff-cut industries begins only slightly aboveyumil998, but rises
to almost 1.25 by 2007. This pattern is consistent with our regression results belavaibaha
shares in firms facing deeper tariff cuts increased relative to ecowaeytrendsi(e., at the
firm level, changes in labor shares and changes in tariffs are negatuaated). Figure 2 also
suggests that industries with larger tariff drops initially had a slidihgjiher average wage bill
share, raising concern about the relation between tariff cuts and initialicoaditWe address
this concern in two ways in our empirical work: first, by including firm fixed@s in our labor
share regression and, secondly, by taking long differences of the data anchgliadil tariffs
among the regressors.

Figure 3 illustrates the trend in the markup, which we estimate usin¢gfrehdata and
then average for the full sample in each year. Interestingly, the markdbt&#oms out in
2001, the year China enters the WTO and begins rising thereafter as tistoaecdated tariff
cuts are implemented. It is important to note that China’s WTO accession djelneoally

result in lower tariffs for Chinese exporters as China already enjoydefanosed-nation
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(MFN) rates in trading with WTO members.For Chinese domestic producers, the most
important trade-related aspect of WTO accession was the reduction in Ghiifése

Table 2 provides the results of estimating equation (1): the regression céhaloes of
sales on (lagged) output tariffs using both the full unbalanced panel (columns 1 and 2) and a
balanced panel (columns 3 and 4). We use both panels to ensure that our results are not being
driven by the rapid entry of new firms over the sample period. We include firchdikects to
control for time-invariant cross-sectional variation in labor shares. Bedaadlifficult to
separate the impact of tariff changes from ongoing domestic reforms thatfalence the
outside wage, we estimate (1) using year dummies, as shown in columns 1 and 3 of Table 2 or
region-by-year dummies, as shown in columns 2 and 4. The inclusion of these year dummies
allows us to interpret the estimated coefficient on output tariffs as #et efftrade reform on
labor shares, relative to economy-wide trefids.

Regardless of the set of controls or sample used, the estimated coefficlemtagged
output tariff is always negative and statistically significant. Thenastd coefficients of -1.993
in column (2), estimated with the full sample and region-year fixed effegtties that a one
standard deviation decline in the output tariff leads to a 0.024 standard deviation incthase i

labor share relative to the region-wide trends. For the balanced panel, théesdéeger: the

% Handley and Limé&o (2013) note that U.S. tariffsGhinese imports did not change with China’s WTO
accession. Rather, they argue that the resolofioncertainty over the annual granting of MFN ssaby the
United States to China was the key aspect of aicceaffecting Chinese export markets. Anothergpotihange
over our sample time period was expiration of thdtiMriber Arrangement (MFA). In our web appendixailable
at http://faculty.maxwell.syr.edu/dmitra/klm_webappeagdf, we present regression results estimated by
excluding textiles and apparel firms. Our inferenpegarding tariffs and labor shares are highlysolo this
exclusion. These additional findings indicate that conclusions are not driven by the MFA expinatiwhich was
the only real reduction of barriers to imports fr@hina during our sample period.

% Some researchers, including Bai and Qian (20149, iaclude a measure of the capital stock in lat@re
regressions. We choose not to do so becausedhaiffges should lead to changes in all factor iopaices and if
we control for these, or control only for capitaputs, we remove that part of the response frontettif
coefficient. We include firm fixed effects, so we control for the time-invariant capital stocktbé firm.
Estimating equations (1) and (2) including a measidifirm-level capital and, alternatively, capitadd firm size,
does not affect the signs or significance of ouraldes of interest.
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estimated coefficient (column 4) of -3.096 implies a one standard deviation incrélasédabor
share of 0.035 relative to region-wide trends.

We now turn to the effect of trade reform on labor shares, controlling for tHe firm
markup. To explore the relationship between our markup estimates and tariff |eds3 T
provides results for regression of the estimated firm-level markups on bothgiped)iautput
tariff and (lagged) input tariff. As controls, we include firm fixed efeantd year effects or,
alternatively, firm fixed effects and region-year fixed effects. Weetariff measures are highly
correlated, but given previous evidence from India we include both in the regression te explor
the direction of influence. Consistent with the evidence from India, we find a positive
relationship between the firm’s markup and the industry output tariff and avesgaationship
between the markup and the industry input tariff. Because the two tariff sexesmthe
same direction and by approximately the same magnitude, the much lardeo(uteavalue)
coefficient on the input tariff implies that trade reform lead to higher marfargChinese firms.

These results are qualitatively similar to those reported by De Lioetc&k (2012, Table
9) where Indian firm-level markups are positively correlated with outputstémift negatively
correlated with input tariffs. The positive coefficient on output tariffs is stersi with the view
that import competition leads to output price declines and reduced markups. The negative
coefficient on the input tariff is consistent with improved access to cheaperosadanied
imported inputs, which reduce costs but are not fully passed-through to pricesy thésiely
firm-level markups. Although the Chinese data does not permit us to observeoey{aices,
our findings are consistent with this documented pricing behavior in India.

When we estimate equation (2) by including the estimated markup (lagged one g®riod)

an additional control in the labor share regressions, as seen in Table 4, theeestouHicient
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on the output tariff remains negative and of similar magnitude, although only sighifidhe

full sample estimates. The beta coefficient for the estimated outgtitteificient in column 2
indicates that a one standard deviation reduction in the output tariff, holding the fiamkigpm
constant, raises labor share by 0.03 of a standard deviation. The markup itself hagesapaoisit
highly significant coefficient, suggesting that a part of the additionakreated by trade
liberalization is passed along to labor. The estimated markup coefficienumre@l of 0.22
implies that a one standard deviation increase in the markup raises the labor shiaselyf s
0.008 of a standard deviation.

Comparing the results from the unbalanced panel to the balanced panel in Table 4, we
find that the estimated impact of output tariffs on the labor share of incumbenidilanger (a
coefficient of -3.033 versus -1.993, using estimates that include firm and regiomxgdar f
effects), but qualitatively the same. Indeed, the beta coefficient implies time standard
deviation decline in the output tariff leads to a 0.035 standard deviation increase bothe la
share of incumbents, very similar in magnitude to the impact estimated foil tse@mple. We
also find evidence of rent sharing, as indicated by the positive and highly sigrefstamated
coefficient on the markup. In contrast to the full sample, these coeffisieggest that
incumbents pass a larger share of rents along to workers — the beta coeffiegefrtom 0.008
for the full panel to 0.022 for the balanced panel.

We allow for heterogeneous effects by interacting the output tariff withrthésfi
remoteness, as measured by its distance to the nearest internationalgharyras Table 5.
These results provide strong statistical support for spatial differencesaffebeof trade
liberalization on firms. With or without controlling for firm markups, we find that positive

impact of tariff cuts on labor shares is attenuated by distance from arairdaal port.
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Comparing Table 4, column 1, results to Table 5, column 4, we see that accounting fal a spati
dimension does not change the sign, magnitude, or significance of the markup variable.
However, the average effect of the tariff found in Table 4 is seen to mask muchvspetison:
the estimated coefficients in Table 5, column 4, imply a marginal effect adriffeon labor
share of -2.152 for firms in Fuzhou, located in the Coastal region, a marginabéfHe®78 for
Huangzhou, located in the Central region, -0.426 for Xi'an, located in the Northwesiem reg
and 1.569 for Chengdu, located in the Southwestern region. Tariff cuts have their strongest
positive impact on labor shares in those regions most exposed to international traoléesat, i
our estimates suggest that tariff cuts reduce labor shares in interiorgavin

Given that tariff cuts reduce the cost of imported materials, increaies labor share of
sales may not translate into increases in the labor share of domestic vatlie Balole 6 checks
the applicability of our findings to the labor share of value added instead of laboothales.
With this switch in the dependent variable, we substitute the industry effeatevefrprotection
(IERP) for the output tariff. Looking across the columns, we see that the testico@fficient
for IERP is negative and significant, whether or not we control for fikatimarkup. We
continue to find significant spatial variation in the impact. The estimatedaeatf shown in
column 4 imply a marginal effect of -0.761 for firms in Fuzhou, located in the Coagitaihy -
0.658 for Huangzhou, located in the Central region, 0.256 for Xi'an, located in the Northwestern
region, and 1.432 for Chengdu, located in the Southwestern region. Compared to the results
shown in Table 5, a decrease in the effective rate of protection raises labe’sfshelue
added, but the positive impact falls off more quickly with distance than is theotdabdr’s
share of sales. In sum, substituting labor share of value added for labor shage a$ shé

dependent variable leads to the same conclusion: reductions in protection lead to agher la
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sharesceteris paribusand this effect attenuates with distance from international ports. We also
continue to find robust evidence that firms pass a share of rents to workers.

Because available evidence suggests that state firms may haflexiedgy in adjusting
employment, we expect tariff cuts to have a larger impact on non-statetiamen those in the
state sector. Table 7 allows the impact of trade protection on the labor shdes 6 sliffer for
domestic private firms and for foreign-invested enterprises from thaaterfatms. Looking at
column 2, which includes firm and year effects, we find that the impact of protection on
domestic private firms is not significantly different from that esteddor state firms. The
impact of tariff cuts on the labor share of sales in foreign-owned firms, hovieweuch larger:
for a firm located in a port city, the estimated coefficient for output tagfeases from -0.032
to -0.126, almost a 300% increase in magnitude. It may be that foreign firms usshargs of
imported intermediates or are better able to compete with imported \ariéfie leave for future
research an exploration of these differences between these firm types.

Table 8 provides evidence concerning the role of labor unions in adjustment to
liberalization. Estimating our regression on the entire sample, as in columd2 1vae find
that lower output tariffs raise labor share for all firms, but the magnitudhe @ftect is smaller
when a union is present. This result is consistent with a process in which the union uses its
“collective voice” to slow the introduction of imported intermediates, but such apretation
cannot be directly tested with our data. Given that most state-owned firms have aresent,
we estimate the regression separately for private enterprises (soBuamd 4) and for foreign-
invested enterprises (columns 5 and 6). As for the full sample, we find that tteoéttiff
cuts is smaller for union firms. Interestingly, we find a significardti@hship between firm

markups and labor shares only in private firms in which a union is present. In ¢doteagh-
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invested firms with a union present exhibit no significantly different rent shbehgvior than
do those without a union present. One possible explanation is that foreign firms phgady
wage premium tied to profitability (Harrison and Scorse, 2009), and thus do not need to offer
further concessions regardless of whether or not a union is present in thesnterpri

Our final empirical explorations consider long-differences in the data. Th@gée
interpreted as long-run effects and they provide additional support for a caugmetateon of
our findings?’ We calculate five-year differences in the labor shares and regress them-on fi
year differences in lagged output tariffs. We also include the change in markups, msich g
output elasticities that do not vary over time are measured by the negaheecbihge in log
material share, to test the robustness of our findings regarding rent sHaradglitional
specifications, we again allow the impact of output tariffs to attentigieemotenesé®

Table 9 presents results of the five-year difference regressions. Aseavéehe |
regressions, cuts in output tariffs are associated with increases in theHalmof sales.
Without additional controls, as shown in column 1, the estimated coefficient on the change in
output tariff implies that a one percentage point cut in the output tariff raisestadrerby 0.05
percentage points. This estimate is about double that implied by the levelioegreb®wn in
Table 3, and it suggests that the long-run impact of tariff cuts may exceaaetlyear impact.
Again, we find that the estimated coefficient on output tariff is not much affegtéekb
inclusion of the firm-level markup. The markup continues to have a positive relationdtip wit
labor’s share of sales. When we allow the tariff coefficient to vary witlotesmss, we again

find that weaker market access significantly reduces the pro-labor iofdaciff cuts.

%" Because we estimate the level equations with fixed effects, they are close to estimates obtafreu
first-difference regressions. Consequently, werpret differences between the five-year-differemesailts and the
fixed-effect regression results as differences betwshort-run and long-run impacts.

2 \We also estimate nine-year differences and olsadtitatively similar and statistically significaresults.
These regression results are availabletat//faculty.maxwell.syr.edu/dmitra/kim_webappenpdf .
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Our last regressions are shown in Table 10, where we estimate five-yesaroiéfs with
initial tariff levels included as additional controls. Evidence assembleaddndBet al. (2012)
suggests a policy of tariff compression, in which case those industries re¢ba/iaggest
absolute cuts had the highest initial tariffs. The results in Table 10 show that cantolthe
initial tariff level does not alter our findings regarding the signifieart positive impact of tariff
cuts on labor shares. The initial tariff level is never a significant detemtrohéong-run

changes in labor shares.

6. Conclusion

Previous research has found that the impact of trade liberalization on firmdvsehavi
depends on local production conditions. China is unlike many other countries in its extensive
use of imported materials, lack of effective collective bargaining, and dispicogaie presence
of state enterprises in protected sectors. Drawing upon a theoreticalthaiqedrmits trade
reform to affect firm’s input choices and the extent of rent sharing, wedjubst for a positive
and significant effect of liberalization on the labor share of sales and the latmp&halue
added, operating through both channels. These results imply that workers shafréheagains
for manufacturing firms from China’s WTO accession documented by Behadl(2012).

The estimated economic magnitude of tariff cuts on labor shares is sighifidsing the
regression results shown in Tables 5 and 6, column 3, we estimate the labor shaney fimnev
in 2007 using the counterfactual 1999 tariff rates, and weight the firm shares byrnuto
Assuming the same secular trend in economy-wide labor shares, we edtah#te aictual
weighted labor share of sales is 12% (1.1 percentage points) higher in 2007 than it would have
been in the absence of trade reform. Further, we estimate that the labaf stadwe added is

11% (3 percentage points) higher in 2007 than it would have been in the absence of trade reform.
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We cannot fully investigate the mechanisms by which firms altered input cle&casse
the Chinese manufacturing census does not provide information on imported intermediates. Ou
results are consistent, however, with complementarity between dombstiatal imported
intermediates, so that lower tariffs on imported inputs lead to higher labor proguatigitabor
share of value. Previous research has shown the importance of intermediate tiongonestic
capabilities. In their study of Indian trade liberalization, Goldberg, KhaatiePavcnik,
Topalova (2010) find that new imported varieties generated an annual 4.7 % decline in the
imported input price index, and that firms’ access to new imported inputs increasedbilitgi
to manufacture new products. Khandelwal and Topalova (2011) further find that lowsowrif
final goods, as well as access to better inputs, due to lower input tariffssedtfeazlevel
productivity, with input tariffs having a larger impact. Given the productivity mrihg effect
of trade reforms in China, it is likely that some share of these gains came tlmwegimput
prices and our results suggest that this contributed to higher labor shares.

Other possible explanations for our findings also bear further investigatioomp@ntant
alternative to input complementarity focuses on skill upgrading. Firmsateiricreased
import competition may respond by increasing the education or experience of thereerk
Recent evidence from Indonesia suggests skill upgrading may be importartaisataang,
and Rodrique (2013) find that importing intermediates increases the relative demand f
educated workers at the plant level. More highly educated or experienced vearkehsgher
wages and, thus, may be one reason for higher wage bills in liberalized seatdrsesponses
are consistent with our interpretation of the coefficient we estimatadarttput tariff as

evidence of changes in firms’ input choices, with a focus on changes in the typ&er liced.
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Our empirical findings also suggest that firms share rents with workersyk that may
be somewhat surprising given the view that workers have no bargaining powenan Chi
However, our results are consistent with the recent empirical contributions(20&2) and Nee
and Opper (2012). By examining the response of firms depending on whether or not there is a
union present in the enterprise, we are able to offer additional evidence on how unions influence

firm behavior in the developing world.

30



Appendix

Construction of Markups
The method proposed by De Loecker, Goldberg, Khandelwal, and Pavcnik (2012) to

estimate markups requires estimation of a production function but does not require the
specification of how firms compete in the product market. To implement the methoihevit
ASIF, we begin by estimating production functions for every two-digit CIC ingtstobtain
output elasticities and input shares in total revenue.

Assuming a translog production function, the estimating equation is,

Yie = Bo + Bilic + Bully + Bikic + Brcki: + Bn™Mie + BrumMis + Brumlyc + Brakly +
Bmrmk + wie + € (AL)
wherey;; is log of real gross industrial output value for fiinm periodt, l;;, m;, k;; are the log
values of labor, real intermediate inputs (or materials), and real capjtéd,the component of
productivity shock observed by the firm but not the econometriciarg;amslthe component of
productivity shock that is unobserved by both the firm and the econometrician.

To control forw;;, the Olley and Pakes (1996) method employs the investment decision
function. This is based on the assumption that future productivity is strictly imgyeeish
respect to current productivity, so that conditional on current capital usage tfiat observe a
positive productivity shock in periadwill invest more in that period.

Yie = Bilie + Bulfe + BmMig + Brmmi, + Brumlye + @ iye, g, Lie, M) + e (A2)
wherei;; is log investment and
D(iie, ki, Liey mie) = Bo + Brckic + .Bkkkizt + Braklic + Bremkie + h(iye, kie)

andh(.) is approximated by a second order polynomial series in capital and investnfett so t

B(ise, ki, i, Mie) = Bo + Brkie + Bk 2k + Braklic + Bgemkie + Bilie + Biiify + Brikiie.
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Equation(2) is estimated using OLS and the coefficient estimates for the variable imiiut
be consistent becauié. ) controls for unobserved productivity.

To control for selection bias, a survival probabil®y, is estimated for each firm as a
function of lagged andk, their squares and cross products. To consistently estimate the capital
coefficients we regress,

Yit — Bllit - ﬁlllizt - Bmmit - ﬁmmmizt - Bmlmlit =
Bickic + B ki) + Braklic + Briemk
+ 9(@t—1 — Brkit—1 — .Bltk(Zkizt—l) = Briklic—1 — Brxemkic—1, ﬁit) + et (A3)
whereg(.) is approximated by a second order polynomial serié?étin1 — Prkit—1 —
Lrrex2rit—12—Frl+klit—1—Fmuimkit—1 and Pit.

The coefficientsf;, Bis Bm, Bmm, @andB,; are consistent estimates for the variables from
the first stageBy.Lxk: Bri» @ndB,,, can be any candidate value so that a prediction for the
unobserved productivity can be computed up to a scalar constant. We use a non-linatoesti
routine in this stage and set the initial parameters to the OLS estinwaethé first stage.

Once all coefficients of the translog production function have been consistently
estimated, the markups are estimated as the output elaﬁgﬂciWith respect to an input,
divided by the input’s share in revenuﬁ,{t,. Since we focus on material markups, output
elasticity for material is given b8! = B, + 2BmmMic + Bimlic+Bmikic and the markup with

respect to materials is given BYf /a, where a!f is drawn from the data.
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Input Tariff Construction

Data on output tariffs available at the HS6 product level are converted to é8IG R
industry level. These data are linked to the Chinese firm level data usingoadaoroe between
the four-digit Chinese Industrial Classification (CIC) and ISIC Rev. Bnigority of the
manufacturing industries at the CIC level, there is a many to one mappiveeheCIC and
ISIC.# Once output tariffs have been assigned to each four-digit CIC, they are aggregaged
five-digit 10 sector level using output in 2003 as weights (Du, Harrison, Jefferson, 2011)

The following steps were carried out to construct the input tariffs. First, the 2008s€
input-output (10) table was used to generate an input-output share matrix. The ICteddts
of 122 sectors of which 71 belong to manufacturing. A typicalicéll this matrix lists the share
of inputs in industry that come from industyy These shares are multiplied by output tariffs as

follows,

Input Tariff; = Z sij * Output Tarif f;

J

The weightss;; represents the share from the 10 share matrix. For instance, if industry

uses 70% plastic and 30% glass in its production, then it faces an input tarift&sah gveight

of 70% to the output tariff on plastic and 30% to the output tariff on glass.

2 Four-digit CIC industries of 1529 “Manufacture Bifuit Wine”, 1533 “Manufacture of Fruit and Vegelab
Juice”, and 1469 “Manufacture of Other Condimentsl &ermented Products” map into two different ISIC
industries each. Specifically, 1529 maps into 1582nufacture of wines” and 1551” Distilling, recgtihg and
blending of spirits; ethyl alcohol production frdermented materials”; 1533 maps into 1554 “Manufexiof soft
drinks; production of mineral waters” and 1513 “8¥ssing and preserving of fruit and vegetablesd;, 469 maps
into 1514 “Manufacture of vegetable and animal eitel fats” and 1549 “Manufacture of other food prod
n.e.c.”. The output tariffs at the ISIC level areighted equally to arrive at output tariffs at fbar-digit CIC level.
For example, a weight of 0.5 is assigned to outaritfs in ISIC sectors 1552 and 1551 to createoatput tariff
measure for four-digit CIC industry 1529.
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Table 1: Variable Definitions and Summary Statistics

Variable Definition Mean St. Dev.

Firm Level

Wage Bill/Sales Share of wage bill in total sales x 100 9.149 10.034

Wage Bill/VValue Added Share of wage bill in total value added x 100 28.166 21.389

Remoteness Distance from city in which firm is located to nearest port 0.380 0.357
(Shanghai, Tianjin, or Guangzhou) in 1,000 km

Markup Ratio of price to marginal cost, estimated using translog 1.296 0.353
production functions (See Appendix 1)

Material Share Log of the share of intermediate inputs in gross industrial 0.747 0.134
output value

Union Categorical variable that takes the value 1 if a union is present 0.519 0.500
in the enterprise and 0 otherwise

Industry Level

Output Tariff Applied tariff rates weighted by imports at the four-digit 1ISIC 0.126 0.116
Rev. 3 level; concorded to four-digit CIC by authors.

Industry Effective Rate of Effective rate of protection at the four-digit ISIC Rev. 3 level; 0.194 0.366

Protection (IERP) concorded to four-digit CIC by authors."

Input Tariff See text for details on construction of this variable at the five- 0.104 0.064

digit 10 level; concorded to four-digit CIC by authors.

Notes: Summary statistics are based on the unbalanced panel between 1998 and 2007; Chinese Industrial Classification (CIC); Input-Output (10).

See Madariaga and Poncet (2007) for definition of city. "IERP calculated as

j attime t.

utput Tariffjt—ajt*lnput Tariff]-t
A-ajp)

where aj, is the material share in industry
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Table 2: Labor Share of Sales and Output Tariffs, by Panel Type

Unbalanced Panel Balanced Panel
(1) ) @) (4)
Lag Output Tariff -2.039* -1.993** -3.271** -3.096**
(1.060) (0.904) (1.515) (1.291)
Constant 9.084*** 8.632*** 9.783*** 9.644***
(0.238) (0.235) (0.255) (0.249)
Observations 1,768,083 1,768,083 309,467 309,467
Adjusted R 0.62 0.62 0.65 0.65
Firm FE Y Y Y Y
Year FE Y - Y -
Region-Year FE - Y - Y

Notes: The dependent variable is (wage bill/sales x 100).
The unbalanced panel spans 1998 through 2007. The balanced panel spans 2000 through 2007.
Standard errors are clustered at the four-digit ISIC level and in specifications that include firm-level

markups, bootstrapped using 400 repetitions. Significance: *10%, **5%, ***1%.
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Table 3: Markups and Trade Liberalization

1) )
Markup Markup
Lag Output Tariff 0.0685 0.0651
(0.051) (0.052)
Lag Input Tariff -0.476*** -0.461***
(0.142) (0.143)
Constant 1.343*** 1.347%**
(0.018) (0.020)
Observations 1,691,791 1,691,791
Adjusted R? 0.45 0.45
Firm FE Y Y
Year FE Y -
Region-Year FE - Y

Notes: The dependent variable is markup. See text for details on how markups are
calculated from firm-level data. Outliers in the 99th and 1st percentile of the
markup distribution are excluded. The regressions are run on an unbalanced panel
from 1998-2007.  Standard errors are clustered at the four-digit ISIC level.
Significance: *10%, **5%, ***1%.



Table 4: Labor Share of Sales and Output Tariffs,
Controlling for Firm Markup, by Panel Type

Unbalanced Panel Balanced Panel
1) ) 3) (4)
Lag Output Tariff -2.534 -2.475%* -3.221 -3.033
(1.725) (1.184) (2.228) (1.879)
Lag Markup 0.213*** 0.220*** 0.558*** 0.566***
(0.0712) (0.049) (0.193) (0.185)
Constant 8.578*** 8.130*** 8.851*** 8.638***
(0.442) (0.429) (0.466) (0.447)
Observations 1,310,984 1,310,984 291,795 291,795
Adjusted R 0.65 0.65 0.66 0.66
Firm FE Y Y Y Y
Year FE Y - Y -
Region-Year FE - Y - Y

Notes: The dependent variable is (wage bill/sales x 100). Outliers in the 99th and 1st percentile of
the markup distribution are excluded. The unbalanced panel spans 1998 through 2007. The balanced
panel spans 2000 through 2007. Standard errors are clustered at the four-digit ISIC level and in
specifications that include firm-level markups, bootstrapped using 400 repetitions.

Significance: *10%, **5%, ***1%.
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Table 5: Labor Share of Sales and Output Tariffs: Effect of Geographic Remoteness

No Control for Markup Controlling for Markup
(1) ) @) (4)
Lag Output Tariff -3.790* -4.830** -5.866** -5.306**
(1.927) (1.929) (2.351) (2.752)
Lag Output Tariff x Remoteness 4.831** 5.284** 5.618** 5.343**
(2.131) (2.112) (2.211) (2.395)
Lag Markup 0.209** 0.213**
(0.069) (0.070)
Constant 9.242*** 9.225%** 9.075*** 8.716***
(0.150) (0.241) (0.475) (0.523)
Observations 1,765,550 1,765,550 1,309,056 1,309,056
Adjusted R 0.62 0.62 0.65 0.65
Firm FE Y Y Y Y
Year FE - Y - Y

Notes: The dependent variable is (wage bill/sales x 100). Outliers in the 99th and 1st percentile of the markup distribution are excluded.
The regressions are run on an unbalanced panel from 1998-2007. Standard errors are clustered at the four-digit ISIC level and in specifications
that include firm-level markups, bootstrapped using 400 repetitions. Significance: *10%, **5%, ***1%.



Table 6. Labor Share of Value Added and the Effective Rate of Protection

No Control for Markup Controlling for Markup
(1) 2 3 4)
Wage Bill/VA Wage Bill/VA Wage Bill/VA Wage Bill/VA
Lag IERP -1.522* -2.279** -2.618** -2.619**
(0.838) (0.922) (1.085) (1.142)
Lag IERP x Remoteness 2.279** 2.729%** 3.182%** 3.148***
(0.954) (1.001) (1.178) (1.062)
Lag Markup 0.370** 0.372**
(0.140) (0.145)
Constant 28.31*** 28.80*** 27.71%** 27.54***
(0.105) (0.435) (0.947) (0.807)
Observations 1,628,397 1,628,397 1,151,123 1,151,123
Adjusted R 0.54 0.54 0.58 0.58
Firm FE Y Y Y Y
Year FE - Y - Y

Notes: The dependent variable is (wage bill/value added x 100). Outliers in the 99th and 1st percentile of the markup distribution are
excluded. The regressions are run on an unbalanced panel from 1998-2007. Standard errors are clustered at the four-digit ISIC level and in
specifications that include firm-level markups, bootstrapped using 400 repetitions. Significance: *10%, **5%, ***1%.



Table 7: Labor Share of Sales and Output Tariffs: Differences by Ownership

No Control for Controlling for
Markup Markup
1) )
Lag Output Tariff -3.428*** -3.168**
(1.162) (1.509)
Lag Output Tariff x Private 1.253* 0.909
(0.747) (1.014)
Lag Output Tariff x Foreign -7.884*** -9.416***
(1.907) (2.090)
Lag Output Tariff x Remoteness 3.792** 3.380**
(1.518) (1.614)
Lag Markup 0.209***
(0.066)
Constant 9.307*** 8.820***
(0.214) (0.512)
Observations 1,765,550 1,309,056
Adjusted R? 0.62 0.65
Firm FE Y Y
Year FE Y Y

Notes: The dependent variable is (wage bill/sales x 100). Outliers in the 99th and 1st percentile of the
markup distribution are excluded. The regressions are run on an unbalanced panel from 1998-2007.
“Private” denotes privately owned domestic firms and “foreign” denotes foreign invested enterprises.
Standard errors are clustered at the four-digit ISIC level and in specifications that include firm-level
markups, bootstrapped using 400 repetitions. Significance: *10%, **5%, ***1%.
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Table 8. Labor Share of Sales and Output Tariffs: Effects of Union Presence

All Enterprises

Private Enterprises

Foreign Invested Enterprises

1) ) 3) (4) () (6)
Lag Output Tariff -2.982** -4.521* -1.356** -2.491 -3.604* -5.272**
(1.388) (2.593) (0.670) (1.1621) (1.953) (2.640)
Lag Output Tariff x 1.110* 2.843** 0.906 1.999* 1.208 3.886***
Union
(0.654) (1.361) (0.635) (1.187) (0.875) (1.254)
Lag Markup 0.170** -0.003 0.370**
(0.082) (0.059) (0.147)
Lag Markup x Union 0.134 0.242* 0.119
(0.091) (0.139) (0.159)
Constant 9.217*** 8.555*** 7.823*** 7.194%** 9.857*** 8.837***
(0.234) (0.465) (0.167) (0..87) (0.267) (0.679)
Observations 1,208,830 970,105 640,091 507,381 295,687 242,625
Adjusted R® 0.61 0.65 0.57 0.62 0.63 0.67
Firm FE Y Y Y Y Y Y
Year FE Y Y Y Y Y Y

Notes: The dependent variable is (wage bill/sales x 100). Outliers in the 99th and 1st percentile of the markup distribution are exclud
The regressions are run on an unbalanced panel from 1998-2007 and only include firms present in 2004.

Standard errors are clustered at the four-digit ISIC level and in specifications that include firm-level markups,

bootstrapped using 400 repetitions. Significance: *10%, **5%, ***1%.
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Table 9. Labor Share of Sales and Output Tariffs, Five-Year Difference Regressions

No Control for Markup Controlling for Markup
(1) ) ©) (4)
Change in Lag Output Tariff -5.169** -1.447%** -4.900** -7.419%**
(2.041) (2.540) (2.154) (2.525)
Change in (Lag Output Tariff x Remoteness) 5.011*** 5.585***
(1.652) (1.597)
-(Change in Log Material Share) 1.449*** 1.456***
(0.275) (0.269)
Observations 283,341 280,637 270,249 267,644

The dependent variable is the five-year change in (wage bill/sales x 100). Standard errors are clustered at the four-digit ISIC
level and in specifications that include firm-level markups, bootstrapped using 400 repetitions.
Significance: *10%, **5%, ***1%.
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Table 10: Labor Share of Sales and Output Tariffs, Five-Year Difference Regressions with Controls for Initial Tariffs

No Control for Markup Controlling for Markup
(1) ) ©) (4)
Change in Lag Output Tariff -4.760** -7.062*** -4.764** -7.256***
(1.838) (2.031) (2.139) (2.227)
Change in (Lag Output Tariff x Remoteness) 5.012*** 5.586***
(1.652) (1.604)
-(Change in Log Material Share) 1.449%** 1.456***
(0.265) (0.265)
Initial Output Tariff 0.305 0.288 0.102 0.122
(1.692) (1.617) (1.891) (1.978)
Observations 283,341 280,637 270,249 267,644

Notes: The dependent variable is the five-year change in (wage/sales x 100). Standard errors are clustered at the four-digit ISIC level and
in specifications that include firm-level markups, bootstrapped using 400 repetitions. Significance: *10%, **5%, **
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Figure 1: Trends in Average Tariffs, 1998-2007
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Notes: Output tariff is the effectively applied tariff weighted by imports at the four-digit ISIC Rev. 3 level. Input tariff is a weighted average of the output tariffs
at the five-digit 10 sector level where weights are obtained from the 2002 Chinese input-output matrix. IERP is the industry effective rate of protection. All tariff

measures defined in Table 1.
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Figure 2: Ratio of Average High-Tariff-Cut-Industry Labor Share of Sales to
Mean Low-Tariff-Cut-Industry Labor Share of Sales, 1998-2007
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Note: High-tariff cut industries are those with tariff cuts exceeding the average for all industries over the period. Low-tariff cut industries are all others.
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Figure 3: Estimated Average Markup, 1998-2007
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Notes: Markups estimated using the De Loecker, Goldberg, Khandelwal, and Pavcnik (2012) method and an unbalanced panel from the ASIP.

See text for details.
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