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Abstract

Researchers emphasize productivity growth of China’s domestic enterprises as well as the grant-
ing of permanent trade relations as causes of China’s export surge to the U.S. after 2000. Less
well understood is the role of Chinese industrial policy as embodied in its regulation of foreign
direct investment, which encourages development of high-technology industries. This gap is
troubling, since about half of Chinese exports between 2000 and 2008 originated in foreign-
owned enterprises. This paper uses a quasi-natural-experiment approach to assess the effect
of changes in Chinese foreign investment policies in 2002, 2004, and 2007 on Chinese exports.
Our differences-in-differences analysis strongly supports the view that Chinese FDI policies are
effective in promoting exports. We find that favorable treatment of foreign investment in a par-
ticular sector promotes entry of foreign firms that export, and that it raises export values in the
targeted industry. Results from triple-differenced analysis show that foreign-owned exporters
increase in number when such investment is encouraged and that these firms increase the value
of their exports relative to their domestic peers. Using detailed China Customs data, we find
that preferential treatment of an industry increases its exports at both the intensive and exten-
sive margin and is particularly effective in raising exports to the U.S. Overall, we estimate that
changes in FDI policy explain almost one-quarter of China’s export surge and shifted China’s
export composition toward high-technology industries. These results are relevant for current
discussion of how China uses investment policy to shape its international competitiveness.
JEL Classifications: F14
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1 Introduction

Following its accession to the World Trade Organization, China’s exports surged, rising from $57

billion in 2001 to $250 billion by 2008.1 In industrial sectors where Chinese market share soared,

importing countries experienced the disruption of geographically concentrated job losses. In the

United States, net imports from China grew especially quickly and manufacturing employment,

which had declined steadily for 20 years, fell by 18% between March 2001 and March 2007 (Pierce

and Schott, 2016). Although other factors clearly contributed to these losses, competition from

China was a particularly salient explanation for manufacturing job losses in America.2

Explanations for the rapid growth in Chinese exports vary. Autor et al. (2013) emphasize

productivity growth of Chinese domestic firms as a key driver of export growth to the US. The

dynamic nature of China’s manufacturing sector and sustained growth in total factor productivity

are confirmed by Brandt et al. (2012). Other researchers emphasize the resolution of trade policy

uncertainty stemming from the granting to China of permanent normal trade relations (PNTR) by

the US. Handley and Limao (2015) relate the resolution of policy uncertainty directly to Chinese

export growth at the product level, while Feng et al. (2017) document the simultaneous entry and

exit of exporters to the US, as well as improvements in their product quality.

Each of these explanations provides important insights, and each has empirical support.3 Be-

cause it is a large and complex phenomenon, China’s export surge was, in all likelihood, propelled

by simultaneous shocks to Chinese supply, trade policies, and multinational supply chains. What is

missing from this rich menu of explanations, however, is an active role for Chinese industrial policy

in midwifing the export surge. Rather than influencing its export profile solely through market re-

forms and reductions in trade barriers, throughout the decade following its WTO accession China’s

foreign investment policies promoted export upgrading and the development of high-technology

capabilities. China’s leadership initially directed foreign investment to sectors that would spur

exports and provide foreign exchange earnings, but gradually transitioned to promoting investment

1Enright (2017, p.38) reports that in 2013 FIEs accounted for 47% of China’s exports, indicating that their
importance for China’s trade relations has not diminished in the aftermath of the Great Recession.

2A cottage industry has developed attributing various American social ills to China’s export surge. These pa-
pers are cited in numerous newspaper articles and blog posts (see https://www.nytimes.com/2014/04/02/opinion/

edsall-is-the-american-middle-class-losing-out-to-china-and-india.html for a prominent example) and
some of the most well-cited are collected at the popular website http://chinashock.info

3In addition to the studies cited above, see Ebenstein et al. (2014), which considers trade and offshoring.
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in sectors that would further industrial development (Enright, 2016). These policy directions were

made clear in 2007, when China’s guidance to foreign investors included special efforts to attract

investors in hundreds of advanced sectors. 4

Chen and Naughton (2016) define techno-industrial policy as direct government intervention to

promote high-technology industries and to upgrade traditional sectors. While Chen and Naughton

(2016) document the post-WTO-accession planning of technology-related magaprojects, our at-

tention is focused on how China shaped its export performance through the regulation of foreign

investment. Our primary goal is to identify the effect of changes in FDI policy on the number,

exporting status, and export volumes of foreign-invested enterprises (FIEs) operating in China.

Given that during the decade ending in 2010, foreign enterprises accounted for more than half of

all Chinese exports (with a high of 58% reached in 2005 and 2006), changes in the treatment of

foreign investment is a potentially important explanation for the export surge of the period.5

China’s unilateral revisions of its foreign investment policies in 1997, 2002, and 2007 provide an

opportunity to assess the impact of these regulatory changes on the presence and performance of

foreign enterprises operating in China. Our differences-in-differences analysis strongly supports the

view that Chinese preferential FDI policies were effective in shaping and promoting exports. We

find that favorable treatment of foreign investment in a particular sector promotes entry of foreign

firms that export and raises export values in the targeted industry. We triple difference the data to

guard against our results being driven by general export promotion policies or changes in China’s

comparative advantage that impact an entire sector. Our results show a significantly different effect

of FDI policy changes on foreign-owned firms in sectors that receive favorable treatment, relative to

domestic peers in the same sector. Indeed, our reduced-form calculations imply that these policies

explain at least 14% of the increase in Chinese exports over the decade. These findings indicate

the efficacy of Chinese FDI policy in attracting foreign exporters, raising Chinese export volumes,

and shifting China’s export profile toward high-technology sectors.

The differencing method we use are common to the literature, and we draw upon an extraor-

4Chinese industrial policy in the years between WTO accession and the Great Recession is often characterized as
targeting the reduction of negative social disruptions stemming from reforms of the late 1990s and WTO-accession-
related market openings. However, as we show below, during this period China preferenced foreign investment in
sectors deemed important for technology upgrading, even while liberalizing its foreign investment regime to meet
explicit WTO mandates. See (Naughton, 2017) for a discussion of the slowdown in reforms following WTO accession.

5Enright (2016) provides several descriptive tables detailing the importance and performance of FIEs in China
from 1993 to 2013.
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dinary amount of data to implement these analytical techniques. To examine the common trends

assumption implicit in the method, we examine export entry and volumes both before and after

changes in FDI policy. Trends for preferenced industries show no discernible difference from those

of industries not so designated. We also consider the possibility of alternative explanations for

exporter entry during the period, including the reduction in uncertainty stemming from granting

of PNTR to China. While we find that this factor did leada to entry and higer export volumes, its

inclusion in our regressions has no impact on the magnitude of the policy effects that we identify.

To further assess the robustness of our estimates, we employ detailed China Customs data to es-

timate the effect of FDI policy changes on both the intensive and extensive of exporting, both for

exports in general and to the United States in particular.

The magnitude of the effect of preferential policy on exports appears to be large. Counterfactu-

als calculated using our reduced form estimates suggest that up to one-quarter of the export surge

may be the result of changes in FDI regulation. We also find that the policies do act as techno-

industrial policy in that they shift China’s export composition toward high-technology industries,

raising the high-tech share of exports by about 5 percentage points.

Provide a preview of the paper’s structure here.

2 Foreign-Invested Enterprises and Chinese Exports

Significant foreign investment from regions other than Taiwan and Hong Kong began to flow into

China by the middle of the 1990s. Attracted by the growing domestic market, many of these

investors were quickly disillusioned by rising costs for specialized resources, difficulties with local

joint venture partners, and unexpectedly low returns. According to Branstetter and Lardy (2006),

even as FDI levels began to fall in the late 1990s, the Chinese government was negotiating terms

for WTO accession that dramatically expanded the freedom of foreign firms to operate in China.

Among these reforms were reduced regulatory barriers in some sectors and greater freedom to

operate as a wholly foreign-owned enterprise (WFOE) rather than as a joint venture (JV) with a

Chinese partner. This liberalization, coupled with an expanding domestic economy, led to increased

levels of FDI each year from 2000 through 2008 (Enright, 2017, p.37).

As shown in Table 1, foreign invested enterprises are a very important source of Chinese ex-
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ports. In 2000, FIEs provided 45.7% of exports to all destinations. Surprisingly given the dynamic

nature of China’s domestic private sector documented by Brandt et al. (2017), the share of exports

originating in a foreign enterprise rose to almost 59% by 2005, before falling back to 48.9% by 2008.

These trends indicate what export data explicitly show: exports from FIEs rose faster than exports

from domestic firms throughout the period of China’s “export surge.” The second data column

adds another dimension to our understanding of the surge. The share of exports qualifying for spe-

cial Customs treatment as “processing exports,” implying that they are produced with significant

shares of imported materials, was 60% in 2000 and fell ever so slightly over the period.

When we consider exports to the United States only, we see that FIEs are an even more likely

source of goods. The FIE share of exports to the US was 52.2% in 2000, rising to 67.5% by 2006

before falling back a bit to 58.5% by 2008. Moreover, exports to the US are more likely than not

to be produced under a processing Customs regime. In sum, despite almost a decade of growth

in domestic manufacturing capabilities, by 2008 China’s exports remained heavily dependent on

foreign-invested enterprises and global value chains.

3 FDI Policy as Industrial Policy

From its opening to foreign investors, the Chinese government has actively shaped the organizational

form and the sectoral composition of direct investment inflows. The first regulations guiding foreign

investment were issued in 1995, the Interim Provisions on Guiding Foreign Investment and the

Catalogue for the Guidance of Foreign Investment Industries. The “Catalogue” was amended

many times and it provided broadly defined constraints and opportunities for foreign investors.

China’s sectoral approach to FDI policy is evident in the nature of the guidance, which targets

particular sectors for preference or restriction. Since 2002, the Catalogue has classified investment

into particular sectors as encouraged, restricted, and prohibited categories, in accordance with

a separate set of regulations adopted in connection with WTO accession (Enright, 2017, p.14).

Investment into industries not listed in the Catalogue is permitted, unless prohibited by other

regulations. Investors into encourage sectors may enjoy preferential treatment, such as expedited

permitting, access to scarce materials or enhanced market access, although the details of specific

entry conditions are not publicly known. All forms of ownership are possible in encouraged sectors,
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although additional restrictions may apply. Investment into restricted sectors requires case-by-case

approval, and then often only in the form of a joint venture with limited foreign control. Prohibited

sectors are those in which no foreign investment is allowed.6

We use this classification system and changes over time in the Catalogue’s guidance to charac-

terize China’s sector-based investment policies. Specifically, we draw upon the careful coding by

Sheng and Yang (2016) of the Catalogue text into binary codes denoting the policy stance for all

480 four-digit SCIC sectors from 1998 to 2008. The Catalogue was substantially amended in 2002,

2004, and 2007, producing both cross-sectional and time-series variation in the policies we analyze.

According to Enright (2016), the 2007 changes are particularly important as they embody a con-

certed attempt to move China’s export profile away from low value-added processing activities and

sectors considering resource intensive or highly polluting toward desired high-technology activities.

To illustrate the changing nature of these FDI guidelines, we sort the 29 two-digit SCIC man-

ufacturing sectors into four descriptive groups. The first group, high technology, contains sectors

that include industries identified in China’s high-technology yearbooks. The second group, frag-

mented, includes industries in two sectors, electrical machines and transport equipment, both of

which have very high levels of production occurring through foreign-invested enterprises.7 These

sectors are deeply embedded into global value chains. The third group, capital intensive, contains

industries that have high levels of capital per worker and that are not included elsewhere. Firms

in these industries are more likely to be state-owned than those in other groups. The last group,

labor intensive, contains industries with low levels of capital per worker.

Figure 1 shows the share of all four-digit industries in each of our four groups that are encouraged

(panel a) or restricted (panel b). The graph indicates that the share of encouraged industries

is highest in the high-technology group, followed by capital-intensive industries and fragmented

industries. All groups experience an increase in the share of industries that are encouraged in 2002,

with the largest increase in share encouraged occurring for the capital-intensive group. In 2007,

all groups again experience an increase in the share of industries encouraged, with the jump again

largest for the capital intensive sector. Despite these changes, high-technology industries are the

6This discussion draws from Enright, 2017, pp. 14-16, who provides additional detail.
7If we sort these sectors by capital per worker, electrical machines would be placed into the labor-intensive group

and transport equipment would be placed into capital-intensive group. Neither is included in the Chinese High-
Technology Yearbooks.
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most likely to be encouraged, with 60% offering investors preferential treatment. This high share

indicates that the Chinese approach to FDI policy, well before the recent ‘Made in China 2025’

campaign, can be characterized as “techno-industrial policy.”

Panel b shows that the share of industries in which investment is restricted has declined for all

sectors, although there was little change in policy for labor-intensive sectors until 2007 when almost

all restrictions were removed. Particularly noteworthy are the large declines in the restricted share

of industries considered high-tech or fragmented in 2002. The policy shift in the fragmented group

is pronounced, with 23% of industries restricted prior to 2002 and no industries restricted after

2002.

To further explore the nature of these policy designations, we estimated a linear probability

model for both the encouraged and restricted designation. The results of this regression, which pools

all sectors observed in the years 1995 through 2007, are shown in Table 2. The coefficient values

provide partial correlation coefficients for the selected industry characteristics and the binary policy

indicator. As regressors, we include industry characteristics that are mentioned as determinants of

Chinese policy in the literature. These characteristics are the industry’s capital intensity, measured

by its 1998 capital-labor ratio, whether or not the industry appears in the Chinese high-technology

yearbooks, the state-ownership share of industrial output, and two measures of pollution intensity

(COD intensity, which measures water pollution intensity, and SO2 intensity, which measures a form

of air pollution intensity). As can be seen in column (1) and (2), only the high-technology dummy

is statistically significant and relatively large, whether or not we control for pollution intensity.

This implies that high-tech status is a good predictor of whether or not an industry is encouraged.

When we look at the results in columns (3) and (4), we see that only capital intensity is a good

predictor of whether or not a sector is restricted and that this correlation is not large.

Given the importance of FIEs to China’s export volume and the encouragement given investors

in high-technology sectors, we next explore the exporting behavior of foreign and domestic firms

in this sector compared to all other sectors. As shown in Figure 2, among domestic firms export

values grow steadily in all industries, high-technology and others. However, among foreign-invested

firms, exports from the high-technology sector grow faster than those in other sectors, more than

quadrupling in value before falling off slightly with the Great Recession.
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4 Methodology

4.1 Empirical specifications

To identify the effects of the Chinese FDI policy on the FIE’s entry and exports, we exploit the

variation in the changes of industry FDI regulation in 1998-2010 using the following generalized

differences-in-differences (DD) specification:

lnYjt = α+ β1Encouragedjt + β2Restrictedjt + µj + ηt + εjt, (1)

where Yjt indicates the log of outcomes: ln(number of firms) as firm entry, ln(number of exporters)

as exporter entry , and ln(export values) of industry j in year t. Encouragedjt indicates whether

the industry j has any encouraged item in the FDI catalogue in year t. Restrictedjt indicates

whether the industry j has any restricted item in the FDI catalogue in year t. We drop industries

that contain activities designated as forbidden items in the catalogue. The left out neutral category

includes all the industries that are neither encouraged nor restricted. The parameters of interest

are β1 and β2. β1 (β2) measures the effect of FDI encouragement (restriction) on a series of FIE

outcomes.

To aid inference, we include a set of year dummies when estimating (1). The coefficients on these

dummies capture temporal changes in FIE activity common to all industries. We also include a set

of industry dummies, indicators for the four-digit SCIC sector of the investor. These coefficients

capture differences in the attractiveness of sectors for investment. All regressions are two-way

clustered at the four-digit SCIC industry and year level to avoid upward bias when estimating

standard errors.

4.2 Discussion of identification assumptions

The identification relies on the important assumption that industries with and without policy

changes would have similar trends of outcome variables. In this section, we examine the potential

threats to the assumption. The primary threat to the “no pre-trend” assumption is policy endo-

geneity. If the change of FDI policy is driven by unobservable industry characteristics that correlate

with outcomes, the estimates will be biased. We examine whether the policy endogeneity leads to
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different pre-trends for industries with and without policy change using the following event study

framework:

lnYjt = α+

4∑
t=−3

β1tEncouragedjt +

4∑
t=−3

β2tRestrictedjt + µj + ηt + εjt, (2)

The explanatory variables include seven policy-by-year dummies, Encouragedjt andRestrictedjt,

which denote 3 years before the change of the FDI policy to 4 years after. Period 0 denotes the year

of policy change. The coefficients of interest, βit, (i = 1, 2), measure how the outcome variables

evolve over the seven years’ period. In the regression analysis, year before the policy change is left

out as the baseline. Since the main policy changes happened around year 2002, we concentrate on

the years between 1999 and 2006.

The event study analysis provides an examination of pre-trends in outcome variables. We do

not find significant trends in outcomes before the change of FDI policy. The estimates for years

after the policy enactment indicate the dynamic effects of FDI policy changes. We graphically show

the how the treatment effects evolved over time in Figure 3.

4.3 Policy endogeneity, triple-differences (DDD) method

The DD framework in equation (1) identifies the effect of FDI regulation through industry-by-year

changes in FDI policy. A remaining concern, however, is that FDI policy changes are correlated

with time-variant, industry-specific unobserved factors. A likely possibility is that exogenous tech-

nological change within a global industry makes China a more attractive location for production.

If Chinese officials respond to the enhanced investment environment for China by encouraging firm

entry, FDI policy is endogenous to firm behavior. Such policy endogeneity would create a correla-

tion between FDI policy and FIE entry These concerns are important and we address them with

a triple differencing approach that makes use of the fact that FDI policy affects only foreign firms

and not domestic firms. If technological innovation makes China a more attractive location for a

particular industry, both foreign and domestic firms should be affected by it. In this case, even

though the government encourages foreign firm entry, we should observe entry by both foreign and

domestic firms.

These considerations motivate a triple-differences model, using domestic firms as a within-
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industry control group, with the following specification:

lnYijt = α+ β1Encouragedjt × FIEi + β2Restrictedjt × FIEi

+ γ1Encouragedjt + γ2Restrictedjt + FIEi × µj + FIEi × ηt

+ FIEi + µj + ηt + εjt,

(3)

Besides the key interaction term of FDI policy variables and FIE status, we include FIE-by-

year dummies, FIE-by-industry dummies, and FIE dummies. The coefficients of interest are β1

and β2, which identify the effects of FDI policy as their differential impacts on outcomes of FIEs

and Domestics.

To make the most of accessing to the rich transaction-level China Customs Records, we also

run similar DDD specifications to examine both intensive and extensive margins for all countries

and US only.

We define the intensive margin as the export value of continuous exporters by a particular

HS6-level product (00-s) to a particular country (c), where continuous exporters refer to firms

conducting exporting throughout the sample period 2000-2008. The extensive margin is defined as

the number of exporting firms within a particular HS6-level product to a particular country (c) in

year t. Then the differential policy effects on FIE and domestic enterprises can be writte as:

lnYicst = α+ β1Encouragedst × FIEi + β2Restrictedst × FIEi

+ γ1Encouragedst + γ2Restrictedst

+ FIEi + µs + µc × ηt + εjt,

(4)

where the dependent variable lnYicst represents log of intensive (extensive) margin for ownership

type i, to country c, for product s, in year t.

5 Data Sources

The study requires detailed information on Chinese industrial firms for an extended period of time.

The main source of annual data on manufacturing firms is the annual survey of industrial production

(ASIP) for 1998-2010 which includes information for all state-owned industrial firms and non-state
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owned firms with sales above 5 million RMB. The dataset is collected through annual surveys by

National Bureau of Statistics (NBS) of China and discussed in detail in Brandt et al. (2014). The

aggregated value of exports, output, employment, sales, and capital for these firms are nearly equal

to the totals reported annually in China’s Statistical Yearbook. Compared to the universe of firms

observed in the 2004 China Economic Census, our sample of above-scale industrial firms represents

the most of industrial production in China. As discussed in Brandt et al. (2017), included firms

in the ASIP data account for 91 percent of gross output, 71 percent of employment, 97 percent of

exports, and 91 percent of total fixed assets in 2004 census survey year.

The sample represents firms among four-digit Standard Chinese Industry Classification (SCIC)

manufacturing industries that are surveyed annually from 1998 to 2010. The SCIC system is

comparable to the Standard Industrial Classification (SIC) system used in the U.S. During the

sample period, the SCIC codes updated to a new version (GB/T4754-2002). Thus, we converted

the old version (GB/T4754-1994) of SCIC codes using Dean et al. (2009)’s concordance table for

years before 2002.

We utilized information on firms’ registered types (variable dengji zhuce leixing) to identify

firms’ ownership types.8 Following Brandt et al. (2017), we also determine firm’s ownership type

based on the largest ownership share in registered capital. Thus, firms’ ownership types can be

classified into four categories: state, private, foreign, and Hong Kong, Macao or Taiwan (HKMT).

Foreign type includes both wholly-owned-foreign-invested enterprises (WOFEs) and joint ventures

with local governments (JVs). For the purpose of this analysis, we then aggregate the firm-level

data into industry level to acquire the total number of firms, exporters, and aggregated export

values for each ownership type.

To control for the effect of import tariff at SCIC 4-digit level, we use input tariff and output

tariff downloaded from the online appendix of Brandt et al. (2017) which is available at https:

//feb.kuleuven.be/public/N07057/CHINA/appendix/. Input tariffs are aggregated by weighted

average of output tariffs using the industry shares from the Chinese 2002 Input-Output table.

For CCR regressions at the HS 6-digit level, we obtain Chinese import tariff from World Bank

WITS-TRAINS dataset in which the raw data are at HS 6-digit level. We take simple average of

8Stipulations on how to distinguish firm ownerships between registered types can be found on the website of
China’s NBS: http://www.stats.gov.cn/tjsj/tjbz/200610/t20061018_8657.html.

11

https://feb.kuleuven.be/public/N07057/CHINA/appendix/
https://feb.kuleuven.be/public/N07057/CHINA/appendix/
http://www.stats.gov.cn/tjsj/tjbz/200610/t20061018_8657.html


import tariff to avoid potential bias in the industry average because of low trade volumes in heavily

protected product lines.

To isolate the effect of Permanent Normal Trade Relationship (PNTR) between China and the

US, we include NTR gap calculated by the difference between ad valorem equivalent NTR and non-

NTR tariff rates following Pierce and Schott (2016). The data for computing NTR gap from 1989

to 2001 are from Feenstra, Romalis, and Schott (2002). We use the NTR gap for 1999, the year

before the passage of PNTR in the US, in our regression analysis. Also, the results are qualitatively

robust to using the NTR gaps from any available years. Summary statistics on four-digit SCIC

industry-level dependent variables and controls can be found in Table A1.

The FDI policy data used in the paper are from Sheng and Yang (2016). They constructed a

unique measure of ownership liberalization using the official government list of industries that were

encouraged, restricted, or prohibited for foreign investment. This list, provided in the Catalogue

for the Guidance of Foreign Investment Industries (NDRC, various years), was first published in

1995 and was revised subsequently in 1997, 2002, 2004, and 2007. In encouraged industries, foreign

investors given more freedom to choose their ownership structures and enjoyed other advantages,

such as preferable corporate tax rates, low land costs, and duty-free imported inputs. By contrast,

the Chinese government imposed stringent restrictions on ownership structures and high entry costs

for foreign investors in restricted or prohibited industries. Summary statistics of policy variables

for policy changing years are shown in Table A2.

Export flows by trade type (ordinary or processing trade), by destination country and by own-

ership category are from China’s Custom Office for the period 2000-2008 which record the value

and quantity of every transaction that passes through China’s customs and are aggregated to the

6-digit Harmonized System (HS) product level. Since HS code versions were updated in 1996 (H1),

2002 (H2) and 2007 (H3) during the sample period, we use concordances obtained from the World

Bank’s WITS dataset9 to convert HS codes in each year to H1. we use the HS-SCIC concordance

table constructed by the NBS and extended further by Brandt et al. (2017) to obtain export flows

by trade type and by destination country at 4-digit SCIC level that we use in industry-level anal-

ysis. Since the currency unit in ASIP dataset is thousand RMB, which is different from the unit

used in CCR data (US dollar), we convert export values from US dollar to thousand RMB using

9See http://wits.worldbank.org/product_concordance.html
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official exchange rate (RMB per US$, period average) from World Bank WDI database.

6 FDI Policy and FIE Entry and Export Performance

6.1 Differences-in-differences Analysis

Differences-in-differences (DID) analysis identifies the effect of FDI policy changes from both cross-

sectional and time-series variation in policy designations. We expect that preferential policy, cap-

tured by the ‘encouraged’ dummy, reduces the cost of entry for foreign firms and, thus, promotes

entry, exporting, and export volumes. We also expect that restrictions on investment, captured

by the ‘restriction’ dummy, will reduce entry of foreign firms and the value of their exports. The

details of the policy are important to note, however, as restricted sectors may be open to invest-

ment in the form of a joint venture, while wholly owned foreign enterprises are blocked. To capture

this possibility, we also divide our sample of foreign firms into joint ventures and wholly owned

subsidiaries and analyze these separately.

Table 3 provides our baseline results, using four-digit industry fixed effects and year dummies

as controls. Robust standard errors are two-way clustered at the four-digit SCIC industry and year

level. We separately analyze samples of foreign-invested enterprises and domestic firms.

The top panel provides results for our analysis of firm entry. As can be seen from the first row

of the panel, designating an industry as encouraged raises the number of foreign firms by 0.14 log

points, an effect that is statistically significant in the full sample and for both FIE subsamples, JV

and WFOE. Reassuringly, the policy has no significant effect on entry of domestic firms. Restric-

tions on foreign investors reduce their presence in a sector, as shown in the first panel, with an

estimated reduction in the number of WFOEs by 0.147 log points. Our results indicate that this

designation has no significant effect on the number of JV entrants, consistent with the nature of

the policy restriction on ownership and control.

The second panel provides results for DID analysis of the number of firms that export. The

estimates imply significant responses by foreign investors to encouraging policies, with the number

of FIE exporters rising by an estimated 0.153 log points. We find that the policy raises the number

of both JVs and WFOEs who engage in exporting. Again, we find no effect of FDI policy changes

on domestic firms. For industries under FDI restrictions, we find that this designation significantly
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reduces the presence of WFOE exporters, with an estimated reduction of 0.197 log points in their

number. Restrictions have no significant effect on the number of JV exporters or domestic firms,

as expected.

The bottom panel examines the response of export values to policy changes. The findings

suggest that designating a sector as encouraged raises its exports by an average of 0.357 log points,

with a large point estimate for both types of foreign firms but a statistically significant effect only

for JVs. This effect is large and we will explore it further in the following sections, where we add

additional controls to our analysis. Turning to industries for which foreign investment is restricted,

we find that the policy reduces exports from WFOEs, although the point estimate is not significant.

However, we find that domestic firms in these industries have higher than expected export values,

with a significant point estimate of 0.195 log points.

Other studies suggest that several aspects of trade policy influenced China’s export surge. The

first of this is the granted of PNTR to China by the United States in 2001. Since this policy change

occurred at the same time as a significant revision of Chinese FDI regulations, we need to control

for it. We do so by including a separate regressor to capture the response of firms to the end of

uncertainty in China’s trading status with the US. The “NTR gap” is defined as the difference

between the non-NTR rates to which tariffs would have risen if annual renewal had failed and the

NTR tariff rates that were locked in by PNTR (Pierce and Schott, 2016). We also include controls

for changes in Chinese domestic tariffs, both tariffs on inputs and output tariffs.

For our purposes, the important implication of the results shown in Table 4 is that the addition

of this set of controls does not change the conclusions one can draw from Table 3. Designation as

an encouraged industry raises the number of FIEs, the number of FIE exporters, and the value of

exports originating in foreign-owned firms. The point estimates remain very similar with statistical

significance reduced only for the WFOE subsample.

Results for the newly added controls are interesting in their own right. Removal of the uncer-

tainty of annual NTR review is positively associated with the number of FIEs and the number of

FIEs that export, with point estimates that are highly significant. We interpret these estimates as

confirmation of the mechanisms identified by Pierce and Schott (2014), even though we do not find

a significant effect on export values for FIEs overall and a negative effect on exporting by WFOEs.

Higher input tariffs are associated with larger numbers of WFOEs and higher WFOE export val-
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ues. It is not obvious why WFOEs are differential affected by input tariffs. Perhaps because many

WFOEs engage in processing export activity, and thus import inputs duty-free, lower input tariffs

after 2002 reduced the advantages they enjoyed over domestic rivals. Lastly, our results suggest

that higher output tariffs lead to higher numbers of JV firms and JV exporter, although they reduce

export values.

To really push our data, we generalize our approach further by allowing each industry to have

its own time trend. Table 5 reports results of the DID analysis, with the inclusion of two-digit

industry-specific year trends. Including these controls reduces the size of our estimated effects, but

retains the significance of the policy for FIE firm behavior. The estimated impact of encourage

status falls from 0.136 log points in Table 4 to 0.998 log points when we allow for industry-specific

year trends. The estimated effect on the number of JVs, however, is changed very little as it falls

from 0.131 log points to 0.112 log points and remains highly significant. Similarly, we find that our

point estimate for the number of FIE exporters is little changed and our estimated effect on export

values is higher while remaining statistically significant.

6.2 Triple-differencing analysis

To guard against the possibility that policy changes are correlated with unobservable factors that

influence the general level of entry and exporting in an industry, we estimate the impact of FDI

policy on foreign firms using domestic firms in the same sector as a control group. These triple-

differencing results are shown in Table 6. The entries provide estimated coefficients that measure the

impact of FDI policy changes on foreign firms relative to their domestic counterparts. As controls,

we include industry and year fixed effects, as well as additional variables that allow ownership

specific levels and trends – ownership x industry, ownership x year, and ownership fixed effects.

Robust standard errors are two-way clustered at four-digit SCIC and year level.

The triple-differenced results support inferences drawn from the DID analysis. Encouraging

FDI policy raises the number of FIEs relative to the number of domestic firms in the same industry

by 0.115 log points overall, with significant effects for both the JV and WFOE subsample. Again we

find that investment restrictions reduce WFOE entry relative to the number of domestic firms, with

designation as a restricted sector associated with a 0.127 log points reduction in wholly owned FIEs.

Panel B provides estimates that support the finding that encouraging policy increases the number
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of FIE exporters relative to domestic exporters, with the point estimate of 0.18 log points being

highly significant. Finally, Panel C provides strong evidence that FDI policy influences export

values. Relative to their domestic peers, designation as an encouraged sector raises FIE export

values by a very large 0.753 log points, with strong and significant responses found in both the

JV and WFOE subsamples. WFOE exports in restricted sectors are much lower than those from

domestic firms, with an estimated 0.54 log points reduction in WFOE export values relative to

domestic peers. Such large estimated policy impacts raise the question of whether FDI regulation

is used to boost Chinese exports in desired sectors, with project approvals favoring those that

target foreign markets. We have no direct evidence to support such an interpretation, but these

results suggest that further analysis is needed to understand the mechanisms by which FDI policy

influences trade flows.

6.3 The margins of exporting

Using detailed China Customs Records, we investigate the effect of FDI policy changes on the

margins of exporting, again using a triple-differencing approach. This data source covers the

universe of exporters and thus includes many more small and medium firms transactions. We

expect that FDI policy, which appears to be focused on entry, would influence the extensive margin

of exporting more strongly than the intensive margin of exporting by incumbent firms. To further

explore the nature of the response, we also divide exports into processing exports and normal

exports, as defined by China Customs. Processing exports are those produced with intermediate

inputs imported tariff-free on the condition that they not be sold domestically. We also consider

two export samples: exports to all destinations (Table 7) and exports to the United States only

(Table 8). These regressions include HS6 product and year fixed effects. Robust standard errors

are two-way clustered at the HS6 product and year level.

As seen in Table 7, incumbent FIEs in encouraged industries export significantly more than their

domestic peers. Indeed, we estimate that the intensive margin of exporting is 0.40 log points higher

for Sino-foreign JVs in encouraged sectors than for their firms in the same industry. Moreover,

our estimates suggest that this response is evident mainly in normal exports, which have higher

domestic content than processing exports. Policy restrictions significantly deter FIE export volumes

for incumbent foreign exporters relative to their domestic peers. This depressing effect on normal
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exports appears to be significant for all FIEs and for processing exports from WFOEs only.

Turning to Chinese exports to the United States, presented in Table 8, we find similar patterns

in the data. The main contrast with the results estimated for all exports is that the estimated

impacts on exports to the US appear to be larger, likely driven by the sectoral composition of the

bilateral trade relationship. As an example, designating a sector as encouraged raises the intensive

margin of normal exports from JVs to the US by 0.912 log points. Again, the size of these effects

suggests that further research on the nature of the incentives facing foreign firms operating in China

is needed.

Table 9 presents triple-differenced estimates for the extensive margin of exporting, both to all

destinations and to the US only. As expected, we find that designating a sector as encouraged

significantly raises the number of HS6-destination pairs to which FIEs export, with the point

estimate suggesting an increase of 0.64 log points. The right-hand panel indicates that entry into

the US market with new products is particularly strong for FIEs. We find that encourage status

for FIEs raises the extensive margin of exporting to the US by 0.13 log points, and that this

response occurs in both JVs and WFOEs. Similar to our entry results using the ASIP data, we find

that restrictions on FDI entry reduce the extensive margin of exports from WFOEs, while raising

them for JVs. These responses are larger for exports to the US than they are for exports to all

destinations.

7 Economic Significance

To evaluate the impact of FDI policy changes on China’s export surge, we use our reduced form

estimates to calculate the implied changes in FIE exports due to policy changes over our sample

period. While we note that FDI policy changes may also affect the average flows of investment

and, thus, the values of estimated coefficients on year or industry dummies, we believe such general

equilibrium effects to be small enough to make our analysis of value. Counterfactual FIE export

values are then computed as the FIE export flow that would have occurred in the absence of changes

in FDI policy. Therefore, the implied change in FIE export values in year t can be written as:

∆Exportt =
∑
j

Xjt · (eβ1·1{Encouragedjt} − 1)
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β1 is the coefficient on the Encouraged dummy in the baseline regression. 1{Encouragedjt} rep-

resent whether industry j is encouraged or not in year t. On its counterfactual, Xjt equals to the

value of FIE exports for industry j in year t. The result of these calculations are shown in Figure

4, which the actual and counterfactual FIE export flows during the sample period. Overall, FDI

policy changes explained nearly 27% of the total FIE export surge. We also conduct the same

exercise dropping the entire electronics sector (SCIC:39), with the explained share of the total FIE

exports induced by policy changes falling to 19% for this reduced set of industries.

Based on these calculations, we use two pie charts to illustrate how FDI policy changes in-

fluenced China’s export composition in 2010. Using the industry groupings introduced earlier,

Figure 5a shows actual export shares:Labor-intensive, capital-intensive, fragmented, and high-tech

each represents 14.5%, 7.6%, 25.2%,and 52.6% of total exports. Whereas Figure 5b represents

the no-policy-change counterfactual shares of total exports in the absence of FDI policy changes:

Labor-intensive, capital-intensive, fragmented, and high-tech, each represents 17.2%, 8%, 28%, and

46.9% of total counterfactual export values. Comparing shares in two figures, we see that the FDI

encouraging policy has the most significant effects on promoting exports in high-tech sector, with

share in total exports by 5.7 percentage points.

8 Policy Implications

To Be Added
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Figure 1: Share of Sectors Designated Encouraged and Restricted, by Group, 1995-2007
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Source: Policy designation at SCIC four-digit taken from Sheng and Yang (2016). Grouping and
calculations by authors.
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Figure 2: Export Values for Foreign and Domestic Enterprises, High-
Tech Sectors and Others, 1998-2010
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Figure 3: Pre-trends and Post-trends for FDI Policy Changes
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Figure 4: FIE Export Values, Actual v. Counerfactual, 1998-2010

0
10

00
20

00
30

00
40

00
E

xp
or

t V
al

ue
s 

(B
ill

io
n 

R
M

B
)

1998 2000 2002 2004 2006 2008 2010
Year

Total FIE Export Counterfactual FIE Export

Source: Source of export data is the ASIP.

22



Figure 5: Share of FIE Export Values by Group, Actual v. Counterfactual, 2010

(a) Actual

7.689%

25.21%

52.58%

14.52%

Capital Intensive Fragmented
High Tech Labor Intensive

(b) Counterfactual

8.01%

27.96%

46.88%

17.15%

Capital Intensive Fragmented
High Tech Labor Intensive

Source: Source of export data is the ASIP. Grouping and calculations by authors.

23



Table 1: Export Shares, All Destinations and US Only, 2000-2008

All Destinations US Only

Year FIE Share Processing Share FIE Share Processing Share

2000 0.457 0.601 0.522 0.707
2001 0.502 0.602 0.542 0.699
2002 0.531 0.598 0.580 0.697
2003 0.559 0.601 0.625 0.702
2004 0.578 0.603 0.660 0.699
2005 0.589 0.598 0.671 0.679
2006 0.587 0.580 0.675 0.661
2007 0.545 0.565 0.648 0.657
2008 0.489 0.544 0.585 0.632

Source: China Customs Records and calculations by authors.

Table 2: Linear Probability Models of Policy Designations

(1) (2) (3) (4)
Encouraged Encouraged Restricted Restricted

Capital-Labor Ratio (1998) 0.000 0.000 0.001∗∗∗ 0.001∗∗∗

(0.000) (0.000) (0.000) (0.000)

High-Tech Dummy 0.297∗∗∗ 0.293∗∗∗ 0.046 0.034
(0.070) (0.067) (0.029) (0.032)

SOE Output Share 0.055 0.005 0.016 0.009
(0.124) (0.134) (0.065) (0.069)

COD Intensity 0.001 -0.000
(0.002) (0.001)

SO2 Intensity 0.011 -0.005
(0.009) (0.004)

Observations 6182 5770 6182 5770
Year FE Yes Yes Yes Yes

Note: Dependent variables are policy designations for CIC four-digit sectors from Sheng
and Yang (2016). Other data sources described in text. Pooled observations, 1995-2007.
Robustness standard errors in parentheses are two-way clustered at the industry and year
level. ∗ p < .10, ∗∗ p < .05, ∗∗∗ p < .01
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Table 3: Regression DD Estimates of FDI Policy Effects

(1) (2) (3) (4)
FIE JV WOFE Domestic

(Panel A: Depvar = ln Number of Firms)

Encouraged 0.141∗∗∗ 0.142∗∗∗ 0.102∗∗ 0.077
(0.044) (0.042) (0.046) (0.059)

Restricted -0.005 0.029 -0.147∗∗ -0.034
(0.045) (0.039) (0.067) (0.062)

(Panel B: Depvar = ln Number of Exporters)

Encouraged 0.153∗∗∗ 0.138∗∗∗ 0.101∗ 0.021
(0.047) (0.041) (0.055) (0.069)

Restricted -0.047 0.024 -0.197∗∗ 0.000
(0.049) (0.042) (0.074) (0.065)

(Panel C: Depvar = ln Export Values)

Encouraged 0.357∗∗ 0.382∗ 0.261 -0.171
(0.141) (0.177) (0.185) (0.123)

Restricted 0.173 0.207 -0.493 0.195∗

(0.153) (0.195) (0.329) (0.104)

Observations 5615 5483 5194 5425

Note: Table reports results of OLS generalized difference-in-
differences (DD) regressions. Dependent variables are log of
indicated quantities in four-digit CIC industry j in year t. In-
dependent variables representing Chinese FDI policy are dum-
mies indicating whether a certain industry is encouraged, re-
stricted, or not. All regressions include industry and year
fixed effects. Clustered robust standard errors in parentheses.
Source of export data is the ASIP. ∗ p < .10, ∗∗ p < .05, ∗∗∗

p < .01
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Table 5: Regression DD Estimates, with Industry-Specific Year Trends

(1) (2) (3) (4)
FIE JV WOFE Domestic

(Panel A: Depvar = ln Number of Firms)

Encouraged 0.098∗∗ 0.112∗∗ 0.044 0.013
(0.037) (0.038) (0.038) (0.041)

Restricted 0.023 0.039 -0.134∗ -0.044
(0.045) (0.040) (0.073) (0.053)

(Panel B: Depvar = ln Number of Exporters)

Encouraged 0.116∗∗ 0.107∗∗ 0.053 -0.081
(0.040) (0.039) (0.047) (0.048)

Restricted -0.005 0.049 -0.180∗∗ 0.002
(0.050) (0.047) (0.075) (0.059)

(Panel C: Depvar = ln Export Values)

Encouraged 0.461∗∗ 0.333 0.425∗∗ -0.354∗∗∗

(0.154) (0.187) (0.175) (0.104)

Restricted 0.246 0.211 -0.485 0.265∗∗

(0.157) (0.212) (0.301) (0.095)

Industry Specific Year Trends Yes Yes Yes Yes
Observations 5615 5483 5194 5425

Note: Table reports results of OLS generalized difference-in-differences (DD)
regressions. Dependent variables are log of indicated quantities in four-digit
CIC industry j in year t. Independent variables representing Chinese FDI
policy are dummies indicating whether a certain industry is encouraged, re-
stricted, or not. All regressions include industry and year fixed effects. Clus-
tered robust standard errors in parentheses. Source of export data is ASIP.
∗ p < .10, ∗∗ p < .05, ∗∗∗ p < .01
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Table 6: Regression DDD Estimates of FDI Pol-
icy Effects

(1) (2) (3)
FIE JV WOFE

(Panel A: Depvar = ln Number of Firms)

DDD Enc 0.115∗∗∗ 0.116∗∗∗ 0.076∗

(0.028) (0.031) (0.036)

DDD Res 0.015 0.049 -0.127∗∗

(0.044) (0.045) (0.052)

(Panel B: Depvar = ln Number of Exporters)

DDD Enc 0.180∗∗∗ 0.165∗∗∗ 0.128∗∗∗

(0.039) (0.040) (0.041)

DDD Res -0.024 0.048 -0.173∗∗

(0.056) (0.056) (0.058)

(Panel C: Depvar = ln Export Values)

DDD Enc 0.753∗∗∗ 0.779∗∗∗ 0.658∗∗

(0.181) (0.208) (0.222)

DDD Res 0.126 0.161 -0.540∗

(0.305) (0.292) (0.293)

Observations 16892 16760 16471

Note: Table reports results of triple difference-
in-differences (DDD) regressions. Dependent vari-
ables are log of indicated quantities in four-digit
CIC industry j for domestic or non-domestic en-
terprises in year t. DDD Enc and DDD Res are
triple-difference coefficients indicating the differ-
ential effects of FDI policy changes on foreign rel-
ative to domestic enterprises. All regressions in-
clude industry and year fixed effects. Addition-
ally, all regressions include ownership×industry,
ownership×year, and ownership fixed effects.
Clustered robust standard errors in parentheses.
Independent variables representing Chinese FDI
policy are dummies indicating whether a certain
industry is encouraged, restricted, or not. Source
of export data is the ASIP. ∗ p < .10, ∗∗ p < .05,
∗∗∗ p < .01
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Table 9: Regression DDD Estimates of Policy Effects on Extensive Margins, Total Ex-
ports and US Only

To All countries To the US

(1) (2) (3) (4) (5) (6)
FIE WOFE JV FIE WOFE JV

DDD Enc 0.064*** 0.061*** 0.071*** 0.130*** 0.129*** 0.164***
(0.015) (0.016) (0.020) (0.022) (0.028) (0.043)

DDD Res -0.046* -0.043* 0.081*** -0.175*** -0.156*** 0.095**
(0.024) (0.022) (0.024) (0.031) (0.033) (0.029)

DDD ln Tariff -0.034 -0.054** -0.033 -0.091*** -0.141*** -0.108**
(0.019) (0.021) (0.026) (0.018) (0.023) (0.033)

ln Tariff -0.067*** -0.052** -0.059** -0.146*** -0.106*** -0.115***
(0.020) (0.020) (0.023) (0.031) (0.027) (0.029)

Observations 4262156 4262156 4262156 64030 64030 64030
FE HS,C#Y HS,C#Y HS,C#Y HS,Y HS,Y HS,Y

Note: Table reports results of triple difference-in-differences regressions. Dependent variables
are log of indicated quantities in six-digit HS by country for domestic or non-domestic en-
terprises in year t. DDD Enc and DDD Res are triple-difference coefficients indicating the
differential effects of FDI policy changes on foreign versus domestic enterprises. Clustered ro-
bust standard errors in parentheses. Independent variables representing Chinese FDI policy
are dummies indicating whether a certain industry is encouraged, restricted, or not. Source
of export data is China Customs Records. * p < .10, ** p < .05, *** p < .01
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A Appendix

Table A1: Summary Statistics for Dependent Variables

FIE JV WOFE SOE POE

ln Export Values 9.36 8.29 8.16 6.01 8.15
(6.23) (6.03) (6.33) (5.66) (5.99)

ln Num of Firms 2.38 1.95 1.78 2.13 3.23
(1.77) (1.52) (1.56) (1.68) (2.31)

ln Num of Exporters 1.95 1.48 1.49 0.90 1.84
(1.61) (1.33) (1.44) (1.03) (1.72)

Observations 7525 7525 7525 7525 7525

Mean coefficients; SD parentheses

Table A2: Summary Statistics for Independent Variables

All 1998 2002 2007

Encouraged 0.32 0.24 0.36 0.43
(0.47) (0.43) (0.48) (0.49)

Restricted 0.11 0.15 0.08 0.07
(0.31) (0.35) (0.28) (0.26)

NTR Gap × Post Dummies 0.19 0.00 0.30 0.30
(0.19) (0.00) (0.15) (0.16)

ln Input Tariff 2.23 2.47 2.14 1.93
(0.43) (0.30) (0.31) (0.25)

ln Output Tariff 2.50 2.78 2.42 2.16
(0.76) (0.59) (0.65) (0.73)

Observations 7525 471 470 470

mean coefficients; sd in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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