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Abstract
This paper analyses how intensified Chinese competition
in export markets affects firms’ coping strategies. Using
a novel identification approach that exploits changes
in China’s product-specific export policies across indus-
tries, we find that Chinese export competition reduces
the aggregate value of product- and destination-specific
exports of Finland, primarily by putting a downward
pressure on export prices. The firm-level analysis using
Finnish administrative data shows that firms undertake
larger price cuts for homogeneous products than for dif-
ferentiated export products. We analyse further export
firms’ coping strategies on product range margin, and find
that firms drop their marginal products as the Chinese
export competition intensifies. Our results highlight the
increasing importance of competition with China for
exporters from developed countries.

1 INTRODUCTION

The deep integration of China in the global economy is one of the central forces shaping the
structure of the international market in the last 25 years. China’s global economic expan-
sion led to substantial concerns that domestically manufactured products were displaced by
Chinese imports in local markets. The competition with China in export markets has received
less attention, and worried primarily middle-income or developing countries specializing in the
production of labour-intensive goods. However, over the past two decades, China has climbed
higher on the value chain ladder and emerged as a major competitor of developed countries
in many technology-intensive industries where their production of more advanced products
risks being out-competed. Regardless of the extensive literature on the impacts of increased
Chinese competition in general, our understanding of the consequences of the Chinese export
competition for developed economies is still limited.

This paper aims to fill this gap by analysing how the intensified Chinese competition in
export markets affects both aggregate and firm-level product–destination-specific exports, and
the ranges of export products of firms. We unveil the mechanism by which increased competition
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F I G U R E 1 Finnish and Chinese shares of world exports for important Finnish export products. Notes: This
figure is drawn based on UN Comtrade data. The weighted market shares are calculated using the ten most important
two-digit (HS2002) export products for Finland in 1999, with weights based on their export values in 1999. These
products include 39 Plastics and articles thereof, 44 Wood and articles of wood, 47 Pulp of wood or of other fibrous
cellulosic material, 48 Paper and paperboard, 72 Iron and steel, 73 Articles of iron or steel, 84 Machinery and
mechanical appliances, 85 Electrical machinery and equipment and parts thereof, 87 Vehicles other than railway and 90
Optical, photographic, cinematographic, measuring, checking, precision, medical or surgical instruments and
apparatus. The sample is restricted to countries that imported from Finland in 1999, and to country–product markets
that Finland ever exported to in the entire study period (1999–2012).

impacts export values by distinguishing between the effects on export prices and quantities.
Furthermore, the firm-level analysis uncovers important firm adjustment strategies in response
to increased Chinese export competition that could be masked in the aggregate-level analysis.
For the purpose, we use firm–product–destination-specific export data from Finland, an example
of a developed economy that is highly dependent on exports: exports constitute a substantial
40% of the Finnish gross domestic product (GDP), a feature common in many other European
countries.1 However, during the period from 1999 to 2012, the annual growth of total Finnish
goods exports shifted from strongly positive to negative. Furthermore, as shown in Figure 1, while
Finland lost global export shares for its ten most important export product groups, China tripled
its export shares for the same product groups during the period.2 The observed negative relation-
ship suggests that China’s exports expanded in the product markets of Finnish exporters, and as
a consequence, the export bundles of Finland and China became increasingly similar. The same
development of an increasing correlation with the Chinese export bundle3 could be observed in
several other European countries.4

This paper also contributes to the literature methodologically, as we propose a novel iden-
tification strategy that exploits Chinese export policy changes to address the long-standing
empirical challenge in analysing the causal impact of Chinese competition. In particular, we
explore changes in product-specific Chinese export quota and licensing restrictions, and the
abolition of the restriction on export rights. These two policy instruments, together with the dis-
tance between China and its exporting partners, create exogenous variations in Chinese export
competition at the destination–product–year level across a broad range of industries. This
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1456 ECONOMICA

approach enables us to open the black box of the increase in Chinese exports, and to address the
endogeneity issue more generally.

In the era of economic reforms, China experienced a dramatic increase in production capacity
and underwent substantial trade liberalization, which culminated in the accession to the World
Trade Organization (WTO) in 2001 (see, for example, Naughton 2006; Hsieh and Klenow 2009;
Brandt et al. 2012; Handley and Limao 2010). Although these exogenous factors are believed to
drive the rapid increase in Chinese exports, the share of Chinese imports of total imports, the
common measure for Chinese competition in the literature, could be the outcome of many other
confounding factors. For instance, there may exist unobservable demand shocks in the destination
markets that affect the growth of Chinese exports, and when not controlled for, these shocks
can bias the ordinary least squares (OLS) estimation results. Moreover, supply-side factors, such
as offshoring activities and unfavourable technology shocks in Finland, can potentially reduce
Finnish exports and increase Chinese exports simultaneously, creating a spurious negative effect.

Using an instrumental approach based on product-specific Chinese export restrictions across
industries, we provide a new set of tools to address the endogeneity problem in assessing the
impact of the Chinese trade shock. Previously, Autor et al. (2013) used Chinese exports to other
developed countries as an instrument for Chinese exports to the USA to tease out US industry
import demand shocks (i.e. an export supply instrument). Similar strategies have been adopted
widely in the literature to assess the impact of Chinese import/export penetration (Iacovone
et al. 2013; Autor et al. 2014; Balsvik et al. 2015; Acemoglu et al. 2016; Feenstra et al. 2017).
However, as Autor et al. (2013) admit, there are several threats to this strategy, such as common
demand or technology shocks in high-income countries. Utar (2014) and Bloom et al. (2016)
adopt a more direct approach to address the endogeneity issue. In particular, they use the
abolition of quotas under the Agreement on Clothing and Textiles (formerly the Multi-Fibre
Arrangement, MFA) to analyse the effect of import competition on firm and worker outcomes.
A limitation of the previously used MFA approach is its inability to capture changes in industries
other than textiles.

We first analyse how the increased Chinese export competition impacted aggregate Finnish
product–destination-level exports from 1999 to 2012. We find that a 1 percentage point increase in
the Chinese export market share reduces the Finnish export value by 5.81%. We further discover
that the downward pressure that Chinese export competition puts on Finnish export prices is
an important mechanism for shrinking Finnish exports. In contrast, Chinese export competition
increases Finnish export quantity, which partially offsets the effect of falling prices on the export
value. These results suggest that Finnish firms may have strategically reduced prices to expand
their sales volumes and to maximize their profits (or to minimize losses). Besides the price and
quantity decomposition, we also decompose the overall impact on Finnish export value into
changes in the average export value per firm and the number of exporting firms, and find that the
former type of adjustment dominates.

The crowding-out effect of Chinese competition on Finnish exports is, although larger, con-
sistent with the findings of Flückiger and Ludwig (2015), who use bilateral product-level trade
data for 22 European countries for the 1995–2008 period to assess the competition effect of China
on exports of developed countries. They find that an increase of 1 percentage point in Chinese
export competition leads to a decline in the home country’s export volume of between 0.30%
and 0.55%. However, the use of Chinese export market share as a measure of Chinese export
competition is prone to identification threats. For example, a demand shock towards or against
Chinese goods in destination markets would bias the results. Moreover, the aggregate data used
in their study do not allow for a deeper analysis of firms’ adjustment strategies to changes in their
export markets.

Next, we analyse firms’ intensive margin adjustments in the exports of products that firms
continue exporting to a particular destination market. According to our findings, the firms’ sur-
viving strategy is to lower selling prices to expand the sales volume as a response to the increased
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EXPORT COMPETITION WITH CHINA 1457

Chinese export competition. As a result, the net effect on the export value is small and statistically
insignificant for the pooled sample of exported products of Finnish firms.5 We also distinguish the
effects of the Chinese export competition by product types, and divide the sample into two groups:
homogeneous or reference-priced products, and heterogeneous or differentiated products accord-
ing to the classification of Rauch (1999), which is based on differences in price-setting strategies.
We find that firms selling homogeneous or reference-priced products deviate from the pattern
for the pooled sample. For them, both export prices and quantities are impacted negatively by
Chinese competition, leading to a dramatic 10.44% decline in export values. For heterogeneous
or differentiated products, the overall effect on export values is small and statistically insignifi-
cant. In sum, our results provide evidence that firms exporting homogeneous or reference-priced
products are more affected by the increasing Chinese export competition.

In addition to these intensive margin adjustments, we examine how Finnish firms adjust their
export sales strategies at the extensive margin. According to our estimates, firms do not seem
to drop products in markets that experience larger increases in Chinese export market shares in
general. However, taking into account the relative importance of a product in the export prod-
uct portfolio of a firm distinguishes the effect of Chinese competition at the extensive margin
adjustment. The estimations indicate that products representing a larger share of the firm’s global
export sales in the initial period are less likely to be dropped. The result is consistent with the the-
oretical prediction that as a response to increased competition, firms skew their exports towards
core products by dropping their marginal products. Thus our firm-level extensive margin analy-
sis suggests that the decisions to drop products from particular export markets completely, and
the resulting changes in the export product range, are also important adjustment behaviours for
firms facing increased Chinese export competition.

In sum, this paper makes the following key contributions.
First, it contributes methodologically to the large literature on consequences of increased

Chinese competition. We propose a new set of instruments based on Chinese export pol-
icy changes to generate exogenous variation in the level of competition with China in the
international market.

Second, this paper also highlights the importance of export competition with China for devel-
oped countries. In the early phases of integration to the world markets, China’s competitors
were other developing countries exporting commodities from labour-intensive industries. The
first empirical studies on export competition thus focused on the crowding-out effect of Chinese
exports for Asian countries (Eichengreen et al. 2007; Xing 2011) or on the substitution effect of
Chinese products for Latin American imports in the US market (Moreira 2007; López-Córdova
et al. 2008; Montenegro et al. 2010; Jenkins 2010). In a multiple-country study including the
ten developing and middle-income economies for which manufacturing represents more than
75% of the merchandise exports, Hanson and Robertson (2010) estimate that if China’s export
supply capacity had remained constant over the 1995–2005 period, then the demand for the
exports of the countries would have been 0.8–1.6% higher.6 More recently, the literature has
shifted focus from developing to developed countries, which reflects the fact that technological
advancement over the past two decades has helped China to catch up with developed coun-
tries and become their competitor in advanced technology-intensive industries. For instance,
Benkovskis et al. (2013), Flückiger and Ludwig (2015), Giovannetti et al. (2012), Módolo and
Hiratuka (2017), Silgoner et al. (2015) and Stanojevic et al. (2020) study crowding-out effects
for European countries by using country-specific trade flows at the aggregate or product level.
By analysing the within-firm adjustment at the intensive and extensive margins of response to
Chinese export competition, we reach beyond the previous studies using aggregate data. Our
findings confirm that competition with China in the export market is not limited to developing
countries. Recognizing the importance of export competition with China for developed coun-
tries is crucial for effective policy-making in response to China’s integration in the global market,
especially for countries as highly dependent on exports as Finland.
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1458 ECONOMICA

Third, by extending the analysis to the extensive margin of adjustment at the product–firm
level, the paper also contributes to the fast-growing literature on the product choices of
multi-product firms under globalization. To the best of our knowledge, this paper is the first
to causally test the impact of increased export competition on firms’ export product choices
in a cross-market setting. Most other empirical works have focused on product choices under
trade liberalization, affecting firms’ product scope via both a competition effect and a demand
effect (Iacovone and Javorcik 2010; Goldberg et al. 2010; Bernard et al. 2011). The only excep-
tion is Iacovone et al. (2013), who studied the effect of Chinese competition in Mexican firms’
main export market, the USA, and showed that Mexican firms were less likely to drop their core
products with the increased competition. In contrast to the studies focusing on a single export
destination, we examine Finnish firms’ product choices in all their export markets, and directly
test and confirm the cross-market theoretical prediction of Mayer et al. (2014) that firms drop
their marginal products in markets with tougher competition.

The rest of this paper is organized as follows. In Section 2, we present our identification
strategy. In Section 3, we describe the data and present descriptives. In Section 4, we validate
our identification strategy. In Section 5, we present the estimation model and the results for
the aggregate product–destination-level exports of Finland, and in Section 6, the estimation
model and the results for the firm-level intensive and extensive margin analysis. Section 7
concludes.

2 EMPIRICAL CHALLENGES AND IDENTIFICATION STRATEGY

In this section, we first outline challenges in causal identification of the impact of changes in
Chinese export competition on the exports of other countries. We then move on to describe our
instruments derived from China’s export policies.

Previous studies identify a mix of demand- and supply-side factors explaining Chinese
export growth since the early 2000s. For instance, Handley and Limao (2010) emphasize the
role of China’s WTO accession in boosting export growth by reducing policy uncertainty, and
particularly the risk of a trade war with the USA; Brandt and Lim (2024) find that rising
foreign demand, improvements in access to imported intermediates, and factor productivity
growth within China were the three key drivers of Chinese export growth overall; and Huang
et al. (2024) demonstrate that changes in factor endowments, technology and trade costs jointly
accounted for the underlying evolution of China’s production and exports; some, but not all, of
these demand and supply factors are exogenous to Finnish exports.

In estimating the impact of Chinese competition on the exports of other countries, sev-
eral confounding factors may bias the conventional OLS estimates. For instance, there may
exist unobservable demand shocks in the destination markets that affect the growth of Chinese
exports, and when not controlled for, these shocks can bias the OLS estimation results. In partic-
ular, unobservable demand shocks in export destination markets could potentially affect Chinese
exports. There are at least three different types of demand shocks. First, common demand shocks
may exist in a particular export market, affecting all trading partners’ exports to this country.
Fluctuations in economic conditions, for example, can lead to this type of common demand
shock. Second, in a particular export market, there may also be unobserved demand shocks
that are country-specific (for its trade partners). For instance, consumers in a destination market
may consider that goods in China are produced in an environmentally unfriendly manners, and
therefore switch to products from other countries, including Finland. Third, demand shocks
could also be correlated across destination countries, such as within customs unions (countries
share common trade policies), and for countries with similar social and cultural backgrounds
(consumers have similar preferences). The first two demand shocks are often identification
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EXPORT COMPETITION WITH CHINA 1459

challenges for import competition studies, but the third type of demand shock is unique in this
study of export competition.

In addition to demand shocks, supply-side changes, such as offshoring activities or technol-
ogy shocks, act as additional confounding factors in identification and interpretation of the OLS
estimates. If foreign firms relocated their production and assembly lines in China in search of
lower costs, then China would export the final products to the destination markets, instead of
back to the foreign country. In this case, we would observe a decline in the exports of the foreign
country—Finland in our case—and an increase in Chinese exports simultaneously. This nega-
tive association, however, cannot be interpreted as the impact of Chinese export competition
on the exports of the foreign country. Similarly, technology shocks that adversely affect foreign
firms would make them vulnerable to Chinese export competition. In this case, weakened foreign
exports drive Chinese export expansion in competing industries, rather than vice versa.

To tackle the identification challenges outlined above, and to address the endogeneity problem
in assessing the impact of the Chinese trade shock, we construct instruments for Chinese export
competition by exploring Chinese export policies, and their changes that generate exogenous
variations in China’s product-specific export supply. Our strategy is similar to the more direct
approach adopted by Utar (2014) and Bloom et al. (2016), who use the abolition of quotas under
the Agreement on Clothing and Textiles (formerly the MFA) to analyse the effect of import
competition on firm and worker outcomes. However, in contrast to the MFA approach, which
captures policy changes only in textile industries and was imposed by the USA and the European
Union (EU) to restrict imports from developing countries in an effort to protect their domestic
textile industries, we exploit changes in the Chinese export policies introduced by China across a
broad range of industries.

In particular, our approach is based on (i) the ‘active’ quota and licensing system that
China uses to control the exports of certain products for national interest as part of the coun-
try’s industrial policy, and (ii) the relaxation of restrictions on export rights in China. These
(country-neutral) policy changes, combined with the distance between China and its trading
partners, create exogenous variation in Chinese export competition at the product–country–year
level. As our identification relies on changes in China-specific supply-side factors that are unlikely
to be correlated with Finnish exports, we are able to tease out the effect of all three types of
demand shocks, as well as the endogenous Chinese supply changes outlined above, and provide
causal inferences regarding the impact of Chinese export competition on Finnish firms.7 Next, we
describe the measure of each of the three exogenous Chinese export supply factors listed above,
provide relevant policy backgrounds, and present the construction of instruments used in the
main analysis based on these factors.

2.1 Export factor 1: China’s export quota and licensing system

In addition to the often-examined ‘passive’ MFA quotas,8 Chinese exports of certain products
have been restricted by an ‘active’ quota and licensing system. The system was formally estab-
lished in 1992 in line with the Provisional Measures on the Administration of Export Products,
promulgated by the Ministry of Foreign Trade and Economic Cooperation. Based on the Pro-
visions on the Export License Administration enacted by the Ministry of Foreign Trade and
Economic Cooperation of the People’s Republic of China in 2001, this ‘active’ export restric-
tion is imposed in one of the following situations: for national security and public interest; for
commodities in domestic shortage or preservation of non-renewable resources; and/or for cer-
tain agricultural products.9 All products under the quota and licensing system are subject to
export licensing requirements, and around half of these products are also subject to specific export
quantity restrictions.10 According to Kim (2010), the size of the quota, if imposed, depends on
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1460 ECONOMICA

‘national security, availability of domestic resources for downstream processing, development
plans for certain domestic industries, and international and domestic demand’.

Each year, the Ministry of Commerce and the General Administration of Customs announce
a list of products subject to the export quota and licensing requirements at the HS eight-digit
level. Initially, the list covered a large number of products, accounting for 48% of the total
Chinese export value (WTO 2001). Although the list has been shortened over time, it still
covers a large variety of products during the sample period, including certain animals and
animal products, vegetables, minerals, chemicals, wood products, textiles, stones, metals, machin-
ery and transportation. This coverage is much broader than the MFA quotas, which apply
only to the textile industry, and allows us to examine the impact of Chinese trade shocks
more generally. In addition, unlike the MFA quotas that are established by a few countries
to which China exports, the products subject to the quota and licensing restrictions are set
by the Chinese government, and these restrictions usually apply to all exporting countries.11

Therefore, as we will demonstrate in Section 4, the initial inclusion and subsequent changes
in the quota list are exogenous to Finnish exports, a feature that allows for potential causal
analysis.

We construct a panel for quota and licensing requirement data in the period 1999–2012
according to these official lists. To be consistent with cross-country trade data reported by UN
Comtrade, we aggregate the quota and licensing panel into the HS six-digit level. In particu-
lar, we create a dummy variables at the HS six-digit level that equals 1 if any of the subordinate
eight-digit products are subject to a quota, and 0 otherwise. Alternatively, we could use an ‘inten-
sity’ measure of export restrictions, calculated as the fraction of HS eight-digit products that are
subject to the quota and licensing system within each HS six-digit category.12 As shown in Table
B.1 of Online Appendix B, this intensity measure has almost identical explanatory power for Chi-
nese exports compared with the binary measure. Therefore, we base the following analysis solely
on the binary measure.

Joining the WTO did not affect the export quota and licensing system. Although the num-
ber of products under the active quota and licensing system varies slightly across years, there
is no obvious decline in the export control. In the data, the number of HS six-digit products
subject to the quota and licensing requirements was 246 and 242 for years 1999 and 2012,
respectively. Although certain products always stay on the list, the overall product combina-
tion often changes across years. Figure B.1 of Online Appendix B plots the number of products
for each industry in 1999 and 2012. The list of HS six-digit products that are subject to the
active quota and licensing system spans various industries, and the coverage changes over time.
During the 14-year period for which we have data, 483 products are subject to this export restric-
tion for at least one year. Among these products, 79 (or 16%) are on the list for the entire
period, 108 (or 22%) for 7–13 years, 181 (or 37%) for 2–6 years, and 115 (or 23%) for only
one year.

2.2 Export factor 2: changes in China’s export rights

China’s trade was fully controlled by the central government via import and export planning until
the late 1970s. According to Lardy (2005), the import plan covered more than 90% of all Chinese
imports at that time, and the export plan explicitly specified export quantities for more than 3000
individual products. These plans were fulfilled by a limited number of foreign trade corporations
owned and controlled by the Ministry of Foreign Trade. Each foreign trade corporation had
exclusive rights for products it was responsible for trading.13

The economic reform in 1979 shifted the trade administration rights from the central govern-
ment to provincial governments. Although state-owned foreign trade corporations had become
decentralized, the central government maintained its power in regulating trade composition and
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EXPORT COMPETITION WITH CHINA 1461

flows by issuing firms foreign trade export licences and subsidizing their activities via its agency,
the Ministry of Foreign Economics Relations and Trade (Zeng 2007). The Foreign Trade Law
enacted in 1994 formalized the procedure and requirements for obtaining a trade rights licence.14

Firms without foreign trade licences can engage in foreign trade only by hiring licensed firms
as agents. Unlike the quota and licensing system discussed above, trade rights licences are not
product-specific.

We construct a measure of export right restriction according to the amendment of the For-
eign Trade Law in accordance with China’s accession to the WTO. Effective on 1 July 2004, the
new Foreign Trade Law replaced the trade rights licence system, and its associated administrative
approval requirement, with a new automatic licensing system. Under the new system, firms inter-
ested in engaging in foreign trade activities then only needed to register with the Administration
of Industry and Commerce and the Ministry of Commerce, or their authorized agencies. The
registration served only for recording purposes, and no longer required administrative approval.
Based on this export rights reform, we construct an export rights restriction variable, RightRest,
that equals 1 for the years before 2004, and 0 for the years after.15 As the new Foreign Trade Law
became effective on 1 July 2004, we assign a value 0.5 for this variable in 2004. After the liberal-
ization of exporting rights, we would expect a larger increase in exports for products that are not
subject to the export quota and licensing restrictions.

2.3 Export factor 3: distance between China and its export destinations

According to the gravity model, trade flows between two countries negatively correlate to their
distance as a result of the increasing transportation costs. Assuming that the total trade costs
are the sum of fixed policy costs due to trade restrictions and transportation costs that increase
with the distance between trading partners, removing fixed policy costs would lead to a larger
percentage reduction in total trade costs for countries closer to each other, that is, with lower
transportation costs. Therefore the changes in the Chinese (country-neutral) export policies dis-
cussed above are expected to have a larger impact on exports to nearby countries than on exports
to countries farther away. We capture this variation by interacting the trade policy variables with
the distance between China and the export destination.16

3 DATA AND DESCRIPTIVES

We use trade data from two main sources. The aggregate-level part of the analysis uses
cross-country trade flow data from 1999 to 2012 obtained from the UN Comtrade database.
As the Comtrade data record only positive trade flows, the constructed panel does not include
products that a country did not import from the world in a given year by construction. The
firm-level part of the analysis uses export data obtained from Finnish Customs that are avail-
able as annual transactions at the level of the eight-digit Combined Nomenclature (CN8) by
country of destination for the 1999–2012 period.17 The number of employees and the indus-
try code variables that we use in the firm-level analysis come from a register-based firm-level
financial statement panel provided by Statistics Finland. Finally, the distance variable, defined
as the great circle distance between the most populated cities, is obtained from the gravity
database of the CEPII. Definitions and data sources of all the variables are listed in Appendix
Table A1, and descriptive statistics of the regression panel data are reported in Appendix
Table A2.

Our sample of destination countries is restricted by the availability of firm-level data as fol-
lows. Stemming from the compulsory registration in the Finnish Customs, data on exports to
countries outside the EU are collected for all trade transactions.18 However, the Finnish Customs
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1462 ECONOMICA

provides firm- and product-level (HS8) export data for all destination countries separately from
2003 onwards. Before 2003, data for exports are available for all the main export destinations
of Finland—which include all European countries, Canada, the USA, Mexico, Turkey, Japan,
South Korea, Australia, New Zealand, Brazil, India, China, Taiwan, Hong Kong, Indonesia and
Singapore—and data for exports to the rest of the destinations outside Europe are available as
sums: other Americas, other Asia, Africa, other Oceania, and other possible countries. Due to
this data limitation, we restrict our sample to the destinations for which data are available in
1999 and all the products that Finland ever exported to these countries during the entire period
1999–2012. This leaves us with a sample of exports that is consistent over time, but excludes
exports to markets that are less important or new to the Finnish exporters. We apply the same
sample restriction in both aggregate-level and firm-level analysis.19 For firm-level analysis, we
also restrict the sample to manufacturing firms with at least 20 employees in the first year in the
data, which is 1999 for most firms.20

According to the descriptive statistics shown in panel A of Appendix Table A2, Finland
exports to 47% of all relevant product–country markets in a given year. China is an active
player in these export markets. It exports to 79% of these product–country markets. The aver-
age (unconditional) market share of Chinese exports, calculated as the Chinese export value as
the share of the global export value to a market, is 10.2%. Conditional on exporting, the aver-
age market share of Chinese exports reaches 14.2%. Many products exported by Finland are
subject to export restrictions imposed by China. For instance, among all products that Finland
exported in 2012, 8% were ever subject to the Chinese export quota and licensing requirement
in the sample period. These products represented a significant 21% of Finnish total export value
in 2012.

The fact that Finland exports to only 47% of the product–country markets per year on average
could be explained by the granularity of trade flows, and the fact that the number of firms that sell
a given product in a given destination is small (the median is one firm, and in the 90th percentile,
there are 4–5 sellers). The feature that only a very small number of firms export a given product
to a given market gives more weight to our within-firm analysis. It also explains why the sample
size of the firm-level analysis is not much larger than that of the aggregate binary product-level
analysis. A similar characteristic of exports (and imports) has been documented by Hummels
et al. (2014) for Denmark.

Previous studies using both aggregate bilateral country–product-level and firm–product-level
trade data suggest that the granularity of trade is universal and that trade flows are in general
very short-lived, often with a median duration of exports of merely one year.21 In other words,
the typical scenario for firms that begin to export is to exit the market within the first year.
Gullstrand and Persson (2015) analyse the firm’s decision to continue to export or to exit the
market for a given product in a given market, and find that firms will tend to stay longer in their
core markets, while export decisions regarding peripheral markets are much less long term.22

Thus the observed durations reflect different kinds of decisions, and survival rates depend on the
core–periphery dimension. Even if a firm decides to exit one market, it might continue to export
the same product to other markets, or to export other products to the same or other markets.
Furthermore, in the case of capital goods, it is plausible that a short-lived export is reflecting
a larger one-off transaction to a specific customer in a country where the firm has no other
customers.

Appendix Figure A2 plots the frequency of Finnish firm-level export flows by their durations
for three different levels of aggregation: firm–product–country, firm–product and firm–country.
Note that most firm-level export flows last for only one year, even when aggregated at the product
level across countries or at the country level across products. Export flows that last five years or
longer are rare. The granularity of the export flows has implications for the design of our extensive
margin analysis, which we discuss further in Subsection 6.
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EXPORT COMPETITION WITH CHINA 1463

4 VALIDATION OF THE IDENTIFICATION STRATEGY

Before proceeding to the main empirical analysis, we perform three empirical exercises to vali-
date the instrumental variables presented in Section 2. First, we focus only on the export policy
variables, and estimate the effect of the quota and licensing system and the trade rights reform
on the Chinese global export supply.

As shown in panel (a) of Table B.1 in Online Appendix B, both variables have a negative and
statistically significant impact on the logarithm of the total Chinese export value (column (1)).
The positive coefficient of the interaction term suggests that the effect of the quota and licensing
system became more restrictive after the liberalization of export rights in 2004. The variables have
sufficient explanatory power in the estimations for the two alternative measures of the Chinese
export supply, the logarithm of the Chinese export value to OECD countries (column (2)), and
the share of Chinese exports in the total global export value to OECD countries (column (3)).
Together, the trade policy variables explain approximately 37% of the variation in the Chinese
product-level exports.

Next, to ensure that the inclusion of products in the quota and licensing list is not influenced
by Finnish exports, we examine whether being subject to the quota and licensing requirement in
a given year can be explained by Finnish exports in the previous year. We find no supporting evi-
dence for this hypothetical effect in a regression of product–year-level binary measure described
above on the logarithm of lagged Finnish export value, controlling for lagged quota and licens-
ing status, product fixed effects and year fixed effects.23 This result demonstrates that Finnish
exports do not contribute to changes in product-specific export quota and licensing requirement
over time, supporting the exogeneity of the instrument.

As a final test, to demonstrate the ability of the trade policy variables together with the
distance between China and the export destination in explaining Chinese export supply at the
product–country–year level, we first define our Chinese export competition measure as the share
of export value of HS six-digit product k from China to country j in year t (CEVjkt) as a share of
the total global export value to this country (WEVjkt):

CESjkt =
CEVjkt

WEVjkt
. (1)

We model CESjkt as

CESjkt = 𝛽0 + 𝛽1 Quotakt + 𝛽2 Quotakt × RightsRest + 𝛽3 Quotakt ×Distj

+ 𝛽4 Quotakt × RightsRest ×Distj + 𝜃jt + 𝛾k + 𝜀jkt, (2)

where Quotakt is a binary variable that equals 1 if product k was subject to the Chinese quota and
licensing restrictions in year t, and 0 otherwise; RightsRest equals 1 if the export was subject to
manual export licence approval in year t (1999–2003), 0.5 in year 2004, and 0 for years from 2005
onwards; Distj is the great circle distance between country j and China; and 𝜃jt and 𝛾k represent
country–year fixed effects and product fixed effects, respectively. Although in total we are able
to construct seven potential regressors using the three export factors and their interactions, we
exclude RightsRest, Distj and RightsRest ×Distj from the regression because they are collinear
with the fixed effects. We cluster the standard errors at the product level. In the estimation of
equation (2), we focus on potential Chinese export markets by restricting the estimation sample to
countries that imported from China in 1999, the base year of the study, and to product–country
markets that China ever exported to during the entire sample period (1999–2012).

As shown in panel A of Appendix Table A3, the explanatory variables in equation (2) have
a strong predictive power for product–country–year level of Chinese export share, a potential
measure for the level of Chinese export competition in these markets. These variables are highly

 14680335, 2024, 364, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ecca.12542 by A

alto U
niversity, W

iley O
nline L

ibrary on [17/10/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



1464 ECONOMICA

significant at the 0.05 or 0.01 level, except for the term Quotakt ×Distj (p-value 0.106).24 This
result suggests that the quota and licensing system and the trade rights reform, interacted with
the distance between China and the export destination, can be used as instruments to generate
exogenous within-product variation in Chinese export competition across different destination
countries.

5 AGGREGATE-LEVEL EXPORT ADJUSTMENTS

We begin by analysing the impact of Chinese export competition on the aggregate
product–destination-specific exports of Finland. We focus on the impact of Chinese export
competition on two types of exporting behaviour (i.e. FinExportjkt): (i) the likelihood of
export, measured by a dummy that equals 1 if Finland exports product k to country j
in year t, and 0 otherwise; and (ii) the log value of the export volume conditional on
exporting.

To further investigate how the competition impact is realized, we also estimate the impact of
Chinese export competition on Finnish export prices and quantities separately. In the short term,
while we expect that Chinese export competition reduces export prices, the direction of its impact
on export quantities is ambiguous, depending on factors such as the elasticity of demand and
brand loyalty. On one hand, if the Chinese exporters compete with lower prices, then it would
lead to losses in market shares and sales volumes for Finnish firms when demand shifts to cheaper
Chinese products. These negative effects on export quantities would be mitigated for the Finnish
products and brands that have loyal customers. This could refer to a situation where consumers
face a search cost in order to learn the price of a new seller or product, and they will tend to favour
the one that they have bought before. On the other hand, if Finnish firms react to the tougher
competition by lowering their prices, then they might be able to retain their sales volumes and
markets shares.25 Therefore the net effect on export quantities is uncertain, and could be positive
for products with high price elasticity of demand.

In addition to these short-run changes in prices and quantities, Chinese competition could
trigger quality upgrading of export products, leading to price increases in the medium to
long run.26 As we focus on the short-run effect of Chinese competition on Finnish exports,
we do not expect to observe price or quantity changes associated with quality upgrading in
our analysis.

5.1 Aggregate product–destination exports: estimation model

We measure of the level of the Chinese export competition by the relative measure defined in
equation (1). This relative measure of Chinese export competition neutralizes common demand
shocks in country j (type 2 demand shock).27

We model the Finnish exporting behaviour to country j of product k in year t as

FinExportjkt = 𝛽0 + 𝛽1 CESjkt + 𝜃jt + 𝛾k + 𝜀jkt, (3)

where CESjkt is defined as in equation (1), and 𝜃jt and 𝛾k represent country–year fixed effects and
product fixed effects, respectively. We cluster the standard errors at the product level to allow for
within-product correlation of exports across years. If export competition between China and Fin-
land exists in common export product–destination markets, then we would expect that increases
in Chinese export competition crowd out Finnish exports to these markets; that is, 𝛽1 < 0. We
expect this negative effect to be more distinct as a value adjustment at the intensive margin than
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EXPORT COMPETITION WITH CHINA 1465

T A B L E 1 Aggregate effects of Chinese export competition on Finnish exports.

Export likelihood ln(Export value)

Dependent variable OLS IV OLS IV

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

CESjkt −0.072*** −0.122 −1.335*** −5.805***

(0.005) (0.180) (0.049) (1.905)

First-stage F-statistic 23.31 17.45

Hansen J-statistic 0.114 0.653

Observations 1,548,227 1,548,227 726,601 726,601

Notes: The dependent variable is 1 for positive exports, and 0 otherwise, in columns (1) and (2), and log of export value in columns (3)
and (4), including only the observations with positive export values, i.e. conditional on exporting. Country–year and product fixed effects
are included in all the estimations. The F-statistic is the Kleibergen–Paap rk Wald F-statistic. Standard errors are clustered at the
product level.
*, **, *** denote significant levels of 10%, 5%, 1%, respectively.

as an adjustment at the extensive margin where Finland stops exporting a specific product to a
destination country completely.

Although we measure Chinese export competition in relative terms to tease out common
demand shocks at the destination country (type 2), China’s exports may still be related to
other unobserved shocks, captured by 𝜀jkt. Therefore we resort to the instrumental variable
approach to address the potential endogeneity issue. As discussed previously, changes in Chinese
(country-neutral) trade policies, combined with the geographic distance between China and its
exporting destinations, can be used as instruments to generate within-product variation in Chi-
nese export competition across destination countries to which Finland exports. In particular, we
use equation (2) as the first-stage specification, and re-estimate it with the sample of Finnish
export markets defined in Section 3. As shown in panel B of Appendix Table A3, the instruments
retain strong explanatory power for Chinese export shares in Finnish export markets.

5.2 Aggregate product–destination exports: empirical results

Table 1 shows the impact of Chinese export competition on Finnish exports using the main
specification outlined in equation (3). The OLS results reported in column (1) show that a
1 percentage point increase in the Chinese export market share decreases the likelihood of Fin-
land exporting the same product to the same country by 0.07 percentage points. Conditional on
exporting, a 1 percentage point increase in the Chinese export market share is associated with a
1.34% reduction in the Finnish export value (column (3)). Both effects are statistically significant
at the 1% level.

Regression results using the IV approach differ slightly from those obtained from OLS. As
shown in column (2) of Table 1, although the point estimate is still negative, Chinese export
competition no longer affects the likelihood of Finland exporting the same product to the same
country in a statistically significant way. Conditional on exporting, the impact on the Finnish
export value is much larger than that of the OLS specification: a 1 percentage point increase
in China’s export share reduces the Finnish export value of the same product by 5.81% (col-
umn (4)). These results show that the total Finnish trade adjustment in response to export
competition from China is more through the intensive margin (export value) rather than through
the extensive margin (product drop) at the aggregate level. The magnitude of the estimated
intensive adjustment is substantial.
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1466 ECONOMICA

T A B L E 2 Margins of aggregate Finnish export adjustment.

OLS IV OLS IV

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

Panel A: Export price versus Export quantity

Dependent variable ln(Export price) ln(Export quantity)

CESjkt −0.247*** −13.654** −1.087*** 8.112**

(0.028) (3.291) (0.057) (3.492)

First-stage F-statistic 17.2 17.2

Observations 717,220 717,220 717,220 717,220

Panel B: Number of exporting firms versus average export value per firm

Dependent variable ln(Number of firms) ln(Export value per firm)

CESjkt −0.169*** 0.792 −0.565*** −5.791**

(0.015) (0.697) (0.046) (2.730)

First-stage F-statistic 13.58 13.58

Observations 733,391 733,391 733,391 733,391

Notes: In panel A, the dependent variable is the log of unit value in columns (1) and (2), and the log of export quantity in columns (3)
and (4). In panel B, the dependent variable is the log of number of firms exporting in columns (1) and (2), and the log of average export
value per firm in columns (3) and (4) by product–destination, including only the observations with positive export values. Country–year
and product fixed effects are included in all the estimations. The F-statistic is the Kleibergen–Paap rk Wald F-statistic. Standard errors
are clustered at the product level.
*, **, *** denote significant levels of 10%, 5%, 1%, respectively.

5.3 The margins of adjustment at the aggregate level

The documented negative impact of Chinese competition on the Finnish export value could be
a result of the downward pressure that the increasing supply of Chinese products puts on export
prices, quantities or both. We estimate the impact of Chinese export competition on Finnish
export prices and quantities separately, using an IV specification analogous to the one outlined
above. As shown in column (2) of panel A in Table 2, a 1 percentage point increase in the Chinese
export share in a destination country reduces the price of Finnish export to this country by a mas-
sive 13.7%.28 More interestingly, we find that a 1 percentage point increase in the Chinese export
share increases Finnish export quantity by 8.1% (column (4)). These results are in sharp contrast
to those obtained from OLS, which show that Chinese export competition leads to declines in
both Finnish export prices and quantities. The sharp difference in results between the OLS and
IV specifications suggests the existence of confounding factors that are not taken into account in
the OLS specification.29

According to the IV results, Finnish firms seem to have reduced prices in order to expand their
sales volumes. As a result, the increase in export quantities partially offsets the drop in prices,
leading to a smaller impact on export values than on export prices. This result is consistent with
the strategic behaviour of responding to tougher price competition by lowering prices to retain
market shares.30

Before proceeding to firm-level analysis, we investigate additional margins of adjustment
across firms. More specifically, we aggregate the firm-level data to the product–country–year
level, and use the same IV approach to examine whether the impact of Chinese export competi-
tion on aggregate Finnish export is realized via changes in the average export value per firm or
the number of exporting firms. According to results presented in columns (2) and (4) of panel B
in Table 2, the former type of adjustment seems to dominate: while an increasing Chinese export
competition in product–country markets reduces the average export value of Finnish firms, it
does not affect the number of firms exporting to these markets. Again, our results differ from
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EXPORT COMPETITION WITH CHINA 1467

those obtained from the OLS regressions, which show a decline in both the number of exporting
firms and the average export value per firm.

6 FIRM-LEVEL EXPORT ADJUSTMENTS

Although the aggregate impacts of increased Chinese competition on Finnish export presented
above are substantial and interesting, the ultimate adjustments are taken by firms, which have
various possible coping strategies, such as changing export product mixes and cutting prices, to
retain their market shares. In this section, we move on to examine firms’ responses to increased
Chinese competition at the intensive and extensive margins.

6.1 Firm–product–destination exports: estimation model

In the firm-level analysis, we start by analysing firms’ intensive margin adjustments in response to
Chinese export competition in a similar way as in the aggregate product–country-level analysis.
In particular, we model firm i’s exporting behaviours of product k to country j in year t as

FinExportijkt = 𝛽0 + 𝛽1 CESjkt + 𝜃ijk + 𝛾jt + 𝜀ijkt, (4)

where the exporting behaviours of Finnish firms, FinExportijkt, include the total export value,
unit export value, and export quantity, all measured in logs. This analysis is conditional on
exporting, as taking the natural logarithm of the Finnish export value excludes the obser-
vations with value 0, which leads to an unbalanced panel. Again, we measure the level of
Chinese export competition by Chinese export share, CESjkt, defined as in equation (1). We
include firm–product–country-specific fixed effects 𝜃ijk, and country–year fixed effects 𝛾jt. There-
fore the coefficient of interest, 𝛽1, captures within-firm–product–country export adjustment
in response to Chinese export competition across time. Standard errors are clustered at the
firm–product–country level. We use the same set of instruments for Chinese export competition
as in the aggregate country-level estimations.

6.2 Firm–product–destination exports: empirical results

Table 3 presents the estimated impact of Chinese export competition on various export indicators
of Finnish firms, all conditional on continuing exporting. Panel A reports the estimation results
for the total sample of products. The OLS results reported in column (1) of panel A show that a
1 percentage point increase in the Chinese export market share decreases Finnish firms’ export
value of the same product to the same country by 0.33%. To check how Finnish firms adjust their
export sales strategies, we estimate the impact of Chinese export competition on firms’ prices
and quantities separately. According to the results shown in columns (3) and (5) in panel A, a
1 percentage point increase in the Chinese export market share lowers the Finnish firms’ export
prices (unit values) by 0.05%, and reduces the export quantities by 0.26%, both of which are statis-
tically significant at the 1% level. According to these results obtained from the OLS specifications,
Finnish firms’ price and quantity adjustments are in the same direction, and both contribute to
the overall negative impact of Chinese export competition on their export values.

The IV estimates show, in contrast to the OLS estimates, that Chinese competition does not
reduce the total value of exports of Finnish firms. Although not statistically significant, the sign
of the effect is positive instead (column (2) of panel A in Table 3). According to column (4) in
panel A, Chinese competition imposes downward pressure on the prices of Finnish firms’ exports,

 14680335, 2024, 364, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ecca.12542 by A

alto U
niversity, W

iley O
nline L

ibrary on [17/10/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



1468 ECONOMICA

T A B L E 3 Effect of Chinese export competition on firm–product–country exports.

ln(Value) ln(Price) ln(Quantity)

Dependent variable OLS IV OLS IV OLS IV

Specification (1) (2) (3) (4) (5) (6)

Panel A: All products

CESjkt −0.331*** 0.055 −0.054*** −2.055*** −0.264*** 2.111**

(0.037) (0.971) (0.015) (0.404) (0.038) (1.009)

First-stage F-statistic 92.27 93.17 93.17

Observations 1,131,028 1,131,028 1,081,834 1,081,834 1,081,834 1,081,834

Panel B: Homogeneous and reference-priced products

CESjkt −0.531*** −10.44*** −0.006 −3.980** −0.462*** −6.873*

(0.094) (4.036) (0.038) (1.749) (0.096) (3.914)

First-stage F-statistic 6.50 6.18 6.18

Observations 184,900 184,900 179,794 179,794 179,794 179,794

Panel C: Heterogeneous products

CESjkt −0.317*** −0.752 −0.055*** −1.393** −0.260*** 0.858

(0.041) (1.016) (0.017) (0.441) (0.041) (1.046)

First-stage F-statistic 93.66 95.12 95.12

Observations 946,114 946,114 902,026 902,026 902,026 902,026

Notes: The dependent variable is the log of export value in columns (1) and (2), the log of export unit value in columns (3) and (4), and
the log of export quantity in columns (5) and (6). Country–year and firm–product–country fixed effects are included in all the
estimations. The F-statistic is the Kleibergen–Paap rk Wald F-statistic. Standard errors are clustered at the firm–product–country level.
*, **, *** denote significant levels of 10%, 5%, 1%, respectively.

and the magnitude of the effect is larger in the IV estimation than in the OLS estimation. In
particular, a 1 percentage point increase in the Chinese export market share decreases the unit
value of Finnish exports by a substantial 2.06%. The negative effect on export prices is consistent
with the aggregate-level estimations, but smaller in magnitude in the firm-level estimations. One
explanation for the difference is that aggregate product-level data also incorporates firm-level
extensive margin adjustments for products that some firms stop exporting while others continue
to export.

A noteworthy result is that the estimated effect on export quantities is of a different sign
than that obtained from OLS (column (6) of panel A in Table 3). The IV results suggest that
a 1 percentage point increase in the Chinese export share increases the exported quantities by
2.11%. The difference between the OLS and IV estimates likely indicates the existence of unob-
served confounding factors that would bias OLS estimations.31 The positive quantity effect is
consistent with our aggregate-level results, and suggests that Finnish firms cut prices in response
to intensified competition with China to retain their sales volumes and market shares. The oppo-
site effects on prices and quantities cancel each other out, resulting in the overall statistically
insignificant effect of increased Chinese export competition on Finnish firms’ export values.

6.3 Heterogeneous effects by products’ price-setting strategies

The aggregate- and firm-level results show that the mechanism through which Chinese competi-
tion affects Finnish exports is primarily through pushing down the prices of export goods. The
magnitude of the resulting price cuts is likely to vary depending on the nature of the competition
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EXPORT COMPETITION WITH CHINA 1469

for different products. For instance, the price effect in response to the increased Chinese export
competition is expected to be particularly strong for the commodities for which Finnish firms
take prices as given.

To further explore the heterogeneity of the price effect of Chinese competition, we divide
export commodities into different groups based on price-setting strategies. Rauch (1999) catego-
rizes all traded commodities into three groups: homogeneous, reference-priced, and all other (i.e.
heterogeneous or differentiated) commodities. Homogeneous commodities are traded and priced
in organized exchanges. These are typically agricultural products, raw materials and non-ferrous
metals, such as sugar, coffee, soya beans, pulp, wood, petroleum products, aluminum, copper,
zinc and inorganic chemical elements. Reference-priced commodities are not traded in organized
exchanges, but nevertheless possess reference prices. As an example given by Rauch (1999), poly-
oxyethylene sorbitan monostearate is not listed on any organized exchange, but the Chemical
Marketing Reporter quotes its price per pound weekly based on surveys of suppliers. Other exam-
ples are foods, chemicals and metals that have required some work or preparation. Unlike the
other two types, heterogeneous commodities possess some degree of product differentiation in
quality or other characteristics, and their pricing is based on uniqueness and monopolistic power.
The heterogeneous goods include typically manufactured products but also different natural
products or materials that have been worked, processed or prepared.

In the base year of the sample period (1999), the value shares of the homogeneous,
reference-priced and heterogeneous commodities in the total Finnish commodity exports are
4.3%, 34.5% and 61.2%, respectively. To simplify the comparison across products, we estimate the
effect of Chinese competition on two commodity groups separately, one with homogeneous and
reference-priced products, and one with heterogeneous products, according to the Rauch (1999)
classifications. We group homogeneous and reference-priced products together as both types
of products are not differentiated, both possess reference prices either quoted on organized
exchange markets or in trade publications, and their suppliers are largely price-takers. These fea-
tures are in sharp contrast with heterogeneous products, the prices of which reflect differences in
characteristics and consumer preference.

The results reported in panels B and C of Table 3 show that the effect of Chinese competition
varies by product type. For homogeneous and reference-priced products, Chinese competition
has substantial negative and statistically significant effects on export prices (column (4) of
panel B). In particular, a 1 percentage point increase in the Chinese export market share decreases
the price of Finnish exports by 3.98%. In addition to the price reduction, Chinese competition
also significantly decreases Finnish export quantity (column (6) of panel B). The combined effect
is substantial: a 1 percentage point increase in Chinese export market share reduces the Finnish
firm export value by a dramatic 10.44%.32 For heterogeneous products, the price effect is smaller:
a 1 percentage point increase in the Chinese export market share reduces Finnish export prices
by 1.39% (column (4) of panel C). The export quantity of these products is not hurt by Chinese
export competition: the estimated impact, although not statistically significant, is in fact positive.
As a result, the overall effect on export values of heterogeneous products is small and statistically
insignificant. Again, these results sharply contradict those obtained from the OLS estimations,
in which we find that Chinese competition reduces export prices only for differentiated products,
and decreases export values for both types of products.

Our results provide evidence that firms exporting heterogeneous differentiated products are
less affected by the increasing Chinese exports. These firms are likely to have established brand
names, and the monopolistic power that they possess helps to shield them partially from Chi-
nese export competition. Consequently, the export value of these products is not hurt by Chinese
export competition. In contrast, Chinese competition puts greater pressure on the Finnish export
prices of products that are relatively homogeneous, as firms in these industries are price-takers,
with no other coping strategies but to reduce price. Even so, Chinese exports still largely crowd
out Finnish export quantity of products in this category, a likely result of the high level of
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1470 ECONOMICA

cross-provider substitutability of relatively homogeneous products. Consistently, we also find that
increased Chinese export competition has a negative effect on the export value of homogeneous
and reference-priced products. These products constitute a sizeable share of the total commod-
ity exports of Finland, indicating the importance of Chinese export competition for the profit
margin of Finnish exporting firms. The substantial decline in export values of homogeneous
and reference-priced products potentially drives the reduction in average export value per firm
documented earlier in the aggregate-level analysis (panel B of Table 2).

In sum, the firm-level results for the pooled sample of firms suggest that Chinese competition
does not have a significant impact on export values, while the aggregate results show that Chinese
competition reduces the average export value per firm. These results are seemingly inconsistent.
However, the difference between the results could be explained simply by the fact that the number
of exporting firms varies substantially across products, leading to different weighting of the prod-
ucts in the aggregate- and firm-level regressions. More specifically, homogeneous and reference
products account for 24% of observations in the aggregate analysis, but only 16% in the pooled
firm-level analysis.33 Thus firm-level results reflect behaviours of firms exporting heterogeneous
products to a larger extent, resulting in an insignificant effect on firm export values.

6.4 Firm-level extensive margin adjustment

The intensive margin adjustment analysed above—that is, changing the value, quantity and price
of exports—is only one possible reaction of firms to the increased Chinese competition in the
export market. An emerging theoretical literature has shown that changing the product range
is another form of adjustment in response to globalization (Eckel and Neary 2010; Bernard
et al. 2011; Mayer et al. 2014). Rigorous empirical evidence of firms’ export product choices
includes, for example, substantial changes in Mexican firms’ export product mixes, a higher likeli-
hood of dropping their marginal products rather than their core products after joining the North
American Free Trade Agreement (Iacovone and Javorcik 2010), and a lower likelihood that Mex-
ican firms will drop their core products with increased competition from China in Mexico’s main
export market, the USA (Iacovone et al. 2013). These previous studies provide us with predictions
to explore in our empirical analysis.

We approach firms’ extensive margin adjustment by analysing whether firms drop products in
export destinations in response to the Chinese export competition. Further, we analyse whether
multi-product firms are more likely to continue exporting their core products and drop their
marginal products as the Chinese export competition intensifies.

As discussed in Section 3, the spells of firm-level export flows are typically short. To take into
account the granularity of export activities in the analysis of product dropping behaviour, we
define firms’ export engagement over five-year time intervals. We analyse whether products that
were exported in the 1999–2003 period were crowded out by the Chinese export competition in the
2005–9 period. We choose 2004 as the threshold to define pre- and post- period intervals, because
this was the year when the new Chinese Foreign Trade Law became effective, which granted trade
rights to all firms. For the purpose of the study, we restrict the sample for the analysis of export
product dropping activities to the firm–product–country observations that have positive export
values in at least one year during the pre-period. A product that was exported any year in the
1999–2003 period but not in 2005–9 to a destination is defined as a dropped product. We base the
empirical analysis of product dropping on the resulting collapsed cross-sectional data. Note that
the sample includes firms that stop exporting all of their products after 2004, that is, firms that exit
the export market. According to descriptive statistics reported in panel C of Appendix Table A2,
product dropping behaviour in destination markets is common for Finnish firms. Among all
firm–product–destination combinations with positive export values in the 1999–2003 period, 38%
were dropped in the post-period 2005–9.
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EXPORT COMPETITION WITH CHINA 1471

6.5 Firm-level product dropping behaviour: estimation model

We define the increase in Chinese export competition, ΔCESjk, as the difference in the average
yearly Chinese export market share between the pre-period and the post-period, and estimate its
effect on product dropping behaviours in a cross-section analysis with a linear probability model

ProductDropdummy
ijk

= 𝛽0 + 𝛽1 ΔCESjk + 𝜃ij + 𝛾k + 𝜀ijk, (5)

where ProductDropdummy
ijk

is an indicator that equals 1 if firm i did not export product k to country j
in 2005–9. Here, 𝜃ij and 𝛾k are firm–country and product fixed effects, respectively. We instrument
ΔCESjk by the change in the likelihood of a product being under the Chinese quota and licensing
system (ΔQuotak), calculated as the average within the five-year interval, and its interaction with
the distance between China and its trading partner (ΔQuotak ×Distj). We cluster the standard
errors at the firm–country level.

To test whether firms are less likely to drop their core products, we define the importance of a
product to a firm in the pre-period in two ways. The first measure is defined as the share of exports
for a particular product of a firm’s total global exports, and the second as the ratio of a particu-
lar product’s export share to the best-selling product’s export share in the firm’s global sales. As
product shares of core products can vary largely depending on the total number of products that
firms export, even the most important products may represent relatively small shares of the total
global sales for firms with a large number of products compared to firms with only a few prod-
ucts. The second measure, which normalizes the product shares by relating them to the share of
the most important product, addresses this issue. The importance measures are computed only
for firms with multiple products.34 In the estimations, we interact the measure of product impor-
tance with the measure of Chinese export competition to capture the heterogeneous product
dropping behaviour across products’ level of importance in the export portfolios of the firms. The
instruments used here include those used for equation (5) and their interactions with the product
importance measure.

6.6 Firm-level product dropping behaviour: empirical results

In Table 4, we report firms’ extensive margin adjustment (product dropping) in response to
increased Chinese export competition. We report results for estimations with different sets of
fixed effects: firm fixed effects, firm–country fixed effects, and firm–country and product fixed
effects.35 The results from the three specifications indicate that although the Chinese competition
does not significantly affect product dropping on average (columns (1), (4) and (7)), there is an
effect that varies by the relative importance of the product in the firm’s global export portfolio.
According to Table 4, products with larger shares of the firm’s global export sales are less likely
to be dropped (columns (2), (5) and (8)). Results are similar when we measure product impor-
tance with the relative product sales share (columns (3), (6) and (9)). It is worth noting that the
specifications in Table 4 are demanding. After collapsing the data into a cross-sectional format,
the sample is smaller than in Table 3. Moreover, the main instrument used here (i.e. the change in
the likelihood of a product being under the Chinese quota and licensing system) no longer cap-
tures yearly changes in quota restrictions, an important part of variations in the original quota
instrument used in previous panel settings. As a result, the first stages are weaker for the last spec-
ification (columns (7), (8) and (9)). Nevertheless, the overall qualitative similarity of the results
across different fixed effect specifications is reassuring.

We have focused on core products in our analysis of extensive margin of adjustment. To
further analyse the importance of destinations, we defined measures of core destinations in a
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EXPORT COMPETITION WITH CHINA 1473

similar way as for the core products (as a destination share in total firm-level exports or as a des-
tination share relative to the share of the largest destination), and estimated the product drop
regressions with these measures. We find that the interaction terms between the core destination
variable and Chinese export shock variable are not statistically significant.36 Thus according to
our results, Chinese export shocks induce firms to drop their peripheral products but have no
effect on their decisions regarding peripheral and core destinations. This suggests that peripheral
products might have lower fixed costs of exporting than core products, and are therefore eas-
ily dropped, but we cannot conclude anything definite about the destination-specific fixed costs
based on these results.37

Taken together, the results suggest that firms are more likely to drop their marginal products in
the markets where the Chinese export competition intensifies. The finding that firms are less likely
to drop their more important products is consistent with the results of the previous empirical
literature discussed above, and confirms the theoretical prediction of Mayer et al. (2014) that
firms drop their marginal products in markets with tougher competition.

The firm-level analysis uncovers important firm adjustment strategies in response to increased
Chinese export competition that are masked in the aggregate-level analysis. According to our
findings, for products that a firm chooses to continue exporting to a particular market, the sur-
viving strategy adopted is to lower selling prices to expand the sales volume. As a result, the net
effect on the export value is small and statistically significant for most Finnish firms. The only
exceptions are firms selling homogeneous products. For them, both export prices and quanti-
ties are impacted negatively by Chinese competition, leading to reductions in their export values.
In addition to these intensive margin adjustments, our firm-level extensive margin analysis fur-
ther shows that the decision to drop products from particular export markets completely, and
the resulting changes in the export product range, are also important adjustment behaviours for
firms facing intensified Chinese export competition.38

7 CONCLUSION

This paper uses a novel policy-based instrumental variable approach that generates exogenous
product–country–year variation in the level of Chinese export competition to analyse the impact
of such competition on Finnish exports. The exogenous Chinese export policy changes and
the detailed firm-level Finnish customs trade data allow us to make causal inferences about
the impact of Chinese export competition, and to uncover coping strategies of firms in export
markets.

On the intensive margin of adjustment, we find that although Chinese export competition
reduces export prices, it increases export quantities for products that Finnish firms continue
exporting, on average. The overall impact on export values is positive, but not statistically differ-
ent from zero. The results indicate that firms cut prices on their export products to retain their
market shares in response to increased Chinese export competition.

In addition to the average responses, we distinguish the impact of Chinese export competition
on product groups defined by different price-setting strategies. We find that Chinese competition
has a greater negative impact on the export prices of homogeneous and reference-priced products
than those of heterogeneous products, and it affects adversely only the quantity of homogeneous
and reference-priced products. The findings provide evidence that the firms exporting heteroge-
neous differentiated products are less affected by the increasing Chinese competition. The firms
are likely to have established brand names, and the monopolistic power that they possess helps
to shield them partially from Chinese export competition. In contrast, Chinese competition puts
greater pressure on the Finnish export prices of products that are relatively homogeneous, as
firms in these industries are price-takers with no other coping strategies but to reduce price. Even
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1474 ECONOMICA

so, Chinese exports still largely crowd out Finnish export quantity of products in this category.
This difference suggests that the pressure from Chinese competition is disproportionately born
by certain Finnish export products and firms.

We analyse further the extensive level of adjustment, and find that firms change their export
product portfolio as Chinese competition gets tougher. Our finding that firms drop their marginal
products as an adjustment to an intensified Chinese export competition is in line with the more
recent literature confirming firm-level extensive margin adjustments to globalization in general,
and in particular to increased competition from China in export markets (Iacovone et al. 2013).

Our results provide evidence that competition with China is not limited to the domestic mar-
ket for developed countries, which previous studies have largely focused on. Recognizing the
importance of export competition with China for developed countries is crucial for effective
policy-making in response to China’s integration in the global market, especially for countries as
highly dependent on exporting as Finland. Although China is increasingly competing with the
same products as developed countries, we find that the negative effects are more substantial for
export products that are relatively homogeneous and compete mainly with prices. In addition,
our instrumental approach enables us to open the black box of rising Chinese exports. Under-
standing of both the underlying causes of the Chinese export expansion and how to incorporate
these causes directly into empirical analysis is an important avenue for future research.
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ENDNOTES
1 The value varied between 36.1% and 44.9% during 1999–2012. Source: World Development Indicators.
2 The comparison is based on weighted market shares of the ten most important two-digit export product categories

of the Harmonized Standard 2002 (HS2002) classification for Finland, with weights calculated based on their export
values in 1999. Together, these products constitute 82% of the total Finnish goods exports in 1999.

3 For instance, the correlations between the export bundles of China and Finland, Sweden, Germany and France, respec-
tively, increased from 0.52, 0.62, 0.59 and 0.48 in 1999 to 0.64, 0.79, 0.72 and 0.53 in 2012. The export bundles were
defined as the value shares of the eight top manufacturing industry groups (of the total of 16 groups) using the World
Bank World Integrated Trade Solution data.

4 Schott (2008) also documents an increasing similarity of the export bundles of developed economies and China.
5 The difference between aggregate- and firm-level results for the export value could be explained simply by the fact that

the numbers of exporting firms vary substantially across products, leading to different product weights used between
the aggregate- and firm-level regressions. See detailed discussions in Subsection 6.

6 These countries are Hungary, Malaysia, Mexico, Pakistan, the Philippines, Poland, Romania, Sri Lanka, Thailand
and Turkey.

7 The removal of the Chinese quota and licensing restrictions could arguably induce Finnish firms to offshore produc-
tion of these products to China. However, since most of the products risk being relisted after a removal, we argue that
this not an issue for the quota and licensing products that are crucial for identification.

8 The MFA quotas were imposed by the USA and the EU to restrict imports from developing countries in an effort to
protect their domestic textile industries from 1974 until 2004.

9 Source: http://www.gov.cn/gongbao/content/2002/content_61506.htm (accessed 21 June 2024).
10 The use of export restrictions is common around the globe given the ‘under-regulation’ of the WTO law on this issue.

The WTO monitors barriers to trade through its Trade Policy Review (TPR) country reports. For countries that
have undergone a TPR, almost all have some form of quantitative restriction in place on the export of specific goods
(Bonarriva et al. 2009). In terms of formal regulations, the WTO law does not properly define the circumstances that
justify quantitative restrictions on export (Karapinar 2012). Although Article XI of the General Agreement of Tariffs
and Trade states that export restrictions other than duties and taxes, such as quotas or export licences, are forbidden,
‘export prohibitions or restrictions temporarily applied to prevent or relieve critical shortages of foodstuffs or other
products essential to the exporting contracting party’ are allowed. In fact, China imposed export quota and licensing
requirements for hundreds of HS eight-digit-level products in 2007, six years after China’s accession to the WTO
(Kim 2010).
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11 Around 2% of the products on the quota and licensing list are subject to country-specific restrictions in the sample
period, 1999–2012. We exclude them in constructing the panel data for the quota and licensing instrument.

12 We refrain from constructing a weighted ‘intensity’ measure using pre-period export values as weights because exports
in previous periods are themselves affected by the export restrictions.

13 Lardy (2005) provides a detailed description of the history of Chinese trade policy.
14 See http://www.npc.gov.cn/zgrdw/englishnpc/Law/2007-12/12/content_1383624.htm (accessed 24 June 2024) for

details of China’s Foreign Trade Law enacted in 1994.
15 Although the direct exporting right was fully granted to all firms in 2004, the government had already started to grant

this right to some firms in early 2000, such as those with registered capital above certain thresholds (Bai et al. 2017).
Nevertheless, constructing a finer measure of the exporting right restriction to capture these early changes is not
feasible without micro-level data on the universe of Chinese firms. As a result, we construct the export rights restriction
variable simply based on the official law change in 2004. As shown in Appendix Figure A1, the growth rate of the
number of exporting firms in China peaked in year 2004, indicating the significance of the law change in affecting
Chinese export supply.

16 Distance is defined as the great circular distance between the most populated cities.
17 The Combined Nomenclature, used by EU countries, is an extended version based on the Harmonized Commodity

Description and Coding System (Harmonized System, or HS).
18 Data for trade transactions to the EU countries within the customs union are available for all firms with annual

exports to all other EU countries of more than one hundred thousand euros. The EU countries may set this threshold
themselves. One hundred thousand euros is the threshold applied in most EU countries.

19 Using the aggregate Comtrade data that include aggregate exports to the excluded destinations, we find that the exports
to the excluded destinations account for 4.3% of the total value of the Finnish exports in 1999.

20 We exclude the smaller firms (with fewer than 20 employees in the first year) since their transactions are likely to be
small but potentially add noise to the estimations. To check whether the estimations are affected by this restriction,
we re-run all the estimations including firms with 10–19 employees. All our results remain robust.

21 See Hess and Persson (2011) for evidence and a detailed overview of other related studies using country-level data, and
see Geishecker et al. (2019), Gullstrand and Persson (2015), Ilmakunnas and Nurmi (2010), Sabuhoro et al. (2006),
Cadot et al. (2013), Békés and Muraközy (2012), and Esteve-Pérez et al. (2012) for firm-level studies confirming short
export duration for a range of samples.

22 Core markets are defined by firms’ most important export products and destinations, and peripheral markets
correspondingly refer to the firms’ least important markets.

23 The estimate (p-value) is 0.000 (0.552).
24 The positive coefficient of the interaction term shows that being subject to the quota and licensing requirements

reduces more Chinese export to nearby countries than to countries away from China.
25 Market share has been long recognized as one of the main determinants of business profitability, and has been widely

adopted by firms as an important organizational goal (Buzzell et al. 1975; O’Regan 2002). Finnish firms could also
use cheaper inputs from China and elsewhere to keep production costs and prices competitive.

26 In line with the predictions of distance-to-the-frontier models by Aghion and Howitt (2006) and Aghion et al. (2009)
and Amiti and Khandelwal (2013) provide empirical evidence that firms use quality upgrading as a survival strategy
in the face of increased import competition for products close to the world quality frontier.

27 Using a relative export competition measure instead of log values of Chinese exports allows us to include also the
observations for which Chinese exports are equal to zero.

28 Due to missing data, the number of observations for the export price and quantity regressions in Table 2 is lower than
for the export value regressions in Table 1.

29 We split the sample into products restricted by quotas and those never restricted by quotas to provide additional
evidence that the difference between the OLS and IV results is not only due to a difference between an average treatment
effect (ATE) and a local average treatment effect (LATE). We find that the OLS results of Finnish export quantity for
the subsample of products restricted by the Chinese quotas are still of opposite sign to the IV results, suggesting that
the difference is likely due to confounding factors. The results are available on request.

30 We also estimate the effects for high- and low-income countries separately to analyse if the income level of the destina-
tion country impacts the firm responses. Since the results are similar for the two subsamples, we do not report them,
but they are available on request.

31 Again, we split the sample into products restricted by quotas and products never restricted by quotas to show that
the difference between the OLS and IV results is not due solely to the difference between an ATE and an LATE. We
find that the OLS results for export quantity for the subsample of products restricted by the Chinese quotas are still
of opposite sign to the IV results, suggesting that the difference is likely due to confounding factors. The results are
available on request.

32 The first-stage F-statistics (Appendix Table A4) suggest that the instruments are weaker for the subsample of
homogeneous and reference-priced goods than for heterogeneous goods, which may bias the estimates.

33 Export spells lasting for only one year are more frequent at the firm–product–destination level than at the aggregate
product–destination level, which also impacts the number of observations in fixed effect regressions.
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34 Firm selling only a single product, which account for about 0.2% of the observations, are excluded from the estima-
tions. In the subsample of multi-product firms, the mean number of export products per firm is 16, and the median
number is 6, at the six-digit HS code level.

35 The first-stage estimation results are reported in Appendix Table A5.
36 The estimation results are not reported but are available on request.
37 Gullstrand and Persson (2015) illustrate both theoretically and empirically that if the importance of sunk costs

of exporting and expected future returns are lower in peripheral markets, defined by firms’ least important export
products and destinations, then firms will more easily exit these markets after an entry.

38 We analysed firm heterogeneity by firm size in split samples. The estimated coefficients of the Chinese competition
were larger for large firms (>249 employees) than for small and medium-sized firms (<250 employees) both in the
intensive and extensive margin estimations. Since the results did not differ qualitatively, they are not reported.
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F I G U R E A2 Frequency of export flows by duration in years. Source: Customs Finland.

T A B L E A1 Variables and sources.

Variable name Definition Data source

FinExport (value) Euro Finnish Customs

FinExport (quantity) Pieces (m, m2, m3, kg Finnish Customs

FinExport (price) Value/quantity Finnish Customs

Firm size Number of
employees

Statistics Finland

Industry code TOL 2002/NACE
2002

Statistics Finland

Chinese export share (CES) Chinese imports as a
share in total imports
to a country (HS6)

Comtrade, the UN

RightRes Indicator of the
export right
requirement

Ministry of Foreign
Trade, the PRC

Quota Indicator of quota or
export licence
requirement (HS6)

Ministry of
Commerce and the
General
Administration of
Customs, the PRC

Distance Great circular
distance between the
main cities (km)

Gravity Database,
CEPII
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T A B L E A2 Descriptive statistics.

Variables Mean S.D. Observations

Panel A: Country-level exports

Finnish exports

Export_Dummy 0.469 0.499 1,548,227

ln(Export_Value) 9.958 2.980 726,704

Chinese export share (CESjkt) 0.102 0.186 1,548,227

Panel B: Firm-level exports

ln(Value of Finnish export) 8.655 3.088 1,131,029

ln(Price of Finnish export) 3.173 2.016 1,081,834

ln(Quantity of Finnish export) 5.652 3.768 1,081,834

Chinese export share (CESjkt) 0.094 0.157 1,131,029

Panel C: Firm-level export product dropping (2005–9)

Likelihood of product dropping 0.381 0.486 216,824

Notes: In panel A, country-level exports data are at the product–country–year level and restricted to the sample of countries that
imported from Finland in 1999, and to country–product markets that Finland ever exported to in the entire study period (1999–2012).
Source: UN Comtrade database 1999–2012. In panel B, firm-level exports data are at the firm–product–country–year level. Singular
firm–product–country observations are excluded. Source: Statistics Finland and Finnish Customs. In panel C, the estimation sample
includes the firm–product–country observations that have a positive export value in at least one year during the pre-period 1999–2003.

T A B L E A3 First-stage regressions: aggregate analysis.

Dependent variable Chinese export share (CESkt)

Panel A: Chinese exports in global export markets

Quotakt −0.085** (0.042)

Quotakt × RightsRest 0.383*** (0.051)

Quotakt ×Distj 0.008 (0.005)

Quotakt × RightsRest ×Distj −0.038*** (0.006)

Observations 6,357,881

F-statistic 26.74

Panel B: Chinese exports in Finnish export markets

Quotakt −0.157* (0.091)

Quotakt × RightsRest 0.402*** (0.094)

Quotakt ×Distj 0.015 (0.010)

Quotakt × RightsRest ×Distj −0.041*** (0.010)

Observations 1,548,227

F-statistic 23.31

Notes: In panel A, the sample is restricted to countries that imported from China in 1999 and to country–product markets that China
ever exported to during the entire sample period (1999–2012). In panel B, the sample is countries that imported from Finland in 1999
and country–product markets that Finland ever exported to during the entire sample period (1999–2012). Country–year and product
fixed effects are included in all the estimations. The F-statistic is the Kleibergen–Paap rk Wald F-statistic. Standard errors are clustered
at the product level.
*, **, *** denote significant levels of 10%, 5%, 1%, respectively.
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T A B L E A4 First-stage regression for Chinese exports in Finnish export markets: firm-level analysis.

Chinese export share (CESjkt)

Dependent variable All Homogeneous and Heterogeneous

reference-priced

Products (1) (2) (3)

Quotakt −0.028** 0.002 −0.059***

(0.011) (0.015) (0.016)

Quotakt × RightsRest 0.075*** 0.051*** 0.087***

(0.009) (0.019) (0.011)

Quotakt ×Distj 5.74e-08 −1.08e-06 3.09e-06

(1.49e-06) (1.97e-06) (2.12e-06)

RightsRest ×Distj −0.0004 0.033 0.0003

(78.810) (884.24) (104.09)

Quotakt × RightsRest ×Distj −6.43e-06* −4.52e-06 −7.63e-06***

(1.25e-06) (2.57e-06) (1.44e-06)

Observations 1,131,028 184,900 946,114

F-statistic 53.64 8.53 39.72

Notes: The sample is restricted to countries that imported from Finland in 1999 and to country–product markets that Finland ever
exported to during the entire sample period (1999–2012). Country–year and firm–product–country fixed effects are included in all the
estimations. Standard errors are clustered at the firm–product–country level.
*, **, *** denote significant levels of 10%, 5%, 1%, respectively.

T A B L E A5 First-stage regression for Chinese exports in Finnish export markets: product drop analysis.

Chinese export share (CESjkt)

Dependent variable Product Relative

share product share

Product importance measure (1) (2) (3)

ΔQuotak 0.022 0.028 0.028

(0.019) (0.021) (0.022)

ΔQuotak ×Distj −9.78e-06*** −0.00001*** −0.00001***

(2.54e-06) (2.84e-06) (2.88e-06)

Distj −1.01e-06*** −7.74e-07** −7.68e-07*

(3.50e-07) (3.98e-07) (4.09e-07)

Distj × ProductImpk −2.27e-06*** −1.42e-06***

(7.06e-07) (5.22e-07)

ΔQuotak × ProductImpk −0.079** −0.043

(0.040) (0.043)

ΔQuotak ×Distj × ProductImpk 0.00002*** 0.00001**

(4.98e-06) (5.41e-06)

ProductImpk 0.017*** 0.012***

(0.005) (0.004)

Observations 216,824 216,417 216,417

F-statistic 83.34 43.54 44.21

Notes: Firm-level fixed effects are included in all the estimations. The F-statistic is the Kleibergen–Paap rk Wald F-statistic. Standard
errors are clustered at the firm–country level.
*, **, *** denote significant levels of 10%, 5%, 1%, respectively.
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