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Abstract

We investigate theoretically and empirically the role of whcirs2.ers in mediating the productivity
effects of trade liberalization. Intermediaries provide indirec. ~ccess to foreign produced inputs. The
productivity effects of input tariff cuts on firms that do 1ot \'irectly import therefore depends on the
extent that wholesalers are a feature of input supply with.” an industry. Using firm level data from
China, we document that wholesalers play no such rale for direct importers. However, other firms
experience productivity gains from reducing input turi'fs if trade intermediation of foreign inputs
within their sector is high. They suffer efficiency sses otherwise.

JEL: F12, F13

Keywords: Firm heterogeneity, Trade In.~ralization, Intermediate inputs, Productivity, Intermediaries,
China.

1. Introduction

The international economics litcvaw.-2 provides clear evidence that the productivity of firms improves
as a direct consequence of trau~ Foeralization." Several explanations have been put forward to explain
these productivity incv=as>s.” Initially these focused on the effect of output tariffs increasing
competition within the industry, in a process labelled ‘trimming the fat’ (Pavcnik, 2002). More
recently the focus has been on the role of inputs. Here it is argued that the ability to import

intermediate inputs generates productivity gains for firms through learning, variety and quality effects.

* The authors thank Stephen Yeaple (the editor) and two anonymous referees for their helpful comments and
suggestions. We also thank Zhang Wang for sharing some data used for the empirical part, as well as to all
participants at the GEP Postgraduate Conference University of Nottingham, ETSG, FREIT-LETC Conference,
University of Foggia, RES PhD Presentation Meeting, Network of Industrial Economists Colloquium, ISGEP
and ITSG, for their helpful comments and suggestions. Corresponding Author: Richard Kneller, University of
Nottingham, richard.kneller@nottingham.ac.uk. School of Economics, University of Nottingham, Nottingham,
NG72RD, UK.

' Melitz and Redding (2014) argue that productivity effects are an important component of the ‘gains from
trade’.
? Additional effects on aggregate productivity may occur due to the exit of low productivity firms (Pavcnik,
2002; Bernard et al. 2006), or the reallocation of market shares towards more productive survivors (Pavcnik,
2002).
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Amiti and Konings (2007) were the first to investigate this and report using Indonesian data that the
productivity gains from input tariff reductions were around twice as large as those from output tariff
changes of the same size. Supportive evidence can be found in Kasahara & Rodrigue (2008) for Chile,
Halpern, Koren and Szeidl (2015) for Hungary, Topalova and Khandelwal (2011) for India, and Bas
and Strauss-Kahn (2015) for France.

Of interest to this paper, Amiti and Konings (2007) also report positive productivity effects from cuts
to input tariffs for what are normally labelled as non-importing firms, although they are strongest for
those that directly importing intermediate inputs. In this paper, we investigate whether this ‘domestic
firm puzzle”® is explained by the presence of input trade intermediaries. More commonly known as
wholesalers, such service sector firms provide indirect access o foreign produced inputs. Our
empirical evidence shows that when the intermediation of inputz *hrcugh wholesalers is a strong
feature of input supply within an industry, there are productivity na.>= or firms not directly importing.
In their absence, there are productivity declines. The investigat.™n i these productivity outcomes due
to the presence of wholesalers represents the main contribizi~n  * the paper to the broader literature.

The economic literature has long recognized the role that ~holesalers and retailers play in linking
producers with their consumers. Intermediaries ha\e ve>n argued to exist in order to reduce search
costs by offering their market expertise or gu-ranteeing the quality of goods (Rubinstein and
Wolinksy, 1987; Yavas, 1994; Biglaiser, 1:73: Biglaiser and Friedman, 1994). Their importance in
cross-border trade has been revealed o™ in more recent years. According to Jones (1998), trading
companies account for over 40% of ~x ~rts and over 70% of imports in Japan, while Blum et al.
(2009) document that 41% of in.,.ore occur through intermediaries in Chile. Using detailed
information from trade transactior. da.>, Bernard et al. (2010) estimate that wholesale and retail firms
account for 10% of exports and 21% of imports in US. In our data for China, wholesalers account on
average for 21.4% of tota’ w.nuis of intermediate inputs across manufacturing sectors. Theoretical
developments in this duie iierature include Ahn, Khandelwal, and Wei (2011), Akerman (2010),
Antras and Costinot (2017, 2011), Blum, Claro, and Horstmann (2009), Crozet, Lalanne and Poncet
(2013) Rauch (1999, 2001), Felbermayr and Jung (2011), Petropoulou (2008) and Rauch and Watson
(2004). A general finding from this literature is that trade intermediaries provide access to
international markets for those firms that would otherwise find the costs of exporting directly
prohibitive. A corollary to this outcome for exports, would be that for some domestic firms,
wholesalers represent a source of foreign produced intermediate inputs they would not otherwise have.

To empirically evaluate the productivity effects of wholesalers for firms not directly importing during
a period of input tariff liberalization we construct a novel industry level measure using Chinese
custom data, balance sheet data and input-outputs tables. To separate direct-importers from those that

3 We credit one of the referees for this paper for naming this puzzle.
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do not directly import we use the customs data matched to balance sheet data. To construct our
industry-specific measure of inputs imported by wholesalers, we begin by identifying for each sector
the fraction of import transactions by wholesalers and trade intermediaries.* Using input-output tables
we can then proportion the share of these inputs sold on to other sectors of the economy. ® Using data
for the period 2002-2006, which corresponds to the period soon after China’s entry to World Trade
Organization (on 11" December 2001), we generate a number of findings. We first show we can
replicate the findings from Amiti and Konings (2007) and others, that the revenue-based productivity
of direct-importers along with those not directly importing improves as a consequence of input tariff
liberalization, and that the benefits to direct importers are greater. To highlight the role played by trade
intermediaries we explore how the effect of input tariff cuts differ for firms according to the extent of
wholesaling of imported inputs in their industry. The analysis reveals u.>t the productivity of firms not
directly importing increases when input tariffs fall, only if whol salers are an important source of
input supply in the industry. When wholesalers are unimpc tam. our results suggest productivity
declines for such firms.

A possible explanation for these results draws from well k..~v reallocation effect as in Melitz (2003),
induced by the trade liberalization in the intermediate u.jut sector. As tariffs decrease, direct importers
as well as firms importing through wholesalers are wvle to import new input varieties from more
efficient suppliers and, potentially, at a nigter quality, which ultimately could increase their
productivity. At the same time, non-importing firms may face a decrease in the domestic inputs
supplied to them due to the increase of ~an,atition in the input supplier sector, leading to a decrease
in their productivity. In this case, the € fect of input trade liberalization on the productivity of non-
direct importers captured by the ~mprrical literature (e.g. Amiti and Konings, 2007) will be a
composition of the effects on fro» firms reliant solely on domestic suppliers and those importing
through wholesalers. Ultimately thr, overall effect will depend on the importance of wholesalers within

an industry.

This role for service se~*or firms to mediate the effects of trade liberalization can be seen to
complement other potential explanations, in particular those that come from other manufacturing firms
along the supply chain. Fieler et al. (2018) develop a quantitative framework using the ideas of
spillovers to generate such outcomes. In their model, firms upgrade quality following the decision to
import or export. This leads to an increase in the demand for high-quality inputs at home, implying
skill upgrading for labor and quality upgrading for materials inputs. These positive demand effects are

amplified through domestic supply chains, including for those not directly involved in trade, who are

* As in other international trade data, we are unable to observe the purchases by domestic firms from
wholesalers. This explains our use of an industry level of wholesaling.

® The balance sheet data also allow us to construct a measure of revenue productivity. Our data do not allow us
to measure physical TFP. We make the connection between the predictions and revenue TFP in the next section
of the paper.



also induced to upgrade quality. Using Colombian firm-level data Eslava et al. (2015) are also able to
show empirically that importing intermediate inputs allows firms to upgrade their technology. They
document positive spillover effects, not only for importers, but also for non-importers (or non-traders)
they supply inputs to. An alternative mechanism is offered by Tintelnot et al. (2018), who show that
non-importing firms may benefit from their links to trading firms. Using firm-to-firm sales for
Belgium they show firms can be directly impacted by international trade through imports, as well as
indirectly through the inputs that may have been imported by their domestic suppliers. They use this
data to estimate models of production networks and international trade including allowing for
endogenous network formation. They find within such a model that this amplifies the gains to trade

from a positive trade shock.

The presence of spillovers discussed in Eslava, et al. (2015), or thz ~nuzgenous supplier networks in
Tintelnot et al. (2018), would ensure that firms both directly ana *rectly involved in international
trade benefit from imported inputs by other manufacturing firn.> Ir. this paper we do not rule out the
presence of these additional mechanisms, although our *>dn.» of a negative effect for non-direct
importing firms when wholesaling is low, would not easily “zen explained by these alternative forces
alone. The identification assumption that underpins cur findings is that these other benefits from trade
liberalization for firms not directly importing are 'ncu..clated with links to the service sector that we
explore using the measure of industry w'iole'aling. To provide support for this assumption, we
undertake a wide array of robustness tests cluding falsification tests and tests for treatment
heterogeneity. Initial support for this a<sui.™tion can be drawn from the fact that the presence of
wholesalers does not matter for those f s directly importing. We find that firms directly importing
benefit from trade liberalization, s *ould occur within the Eslava, et al. (2015) and Tintelnot et al.
(2018) models, but there is 1.~ 1.>terogeneity across these firms associated with the extent of
wholesaling. Wholesalers boos.~ revenue-based productivity during the period of trade liberalization

only for those firms no* dire ~tlv importing.

As an additional falsifica*.n test we also show that wholesalers play no role if firms import under
processing trade rules, where imports are not subject to tariffs and wholesaling effects are absent. We
further extend the analysis to use ownership as a means of capturing those firms for which wholesaling
is likely to be a more important feature of input supply. We find from these tests for treatment
heterogeneity that wholesalers deliver important productivity impacts for domestically owned firms,
whereas for foreign owned firms, who are likely to have access to foreign produced inputs through

other channels or have preferential access, they play no role.

A small literature has also shown that increased globalization amongst service sector firms can affect
the productivity performance of firms in the manufacturing sector. For instance, Arnold et al. (2011)
and Arnold et al. (2016) document that service sector reforms increased firm performance within

downstream manufacturing sectors using those services as inputs in the Czech Republic and India,
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respectively. Our work differs in that it is the intermediate inputs that serve to raise firm productivity,
rather than the service acting as the source of that change. This paper therefore highlights an additional
source of productivity gains from trade liberalization through trade intermediation services. We also
consider this possible alternative role for wholesalers within the analysis, firstly by removing exporters
and then later by constructing an additional measure of wholesaling for exports and for output goods.
The results are suggestive of an effect from wholesalers for both output goods and exports, but the

main results for imported inputs remain intact.

As a final section on robustness we also attempt to control for these additional mechanisms in a more
direct manner by including additional control variables in the regression. We are able to show that our
main findings for non-direct importers are robust to the addition of fernative sources of productivity
gains, allowing the effects of trade liberalization to differ for thes: *irn.z according to the degree of
import competition, the quality of inputs or their position within *h= supply chain (upstreamness).
They are also robust to the use of an instrumental variable apnr.2ch to deal with endogeneity concerns
about input tariff cuts. Taken together, these results stromg"/ _-\ggest that wholesalers guard against

productivity losses from trade liberalization for firms that ua. =t directly import.

In developing this set of findings, we recognise a r ir.0er of studies that have previously investigated
the effects of trade liberalization on Chinese firms. A number of these report productivity effects from
input tariff changes and differences across €irrs or industries. For example, Bas and Strauss-Kahn
(2015) show that following an input .~riff reduction, firms importing under ordinary trade rules
increased both their import and expc ¢ Jrices compared to pure processing importers (which by
definition are not subject to input tar.*<). % hey conclude from this that input tariff liberalization led to
quality upgrading of imported inuuts, which in turn, implied quality upgrading of exported outputs.
Brandt, et al. (2017), Hu and Liu ‘2014) and Yu (2015) consider the effect of input tariff liberalization
across all Chinese manufe...viny firms and find positive effects of similar magnitude to ours. Yu
(2015) also document, ~av te productivity gains are weaker for firms importing using processing
arrangements. Finally, Yu ~. al. (2013) show that the increase in import penetration led to productivity
improvements for firms producing differentiated goods, while the efficiency of firms producing
homogenous goods was negatively affected. The role played by trade intermediation has so far been
omitted from this literature.

The remaining paper is organized as follows. Section 2 briefly outlines the theoretical motivation,
along with its connection with the data that we have available. A fuller version of the model is
available in Appendix 1. In Section 3 we discuss the data and construction of the main variables of
interest, along with the empirical strategy. The main results of the paper are presented in Section 4,

while in Section 5 we draw some final conclusions from the analysis.



2. Theoretical Motivation

This section offers some theoretical background behind the intuitions for our empirical analysis, and
notably, discusses how trade liberalization in intermediate inputs affects the revenue-based
productivity of firms who import directly, versus those firms not directly importing. We include a

more formal version within Appendix 1.
Set-up

Final good producers j face the same iso-elastic demand function:

y =c(p;)", #Q)

where o > 1 is the elasticity of demand, p; s the price set by ttie “inal good producer and C is a

constant term from the point of view of the firm.

Final good producers have an exogenous Hicks-neutral prodi ct. v @; and integrate together a set of
intermediate inputs x; into final goods, that in turn are solc. w ~oiisumers, as in Ethier (1982).

g

o Tma =1 \o-1
y'=@X™ with XM= (f(xf) s ii+6f(xf—m) o di) #(2)

where o > 1 is also the elasticity of s bsti.ution between intermediate input varieties i. The

superscript m=M, |, D indicates the import-i.iode of final good producers: direct-importer (M),
indirect-importer (1)° and non-importer (ND).” The subscript H indicates inputs produced at Home,

while F indicates inputs produced in *he ,~r2ign country.

We model wholesalers as a vehic = through which foreign input varieties can be purchased by indirect-
importers. § is a firm specifi~ du, "my variable which takes the value 1 if the final good producer is

either a direct or an indirzct mporter (m=M, 1) and the value O if the final good producer is not
importing any inputs (m=2>0.

Given the iso-elastic demand function faced by final producers j, they will set a price as a constant
mark-up over their marginal cost, which depends on both their Hicks-neutral productivity @; and the

price index of their intermediate inputs P™, which will take the following form:

1
pm _ — 1-0
p=——"—  with pm = (f(piH)l Udi+6f(z?f‘m)l Gdi)l “4(3)
J g—1 @]
Final good producers that are direct- or indirect-importers (M and | firms) will be able to consume
both domestic and foreign varieties, while non-importers (D firms) will only be able to use

domestically produced inputs.

® These are defined as firms that import inputs using wholesalers.
" These are defined as firms that rely solely on domestic input producers.
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Revenue-based TFP

Empirically, we wish to estimate the impact of input trade liberalization on firms’ productivity. A
well-known difficulty is that we usually do not observe in the data the quantity of output produced or
the quantity of inputs bought by firms. Instead, we use the total revenue of firms and their expenditure

on intermediate inputs.

First, let us consider the total revenue of the firm 7; = p;y;. By considering the inverse demand

function from (1), the total revenue can be written as:

o-1 1
no=0y;) 7 ©a#@®
Second, let us rewrite the production function using the expenditure ir. :ntermediate inputs E™ =

P™X™ instead of the quantities:

1 1
y]m =0;X™ = [ ]mem = [@-— E™ for m=D,I,M.#(5)

0; pm i pm

Using (4) and (5) the production function in terms of revenue: and input spending can be expressed as:
o-1
m 1 K rom -1 1
= QjP—m/ ‘F™) "o (C)o#(6)
where the firm-level revenue-based To*2l Facto, Productivity (TFP), depends both on the firm-level
Hicks-neutral productivity ©; and the fir.. lev:l price index of their intermediate inputs P™. By taking
the logs and considering that chang~: in *.put tariffs over time t occur through the input price index,

we can highlight the production fi.acucn to be estimated:

-0 oc—1
In P +
o o

o—1
Inri' =— -1o; +

f InE; +InC, #(7)

Thus, the revenue-baseu 1+P of final good producers is positively related to the exogenous
productivity @;, and negauvely related to the endogenous price index of intermediate input varieties

consumed P/™. The firm-level Hicks-neutral productivity ©; which we expect to be constant over time
will be captured by firm-fixed effects while the aggregate component C, , common across firms will

be captured by year dummies. Hence, the change in TFP following a change in input tariff occurs

through a change in P™.

Trade liberalization in intermediate inputs, reallocation and productivity change

How is the TFP of final-good producers affected by trade liberalization in intermediate inputs? As
discussed above, it will be affected directly if it impacts the price index of intermediate inputs bought
by firms. Trade liberalization in the input sector will increase import competition and lead some

7



domestic suppliers to exit the market. As a result, the decrease in the number of domestic varieties will
increase the input price index for affected firms. At the same time, as tariffs decrease, foreign
suppliers will start to supply domestic firms able to import with new input varieties at a cheaper price
and, potentially, a higher quality. This effect will ultimately decrease the input price index for such

firms.

Crucially, depending on their import mode (non-importers, direct or indirect importers), firms may be
affected differently by these various changes in the availability of inputs. Non-importers (D firms) will
only be able to consume domestically produced input varieties. As trade costs decrease in the input
sector, their intermediate input price index will rise, and accordingly their revenue-based TFP will fall.
Direct and indirect importers (M and | firms) will be able to access foreign input varieties. Input trade
liberalization could therefore decrease the input price index for thzze vms, and ultimately increase
their revenue-based TFP. As a result, importing firms may ex.~rznce an improvement in their
productivity following input trade liberalization consistent wth the empirical evidence by Amiti and
Konings (2007).

A basic reallocation effect of this type in the intermeciate input sector can be formalized using a
similar framework to that developed by Melitz ('0%3) In Appendix 1, we provide a theoretical
illustration, where the intermediate input sector ‘s characterised by monopolistic competition and
where heterogeneous input suppliers draw i .~ir productivity from a Pareto distribution. There are two
main differences between the Melitz (2203) model and such a framework. First, input suppliers sell
their inputs to final good firms and not “mr-.~tly to consumers. However, given the CES structure of the
intermediate input composite, input s.nowers will also face an iso-elastic demand function. Second,
and more importantly, foreign sutplie,~ will only be able to sell their varieties to the domestic final-
good producers that are importn.> either directly or through wholesalers. Assuming heterogeneous
final good producers with f...qgeii0us import decisions, this difference generates the prediction that a
reduction in trade costs »Moncs that more suppliers start exporting for the foreign country but also that
some final good producers 1 the home country start importing, entailing an increase in the demand for

imported inputs.

As expected, input trade liberalization leads to reallocation effect similar to the one described in
Melitz (2003). The more productive suppliers expand their sales abroad, while all suppliers face
increasing import competition such that the least productive suppliers exit the market. Final good
producers able to buy intermediate inputs from abroad (directly or indirectly) benefit from new foreign
input varieties, even when facing a decline in the number of local varieties available to them. Due to
the input reallocation effect, non-importers face an increase in their input price index, which ultimately
decreases their revenue TFP.



Empirical implications

Within the data that are available to us we observe two group of firms: direct importers (M firms) and
the firms that are not direct importers. The group of non-direct importers will be composed of both the
non-importers and the indirect-importers (and so labelled I+D firms). While all those firms will be
able to consume domestic input varieties, only a fraction of final-good producers will be able to use

additional foreign input varieties sourced through wholesalers.

As a result, the effect of input trade liberalization is expected to be different depending on the
prevalence of firms importing through wholesalers among the group of firms that are not directly
importing (I + D firms). In an industry where the input wholesaling cost is high, input trade
liberalization is expected to decrease TFP. In contrast, within instries where the cost of trade
intermediation using wholesalers is lower, the negative productivity e.‘ects associated with a loss of
domestically produced inputs will be mitigated by the positive i ‘enue TFP effects for those firms
able to import through intermediaries. As a result, the relatize weiefit of input trade liberalization on
the TFP of non-direct importers (I + D firms) will be la ge: in an industry where the share of firms
importing indirectly is higher relative to the share of fin..~ not importing at all. The interaction
between the measure of input trade liberalization 2.id the prevalence of firms importing through

wholesalers will be central in our empirical investiy,~tion.

A difficulty when evaluating the impact o. input trade liberalization on the group of firms not
importing directly in a given sector (I + D frms) is that we do not observe the share of firms importing
indirectly in the data. To address this gorit ..npirically, we use the input-specific Wholesaler Share at
the industry level (WS), i.e. the value of inputs imported via wholesalers in total imported inputs
within an industry. In our illustr..*ve (heoretical framework, in Appendix 1, we show that WS is a
function of the costs associat>d w.ch imports intermediated by wholesalers. More specifically, WS is
inversely related to the wiles. ling cost within a sector, and as a result, the variation in WS affects the
prevalence of indirect imp.-ters within the group of firms not importing directly in a given sector (I +
D firms). This theoreticai result is the key for the interpretation of our empirical results. Input trade
liberalization is expected to decrease TFP in industries with high input wholesaling costs, that is where
WS is low. This productivity loss will be mitigated in industries where WS is high. In addition, in our
framework, WS appears to be unaffected by trade liberalization in the intermediate input sector. This
provides us with a theoretical foundation for considering WS as a time-invariant sector-specific
characteristic in our empirical specification.®

Finally, we note that the presence of spillover effects arising from input trade liberalization may affect
our empirical results, where a decrease in input tariffs could lead to an increase in productivity of both
direct and non-direct importers. In Appendix 1, we briefly describe the effects of introducing a

8 A further advantage of holding the level of WS constant in our empirical setting is that it allows us to
disentangle the input tariff effect from any changes in WS. We consider the robustness to this point in Section 4.

9



positive spillover effect associated with input trade liberalization in our framework. As a first point we
note that such spillovers would increase the TFP of all firms that use domestically sourced inputs.
Cross-industry heterogeneity may still be present of course, if the extent of these spillovers varies
across industries. Therefore, to empirically identify the effect of wholesalers, it is required that these
spillovers are uncorrelated with the prevalence of wholesalers in an industry. In other words, any
spillover effects may affect the average TFP change (in a hypothetical industry with an average level
of WS), but not the comparison of the effect of tariff changes across industries, and across firms

within the industry, due to wholesaling.

3. Data, variable construction and estimating equation

Our analysis relies on firm-level balance sheet data from the Chiese Manufacturing Annual Survey
and firm-level international trade activities from the Chines® Custom data. The Chinese Annual
Survey of Industrial Firms (CASIF), carried out by the Naucnal Bureau of Statistics in China, is an
unbalanced panel of close to 480,000 firm-year observa.ns over the period 2000-2006 and includes
all state-owned firms and private firms whose annu=! sules are above 5 million RMB (i.e. about 700
thousand USD). For each firm-year observation the “atz.set records information on output, sales, fixed
assets, intermediate inputs,® number of empluye s, uwnership status, location and industry (National

Standard Classification).

The Chinese Customs Trade Statistics (1 C), managed by the General Administration of Customs of
China, records all international trade raisactions over the period 2000-2006. Each transaction
includes the name of the firm, its aJdress, as well as the product code of the imported or exported
product at the 8-digit level f.'ov.*ng the Harmonized System (HS) classification, its fob value,
quantity and unit value, orioin .~ destination country as well as the custom regimes under which it

was traded, e.g. ordinar_‘ tr. e 'egime, processing trade regime etc.

Our empirical analysis re'-s on a matched version of the balance sheet data from the annual survey
and the custom data. We use the CASIF data to compute our firm-level productivity measure and the
CCTS to identify direct-importers and to construct our industry level measure of indirect imports. In
the absence of unique identifiers for each firm, the merging of the two datasets is based on an
algorithm that matches firm names and contact information.'* Upward, et al. (2013) discuss issues
surrounding the reliability of these matches, although they note that this information is less likely to be

missing or to change over time. We note that the two datasets do not completely intersect as the

® Observations with negative values for intermediate inputs and total fixed assets variables are removed fromthe
sample.

19 During our period of analysis, two different editions of the four-digit Chinese Industrial Classification are
used: GB/T4754-1994 and GB/T4754-2002. Brandt et al. (2017) construct a concordance table, which we use to
provide a time-consistent measure of industry for each firm.

" See Upward, et al. (2013) for more details about the matching procedure.
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CASIF data includes large manufacturing firms only, whereas the custom data records all trade
transactions from both manufacturing and non-manufacturing sectors without any size threshold. We
are able to match about 50% of the firms reporting exports in the annual survey with the custom data.
The customs data allows us to identify firms that are directly involved in international trade, i.e. direct
importers and direct exporters. Firms with no direct import transactions are defined as 1+D firms.

A further advantage of the customs data is that it allows us to observe the customs regime under which
imports are made. This is important for our definition of direct importers. Transactions undertaken
under different customs regimes are subject to different tariff levels. The most frequent regimes are
ordinary trade and processing trade (associated with either assembly or imported materials). Together
these represent 84% of total imports in our sample period. Given our interest in the effects of trade
liberalization and the fact that transactions completed under processi. trade rules are duty free, we
focus our empirical analysis on firms that import all goods under ¢ -dina 'y trade rules. To be clear, we
remove from our definition of direct importing firms, any firn' usn g processing trade in any of their
import transactions. We retain these observations for use ~s a placebo test on the role of trade
intermediaries in mediating the effects of input tariff ch.nges (see regression 3 in Table 4). Finally,
we restrict the sample to a balanced panel of firms that do nut change their direct importer status or
their main sector activity during our sample p2id n order to remove any effect that trade
lieralization may have on direct-importer sta'us, the main sector of activity of a firm or the

probability of survival in an industry.

Estimating equation

Before detailing the construction 21 aur main variables of interest we briefly introduce the empirical

model to be estimated, which ta:-=s .~e following form:
TFPJt = ﬁOT]::t + ‘31 (' T D)kat + .BZWSk (I + D)kat + BgMkat + ﬂ4WSk waTkt
+ﬂ5C]'t + 91' + Qt + Ejt

where TFP, is the revenue productivity of firm j measured in time t. The variable M; is a dummy
variable that takes value one if firm j directly imports, and zero otherwise, whereas (I + D); is a

dummy variable that takes value one if firm j does not directly import (i.e. it is an indirect importer or
does not rely on foreign inputs).'> WS, is our measure of wholesaling of imported inputs used by

sector k, while 7, is the input tariff and r,ft is the output tariff for sector k in time t.

We note two main points about this regression model and the interpretation of the estimated
coefficients. Firstly, the interpretation of the estimated coefficient S, will depend upon the extent of

12 As explained above, by construction firms are uniquely defined as either direct importers, M firms, or non-
direct importers, 1+D firms, in the sample.
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wholesaling within the industry. To aid with its interpretation we centre the value of WS, on the mean
value of wholesaling. In this case, ; now captures the effect of input tariff changes on 1+D firms in an
industry with the average level of wholesalers, while 3, captures what happens to TFP as wholesaling
moves above or below this mean. As a related point, in the presence of spillovers or indirect linkages
leading to positive productivity effects associated with trade liberalization to non-direct importers, the
coefficient £, would increase in absolute magnitude. However, as long as the size of these spillovers
or linkages effects are uncorrelated with the importance of wholesalers within an industry, it would not
affect the coefficient 8. We anticipate that 8, < 0. A decrease in input tariffs would then imply an
increase in productivity for non-direct importers (1+D firms) in sectors with a high wholesaler

intensity WS, .

Second, the role of wholesalers is identified from variation acros® seotors and from variation across
firms (14D versus M). In contrast to the expected significance ur *he Interaction with wholesaling for
non-direct importers, we anticipate that for direct importets o, will not be statistically significant.
From the existing literature we would anticipate that 53 <~ 0. That is, we expect that for direct
importers, their productivity will increase as a consequer.ce ~f input tariff declines regardless of any
wholesaling of foreign inputs in their industry.

Finally, C;; represents a set of firm-level cont.u: vai 2bles, namely, a dummy variable taking value one

if the firm exports, a dummy variable assun..nq value one if firm is state-owned, and another one
equal to one if the firm is owned by fore.an investors, including those from Hong-Kong, Macao or

Taiwan. 6; and 6, denote firm fixed e’fe.«s and common time dummies respectively and ¢;; is a

classical error term, where the errc's have been corrected for clustering at the firm level. We include
firm fixed effects to control for a.V time-invariant firm-specific determinants of the productivity and
time dummies to control for «~v common shocks that occur during this time period. The firm fixed
effects along with the use of a balanced panel of firms that do not switch direct import or non-direct
import status explains the a.>sence of the variables M and I+D within the estimating regression (other

than their interaction with the input tariff and wholesaling variables).

TFP

We construct our measure of revenue TFP for each firm by first estimating the following log-
linearized Cobb-Douglas production function:

Yit=7Yot Vlkjt + Vkljt + Ynhje + uje#
where y;, v, and y, stand for the factor shares of production and yj, lj;, k;; and n;. denote

respectively the natural logs of output, labor, capital and intermediate inputs of a firm j at time t.

Output is measured by the nominal value of sales deflated by factory price index at 2-digit industry
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level, labor is proxied by the number of employees, capital is measured by total fixed assets, deflated
by a province-specific fixed asset investment price index, and intermediate inputs are measured by
total expenditures on intermediate goods deflated by the weighted-average price index for
intermediates at 2-digit industry level.”

Following Amiti & Konings (2007), the production function is estimated separately for each 2-digit
CIC sector using a modified version of Olley and Pakes (1996). Specifically, we correct the estimates
of TFP for simultaneity between productivity shock and firm’s decision to import and to export — by
considering that firms have to pay sunk fixed costs if they want to be involved in international trade —
in addition to the problem of simultaneity between input choices and productivity shocks,* and the
problem of sample selection.”® By assuming the error term u;j; is composed of two components, a
white noise component n;, and a time-varying productivity shock -,,. u;, = 7. + €j, Olley & Pakes
(1996) showed that the investment demand I;; depends on “~u Sate variables, capital k;; and
productivity wj;, ie. I =i(kjs,e;). They also demorstra:za, under certain conditions, this
investment function is monotonically increasing in prod ictnty, so that the latter variable can be
expressed as function of capital and investment, i.e. & = 1"}, Ij¢). Moreover, assuming that firm’s
decision to trade takes place as the same time a: s decision to invest, Amiti & Konings (2007)
included two additional state variables, im~>rt ~tatus Mj, and exports status Xj;, so that the
productivity can be written as the following “unction: €. = i(kj, Ije,Mj¢, X; ). By substituting the
latter equation into the production functio.: above — y;; = vo + vilje + ynnje + d(kje, i, M, Xje ) +
njc — consistent estimates of input cre1cients can be computed through using nonparametric
techniques. In the first step, consist'nt e timates of y; and y,, can be obtained. In the second step, the
probability of the firm exiting ic t.on estimated, and in the final step, coefficients for state variables
are estimated. Once input c.~fficients are estimated, we can define the natural log of measured
revenue TFP of firmjattinet.s

TFPj = yjs — Vikje + Viclie + Vnnye#

The Olley-Pakes coefficients of the production function are displayed in Table 1 together with OLS
coefficients for a comparison. Table 2 provides summary statistics on the sample used to estimate
productivity. In our sample of manufacturing firms for the year 2002, 13.7% of firms are directly
involved in importing. The TFP of these direct importers is higher on average than firms that do not
directly import. This holds irrespective of whether firm TFP is measured using Olley-Pakes or a

'3 De Loecker (2011) argues that using this information to proxy the output, the coefficients of production
function can still suffer problems of omitted price variable bias. Unfortunately, we do not have the data required
to cover this kind of problem (i.e. product-firm level data).

4 The correlation between productivity shocks and inputs choice makes OLS estimates of production function
inconsistent.

15 Firms can exit the market if productivity falls below a certain threshold, and consequently OLS estimates can
be inconsistent. Given that we allow for the productivity shocks arising from surviving firms only.

13



production function estimated using OLS. In 2006, share of direct importers increased to 15.0%, but

the productivity advantage of these firms relative to firms that do not directly import remained.

Share of Wholesalers in Imported Inputs (WS)

Our industry-level measure capturing the importance of wholesaling in importing intermediate inputs
is constructed using a combination of the Chinese customs data (CCTS) and Chinese input-output
tables. We begin by identifying wholesalers, retailers and other trade agents within the Chinese
Custom data following Upward et al. (2013) and Ahn, etal. (2011). To do so we search firm names for
a set of keywords specifically linked to intermediary activity. We u-.e this to measure the value of 8-
digit HS products that are imported by wholesalers and trade ~ter,~ediaries into China. As an
example, 7.3 percent of the 2002 Chinese ordinary imports for > rroduct HS-85016100 (Electric
Motors with an output not exceeding 75KV A) were realized b, firris, whose names implied that they
were involved in intermediary activities. In the same y~~r, 9.8 percent of the Chinese ordinary
imports of the product HS-85016200 (Electric Motors .‘itr, an output exceeding 75KVA but not
exceeding 375 KVA) would be classified as importe :rough wholesalers under our definition. The 8-
digit HS codes of the customs data are matcneu to the 4-digit CIC industry codes using the
concordance table provided by Upward et a’. (21 13), which in turn are matched to 3-digit 1O industry
codes of the input-output table using the concorc~nce table constructed by Brandt et al. (2017).

Retaining only ordinary trade transactic' s froi.1 the Custom data, we then calculate for the first year of

our sample (2002) the share of tote! "my-.ts within an industry through wholesalers at the 3-digit 10

y

industry level. We label this inius.-level variable WSy, the share of final goods imported by

wholesalers.

Our measure of the shar¢ of 1termediate inputs imported by wholesalers within a sector, WS, , is
constructed using these wi. lesale shares, WS,{ , and proportioning them to different sectors using as
weights the industry input shares from the 2002 Chinese Input-Output (10) table.

y imports through wholesalers ,
WSy, =2ak,k.WSk,=2ak,k. - #
— — total imports g,

where the terms a,,,, refer to input weights of industry &’ in the production of a good in industry k. In
this way we capture the indirect imports of inputs into an industry that come through wholesalers. It is
worth noting that we calculate the weights a,,, using the input cost of industry &’ used in the
production of a good in industry k divided by the total intermediate inputs consumed by the industry k.
A similar approach to the construction of import weights is taken by Amiti and Konings (2007). The
final wholesaling variable is available at the 3-digit 10 industry level. As noted above, in line with our

theoretical motivation above we fix the measure of import wholesaling over time. We have
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constructed a time-varying version of import wholesaling, although in general there is relatively little
cross-time variation. We report results using this time varying measure of wholesaling in Table 5

column 7.

Summary statistics on our measure of indirect importing at the 2-digit industry level are displayed in
Table 3. For reference we also report in the table the share of final goods that are imported through
wholesalers. The table shows quite clearly that wholesaling of final good imports display different
patterns to the wholesaling of imported intermediate inputs. For example, the share of wholesalers in

total imports for the food sector (WS,’C’) is 0.5, while the share of intermediate inputs that are imported

through wholesalers (WS, ) is 0.094. That is, 50.0% of all foreign food products consumed in China
have been imported by wholesalers, while 9.4% of foreign intermec’<te inputs used for Chinese food
production have been imported through wholesalers. There is also cu ioerable variation in the extent
of input wholesaling across sectors. For example, sectors such .. Pewoleum/coking (4.2%) and Food
(9.4%) rely more heavily on direct importing, whereas Cher.iica. f0re (32.1%) and Clothing (31.2%)
source a greater share of imported inputs from wholesalers.

Input and Output Tariffs

In the last decade, China’s international trade pd'icy “as been altered by its entry into the World Trade
Organization (WTO) in December 2001. Thru. ah the WTO accession protocol, China bound 100% of
its tariffs at ad valorem rates, and stanc™ to charge the MFN duty rate to all WTO members. In
addition, it made several commitments 0 (e .Jce all tariff and non-tariff trade barriers. Our measure of
trade liberalization are constructed usiny tariff data from the WITS database at the 8-digit HS level*®
which provides information abou. MFN current bound duty rates, MFN applied duty rates and
General duty rates. From th=se .ve construct both output and input tariff variables using the same
methodology found in Am ti ar.1 Konings (2007). Output tariffs r,ft are measured at the 4-digit CIC
level as the simple average of 8-digit HS level tariffs (using ad valorem MFN applied duties). Input
tariffs t,, are then measured at the 3-digit 10 industry level and calculated as a weighted average of

output tariffs, weighted by the importance of that input in production, where these weights are taken

m _ y
Tre = z Aprk Tiert

k

from the Chinese Input-Output table:

The tariff rates for intermediate inputs in 2002 and 2006 are provided in Table 3. A comparison of the
tables shows that average input tariff was 6.8% in 2002 and 5.3% in 2006.

16 1997 tariff data refer to HS-1996 classification, whereas tariff data over 2002-2006 period refer to HS-2002
classification. This problem is solved through a concordance table.
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4. Results

In Table 4 we report the effect of changes to input and output tariffs on revenue productivity. In
column 1, we replicate the baseline regressions found in Amiti and Konings (2007), albeit where we
use data on Chinese rather than their data on Indonesian firms. Consistent with that study we find
evidence that trade liberalization significantly affects revenue productivity, even when controlling for
firm fixed effects. Higher output tariffs and input tariffs have the expected negative effect on
productivity, where the latter are statistically significant for firms that either directly import their
inputs (M firms) as well as for those who do not (I+D firms). The effect of reductions in input tariffs
on productivity in column 1 are strongest for those firms that are direct importers. According to the
results, a one percentage point decline in input tariffs increases 1 revenue productivity of direct
importers by 3.65 per cent and for firms that do not directly impe: . v .93 per cent. These findings
are consistent with a number of interpretations that include tre-~ ..><ralization allowing importers to
access intermediate inputs produced abroad through whe'asclers or through indirect effects on
domestic input producers. These results also support thc revious literature on Chinese importers
found in Bas and Strauss-Kahn (2015). For intermediate n.~its Brandt, et al. (2017) and Hu and Liu
(2014) and Yu (2015) report similar sized coefficier.s or direct importers and for other firms to those

found here.’

Having demonstrated we can replicate resu..~ “rom the previous literature we next move to the main
empirical contribution of our paper and a..!»w the effects of input tariffs to differ according to the share
wholesaling of foreign intermediate infdte. Ttie results from this regression are reported in column 2.
As noted already, to ease the interure*auun of the interaction terms in this regression we centre the
wholesaling variable by subtract®.q its mean value. Using this approach, the estimated coefficient on
the input tariff variable in column ? provides the estimated productivity effect for firms in an industry
with the average level of v.nuirsaling. The interaction term then indicates how productivity is affected
as the wholesaling of iipus 11.uves away from this mean.

We begin by noting that the results for the wholesaling of intermediate inputs differs for firms not
directly importing (I1+D) firms compared to direct importers (M). We find evidence that wholesaling
of imported inputs matters for the productivity response to input tariff cuts only for firms that do not
directly import (14D firms)."® As expected, for firms that directly import there is no evidence that
wholesalers have a statically significant role in moderating the productivity gains that result from the

liberalization of input tariffs. According to the results in column 2, direct importers benefit from input

7 Input tariffs are always estimated to have strongly negative effects on productivity, with benchmark estimates
in Brandt et al (2017) implying that a 1% input tariff cut increases Chinese manufacturing firms productivity
between 1.79% and 1.62%. In their baseline results, Hu and Liu (2014) report an estimate of 1.56% while Yu
(2015) report an elasticity of 1.47%.

18 These results are robust to the inclusion of firms that import some, but not all, inputs using ordinary trade
rules.
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tariff liberalization, regardless of the presence of input wholesalers. Heterogeneity in the effects of
wholesalers across direct importers and firms not directly importing forms part of the identification

strategy that we use.

As discussed in section 2, the positive revenue productivity effects from input tariff reductions for
non-direct importers are increasing in the importance of wholesalers as a source of foreign inputs.
When the wholesaling share is relatively low, firms may suffer productivity losses if previously
domestically produced inputs are lost. Our results are consistent with an interpretation that not all
firms benefit from trade liberalization if wholesalers are not present. As implied by the interaction
terms, the productivity effects from reductions in input tariffs for those firms that are not direct
importers passes from negative to positive depending on the whol saling share. As the wholesaling
variable is centred on its mean value, the estimated coefficient o~ *he ‘nput-tariff variable provides
information as the effect of input tariffs for firm in industries witi, = crage levels of wholesaling (of
22.4%). Our results suggest that firms in this average induct * a'ong with others in industries with
below average levels of wholesaling, there are profu~tnty declines because of input tariff

liberalization.

The value of wholesaling for which the effect of ing it a@riffs cuts on productivity passes from negative
to positive is 0.26 (26%)."® According to Table 5, *here are fourteen out of twenty-six 2-digit sectors
where the value of wholesaling is below thi. ~r’.ical value, including food & beverages, metals & non-
metallic minerals, and raw chemicals & medicines. For the mean value of wholesaling and the mean
change in input tariffs (-1.5 percentag.. j 2ims), our results estimate imply a revenue TFP decline of
about 1%. For an industry where int~...meu.dries are of greater importance, such as Clothing, which has
an indirect importing of inputs sh.re ¥ 0.312, the productivity gains from trade liberalization are 1.42
%. We also note that the results - this column could imply that indirect importers would benefit more
from trade liberalization thz, dncct importers if WS was higher than 0.45 (45%). However, as the
highest value for WS s 0 3.2, such an industry does not exist in the data. At the maximum observed
value of wholesaling in th~ Jata, the productivity benefit implied by our results would be 1.167, which

is about three times lower than the effect found for direct importers.

To further strengthen the conclusion that wholesaling matters for the productivity effects of trade
liberalization, we consider further placebo tests. For the results generated in columns 1 and 2 we
include in the sample only those firms that used imported inputs that are subject to tariffs (they are
imported under ordinary trade rules). That is, we excluded firms which used any inputs imported
under processing trade rules, which would be tariff-free. As a placebo test in column 3 we add to the

regression firms that only import inputs under processing trade rules. Given the absence of tariffs on

19 Looking at column 2 in Table 5, we use the coefficients associated with input tariff and input tariff interacted
with WS, and notice that 0.661-18.28*WS=0 for WS=0.036. As the wholesaler variable is centred on its mean
value, which is 0.224, we obtain the value of WS for which the effect is zero as 0.224+0.036=0.26.

17



the imported inputs of processing firms, we would expect that trade liberalization and its interaction
with wholesaling should have no effect on their productivity over this time period. Significance of the
estimated coefficients for these processing firms would therefore serve to undermine our conclusions.
Fortunately, we find instead there are no statistically significant effects from input tariff cuts on the
productivity of processing firms, and in addition that wholesalers play no role as an indirect source of
inputs for these firms. In contrast, we continue to find that firms that do not directly import benefit
from the presence of wholesalers, while firms that directly import under ordinary trade rules enjoy
productivity gains from input trade liberalization, but there is no effect from wholesalers for such
firms.

In the remainder of Table 4 we undertake further tests of the robusiness for the main set of findings.
We begin by considering the possible sensitivity of our results to the ea_ure of revenue TFP. For this
task we use a measure based on a production function estima.~d by OLS as it imposes fewer
assumptions compared to the Olley-Pakes measure. The resu*s ~npr.ar very similar to the regression in
column 2. Thus far, we have included the export status =7 the firm as a control variable. It remains
possible that firms that both export and import may re.%nd differently to input tariff reductions
compared to firms that import only (directly or indircci'y) or do neither. In support of this view, Fieler,
et al. (2018) consider the productivity effects that arise «rom export expansion and returns to scale and
their interconnection with imports. Alternat’vely exporters might further benefit from wholesalers if
these provide intermediate services for such 1.ms (Arnold et al., 2011; Arnold et al., 2016).?° By
excluding exporters from our sample in ~2lu.>n 5, we are able to identify the effect of inputs tariff cuts
on direct importers and those not directlv involved in import activities, while abstracting from the
scale effects generated by trade li.alization or those through the use of services as an intermediate

input. Again, we find that the moin ~sults are robust to the exclusion of these firms.

As further means of estab’. "™y the credibility for our interpretation of the results, in column 6 we
explore alternative fo.n.> o. cross-firm heterogeneity in the effects of wholesalers for non-direct
importers. In this regress* we allow the effects of input tariffs to differ according to whether non-
direct importers are privately owned, state owned or foreign owned. Here we anticipate that the
beneficial effects of trade liberalization of input tariffs are likely to be strongest for those firms that
were previously most constrained in their access to foreign produced inputs. In the context of China,
these constrained firms are most likely to be privately owned Chinese firms and state owned
enterprises. The plants owned by foreign firms are likely to have access to foreign produced inputs

through other preferential channels.

We find strong evidence of different productivity responses to input tariff cuts across these different
types of firms. Amongst firms that did not directly import, we find that the interaction between

20 We return to this point below.
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changes to input tariffs and the extent of wholesaling is statistically significant for private and state-
owned. There is no significant effect found for foreign-owned firms. For privately owned firms, the
effect of input tariffs changes on productivity becomes positive once wholesaling reaches 27.2%. This
is slightly higher than in the baseline model in column 2 (26%). For state owned firms the threshold is
at a level of wholesaling equal to 24.0%. The effects of wholesaling are therefore strongest for those
firms that are most likely to benefit from their presence during periods of trade liberalization. Again,
while this finding that wholesaling matters more for those firms most constrained in their access to
higher quality inputs does not completely rule out the possibility that there may be alternative
explanations for our results, it makes it less likely.

Directly Controlling for Alternative Mechanisms

In Table 5, we consider a more direct approach to the questi~n .7 ulternative explanations for our
findings by adding additional controls for industry characterictiv~ " he construction of these industry
control variables 1C, , have a similar structure to that u.eu to generate the wholesaling of imported
inputs variable and takes the common general form:

Ic, = N N (ord

In this equation IC is the weighted average . the output-specific industry characteristic I C,f, in the

upstream sector, where weights a,,, are frcm the Chinese 10 table and variables are measured at the

3-digit 10 industry level.

We begin by exploring the robustiess of our main findings to whether the estimated coefficient on the
wholesaling interaction variable »> fact captures some aspect of import competition between firms in
the input sector, or alternat’v "/ uus import variable is correlated with spillovers in Fieler et al. (2017).
The hypothesis here aJculu Le that domestic firms operating in industries in which the share of
importing, including indire~* imports through wholesalers, is high, are subject to stronger forces of
competition. This greater competition may encourage firms to strive to become more efficient, the
effects of which are then passed along the supply chain to downstream firms. In support of the idea
that competition has an important effect on productivity during periods of trade liberalization, Pavcnik
(2002) finds results consistent with such an interpretation using a measure of output-tariffs. An
alternative explanation found in Fieler et al. (2017) would be that import competition is correlated
with the increased incentive to invest in input quality generating spillovers to firms not directly

importing.

To construct this variable, we begin by measuring import competition at the sectoral level as a ratio of

the weighted average of imports over sales minus exports in upstream sectors, i.e. by setting IC,{ =
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__IMPOSk__ \ng then calculate this for the input sector using the equation set out above. As
(sales—exports)g

highlighted by Amiti and Konings (2007) this variable may also capture the indirect effect of imported
inputs embodied in domestically produced inputs. The results in column 1 of Table 5 suggest that
changes in import competition in the input sector have no statistically significant effect on the
productivity of those firms that they supply. There is also no difference in the effect of import
competition in the upstream sector according to whether the firm directly imports or not. The effects
of trade liberalization through wholesalers are, in contrast, significant despite the addition of these new

controls.

In column 2, we address a concern that the use of wholesalers for the purchase of intermediate inputs
within an industry may be positively correlated with how close the fr.n is to the end of the production
process. Here we might anticipate that industries closer to tie vonsumer are offered greater
opportunities for spillovers or input upgrading (Tintelnot et a', ~J18) through the supply chain and
therefore should benefit more from trade liberalization. ! abened upstreamness, to construct this
measure we first compute an output-specific industry ups. camness measure (ICky in the above
equation) following the methodology outlined in Antras, et a. (2012). We then convert this to the

input level using weights from the input-output table

It would appear that this issue of how clos~ the finn is to the end of the production process has no
bearing on the benefits from trade liberalizatior.. Moreover, how close the firm is to the final consumer
does not modify the productivity effects o. input tariff reductions previously found for either direct
importers or those that do not direcuy irport. The wholesaling of intermediate inputs remains a
significant determinant of revenue ;roductivity during periods of trade liberalization only for firms not

directly importing.

Next, in column 3 we expler2 a .vore direct measure of the quality of inputs that are produced abroad.
This effect of trade I'.cvan=2ton is outlined in Fieler, et al. (2018). We follow Khandelwal, Schott
and Wei (2013) and meas.re product quality using quantity and average unit values at the 6-digit
product-origin pair, together with the elasticity of substitution between products computed by Broda,
et al. (2006) for China. We then construct the IC,f, measure as the average quality of 6-digit

product/origin pairs within the industry %, before converting it into an input measure for each sector.

The results presented in column 3 indicate that this works to lower the productivity of firms that do not
directly import. Industries in which product quality is higher are associated with a decline in
productivity when input tariffs are reduced. The size of the estimated coefficient is similar for direct
importers, but it is poorly identified and therefore statistically insignificant. Again, the results for the
wholesaling interaction term are left unaltered by the inclusion of this additional interaction term.
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The construction of the measure of import wholesaling used within the paper relies only on import
transactions conducted using ordinary trade rules. This raises a possibility that sectors with more
wholesaling of imports have by construction less international trade conducted under processing trade
rules. To explore whether the omission of these processing trade imports can explain our main
findings, in column 4 we add a control for the share of processing import within total intermediate
inputs. Using the share of processing imports at the industry level, we convert it at the input level
using input-output weights as for the other additional industry variable. The main results for
wholesaling in column 4 are unchanged compared to those in the baseline regressions despite the
addition of these new interaction terms, although we note that the effect of wholesaling for non-direct
importers increases in magnitude in this regression. For the processing trade variable, the results
indicate that the productivity of non-direct importers (I+D firms) is ~igher when there is a higher
concentration of processing imported inputs. There are no such eff cts *or direct importers (M firms).

As already discussed above, Arnold et al. (2011) and Arnold 2t ~l. 12016) document that the increased
globalization of the service sector can improve performancZ ‘v in downstream manufacturing sectors
using those services as inputs. In the next two columns o: 7able 5 we explore whether wholesalers
affect firm productivity through channels other the.i he supply of inputs. In column 5 we explore
whether the effects of output tariffs also depend «n u.. presence of wholesalers, and in column 6 we
explore intermediaries also matter for expor’s. Ir column 5 we introduce an interaction term between
output tariffs and a mean centred measure o1 “nport wholesaling constructed for the output sector
WS,JC’ (defined in the data section ab~). In column 6 we control for the presence of export
wholesalers within the industry usi~a ‘o same methodology applied in the construction of the
equivalent import version. These exjart transactions must also be completed under ordinary trade

rules in the Chinese Customs da.>

The results are suggestive o1 >n effect from wholesalers for both output goods and exports, although
with opposite signs. «n ~ownn 5 there is evidence that the positive productivity effects from
reductions to output tariffc are lower when the presence of intermediaries in the output sector of the
firm is greater. This suggests that wholesalers contribute to a loss of market share for firms in the
domestic market, which moves them up their average cost curve, lowering their revenue productivity.
In column 6, we also find some evidence that the productivity benefits for non-direct importers from
reductions to input tariffs are smaller when the wholesaling share of exporting is higher. That is,
exporters also appear to benefit from the presence of wholesalers. Throughout this, we note that the
role import wholesalers play in determining the productivity effects from input tariff reductions retains
the same sign and statistical significance.

Thus far, we have assumed that the variable WS, the share of import through wholesaling within an

industry, is fixed at its pre-liberalization value. In column 7 we relax this assumption by using measure
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for WS that we calculate for each year.* The effect of using the time varying measure of input
wholesaling in column 7 has little effect on the pattern of results found previously. The results from
this regression indicate that the intermediation of imported inputs through wholesalers matters for
whether firms not directly importing gain or lose following input tariff reductions. When wholesalers
provide firms in the domestic market with access to foreign produced inputs the productivity effects of
tariff cuts are positive. In contrast they are negative when wholesalers are not present. For direct
importers we note their productivity is unaffected by the presence of wholesalers but also the
insignificance of the effect of input tariff cuts for direct importing firms, where this had previously
been significant. This would appear to be due to a large increase in the standard error in this regression
and not to a change in the size of the estimated coefficient. This indicates an increase in noise when
using the time-varying measure of wholesaling such that the efre>t has become less precisely
estimated.

Endogeneity

In this final section, we consider the possibility the: (-ade policy is endogenous. In our context this
endogeneity bias is likely to occur because firrs v.:iin high productivity sectors lobby for lower
input tariffs, generating a problem of reverse cau sality. We instrument for changes in output tariffs and
changes in input tariffs (and their interactions) ~ing 1997 levels of output tariffs, 1997 levels of input
tariffs (and their interactions) as well as the ~roportion of workers involved in labor unions (measured
at the industry level). Instruments base 1 on initial tariffs have been used previously by Amiti and
Konings (2007) and Goldberg and avnick (2005), while Trefler (1993) argues that labor unions can
lobby for trade protection. The “'se ~f tariff levels prior to the start of our sample period (i.e. the period
of WTO liberalization) follow. CGoldberg and Pavnick (2005), who show for Colombia that those
sectors with the largect c¢hanca in tariffs over the WTO liberalization period corresponded to the
sectors with highest pre-WTO entry tariff levels since WTO negotiations were aimed to reach a

uniform tariff rate across sectors.

Following the argument in Amiti & Konings (2007) that it is easier to find instruments for changes in
tariffs rather than for levels, we estimate a time differenced model that corresponds to the baseline
specification in column 2 of Table 4. This allows for the possibility that tariff changes have different
short- versus longer-run outcomes. We difference the model across one, two, three and four year-
periods accordingly. The related first-stage regressions are displayed in the Appendix 2. The

2L As the wholesaling now varies across time in this regression it is no longer collinear with the firm fixed
effects. The coefficient on this variable interacted with the not direct importer (1+D) dummy is positive and
statistically significant with a coefficient (standard error) of 1.261 (0.176). The same variable interacted with the
direct import dummy has a coefficient (standard error) of -0.214 (0.721) and is therefore insignificantly different
from zero at conventional levels.
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instruments pass the standard test of weak identification in all specifications.” Moreover, the

endogeneity test always rejects the null hypothesis that our instrumented variables are exogenous.?

Qualitatively the results in Table 6 behave similarly to those in previous tables and change little as we
alter the number of years over which the data are time-differenced. While direct importers’
productivity improves as a results of input tariff reductions, these same firms appear unaffected by the
extent of wholesaling of inputs within the sector. This contrasts with those firms that do not directly
import. For such firms we continue to find evidence of productivity increases from declines in input
tariffs, where those gains are largest in sectors where the wholesaling of imports was of greatest
importance.

There are differences compared to the baseline model in Table 4« "owever. Firstly, in Table 6 we
consistently find that the effect of input tariff liberalization on tFe p.aductivity of firms not directly
importing is positive in an industry with average levels of wheiesoling. In Table 4 the effect of input
tariff reductions at the average level of wholesaling was nenative. he value of wholesaling at which
the input tariff effect turns from negative to positive is cciresondingly lower than before, at between
16-18% depending on the regression. A second differece ~ompared to the baseline model comes
from the size of the productivity gains, which are la o~.r *han those suggested by the baseline model in
Table 4. For the average reduction in input tariff re.=s (1.6 percentage points) and at the mean value of
import wholesaling (0.151), we now estin.~te that firm productivity increased by between 2.3%
(columns 1 and 4 in Table 6) and 2.4% (.~lumns 2 and 3 in Table 6).

5. Conclusion

Using Chinese data, this paper picices the first evidence of the role played by wholesaling services in
determining firm productivity Yurng periods of input trade liberalization in the manufacturing sector.
Consistent with other stuies .1 the literature, we find that the productivity of both direct importers as
well as the other firms thz* do not directly import increases following a decrease in input tariffs, where
this effect is larger for firms directly involved in importing. While the revenue productivity gains for
direct importers can be easily connected to their access to more and/or better foreign intermediate
inputs, as several trade theories predict, understanding the nature of the productivity gains for non-
direct importing firms has been underexplored. In this paper, we highlight an alternative mechanism:
the productivity gains of firms not directly engaged in import activities occur because of their indirect
access to foreign inputs through wholesalers. We document that firms not directly involved in
importing enjoy productivity gains from input tariff reduction only if intermediation of foreign inputs
within their sector is high. When wholesalers are not a strong feature of input supply within the

22 Kleibergen-Paap rk Wald F statistic is above the critical values listed in the Table 1 of Stock and Yogo (2005)
in all specifications (it ranges from 189.2 and 237.7).
23 The p-value of Endogeneity statistic is 0.000 across all specifications.
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industry there are productivity losses from input trade liberalization. This is a potentially important
effect from trade liberalization and suggests policy makers should pay more attention to the role

played by trade intermediation services.
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Table 1: Coefficients of the production function

2-digit sector Labor Capital Materials

OLS O&P OLS O&P OLS O&P

13-14 Processing of foods 0.045 0.042 0.013  0.040 0916  0.923
15 Beverages 0.055  0.043 0.018  0.046 0927 0941
17 Textiles 0.055  0.052 0.016  0.029 0.895  0.899
18 Clothing 0.097  0.096 0.027  0.048 0.843  0.843
19 Leather/fur/feather 0.064  0.062 0.019 0.032 0.900  0.900
20 Timber/wood 0.060 0.054 0.011  0.037 0.907  0.927
21 Furniture 0.064  0.055 0.016  0.030 0.904 0.921
22 Paper products 0.039  0.036 0.019 0.038 0914  0.928
23 Printing 0.051  0.047 0.038 0.739 0.908 00911
24 Office equipment 0.077  0.084 0.027  u.23Y 0.868  0.852
25 Petroleum/coking 0.070  0.065 0025 0434 0.888  0.890
26 Raw chemical materials 0.045 0.035 0.0°8  0.048 0.888  0.899
27 Medicines 0.060  0.054 0.)4,  0.059 0.880 0.879
28 Chemical fiber 0.040  0.039 noR o 0.029 0.930  0.929
29 Rubber 0.075  0.075 0.036  0.023 0.850  0.845
30 Plastics 0.072  0.066 L'30  0.051 0.871  0.875
31 Non-metallic minerals 0.083  0.068 0.017  0.005 0.881  0.895
32 Ferrous metals 0.043 0.03: 0.020  0.037 0921  0.933
33 Non-ferrous metals 0.057 0.2 0.016  0.030 0.905 0.913
34 Metal products 0.070  0.)68 0.035  0.067 0.856  0.844
35 General machinery 0.014 ".021 0.025  0.056 0909 0.912
36 Special machinery 0.9  0.v13 0.018 0.078 0915 0.922
37 Transport equipment 0.0,2  0.051 0.016  0.045 0.902 0.899
39 Electrical equipment 00sr  0.041 0.025 0.049 0.890  0.906
40 Electronic equipment 202 0.075 0.036  0.073 0.858  0.861
41 Measuring instruments 0.0o0 0.041 0.030  0.062 0.862 0.878

All manufacturing sectors ~ 0.055 0.050 0.023 0.043 0.892 0.898

Notes: The table refers to estn.ted elasticities on labor, capital and materials from a Cobb -Douglas
production function using ew>ar ‘OLS or Olley & Pakes (1996) methodology as outlined in Section 3.
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Table 2: Sample of Chinese manufacturing firms

Year Firm status Percentage TFP TFP
of firms (O&P) (OLS)

2002 Not Direct importers (1+D) 86.3 0.623 0.829
Direct Importers (M) 13.7 0.701 0.910

All firms 100.0 0.634 0.840

2006 Not Direct importers (I+D) 85.0 0.802 1.010
Direct Importers (M) 15.0 0.874 1.083

All firms 100.0 (.813 1.021
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Table 3: Indirect imports of final output, indirect imports of intermediate inputs, and inputs
tariffs by industry

Indirect Indirect
imports of final imports of

2-digit sector output goods intei;rgjtosliate Input tariffs

ws;) ws,) Fit

2002 2002 2002 2006
13-14 Processing of foods 0.500 0.094 0.047 0.036
15 Beverages 0.370 0.210 0.114 0.090
17 Textiles 0.394 0.266 0.098 0.057
18 Clothing 0.588 0.312 0.126 0.076
19 Leather/fur/feather 0.459 0.303 0.115 0.096
20 Timber/wood 0.440 0.273 0.054 0.039
21 Furniture 0.393 0.26. 0.071 0.053
22 Paper products 0.383 .22, 0.069 0.044
23 Printing 0.435 0.233 0.087 0.055
24 Office equipment 0.489 C 297 0.089 0.066
25 Petroleum/coking 0.149 0.042 0.013 0.011
26 Raw chemical materials 0.361 0.213 0.060 0.051
27 Medicines 0.349 0.209 0.055 0.045
28 Chemical fiber 0.609 0.321 0.068 0.048
29 Rubber 0.2R9 0.185 0.055 0.046
30 Plastics r.31: 0.293 0.089 0.070
31 Non-metallic minerals 0.273 0.157 0.050 0.042
32 Ferrous metals 0.321 0.138 0.028 0.026
33 Non-ferrous metals ¢ 321 0.198 0.027 0.025
34 Metal products 2.396 0.243 0.057 0.052
35 General machinery | 0.393 0.266 0.068 0.059
36 Special machinery 0.434 0.278 0.072 0.061
37 Transport equipment | 0.429 0.275 0.098 0.074
39 Electrical equipment 0.385 0.261 0.076 0.065
40 Electronic equipment 0.342 0.223 0.060 0.046
41 Measuring instrumen’s 0.439 0.242 0.070 0.060
All manufacturing seotois 0.384 0.214 0.068 0.053

Notes: The variables WSY re ers to the share of total imports in each sector that occur through wholesalers.
WS is a measure of the share of intermediate inputs in each sector that are imported by wholesalers. Further
details on the construction of these variables can be found in Section 3.
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Table 4: Trade liberalization and Firm productivity

Regression No. () 2 (3) 4 (5) (6)
Including
Amltl_ and Baseline Processing OLS TFP Excluding Ownership
Konings model trade exporters
importers
Dependent variable TFPjt TFPj TFPj TFPj TFPjt TFPjt
Output Tariffy, -0.367*** -0.488*** -0.476%** -0.490%** -0.534*** -0.518***
(0.0711) (0.0714) (0.0712) (0.0714) (0.0745) (0.0715)
Not Direct Importers (1+D); Private Osvf/?]t:d Foreign
x Input Tariffy; -0.928*** 0.661* 0.617 0.779** L 566 0.937** 0.429 -0.241
(0.307) (0.382) (0.380) (0.382) [0.407) (0.384) (0.569) (0.619)
x Input Tariffi, x WSy -18.28*** -18.09*** S10.90% < -19.15%** -19.39*** -26.87%** -4.805
(3.390) (3.388) .389) (3.674) (3.392) (5.858) (5.327)
Direct Importers (M)
x Input Tariffy, -3.650** -3.035* -3.01.* -3.099* -3.085* -2.879*
(1.435) (1.712) (1.705) (1.704) (1.613) (1.682)
x Input Tariffi; x WSy 5.048 < 203 6.951 -5.567 3.044
(25.25, \25.76) (25.42) (32.27) (25.85)
Import Processing Firms
x Input Tariffy; 5.877
(6.790)
x Input Tariffy; x WSy -57.39
(71.57)
BExport Status J N N N
Ownership v \ \ \ v \
Firm Fixed Effects \/ \/ \/ \ \ \/
Time Dummies \ \ \ \ \ \
Observations 40,443 40,443 40,748 40,443 36,673 40,443
R-squared 0.040 0.041 0.040 0.044 0.038 0.041
Number of firms 8,247 8,247 8,308 8,247 7479 8,247

Notes: Robust standard-errors clustered at the firm-level reported in parentheses. ***, ** * indicate significance at the 1%, 5%, and 10% level. j
denotes firms, k industries and t time. Ownership are State Owned, Foreign Owned or Private Domestically Owned firms. WS refers to the
wholesaling of imported inputs for the year 2002. The estimation sample is balanced panel of firms don't switch sectors and importer status.
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Table 5: Trade liberalization and Firm productivity: Alternative Channels

Regression No. Q) 2 3) 4 (5) (6) 7
Additional Control Variable Input import Upstreamness Input Processing Wk}oleiall?g Export Time varying
competition quality imports Ogglédpsu Wholesaling wholesaling
Dependent variable TFPj; TFPj; TFPj TFP;; TFP;; TFPj; TFPj;
Output Tariffi -0.490*** -0.477*** -0.493*** -0.512*** -0.493*** -0.384*** -0.445***
(0.0714) (0.0712) (0.0716) (0.0720) (0.0717) (0.0720) (0.0723)
Output Tariffi, x WS 0.931*
(0.545)
Not Direct Importers (I+D);
x Input Tariffy, 0.441 0.660* 0.543 25 0.662* 0.512 4.794%**
(0.447) (0.382) (0.398) 0..80) (0.381) (0.378) (0.632)
x Input Tariffi, x WSy -17.53*** -21.18*** -18.22%** -70.67%** -19.56*** -8.116** -31.92%**
(3.474) (4.470) (3.3909 (6.085) (3.453) (3.670) (3.058)
Direct Importers (M)
x Input Tariffy; -3.404* -3.046* 3.25* -3.585** -3.319* -3.030* -3.173
(1.837) (1.733) (1.873) (1.684) (1.757) (1.800) (3.168)
x Input Tariffy x WSy 6.720 5.444 5.147 28.93 7.771 6.460 -1.713
(25.46) (30.76) (26.11) (55.33) (26.02) (24.17) (16.98)
Additional Controls
(I+D)jx Input Tariff,; x Additional Control -2.970 0.4.3 0.948* 17.28*** -10.37*%**
(3.243) (v.394) (5.154) (1.635) (1.697)
(M); x Input Tariffi; x Additional Control -14.0¢ -0.0562 9.205 -6.963 -2.974
24.30) (2.804) (33.68) (17.72) (9.961)
Export Status N N N N X \ \
Ownership { \ \ \ \ \ \
Firm Fixed Effects v v v v N N Y
Time Dummies v N v v N Y v
Observations 40,443 40,443 40,443 40,443 40,443 40,443 40,443
R-squared 0.041 0.041 0.041 0.046 0.041 0.042 0.045
Number of firms 8,247 8,247 8,247 8,247 8,247 8,247 8,247

Notes: Robust standard-errors clustered at the firm-level reported in parentheses. ***, ** * ‘indicate significance at the 1%, 5%, and 10% level. j denotes firms, k industries and
t time. Ownership are State Owned, Foreign Owned or Private Domestically Owned firms. WS refers to the wholesaling of imported inputs for the year 2002. The estimation
sample is balanced panel of firms don't switch sectors and importer status. The additional control variable is listed in the column heading. The construction of these can be

found in Section 5.
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Table 6: Trade liberalization and firm productivity: 1V regressions

Regression No. (@) 2 (3) 4
One-year Two-year Three-year Fourth-year
change change change change
Dependent variable ATFPj ATFPj ATFP; ATFP;
AQOutput Tariff -0.270 -0.376** -0.372** -0.271
(0.200) (0.190) (0.188) (0.194)
Not Direct Importers (I+D);
x Alnput Tariffy, -1.494* -1.426* -1.458* -1.497**
(0.764) (0.791) (0.786) (0.752)
x Alnput Tariff, x WSy -24.58*** -33.27%** -32.98*** -24.81***
(5.159) (5.350) (5.312) (5.105)
Direct Importers (M)
x Alnput Tariffy, -6.742** -6.179** -6.426%* -7.095%*
(2.932) (2.792) (2.799) (2.985)
x Alnput Tariff,; x WSy 11.92 4.928 5.843 10.49
(37.35) (41 64) (41.74) (39.02)
Export Status N | N N
Ownership \ N N N
Firm Fixed Effects v v V v
Time Dummies \ \ \ \
Observations 32,013 23,999 15,924 7,951
F-statistic for weak identification 216.6 189.2 191.4 231.7
Endogeneity statistic 50 uud 223.441 375.488 490.072
p-value <0or 0.000 0.000 0.000

Notes: Robust standard-errors clustered at the firm-i..*/el reported in parentheses. ***, ** * indicate significance at
the 1%, 5%, and 10% level. j denotes firms, k *ndustries and t time. Ownership are State Owned, Foreign Owned or
Private Domestically Owned firms. WS re7>rs > the wholesaling of imported inputs for the year 2002. The
estimation sample is balanced panel of firm.; 401« switch sectors and importer status. The instruments used in these
regressions include the output tariff ir 299, input tariffs in 1997 interacted with not direct and direct importer
status; input tariffs in 1997 interacte. with the 2002 share of wholesaled inputs (WS) and not direct and direct
importer status; and the labor union . hare.
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Appendix 1: A model of input trade liberalization, wholesaling and TFP.

This section offers a simple theoretical background to support our empirical analysis, and notably, details
how trade liberalization in intermediate inputs affects the revenue productivity of firms who import
directly, versus those firms who do not.

We consider a model with two identical countries. Within each country, final good producers j produce
using intermediate inputs i provided either by domestic or by foreign input suppliers. Input suppliers are
heterogeneous in their productivity and endogenously decide to export or to only sell their output
domestically. Final good producers, who are also heterogeneous in their productivity, endogenously
decide their import-mode, that is to import directly from foreign input suppliers (M), to import indirectly
through wholesalers (1) or to not import at all (D).

The equations (1), (2) and (3) are identical to the one presented in section 2. We report them below for
completeness. The two identical countries and populated by L ccasumers. Consumers have constant
elasticity of substitution (CES) preferences across differentiated 12l goods. As a result, final good
producers face the same iso-elastic demand function:

y =Clp; )", #(D

where o > 1 is the constant elasticity of substitution beteern any two varieties j and ¢ = E(IP)?~1, with
[P the final good price index and E denotes total revenuc The wage rate wis our numeraire and is
normalized to one. As a result, total revenue E = L ir the differentiated good sector is also constant.

Final good producers have an exogenous Hicks-i. utral productivity level ©; and integrate together a set
of intermediate inputs x; into final goods as ’.1 Et iier (1982), that in turn are sold to consumers.

O'

y'=0;X™ with T = ( f (xH) 7 di+6 f (xF—m) g dl) #(2)

where o > 1 is also the elasticity 0. substitution between intermediate input varieties i. The subscript H
indicates inputs produced at Honw. while F indicates inputs produced in the foreign country. & is a firm
specific dummy variable which ta.=s the value 1 if the final good producer is either a direct or an indirect
importer (m=M, I) and the v~lue ° (f the final good producer is not importing any inputs (m=D).

Given the iso-elastic demea runction faced by final producers j, these firms will set a price as a constant
mark-up over their margina' cost, which depends on both their Hicks-neutral productivity &; and the price
index of their intermediate inputs P™, which will take the following form:

1

m_ o Pm _ _J- H f F.m 1"
p] _0—19j with pm (pl) “di+6 (pi ) #(3)

Final good producers that are direct- or indirect-importers (M and | firms) will be able to consume both
domestic and foreign varieties, while non-importers (D firms) will only be able to use domestic inputs.

Demand function for intermediate inputs.

Final good producers minimize total cost of intermediate inputs, subject to the production technology in

2
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g

: g=IN-_1
min,, [ p;x; Subject to: 2 > (fxiT)” !
)
As a result, the firm-level demand function for intermediate inputs takes the following form:

X" = (%)_G%#(A 1

Replacing y; using (1) and then adding (3), we obtain a unique demand function for each input variety for
all type of final good producers (direct-importers, indirect-importers and non-importers):

_ B ] E o \©°
xiz@ja 1B(pi) a with B=W(m) #(AZ)

Summing the demand across all final good producers that are nor ‘mpcorters (D), indirect-importers (1)
and direct importers (M) in each country and multiplying by the rice we then obtain the total revenue
generated by a given input i in the domestic market:

1- _ l - -
r# =BAH(p, ) with AH:fD 0;° 1di+}r 0;° 1dj+fM 0,7 ' dj#(A3)

. . . i | 1- _ .
The foreign revenue arising from all direct import re i given by r*-* = B(pF) ° [, 6;°~"dj, while
the foreign revenue of input variety ccming from all indirect importers is given by

= B(pf —’)1_0 J; ©;°7'dj. Summing bth 1.1e foreign demand by direct and indirect importers, we

obtain the total foreign revenue:
= BAT(pf) Cwith o7 = ()1 f 6,7 dj + f 0,7 dj#(A4)
1 M

Where y = p/~' /pF reflects the 1 lative price difference of exporting goods via wholesalers at price p;,

compared to exporting good cirec.’’ at price p/”. In the model we assume the extra cost y associated with
imports via wholsalers will t~e -2 form of an extra iceberg cost.

Production and profit function for intermediate inputs.

The intermediate input sector is characterized by a continuum of heterogeneous monopolistically
competitive suppliers. Intermediate input suppliers produce using the following technology:

q; = @il (1+p(r)#(AS5)

where ¢; is the input supplier i's idiosyncratic productivity and [ is the amount of labor hired. Suppliers
can sell output to final goods producers located in both countries. Suppliers face an iceberg transport cost
T when selling abroad. When selling to indirect-importers, an extra iceberg cost y will also be included,
which already have been integrated when defining the total foreign revenue ©F. Finally, we consider the
possibility for spillover effects related to trade liberalization, 1 + p(z), increasing homogeneously the
productivity level of all suppliers in the intermediate sector when t decreases. Given the iso-elastic
aggregate demand functions, input suppliers set their prices as a constant mark-up over marginal costs:
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and pf =p!!,#(46)

Domestic and foreign operating profits (before incurring any fixed cost) will be a constant ratio of their
revenue, so that profits can be written as follows:

!
. 1 -
m) = % —hi= EBAI(Pil)l "—fi,  with = (H F)#47)

Placing prices into the profit functions and considering both domestic and export zero profit conditions,
we obtain the following domestic and export productivity cut-offs:

1

1
. c 1 ofy\o-1 B AF f\1-0
o T I+ @] (BAH) and  ¢p = ""T(AHfF>  #(48)

Assuming fr = () 179(AF /AH) fy the selection into exporting wa.! bz similar to Melitz (2003), where
only the most productive input suppliers will be able to export, whi. the least productive may decide not
to produce.

Intermediate input price indexes:

We assume that productivity is drawn from @ . 9w.” Pareto cumulative distribution function G(¢) = 1 —

@, and probability distribution function g\ ) =k @~17% with k > o — 1. Using domestic and foreign
prices p{ and p{ and recalling that piF 4 = yp; , using the PDF of the Pareto distribution, solving for the

integrals and then replacing the entry and exrt cut-off in the equations (¢ ,@f ), we obtain:

1

o ([ nnie 9@de 70
"= <f<ﬂypl © 1_6((/’19 3)

1

A <n \g - 1))1_0(: 1 NHli_"[q’H[l + u@]] " #(49)

1

® s 9(@de ® e g(@)de o
PM=< H(i)1 Ug—_|_ FM(j)1-o >
Lﬂp Y1 6len) Lo 1= 6(en)

1
o—K—111-0

AFfH) 1-0

D
77 PP #(410)

=11 +(‘r)‘k<

1
oo
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L,,” 1= 6(en) o, 1=6(en)
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Free entry condition and Number of input varieties.

Solving the inputs’ price index of non-importers PP requires both the entry cut-off ¢, and the number of
active firms Ny. As in Melitz (2003), suppliers have to pay a sunk cost of entry f, in order to discover
their idiosyncratic productivity level ¢. Suppliers then decide whether to exit the market, or stay and
produce only for the domestic market or for both the domestic and export markets.

1
yields

_ __ i
= [ rorasto) = ey " S 0 =

1.
£ A

We obtain the average revenue 7 of active suppliers by using .he «..pression for 7 and i and the PDF of
the Pareto distribution, solving for the integrals and ther vep.>cing the entry and export cut-off in the

equations (¢, ,@ ), we obtain the following expression:

L (7 9(p)de gle)de
r—j T —)+LF1’

? 1-G(oy " 1-Glpy)
oK ( AP (AR fy e
=mf1.1 1+ (1) AH<AHf> #(A13)

All active suppliers pay the fixer co.t of producing fy while only a fraction [1 —G (¢, )]/[1 -
G(py) = (@p /oy )" are exp rting and pay an additional fixed cost fz, such that the average fixed-
cost f of active suppliers is given v:

O'Kl

F F
f=full+@- "jH (ﬁj}") #(A14)

The mass of suppliers producing for the domestic market Ny id obtained by dividing the aggregate
revenue in the intermediate input sector R by the average revenue 7 of active suppliers: Ny = R/ 7.

R

Ny = #(A15)

o—Kk—1 1
—K—(O' 1)fH 1+ ()~ kAH(le]}I> )

By replacing # and £, taken from equations (A13) and (A14) respectively, into equation (A12), we obtain
the entry cut-off ¢y.

1
o‘Kl k

#(A16)

1
(1% olc—1) AF fy
o=l o (5
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Replacing the entry cut-off ¢y and the number of active firms Ny in (A9), we obtain the following
expression for PP:

k—(o—-1)

AF AFf O-IK_l klo-1)

-0
PP o | 1+ ()| —2
tar @ <AHfF>

[[1+p@]] " #@A17)

Endogenous import decision of final-good producers

The operating profit (before incurring any fixed cost) will be a constant ratio of their revenue, so that the
domestic profit can be written as follows:

it = : (P}")l_alE(lP’)”_l — fm#(:.78)

o

Assume fy > f; > fp. Zero-profit condition of non-importers is q. =r by n})(@D ) = 0. Indirect-import
cutoff is given by m}(0' ) — mP(6") = 0, while direct-impor. cutc ff is m}*(6™) — n/(6™) = 0.

o 1 _\1 -Pt
eP = (—IE) —#(A19
oc—1\dgfp I (419)

o (1 ]E)li_al [(Pl)l—a _ (PD)l—G-Iﬁ
P fi— 1o |

1
0—K—171—-0

AFfH) 1-o
At fp

fo
fI _11

= @b ‘(V)"G(T)_k< #(420)

o= 7 (Lg)L @:—@'P-a]ﬁ

oc—1\c P S —fi

1
o—K—1711-0

1-o
) #(421)

AT fy
Al fr

= @D‘ LI (y)l“’](r)"‘<
M= fi

We assume that final-good producers also draw their productivity from a known Pareto cumulative

distribution function H(®) = 1— ©~7, and probability distribution function h(®) = v @177 with

v> o —1. With this assumption in hand, we can calculate the share of final-good producers

x™ withm = (D, I, M), that are non-importers (D), indirect-importers (I) or direct-importers (M) among

all active final-good producers:

v

. o'\ oM —1;_ ) AFfH G;fgl o—1 ;i 1_6(;’? £ . o-1
X _<F> _<F> —[(r) k(ﬁ) ] <[ﬁ—fp(y) ] —[fM_ﬁ[l—(y) ]] )#(AZZ)
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The share of firms importing directly will simply be y™ =1 — (x! + xP).

Using (A3) and (A4) we can also rewrite A and AF across all K final-good producers as follow:

r ol oM o)
_ h(6) j _ h(6) j _ h(6)
H _ o 1 o 1 K4 1
AT =K f@J 1—H(0D)Jr 6 1—H(@D)+ 6 1—H(@P)
| 6D o! oM
@M oo
_ h(6) j - h(6)
F __ 1-0 o 1 o 1
AT =K\ fl 6 TTH(eD) O 1TTH(eD
(¢}
Solving for the ratio AF /A", we obtain:
(c—-1)(o—1)
v—(o-1) v—(0-1) i)
AF fot—o| o1 fn[l ‘(V) —o]| o1
()10[— +A-M)
Al fi—fo
fu (v—(o—l)lgk _({_i) _k(a—l)(v—(a—l))
« f—] @5 #(A29)
F

where we assume § = v(o — 1) + k(v - ") — kv > 0. This condition is required to ensure that the ratio
AF /A is indeed less than one - wnici. should be the case by definition. In this case, a decrease of the
input trade cost T or of the fixed :os. ~f exporting fr leads to a reallocation effect where export revenue
increases compared to domestic *ev.onue.

Empirical implications of ti. model

The effect of input trade w"eralization is expected to be different depending on the prevalence of firms
importing through wholes...crs among the group of firms that are not directly importing (1 + D firms).

First, we abstract from potential positive spillover effects related to trade liberalization, 1 + u(z). Recall
that the inputs’ price index of non- importers (D firms) given by equation (A17) is:

- k—(o-1) %ETUT_llT)
o—-1
PP (1 +— (t)~ (ij;;) [[1+ (@™

Holding A¥ and AF constant, it follows directly from this expression that as the input trade cost =
decreases, the price index of intermediate inputs faced by non-importers, PP, increases. It also follows
directly that a decrease in T implies an increase in the ratio A¥ /A", reinforcing this increase.

As a result, in an industry where the cost associated with intermediaries is high enough such that no firms
choose to import using wholesalers, then P*P = PP, As PP is increasing with input trade liberalization,
a negative effect on firms’ revenue-based TFP is expected from input trade liberalization in an industry
where the costs of intermediation are high.
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Considering industries with lower cost of intermediation, this negative effect will be mitigated by the
increase in the share of firms able to import through intermediaries. In fact, trade liberalization in

intermediate inputs decreases P’/PP. To see this, using equation (A11), recall that:

1
k—(c—1)11-0
Affy\ o1
A" fr
As a result, the relative benefit of trade liberalization on the revenue-based TFP of non-direct importers (I

+ D firms) will be higher in an industry where the share of firms importing indirectly is high compared to
the share of firms not importing at all.

1

=i+ (y)l“’(r)"‘<

pP

Second, a difficulty when evaluating the impact of input trade liberalization on the group of firms not
importing directly in a given sector (I + D firms) is that we do not ohserve the share of firms importing
indirectly in the data. In addition, the cost associated with intermeci.-ies within an industry is also not
observable empirically. However, we can show that there is an inverse relationship between the
Wholesaler Share (WS) variable, i.e. the share of final-good producar, importing via wholesalers among
all importers, and the cost associated with intermediaries within an n dustry, y.

X <9M>_v=1_[f1—fp [1—(01-»1]ﬁ

WS=—="——=1-|—r —
(XM+XI) 01

fu—fi (Vj‘_a

where WS is decreasing in y. The Wholesaler Share {"vS) variable can also be expressed as the share of
the import expenditure via wholesalers in total img~ ¢ cf intermediate inputs purchased within the final
good sector.

v—(o—-1

o-1
) yr+a-mo)

F_I -
T fi—foll- N'7]
WS-value=Tmar i =1 (fM S e
where it can be shown increasing tnc rost associated with intermediaries, y, decrease the import
expenditure via wholesalers within an w.dustry, that is 0WS_value/dy < 0. This theoretical result is key
for the interpretation of our empir cai .2sults. Input trade liberalization is expected to decrease TFP inan
industry with high input wholes:ling cost, that is where WS is low, while this negative productivity loss
will be mitigated in an industr,* wit.. low input wholesaling cost, that is where WS is high.

Critically, both measures fr WS are independent of the iceberg transport cost T and so are unaffected by
trade liberalization in t\ie "te.7iediate input sector. For this reason, we will consider WS in our empirical
specification as an industry . haracteristics invariant over time.

Third, let us consider the possibility for a spillover effect related to trade liberalization, increasing the
productivity level of all suppliers in the intermediate sector by 1 + p(z) as in equation (A6). As a result,
the intermediate input price indices reported in equations (A9)-(All) for all final good producers
decreases and the revenue-based TFP of all final-good producers increase homogeneously.

In an industry with high intermediaries cost such that no firm choose to import using wholesalers, a
positive spillover effect could potentially counter-balance the negative effect of input trade liberalization
described above. In this case, PP may decrease with input trade liberalization and all firms experience an
increase of their revenue-based TFP.

Nevertheless, a homogeneous positive spillover would not affect the relative gains from input trade
liberalization experienced by firms importing using wholesalers. In fact, P//PP is not affected by the
spillover effect. In this case, the positive spillover effects associated with input liberalization will increase
firms’ revenue-based TFP but would not affect the magnitude of the range of effects when comparing
industry where WS is high with an industry where WS is low. In other words, any spillover effects will
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affect the average change in TFP (in a hypothetical industry with an average level of WS), but not the
coefficient associated with interaction between tariff changes and WS that is of interest to us.
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Appendix 2: Instrumental variable approach

: First-stage regressions

Table ALl: First stage in IV estimation (One-period difference)

@ @ ©) @) ®)
Variables Non-Importers Direct Importers
AQutput Tariff Alnput Tariff  A(Input Tariff x WS,q0) Alnput Tariff  A(Input Tariff x WS500,)
Output Tariffyg97 -0.0573*** -0.0019*** -4.23e-05*** -3.35e-05*** 2.00e-07
(0.0014) (0.0002) (1.35e-0F) (1.25e-05) (7.85e-07)
Not Direct Importers (1+D);
x Input Tariff ge7 -0.0526*** -0.0692*** -2.0009* * -0.0002*** -6.72e-06*
(0.00545) (0.0008) \ * 47e-05) (5.83e-05) (3.97e-06)
x Input Tariffg97 x WS 0.131*** -0.0061 0.0463*** 0.0006*** 2.20e-05
(0.0334) (0.004D (0.0004) (0.0002) (1.46e-05)
Direct Importers (M);
x Input Tariff g7 -0.0542*** 0. 35 x> -0.0009*** -0.0371*** 1.54e-05
(0.0115) J.001+) (6.27e-05) (0.0023) (0.0001)
x Input Tariffyg7 x WS 0.132 0.141%** 0.0037*** -0.113** -0.0492***
(0.16€} (0.0224) (0.0008) (0.0507) (0.0058)
Labor union share fee-0u*>- 2.74e-06*** 2.79e-07*** 3.08e-09 2.04e-09**
(7.27e-07) (8.49e-08) (6.34e-09) (1.52e-08) (8.41e-10)
A Export Status \ &/ N N N N N
A Ownership v N N v N
Time dummies v v N v N
Observations 32,013 32,013 32,013 32,013 32,013

Notes: The dependent variable is firm’s total factor productivity estimated by Olley-Pakes (2003)’s methodology. WS refers to the wholesaling of imported inputs for the year
2002. Ownership are State Owned, Foreign Owned or Private Domestically Owned firms. Robust standard-errors clustered at the firm-level reported in parentheses. *** **,

* indicate significance at the 1%, 5%, and 10% level.
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Table A2: First stage in IV estimation (Two-period difference)

@ ) ® O ©)

Variables Non- Importers Direct Importers

AOutput Tariff ~ Alnput Tariff A(Input Tariff x WS,q0,)  Alnput Tariff  A(Input Tariff x WSyq0))

Output Tariffgg7 -0.119*** -0.0045*** -0.0002*** -7.46e-05*** -3.90e-08
(0.0032) (0.0004) (2.87e-05) (2.71e-05) (1.67e-06)

Not Direct Importers (I+D);

x Input Tariffg97 -0.119*** -0.143*** -0.0020** - -0.0004*** -1.51e-05*
(0.0120) (0.0017) (9.87¢ 7R (0.000124) (8.45e-06)

x Input Tariffgg7 x WS 0.287*** -0.0459*** -0.09’ 1**- 0.0013*** 4.80e-05
(0.0745) (0.0089) (0.00%:7) (0.0005) (3.07e-05)

Direct Importers (M);

x Input Tariff;g97 -0.133*** -0.0717*** -0.0020*** -0.0748*** 1.14e-05
(0.0221) (0.0029) (0.0001) (0.0050) (0.0002)

x Input Tariff;g97 xX\WS 0.485* 0.745™ ** 0.0088*** -0.270** -0.103***

0.277) (0. 462, (0.0019) (0.11%) (0.0136)

Labor union share 1.58e 05*** 6.89e-06*** 6.31e-07*** 1.36e-08 4.49e-09**
(1.50e 16) (1.86e-07) (1.46e-08) (3.25e-08) (1.91e-09)

A Export Status 3 N N N N

A Ownership v \ \ \ \

Time dummies V \ \ \/ \

Observations 23,999 23,999 23,999 23,999 23,999

Notes: The dependent variable is firm’s total factofprmuctivity estimated by Olley-Pakes (2003)’s methodology. WS refers to the wholesaling of imported inputs for the
year 2002. Ownership are State Owned, Foreigr. ~wned or Private Domestically Owned firms. Robust standard-errors clustered at the firm-level reported in parentheses.
*x* ** * indicate significance at the 1%, 5%, and 10% level.

43



Table A3: First stage in IV estimation (Three-period difference)

@) @ ©) @) (®)
Variables Non- Importers Direct Importers
AOutput Tariff ~ Alnput Tariff A(Input Tariff x WS,q0,)  Alnput Tariff  A(Input Tariff x WSyq0))
Output Tariffgg7 -0.182*** -0.0071*** -0.0002*** -0.0001*** -5.86e-07
(0.0047) (0.0007) (4.31e-05) (3.90e-05) (2.36e-06)
Not Direct Importers (I+D);
x Input Tariffg97 -0.176*** -0.215*** -0.0029** - -0.0005*** -2.11e-05*
(0.0181) (0.00251) (0.0007?) (0.0002) (1.24e-05)
x Input Tariff;g97 x WS 0.424*** -0.0660*** -0.14 v*** 0.0018*** 7.00e-05
(0.112) (0.0134) (0.LM.5) (0.000677) (4.52¢-05)
Direct Importers (M);
x Input Tariff;g97 -0.196*** -0.108*** -0.0030*** -0.113*** 2.54e-06
(0.0332) (0.0043) (0.0002) (0.0074) (0.0004)
x Input Tariff;g97 xX\WS 0.743* 0.£50™ ** 0.0131*** -0.407** -0.155***
(0.416) (0. w9r, (0.00276) (0.169) (0.0203)
Labor union share 2.36e 05*** 1.03e-05*** 9.52e-07*** 1.78e-08 6.49e-09**
(2.26e 16) (2.78e-07) (2.20e-08) (4.80e-08) (2.77e-09)
A Export Status 3 N N N N
A Ownership v \ \ \ \
Time dummies v \ \ \/ \
Observations 15,924 15,924 15,924 15,924 15,924

Notes: The dependent variable is firm’s total factofprmuctivity estimated by Olley-Pakes (2003)’s methodology. WS refers to the wholesaling of imported inputs for the
year 2002. Ownership are State Owned, Foreign ~.wned or Private Domestically Owned firms. Robust standard-errors clustered at the firm-level reported in parentheses.
*** ** * indicate significance at the 1%, 5%, and 10% level.



Table A4: First stage in IV estimation (Four-period difference)

@) @ ©) @) ®)
Variables Non- Importers Direct Importers
AOutput Tariff ~ Alnput Tariff  A(Input Tariff x WS,q0,)  Alnput Tariff  A(Input Tariff x WSyq02)
Output Tariffgg7 -0.237%** -0.0079*** -0.0001** -0.0002*** -1.69e-07
(0.0055) (0.0009) (5.40e-05) (5.02e-05) (3.05e-06)
Not Direct Importers (1+D);
x Input Tariff;g97 -0.196*** -0.278*** -0.0034*** -0.0006*** -2.34e-05
(0.0221) (0.0031) (0.0002 (0.0002) (1.57e-05)
x Input Tariff;g97 x WS 0.452%** -0.0219 -0.186* ** 0.0021** 7.51e-05
(0.135) (0.0163) (1.00.5) (0.0009) (5.74e-05)
Direct Importers (M);
x Input Tariff;g97 -0.220*** -0.135*** - 0034*** -0.149*** 2.13e-05
(0.0434) (0.0054) (0.0002) (0.0093) (0.0004)
x Input Tariff;g97 xXWS 0.816 0.579*7 = 0.0150*** -0.469** -0.199***
(0.591) (6. 86¢, (0.0032) (0.200) (0.0232)
Labor union share 2.59e-057** .12e-05*** 1.11e-06*** -4.23e-09 6.68e-09**
(2.95e-06, 3.40e-07) (2.54e-08) (5.78e-08) (3.00e-09)
A Export Status \ N \ \ \
A Ownership A\ J v v v v
Observations 7,951 7,951 7,951

Notes: The dependent variable is firm’s total fac o1 nroa 1ctivity estimated by Olley -Pakes (2003)’s methodology. WS refers to the wholesaling of imported inputs for the

year 2002. Ownership are State Owned, Foreign O neu or Private Domestically Owned firms. Robust standard-errors clustered at the firm-level reported in parentheses.
*x% ** * indicate significance at the 1%, 5%, ar~ ~.0% level.
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