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This appendix provides further detail about our model and numerical solutions

as well as additional empirical results.

A Model and Numerical Solutions

We consider a single industry and two countries (China and UEC, an aggre-

gation of the United States, E.U. and Canada) in the spirit of Melitz (2003)

and Chaney (2008). Embedding a quantitative restriction on exports in this

model is akin to including a speci�c tari� (Irarrazabal, Moxnes and Opromolla

2010). A representative consumer in the export market c maximizes a CES

utility function

U =

(ˆ
ζ∈Ω

[qc(ζ)](σ−1)/σ dζ

)σ/(σ−1)

, (A.1)

where σ > 1 is the constant elasticity of substitution across varieties and ζ

indexes varieties.

Firm productivity ϕ is drawn from distribution G(ϕ) with density g(ϕ).
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Given the fee, the price of variety ϕ in export market c is given by

poc(ϕ, aoc) =
σ

σ − 1
ωo

(
τoc
ϕ

+ aoc

)
, (A.2)

and export quantity is given by

qoc(ϕ, aoc) =

(
σ

σ − 1
ωo

)−σ (
τoc
ϕ

+ aoc

)−σ
P σ−1
c Yc, (A.3)

where Pc and Yc are the price index and expenditure in the destination market,

respectively. Here, aoc is license price that equates the aggregate demand for

exports with the size of the quota. We assume it is determined (endogenously)

by a Walrasian auctioneer.

The model assumes that the total mass of potential entrants in each country

is proportional to a country's income. Since there is no free entry, net pro�ts

are pooled and redistributed to consumers in country o who own ωo of a

diversi�ed global fund. Total income in each country is Yr = ωrLr(1 + π) for

r = {o, c}, where π is the dividend per share of the global fund. The pro�ts

for country o's active �rms (noc) selling to market c are πoc = pocqoc
σ
− nocfoc,

so

π =

∑
o

∑
c πoc

ωoLo + wcLc
. (A.4)

Firms maximize pro�ts separately to each destination, paying a �xed cost of

production in the home pro�t equation (foo) and a �xed cost to export abroad

(fod) in the exporting pro�t equation. The marginal exporter earns zero pro�ts

and is identi�ed as

ϕ∗oc =

[(
σ − 1

σ

)
σ

1
1−σ

(
ωofoc
Yd

) 1
1−σ Pc

ωoτoc
− aoc
τoc

]−1

, (A.5)

Given ϕ∗oc, we can express the price index in destination c as

P 1−σ
c =

∑
r

ωrLr

ˆ ∞
ϕ∗
rc

prc(ϕ, arc)
1−σdG(ϕ)ϕ. (A.6)
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Since we assume that only the origin country faces quotas in the export market,

we set acc = aoo = aco = 0. Because there is no closed form solution to the

price index when aoc > 0, the model cannot be solved analytically.

Our numerical solution modi�es the algorithm described in Irarrazabal,

Moxnes and Opromolla (2010) to account for an endogenous license price.

Given the particular parameters noted in the main text (also described in

the next paragraph), we solve for all endogenous variables of the model:

ϕ∗ = {ϕ∗Chn,Chn, ϕ∗Chn,UEC , ϕ∗UEC,Chn, ϕ∗UEC,UEC}, P = {PChn, PUEC}, Y =

{YChn, YUEC}, π and aChn,UEC . For our solution to the no quota scenario,

we set aChn,UEC = 0. For the auction-allocation scenario, we solve for the

license price given the observed quota restrictiveness.

The parameters of the model are: σ, L = LChn, LUEC , G(ϕ) ∼ lnN(µ, ϑ),

τ = {τChn,Chn, τChn,UEC , τUEC,Chn, τUEC,UEC}, f = {fChn,Chn,fChn,UEC , fUEC,Chn, fUEC,UEC},
ω = {ωChn, ωUEC}. We jointly choose the mean and standard deviation of the

log normal �rm productivity distribution, the two iceberg trade costs (τChn,UEC

and τUEC,Chn) and the ratios of exporting to domestic �xed costs (fChn,UEC

and fUEC,Chn) to match the following features of the data: a) the 75th, 90th,

95th, 99th and 99.9th percentiles of the distribution of export shares among

Chinese textile and clothing exporters, b) the share of Chinese textile and

clothing producers that export, c) the share of U.S. textile and clothing pro-

ducers that export and, d) the Chinese and U.S. market shares of U.S. and

Chinese textile and clothing consumption in 2005. China's NBS production

data reports that 44 percent of Chinese �rms in the textile and clothing sectors

(Chinese Industrial Classi�cations 17 and 18) exported in 2005. These share of

exports accounted for by the {75th,90th,95th,99th,99.9th} percentiles of these

exporters is {0.26,0.46,0.59,0.80,0.93}. Bernard et al. (2007) report that 8

percent of U.S. �rms in the textile and clothing sectors (NAICS 315) exported

in 2002. According to textile and clothing production and trade data in the

Chinese production and customs data, the U.S. market share of Chinese textile

and clothing consumption is 1.2 percent. According to the NBER Productivity

Database, the Chinese market share of U.S. apparel and textile consumption

(NAICS codes 313, 314 and 315) is 13.1 percent. With the exception of the
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share of U.S. textile �rms that export, all data are from 2005 because that is

the �rst post-quota year. The model matches the moments we target well: The

share exports accounted for by the {75th,90th,95th,99th,99.9th} percentiles is

{0.32,0.52,0.65,0.84,1}; 44 percent of the simulated Chinese �rms export and

they have a 13.5 percent market share in the United States; and 8 percent of

the simulated U.S. �rms export and have a 1.2 percent market share in China.

The sum of the squared deviations between model and data in percentage

terms is 0.43.

The Matlab code used to generate our solutions is a modi�ed version of

the code used in Irarrazabal, Moxnes and Opromolla (2010), graciously pro-

vided by Andreas Moxnes. It is posted along with this electronic appendix.

It contains the following algorithm, where superscripts denote the iteration

round. Given a draw of one million �rm productivities from the log normal

distribution described in the main text:

1. Choose a starting value for the license price a0
oc. (In the �no quota�

equilibrium, we set a0
oc = 0.)

2. Choose a starting value for the price indexes, P 0.

3. Simultaneously solve for the dividend per share in equation (A.4) and

the cuto�s ϕ∗ in equation (A.5). This involves solving �ve unknowns

with �ve equations. First choose a candidate π and then compute the

cuto�s in (A.5). Given the candidate ϕ∗, compute π and re-compute the

cuto�s, iterating until convergence is achieved. This process determines

the cuto�s ϕ0∗ given the candidate P 0 in step 2.

4. Compute the price indexes in (A.6).

5. Iterate over steps 3 and 4. The equilibrium values of {ϕ∗, P} are found
when ‖P b − P b−1‖ is minimized. The values of Y and π are determined

once {ϕ∗, P}are known. In the �no quota� equilibrium, stop here and

compute aggregate exports from China to UEC. In the �auction alloca-

tion� equilibrium, continue to step 6.

6. In order to match the data, aggregate exports from China to UEC under

�no quota� should be 161 percent higher than aggregate exports under
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the �auction allocation.� Iterate on steps 1-5 until this ratio is achieved.

B Additional Empirical Results

A Regressions

Tables A.1, A.2 and A.3 contain the underlying regression output for the

results summarized in Tables 2, 4 and 5.

B Additional Figures

B.1 Labor Productivity

Figure A.1 reports the distribution of labor productivity of textile and clothing

exporters in 2005, by ownership, from the NBS production data. Labor pro-

ductivity is de�ned as value added per worker. The low productivity of SOEs

relative to their non-state counterparts is consistent with the TFP measures

in the text.

B.2 Changes in Incumbent Market Share

Under the auction-allocation scenario presented in Section I, export growth fol-

lowing quota removal should be concentrated among the largest incumbents

due to their (presumed) greater productivity. Instead, we �nd the opposite.

Figure A.2 plots the locally weighted least squares relationship between in-

cumbents market share within their product-country pair in 2004 and their

change in this market share between 2004 and 2005. Separate relationships are

plotted for each ownership type, by group. The negative relationships across

ownership-group pairs likely re�ects mean reversion. However, this decline is

more pronounced in quota-bound exports than quota-free exports, and most

severe for SOEs within quota-bound. This result provides further indication

that SOEs received excessive allocations under quotas.
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B.3 Changes in Average Prices

Figure A.3 displays the mean of ∆P̄hct across all product-country pairs in

quota-bound and quota-free exports for 2003-04 and 2004-05. Between 2004

and 2005, quota-bound export prices fall an average of 0.212 log points across

product-country pairs. The analogous change for quota-free exports is an

increase of 0.015 log points. Average prices for quota-bound and quota-free

exports increased 0.070 and 0.097 log points between 2003 and 2004, respec-

tively.

B.4 Changes in Quality

Table A.4 decomposes quality changes by margin of adjustment and ownership

type using the same format as previous decompositions (Table A.5 contains

the underlying regression output). The di�erence-in-di�erences results in the

top panel indicate an average relative decline in quality among quota-bound

exports of 4.1 percent. These declines, however, are not statistically signi�cant.

Subtracting the quality changes in Table A.4 from their corresponding price

changes in Table 4 yields the quality-adjusted price changes reported in Table

5.

C Subcontracting

A Subcontracting by Producing Firms

Our estimates are sensitive to unobserved subcontracting. More precisely, if

the quota-holding �rm and the ultimate producer of the export are di�erent,

and if customs documents list the name of the former rather than the latter,

then our estimates of extensive-margin activity following quota removal will

be biased upwards if subcontractors o�cially replace quota holders on trade

documents starting in 2005. Furthermore, assignment of subcontracts on the

basis of e�ciency (for example, via a black-market auction) would complicate

our ability to identify a reallocation of exports towards more e�cient �rms
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when the MFA ended.

In principle, subcontracting's in�uence on our results should be minimal

given its illegality. Unfortunately, as noted in Section 3, we have been unable to

determine via interviews or secondary sources the extent to which it might have

occurred. Nevertheless, �ve trends in the data suggest that subcontracting

exerts a limited e�ect on our results.

First, if quota holders were subcontracting to e�cient non-quota holders,

one might expect these subcontractors to be dominated by a relatively small

number of large (i.e., e�cient) producers, and that these producers would

dominate entry once quotas are removed. Instead, as noted in footnote 17

in Section A, we �nd that new quota-bound entrants in 2005 are relatively

numerous and relatively small.

Second, if subcontracting were the only way a �rm with a quota could

ful�ll it, the �rms relying on subcontractors in 2004 would exit or shrink

substantially once quotas were removed. In fact, we �nd that few incumbents'

exports actually decline from 2004 to 2005, and that quota-bound exit rates

are relatively low compared with quota-free exit rates across all ownership

types (Table 3).29

Third, we �nd that 86 percent of the quota-holding exporters in 2004 are

also active in similar products destined for other markets. Given that these

�rms are present in these other markets, they likely have the ability to pro-

duce for quota-bound markets as well. (Subcontracting exports of textile and

apparel goods to other markets makes little sense given that they were not

constrained by quotas). It is therefore not obvious why a quota-holder would

subcontract production of quota-bound goods but self-produce output of sim-

ilar goods for exports to other destinations.30

Fourth, we �nd little evidence in the NBS production data that textile and

clothing producers' exports exceeded their production, as might be expected

29While it is true that SOEs' market shares decline substantially, this reallocation is
driven by faster growth among privately owned �rms than SOEs, i.e., almost all incumbents
experienced growth in export quantity between 2004 and 2005.

30As discussed in Section II, virtually all MFA products had full trading rights so all �rms
could directly export an MFA product to the rest of the world if they so chose.
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if they were on-exporting subcontractors' output. In both 2004 and 2005, the

production-to-export ratio is greater than one for 95 percent of �rms that re-

port textile and apparel as their main line of business. One caveat here is

that information revealed by the production-to-exports ratio depends on the

relative importance of the export market; �rms selling large quantities domes-

tically might nevertheless export a relatively small amount of subcontracted

production.

Finally, we �nd a relatively strong contribution by the extensive margin

in �processing� versus �ordinary� exports, where the former refers to exports

that are assembled in an export processing zone with a disproportionate share

of raw materials that are imported at reduced or often zero tari� rates. Sub-

contracting of processed exports is more di�cult, especially for subcontractors

that lie outside the processing zone, given that the rules governing this class

of exports must be obeyed by the subcontractor.31 Table A.6 compares the

relative contribution of the extensive margin in quota-bound versus quota-free

exports for processed versus all exports. We �nd that quota-bound incumbents

lose more relative market share in processing exports (-21.7 percent) than in

all exports (-16.7 percent), and a similar reallocation away from SOEs.

B Subcontracting by Intermediaries

Unobserved subcontracting by intermediaries (i.e., non-producing �trading�

�rms) presents a di�erent challenge to identi�cation than subcontracting by

producers: while the latter had no reason to continue once the quota institution

ended, there is no reason for the former to disappear. Furthermore, even if

the number of intermediaries remained constant between 2004 and 2005, the

number of producing �rms with which they contracted � and, therefore, their

in�uence on the �true� adjustment of China's extensive and intensive margins

� would be unknown because we do not observe the set of producers from

which an intermediary sources.

One might expect trading �rms to be replaced by producers in 2005 if

31We identify processed exports via a �ag in the customs data. Processed exports account
for 19 and 20 percent of MFA exports in 2004 and 2005, respectively.
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quota-rich trading �rms were an important conduit for quota-poor producers'

goods. In fact, we �nd relatively strong entry by �trading �rms�, de�ned as

in Ahn, Khandelwal and Wei (2011) as �rms with the words �importer�, �ex-

porter� or �trader� in their title, in quota-bound versus quota-free between 2004

and 2005. One reason for this growth that is consistent with our conclusions

above but which contributes to an under-estimation of the in�uence of the

extensive margin, is that intermediaries helped a new set of low-productivity

entrants overcome the �xed costs of exporting once quotas were removed (Ahn,

Khandelwal and Wei, 2011). One caveat associated with this conclusion is that

our classi�cation of �rms as trading companies is imperfect, and, in particu-

lar, might result in �rms that have both production and trading arms being

classi�ed as traders. A large fraction of the textile and clothing apparel SOEs

that export, for example, are classi�ed as traders, which is at odds with the

evidence presented above that virtually all SOEs in the NBS production data

have higher production output than exports. Indeed, according to our clas-

si�cation, trading companies account for 48 and 46 percent of quota-free and

quota-bound exports in 2004, which is quite large relative to the 24 percent

share of intermediaries in China's overall exports. We suspect that state-owned

manufacturers may export through trading arms of their production facilities

under a name that contains the phrases �importer�, �exporter� or �trader�. This

may be why we are only able to match 9 percent of state-owned textile and

clothing exporters in the customs and production data by name even though

the production data contains a census of SOEs.

Given our concern of classifying these state-owned clothing and apparel

exporters as intermediaries, we investigate the e�ects of treating all SOEs as

producers. We �nd that as a result of this reclassi�cation, the export share of

the remaining �rms classi�ed as traders falls to 13 and 11 percent, respectively.

This result suggests that although intermediaries help facilitate trade in this

industry, their role is relatively small, perhaps because the U.S., E.U. and

Canada are relatively large markets which makes direct exports pro�table.

52



Online Appendix References

1. Ahn, JaeBin, Amit K. Khandelwal and Shang-Jin Wei (2011). �The
Role of Intermediaries in Facilitating Trade�, Journal of International
Economics, 84(1), 73-85.

2. Chaney, Thomas (2008). �Distorted Gravity: The Intensive and Exten-
sive Margins of International Trade�, American Economic Review, 98(4),
1707-1721.

3. Irarrazabal, Alfonso, Andreas Moxnes and Luca David Opromolla (2010),
�The Tip of the Iceberg: Modeling Trade Costs and Implications for
Intra-Industry Reallocation�, mimeo, Dartmouth College.

4. Melitz, Marc J. (2003). �The Impact of Trade on Intra-Industry Re-
allocation and Aggregate Industry Productivity�, Econometrica, 71(6),
1695-1724.

53



Online Appendix Tables and Figures

Table A.1: Regression Output for Table 3
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Table A.2: Regression Output for Table 4
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Table A.3: Regression Output for Table 5
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Table A.4: Decomposition of Absolute and Relative Changes in MFA Quality
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Table A.5: Regression Output for Table A.4
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Table A.6: Market Share Decompositions, Processing Exports
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Figure A.1: Textile and Apparel Producers' Value Added per Worker, 2005
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Figure A.2: MFA Incumbents's 2004-5 Change in Market Share vs Initial 2004
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Figure A.3: Average Export Price Growth
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