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The global distribution of production in apparel has until recently been a mystery
to most consumers. Only recently have individuals started to become more aware of the
origin of the garments they wear, and the implications of them being made in Italy,
China, the United States or elsewhere. Activist groups, non-governmental organizations,
labor unions and companies themselves have created much awareness of labor
conditions, wage comparisons and the quality of the infrastructure of mills and factories
around the world. However, even though much of the social and environmental aspect of
these facilities has been revealed, a great deal still remains unknown in the spheres of
politics and economics. Much of this knowledge, including the implementation of
regulations, labor costs, and quality control, still remains in the hands of private
enterprises and forms part of every fashion house’s strategy. However, similarly to the
fact that there are seasonal fads in apparel, sourcing locations have also been vulnerable
to change over years.
In fact, when looking for new sourcing locations, especially with the expansion of
their brand or the creation of a new label, senior executives in the global sourcing
division of fashion houses are always researching new vendors and compare the
competitiveness of countries. In other words, trade regulations, wages, and quality in
manufacturing are all analyzed before signing contracts with vendors. Just as fashion
houses compete for market share, apparel factories worldwide are not exempt from the
cut-throat competitiveness of the industry as a whole, bringing about a great deal of
volatility in the politics and economics behind the runways.
A portion of my studies at Duke has been devoted to researching the apparel
industry from supply-chain and organizational competitiveness theories to the behavior of
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the fashion market in comparison to the art and stock markets. However, it was only this
past summer that I learned about the practical challenges of actual global sourcing
through an internship at Polo Ralph Lauren Corporation’s headquarters in New York
City. As the company sought to enlarge the sports line of one of their more luxurious
labels, it was looking to expand its production base overseas. Even though issuing
additional purchase orders to existing suppliers is a common option when expanding,
factories are frequently oversaturated with orders and it becomes a necessity to search for
alternative locations around the world.
Faced with this challenge on the table, I was responsible with an individual
project, to be presented to high-level executives at the end of the two-month internship
period, where I had to research the competitiveness of countries and recommend a list of
apparel export nations that would be suitable for the manufacturing of the new products
for the label. The results of my project at the end of the summer turned out to be a useful
reference guide of a list of suitable countries that hadn’t been explored by the company
before. Even though I successfully completed the project by the end of the internship, it
was just the beginning of my research on the topic. My management-oriented assignment
this summer stirred my curiosity to learn more about the political and economic
implications of apparel export competitiveness, which was surprisingly a realm the
company knew little about. Are low wages the only indicator of apparel export
competitiveness? To what extent do international trade regulations and worldwide
governance indicators such as regulatory quality impact apparel export competitiveness?
Upon my return to Duke University, I decided to answer these questions by
pursuing a Senior Honors Thesis in the Political Science Department. I wanted to explore
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which countries are the most competitive today in comparison to others, and how their
performance has changed throughout the years. Are the top 10 countries in 1995 ranked
the same way today? Are there new players in the industry? What accounts for the
changes in export competitiveness across the last decade and a half? By exploring the
literature on the topic, I learned that a cross-national empirical analysis had never been
conducted covering a year by year analysis of the last decade and a half, a period where
vast changes have reshaped the apparel export market. Additionally, most of the research
conducted in this topic is based on either a managerial, social and environmental, or
strictly trade-related sphere.
As a result, this Senior Honors Thesis theoretically and empirically analyzes the
effect of international trade regulations and non-trade variables on apparel export
competitiveness. For the purpose of this task, the unit of analysis is every country’s
apparel export performance, measured in market share, from 1995 to 2009.1. The
significance of this Senior Honors Thesis lies in its contribution to the literature as a
whole by enlarging the number of countries and years, by expanding the study across
fields, and by taking the methodology of the existing research one step further. This
Senior Honors Thesis is also significant for policy-makers, as it will allow them to further
understand regulatory versus non-regulatory impacts in export competitiveness. In the
case of apparel manufacturing developing countries, this study will enlighten policy
makers on the current situation regarding the industry and its impact on their economies.
Additionally, it is also valuable for fashion company executives in order to learn about
2009 is the year with the most recent available data.I initially intended to make the global distribution
of production your dependent variable, but such data proved impossible to obtain and that you are
consequently focusing on countries' share of global trade (i.e., exports) in apparel.
1
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the effect of indicators outside the factors of production on apparel export market share.
Lastly, this study is valuable for students of political science, economics, business,
fashion management, and anyone else interested in learning about the current situation of
one of the most volatile, competitive and certainly one of the most global industries.

This study will first analyze the dependent variable, i.e. apparrel producing countries'
shares of global apparel exports throughout the 15-year period. Next, a literature review
will present the existing research and ongoing debates on the effect of the three possible
explanations for the changes in export competitiveness: the Multi-Fiber Arrangement
(MFA), wages, and regulatory quality. I will then present my following hypotheses:

H1: The MFA and the ATC significantly explained garment export performance until
the removal of the quotas in 2005.
H2: As quotas were removed in 2005, non-tariff factors such as cost-efficiency and
quality became more significant explanations for the observed market share changes
observed in the period.

Finally, a statistical analysis will provide the main empirical analysis, and finally I
will describe sample and estimation methods, the operationalization of the key variables,
and my findings.
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1. Exploring the Unit of Analysis: Apparel Export Market Share

Since the birth of the World Trade Organization (WTO) in January 1, 1995, global
apparel exports have almost doubled in quantity, increasing from approximately $83.5
billion to $149.5 billion during that decade and a half. Which countries are having the
greatest participation in this industry? In order to further analyze the changes in crossnational distribution of apparel exports, the top 10 countries were ranked both in terms of
global trade volume and in terms of market share (Table 1 and Table A1), utilizing trade
data from the United Nations Comtrade Database (UN Comtrade) and from the WTO, in
the case of missing figures. The market share for each year was obtained by dividing each
country’s apparel exports by world apparel exports for that particular time period. Table 2
shows the market share of the 17 countries that were at the Top 10 list of countries in any
year between 1995 and 2009. Italicized figures show market shares that were part of the
Top 10 for any year, while the non-italicized figures show that a particular country’s rank
was above 10 for that specific year. For instance, the United States was ranked within the
Top 10 countries from 1995-2003 but quickly lost its Top 10 status after 2004.
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Figure 1 below displays the market share of the top exporters (above 3% market
share consistently over the 15 year period). Out of all countries, China,
Italy, Germany and France, India, the UK and Turkey and Belgium have all been major
players since 1995. In other words, they have remained in the Top 10 countries for the
entire time period (all of their market share values are italicized in Table 2 above).
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Top Countries with Apparel Exports Market Share > 3%, 1995-2009
Not surprisingly, the outlier in the graph is China, the world’s leading exporter,
with market share rapidly increasing throughout the decade and a half. In fact, China’s
market share has almost doubled from 17.17% in 1995 to 31.26% in 2009, a growth rate
almost parallel to the growth rate of total world apparel exports. Figure 2 displays a
close-up version of Figure by limiting market share to 7% in order to have a clearer view
of trade performance. While China’s exports increased, Germany, Italy and France, who
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have remained main players since the beginning of the period, did not show a significant
change in market participation.2
Other main players do not seem to have experienced China’s same trade rates of
growth. One can clearly observe by looking at Figure 2 that while a few countries’
market share plummeted, as is the case with the US, the Republic of Korea, Turkey
(particularly after the 2008 world crisis), and Mexico (post 2000), other countries like
Viet Nam, India, Bangladesh, Spain, and Germany increased their global participation in
the apparel exchange (listed in bold in Figure 2), are those whose market share has
changed most drastically in the past 15 years. In a comparison of export performance in
developed nations, Germany suffered a stagnation during the late nineties but in 2009
accounted for about a 6% market share, recuperating itself and returning to a the strong
position it had in 1995. In contrast, the United States, traditionally a manufacturer of
apparel in the late 80s and early 90s, drastically lost a lot of market share, specifically to
Mexico, who scooped a large portion of garment manufacturing from the United States,
increasing its market share from 2% in 1995 to over 5% market share in 2000.

2 It should be noted that although UN Comtrade reports Hong Kong as a separate exporter of
apparel in the trade analysis, the magnitude of its re-exports (amounting $386 million in 2010, in
accordance to the WTO’s general trade general trade system calculations) would massively overestimate
Hong Kong’s exports due to double counting. For this reason, the WTO excludes Hong Kong’s re-exports
from its World and Asia Aggregates (WTO’s Statistical Datasets Technical Notes, 215). Therefore, Hong
Kong’s “export” performance was not included in this analysis.
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Top Countries' Apparel Exports with Market Share <9%, 1995-2009

What exactly explains the fact that certain countries plummeted while others
strived and captured that leftover market-share from those who lost participation?
Whether the North American Free Trade Agreement (NAFTA) was beneficial to Mexico
and to the United States in the apparel industry after in came into place in 1994 is
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discussion outside the focus of this study. However, it can undeniably explain some of
the shifts observed above (Gereffi, 2000). In fact,“from 1992–2000, 97% of exports were
to the USA,” and “in 2000, Mexico and the EU signed a free trade agreement facilitating
the boost in exports from Mexico to the EU post-2000 (Frederick and Gereffi, 2011:13).
The example of Mexico and the United States illustrates that bilateral agreements
negotiated between regions and countries can certainly account for some of the market
share changes observed above. In fact, the largest portion of the existing literature is
either country-specific, and analyzes the history of the industry throughout the years, or is
focused on the effect of bilateral or regional trade agreements on the apparel industry.
However, a large-scale empirical analysis that compares the significance of trade
regulations, wages, and regulatory quality on market share globally and across-time is
conducted here for the first time. This Senior Honors Paper takes both trade and nontrade variables into account as possible explanations. The following section will present
these three independent variables.

2. Literature Review: Existing Research on the Effect of MFA,
Wages, and Regulatory Quality on Export Competitiveness
A. The Multi-Fiber Arrangement
As apparel trade flows are the main focus of analysis, it is important to highlight
the most significant trade regulation for apparel, which was the Multi-Fiber Arrangement
(MFA), put in force in in1974. It was established under the General Agreement on Tariffs
and Trade (GATT) as a protectionist measure to shelter the apparel industry in developed
economies from cheap textiles and clothing coming from all over the world, particularly
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from Asia. The Arrangement extended existing trade restrictions across nations and raw
materials. It replaced the Long-Term Agreement Regarding International Trade in Cotton
Textiles (LTA), established in 1962 to protect the United States and Europe from cotton
textile products coming from Japan, Hong Kong, China, India and Pakistan. As the name
suggests, the MFA was different from the LTA because apart from cotton, the MFA
comprised wool and man-made fiber import restrictions. This time, however, Canada,
Austria, Finland3 and Norway joined the US and the EU in the implementation of their
restrictions. In fact, the MFA was a series of various bilateral agreements between
trading partners, and was renegotiated four times until the end of the Uruguay Round in
1994 (Nordas, 2004: 13).
At the end of the Uruguay Round, the WTO issued a Statistical Report in
November of 1994 listing the trade flows between MFA members and non-members.
Table 4 below displays a list of countries that suffered quotas under the MFA.
Presumably, MFA members included all countries who were significantly engaged in the
apparel trade industry in 1994. While industrialized nations still imposed quotas amongst
themselves (Canadian apparel exports into the US also faced quotas, for example) the
pressure was mostly placed on developing nations. In fact, “by 2000, half of all
manufacturing production was in the developing world, and 60 percent of exports from
developing countries to the industrialized world were no longer raw materials but
manufactured goods” (Mayer and Gereffi, 2010: 3).

3

Austria and Finland separately imposed separate trade quotas within the MFA, and became members of
the EU on January 1, 1995.
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Table 3: MFA members
Developed countries

Developing countries

EU4

US

Turkey

Japan

Canada

Egypt

Austria

Finland

Fiji

Norway

Switzerland

Jamaica

Kenya
Rep.
Korea

Bangladesh

China

India

Pakistan

Sri Lanka

Macau

Singapore

Thailand

Indonesia

Philippines

Brazil

Colombia

Costa
Rica

El
Salvador

Guatemala

Honduras

Uruguay

Former
Czech and
Slovak
Republic

Hungary

Mexico

Panama

Peru

For this reason, the MFA was a series of very hard measures on developing
nations in particular because a large portion of their economies are predominantly based
on the apparel manufacturing industry, while a few developed nations like the United
States progressively replaced their manufacturing industries for other activities higher up
in the value chain. In fact, experts have criticized the transparency of the MFA as a
product of “a [not very well developed] science of quantitative trade policy analysis in
the 1970s” (Nordas, 2004: 13). In other words, it was seen to violate GATT principles of
the multilateral system by discriminating against developing nations, infringing the most
favored nation principle, and by applying quotas rather than tariffs. As a result of the
widely recognized unfairness of these regulations, the Uruguay Round of negotiations,
under the auspices of GATT and lasting from September 1986 to April 1994, assigned
the regulations of the international textile and apparel trade to the newly created WTO.
Developed countries resisted, but in January 1, 1995, the MFA evolved into the
Agreement on Textiles and Clothing (ATC) under the WTO, a “transitory regime
between the MFA and the full integration of textiles and clothing into the multilateral
trading system” (Nordas 2004: 13). The ATC was essentially different from the MFA.
4

EU countries as of January 1, 1995 were Finland, France, Germany, Greece, Ireland, Italy, Luxembourg,
Netherlands, Spain, Sweden, the United Kingdom and Portugal.
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According to the WTO’s Textile’s Monitoring Body (TMB), the ATC represented
vast changes. It increased product coverage, including all yarns, fabrics, made-up textile
products and clothing, which would finally be integrated into GATT 1994 rules. More
importantly, however, was the fact that the ultimate goal of the ATC was to progressively
phase-out of the quotas under the MFA. Starting in January 1, 1995, the ATC entailed a
10-year, 4-step liberalization process (divided in periods of 3, 4, and 3 years respectively
over the decade) that progressively enlarged existing quotas by increasing annual growth
rates at every period, until it was “gradually phased out, disappearing almost completely
by January 1 2005” (BMI Industry Analysis, 22). The accumulated volume percentages
integrated in the 4 stages were: 16 per cent, 33 per cent, 51 per cent, and eventually 100
per cent in 2005. In fact, during the ten-year period, the compared accumulated aggregate
increase of the quotas was 17.8 and 25 per cent in the EU and the US, respectively
(Nordas, 2004: 14). It was only fifteen years later that all apparel quotas under this global
arrangement were completely removed, allowing for the free trade of apparel worldwide
under a global trade restriction measure (this is not considering, of course, the bilateral or
regional trade agreements).
The ATC “was welcomed by many countries for setting targets for increased trade
through slightly higher agreed minimum growth rates (6% per annum against 5% per
annum under the LTA) and more progressive liberalization of textile trade. The
Agreement also provided for the conclusion of bilateral treaties, which in effect permitted
countries to tailor quantitative restrictions differentially according to their own particular
requirements. This demonstrated the MFA’s most significant departure from GATT rules,
particularly that of nondiscrimination” (Naumann, 2006: 4).
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Apart from liberalizing trade by increasing quotas, the ACT also dealt with cases
of damage or threat to domestic producers during the transition period and established the
TMB as a supervising entity (World Trade Organization (WTO), Trade Topics- Textiles
Monitoring Board (TMB)).
It is arguable that the rules under the ATC were fairer than those in the MFA and
gave developing countries an opportunity to develop their industry. A study conducted by
the International Labor Organization argues that the pattern of investment and trade in the
textiles and clothing industry up until 2003 (when the article was published) “has been
strongly determined with the MFA” by leading to investment in high-quota countries
such as Bangladesh, the Caribbean region, Central America, Sri Lanka and the Maldives
(Van Heerden et. al, 2003: 1). These are all developing nations who beneficiated from
the MFA as their counterparts or competitors had quotas to deal with. For instance,
investment in Bangladesh yielded 3,000 locally owned factories employing more than 1.5
million workers that same year. While employment was severely impacted in several
emerging countries as a result of the MFA, Bangladesh benefited from it as the EU did
not impose the same import regulations on this nation (Appelbaum et al., 2005: 3). These
beneficiating countries “are assumed to enjoy the twin gains of increased access to
expanding markets in the North and reduced output by their northern rivals” (Van
Heerden et. al, 2003: 2003: 1-2).
However, “a number of restricted members complain that quota increases [did]
not significantly improve market access” until the complete phase-out in 2005 (Nordas,
2004:14). This is because such liberalization was based on total volume of trade in
textiles and apparel, where the choice of products to be integrated still remained at the
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discretion of the Members maintaining restriction (WTO, Article 2, Agreement on
Textiles and Clothing, 86). In fact, studies show that there has been a large of debate on
whether the transitional decade under the ACT and the phase-out in 2005 was actually a
fair and effective liberalization regime with the objective of loosening trade impositions
on developing nations whose economy heavily depended on the apparel industry.

A large portion of the literature suggests that the MFA, and its elimination
therefore, has been the leading factor in determining changes in apparel export market
share across nations. After all, Figure 2 shows that after the removal of the quota system
under the MFA in 2005, China’s exports spike faster than ever before, with a steeper
slope between 2005 and 2006 than in any other period. However, the liberalization of the
apparel export market with the removal of the quotas under the MFA was not necessarily
positive for every country. Since “quotas are by their very nature allocated, productspecific and guaranteed” (Van Heerden et al., 2003: 34), countries whose apparel export
positioning in the market was based on others’ quotas suffered from negative
employment implications, as “a sudden loss of market share would almost certainly lead
to large-scale retrenchment of workers and closure of enterprises” (Van Heerden et al.,
2003: 24). Without the quota system as a measure of protection, the financially and
technologically weak went out of business.
As a result, there are other factors that might explain the change in export market
share. The increased competition in the post-MFA garment market has made efficiency a
main factor. Thus, “building competitiveness- not on the basis of quotas but on cost
efficiency, quality and speed,” relies heavily on other factors such as wages and
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regulatory quality control (Van Heerden et. al, 2003: 2). Next, this study analyzes the
impact of factors of production, specifically wages, on changes in apparel export market
share.

B. Wages
Costs of production are one of the most important factors apparel companies look
at when negotiating with existing supplies and considering new ones, as low wages are
associated with higher levels of efficiency and productivity. “The financial crises of the
1990s were preceded by a risk-acceptant global environment, in which investors’ search
for higher returns was associated with a discounting of investment risks” (Mosley,
2009:11). Not surprisingly, higher returns are associated with lower wages, whereas
“higher labor costs could lead to lower [foreign direct investment] and exports” (Rodgers
and Berik, 2006: 7). China’s low wages and low costs of production explain the boost in
apparel exports in the last decade and a half. Compared to the minimum wages levels of
its Asian counterparts, “on the low end is China, whose wage floor amounts to just 18
percent of average manufacturing sector wages” (Rodgers and Berik, 2006:21).
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Table 4 shows an international
comparison of hourly wages in manufacturing,
sorted from lowest to highest in 1997. In
comparison to the other countries analyzed in
this study, China’s wages are the lowest.
However, the US Bureau of Labor Statistics does
not conduct wage comparisons for every country
and thus one cannot assume that China’s wages
in manufacturing are the lowest in the world. In
fact, a recent study stated that “increasing
number of Chinese textile and apparel
companies have been relocating to other
developing countries (e.g. Bangladesh,
Cambodia, Vietnam, etc.) which are
characterized by lower labor costs” (Chi, 2011:
843).
The wage gap between wages in
developing and developed countries is evident,
as the US and EU countries stand at the end of
the list with the highest wage levels (Table 4).
However, the gaps between countries in the
same region are significant as well, if we
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compare figures for Taiwan and the Philippines, for example. Most surprisingly, the
ranking of wage levels in 2009 is not at all similar to the ranking in 1997. For instance,
between 1997 and 2009, Slovakia’s wage levels increased much more rapidly over the
time period (a 393% increase) than Mexico’s wage levels (a 163% increase).
Regardless of what caused wage levels to change throughout the period (exchange
rate conversions, changes in a country’s minimum wage levels, etc.) these discrepancies
can account for changes in efficiency and thus reflect the changes in apparel export
market share.
The US Bureau of Labor Statistics, along with the International Labor
Organization’s Key Indicators of the Labor Market Database, are the two most
comprehensive sources of wage data for a cross-country time-series analysis. However,
for the purpose of the statistical analysis conducted in this Senior Honors Paper, these
two sources did not yield a sufficient number of observations. A single database with
these comparisons would be ideal for a time-series, cross-country analysis, and would
yield an ever greater number of observations. However, there is no single source
available that contains a uniform measure of wage comparisons across decades and for all
the countries in the world. For the purpose of this Senior Honors Paper, the collection of
wages around the world for a decade and a half was a lengthy and challenging process.
The Occupational Wages around the World Database (OWW), compiled in 2005,
attempts at creating a uniform measure of comparison across countries, time, and
occupations (Freeman and Oostendorp, 2005). However, it only displays data up to 2003
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and still has a lot of missing figures for a vast number of countries. 5 My methodology for
the collection of wage data is detailed in the Operationalization of Key Variables section
below.

C. Regulatory Quality
According to the World Bank’s Worldwide Governance Indicators (WGI),
regulatory quality captures “perceptions of the ability of the government to formulate and
implement sound policies and regulations that permit and promote private sector
development” (Kauffman et al., 2010). The recent creation of this indicator has allowed
researchers to compare governance across countries and times in the context of quality of
regulations. Markedly, the more regulated the apparel industry is in a country, the higher
will the costs of production be. Social and environmental considerations, such as
improved labor rights, are increasingly becoming standardized across the globe.
Prior to 1978, “government policies played the most critical role both in
influencing the business environment facing the Chinese textile and apparel companies
and in shaping their competitiveness” (Chi, 2011: 844). However, these policies were not
rigorous in comparison to Western social and environmental norms. This translated into
increased levels of productivity which could account for its success in the apparel export
market. However, buyers of apparel goods, specifically in the industrialized world, are
starting to require higher levels of regulatory quality. “While perhaps there was some
hesitancy within the Chinese government a few years ago to fully embrace more rigorous

5

The new version of the OWW database with wage information updated to 2008 figures will be available
in February 2013 at http://www.nber.org/oww/ (email communication with the author).
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[corporate social responsibility] practices because of various concerns such as adding
costs to export goods, the scenario has now changed” ” (Chi, 2011: 844). In fact, political
reform in China had led to the promulgation of innumerous laws and regulations that set
standards for the industry.
Whereas before higher levels of regulatory quality translated into higher costs of
production such as higher employee compensation, companies have increasingly become
willing to accept higher costs in return for higher quality and thus future reliance.
According to the WGI definition of regulator quality, one could infer that poor regulatory
quality in a country hinder private sector development and consequently lead to a
decrease in apparel export market share.

The existing literature suggests that the changes in apparel exports could be
attributed to factors other than the MFA. The removal of the quotas under the MFA,
differences in wags levels, and the comparison of regulatory quality across countries are
three measures that are not necessarily mutually exclusive in shaping apparel market
share throughout the last decade and a half. However, which one has more explanatory
weight? This question yields two testable hypotheses :

H1: The MFA and the ATC significantly explained garment export performance until
the removal of the quotas in 2005.
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H2: As quotas were removed in 2005, non-tariff factors such as cost-efficiency and
quality became more significant explanations for the observed market share changes
observed in the period.

3. Statistical Analysis: Explaining Global Apparel Export Market
Share Changes
A. Sample and estimation methods
To test the above hypotheses, I conduct a series of statistical analyses of apparel
export market share changes for every single country in the world.6 Missing data have led
many researchers to study only a portion of countries, which may lead to biased findings
as an analysis of global apparel export market share cannot be conducted if every nation
is not included.
I limit the times series to the fifteen years where apparel export trade has gone
through the most changes, from 1995 to 2009. The period from 1995 to 2005 represents
the progressive removal of the quotas under the ATC regime. After the removal of the
quotas, I extended the years of analysis until 2009, allowing for the most recent
observations. While there is still missing data on some of the variables, particularly
dating back to 1995, I analyzed data for at least 100 countries per year in the main
analysis. Every year yielded a different number of observations due to missing data in
6

A few regions for which I found population data for were omitted from the analyses as there were no
trade figures reported for them. These are the following: Channel Islands, Cuba, Curacao, Gibraltar, Iraq,
Lao PDR, Lybia, North Korea, Saint Maarten (Dutch Part), Saint Martin (French part), Somalia and South
Sudan.
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certain years for certain variables. A simple ordinary-least squares method was used to
model the dependence of apparel exports market share on the MFA quota system, wages,
and regulatory quality.

B. Operationalization of the Key Variables
a. Dependent Variable
My dependent variable, apparel export market share between 1995 and 2005, was
calculated by dividing each country’s apparel exports, in current USD, by world apparel
exports for every year. The Harmonized Tariff Schedule (HTS) code 62 was used to
extract trade data from UN Comtrade, and is defined as: “Articles of apparel and clothing
accessories, not knitted or crocheted” (UN Comtrade).
Trade data figures for Bangladesh (years 1999, 2008 and 2009) and Viet Nam
(years 1997, 1998, 1999) comes from the WTO instead as they were not reported in the
UN Comtrade. There is no trade data reported for Viet Nam for the years 1995 and 1996
in either database. While the UN Comtrade database uses the special trade system of
recording merchandise exports, the WTO reports data using the general trade definition.
Export figures reported in the latter are larger because they cover “all types of inward and
outward movement of goods through a country or territory including movements through
customs warehouses and free zones. [They are thus] valued at transaction value, including
the cost of transportation and insurance to bring the merchandise to the frontier of the
exporting country or territory ("free on board" valuation)” (WTO Statistical Datasets
Technical Notes). To account for this discrepancy, the ratio between reported data in the UN
Comtrade Database and the WTO was calculated and then applied to WTO available data to
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find the UN Comtrade missing years. For Bangladesh 1999, I took the UN Comtrade: WTO
ratio average between 1998 and 2000 for greater accuracy, yielding 66%. For 2008 and
2009, I took the UN Comtrade: WTO ratio for 2007. For Viet Nam, I took the UN
Comtrade: WTO ratio for 2000. This method of linear extrapolation showed that there is no
significant change between WTO and UN Comtrade trade measures.

b. Independent Variables
In order to conduct a systematic empirical test of the effect of the MFA on apparel
export market share, my key independent variable, I considered MFA legal membership
status, using the dichotomous measure MFA MEMBERSHIP, coded 1 for every MFA member
country and which therefore faced apparel export quotas. Non MFA non-members were
coded 0. This coding did not change for countries throughout the 15 year period.

The other independent variable, HOURLY WAGES IN USD, was calculated through
various sources, as there is not one single uniform dataset that publishes apparel
manufacturing wages, let alone general manufacturing wages, across all countries and all
years. The main source for wages was based on extracting hourly wage figures in USD
from the International labor Organization’s Key Indicators of the Labor Market (KILM)
Database, within the International Comparisons of Hourly Compensation Costs for all
employees in Manufacturing section. However, the KILM figures only provided data for
a limited number of countries7. Even though the KILM proved to be a useful source as it

7

Austria, Belgium, Brazil, Canada, Czech Republic, Denmark, Finland, France, Germany, Hong Kong,
China, Hungary, Ireland, Israel, Italy, Japan, Republic of Korea, Luxembourg, Mexico, Netherlands, New
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embodied data for both developed and developing nations, I was still interested in wage
information for countries that have gone through more extreme market share changes
such as Bangladesh, China, India, and Romania as well as any additional wage
information available from the US Bureau of Labor Statistics (I managed to find wages
for Estonia through this source). The goal behind finding as much wage information as
possible per country and was to obtain a greater number of observations and more
significant results in the linear regression analysis.
I calculated hourly wages figures for Bangladesh between 1995 and 2006 (latest
available data) based on country-specific studies conducted, as Bangladesh’ Bureau of
Statistics had limited wage data published on their website. To do so, I used a real wage
index from the 2007 Economic Survey of the Statistical Yearbook of Bangladesh Various
Issues, Economic Survey 2007(Rahman 2009: 3) and the sole wage figure from the
Bangladesh Bureau of Statistics’ Report on Survey of Manufacturing Industries, 20052006.8 I then utilized the Bloomberg terminal to obtain yearly exchange rates for the
decade and a half and express figures to hourly wages in USD.
The HOURLY WAGES IN USD figure for China from 2002 to 2008 was found via
wage calculations from Table 4 in Banister and Cook’s article China’s Employment and
Compensation Costs in manufacturing through 2008 published on March, 2011. The

Zealand, Norway, Philippines, Poland, Portugal, Singapore, Spain, Sri Lanka, Sweden, Switzerland, United
Kingdom, United States
8

According to this report, “total wages, salaries and others paid to the production workers was Tk.44520
per worker per annum” (Bangladesh Bureau of Statistics). I thus reached a calculation of 19.323 Taka per
hour for the year 2006, considering a 6-day workweek and an 8-hour workday.
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authors estimated hourly compensation costs of manufacturing employees in China for
this period in USD.
Next, I found hourly wages for Estonia for the years 2000- 2004 and 2006-2009
from the International Labor Comparisons of the US Bureau of Labor Statistics.
Wages for India from 1999 to 2007 were calculated using the International Labor
Comparisons of the US Bureau of Labor Statistics. This source compiled their 1999-2005
data from Sincavage et al.’s article and estimated wages for 2006 and 2007 using the
sources and methodology described in the article.
Finally, wages for Romania from 1995 to 2007 were calculated from the ILO’s
LABORTA database, available in local currency. I therefore obtained exchange rates for
the period and convert the values into USD hourly wages. I did not use GDP per capita as
a measure for wages because it wouldn’t quite reflect wages in manufacturing.

Lastly, REGULATORY QUALITY was measured using the World Bank’s Worldwide
Governance Indicators (WGI), developed by Kaufmann et al. in 2010. The WGI “report
on six broad dimensions of governance for over 200 countries over the period 19962010,” one of them being regulatory quality (Kauffman et al., 20). These indicators were
compiled based on “a large number of individual sources, and reflect the views on
governance of thousands of survey respondents and public, private, and NGO sector
experts worldwide” (Kauffman et al., 20). Even after taking the nontrivial margins of
error from these indicators into account, “it is possible to make many meaningful crosscountry and over-time comparisons: almost two-thirds of all cross-country comparisons
in 2009 result in highly-significant differences (90 percent confidence levels)” (Kauffman
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et al., 21).
In order to compare the regulatory quality of countries across years, regulatory
quality was ranked in percentile terms from 0 to 100. Higher numbers represent a better
quality of regulatory governance. In this analysis, every country received a regulatory
quality percentile for every year except 1995, 1997, 1999, 2001, as figures for these years
were not available in the WGI database.

C. Findings
I start my analysis with a series of simple linear regression that tests hypothesis 1:
the impact of MFA MEMBERSHIP on apparel export market share. Here, I separately
estimated for each year a simple regression model ("Model 1") with only the timeinvariant MFA MEMBERSHIP as the explanatory variable. As Figure 1 shows, the coefficient
estimated for MFA MEMBERSHIP is positive for each year, which indicates that countries
subjected to quota restrictions had a larger market share than countries not covered by the
MFA (as of 1994). While the estimated coefficient for MFA MEMBERSHIP remained
statistically significant throughout the 15 year period (with p<.01 for every year). The
coefficient of determination (R2) demonstrates a weakening relationship between MFA
MEMBERSHIP

and market share throughout the years. 9This makes sense. As the quota

system under the MFA was progressively removed since the introduction of the ATC, we
should expect a weakening of the relationship between MFA MEMBERSHIP status and the
patterns of apparel trade.
In fact, the R2 decreases by half throughout the period from 0.1275 to 0.0716 (refer to Table A2 in
Appendix).
9

E s t e f a n | 28

The Effect of the MFA on Market Share

A second model introduces control variables in the linear regression to observe
the effects of MFA MEMBERSHIP on log-transformed Market Share. I took the log of several
variables in order to minimize arithmetic differences in subsequent data analyses. These
control variables are LOG-TRANSFORMED POPULATION and LOG-TRANSFORMED GDP PER
CAPITA,

obtained from the World Bank’s World Development Indicators, and expressed

in millions and current USD, respectively. The results can be seen in Model 2 (Table 5).
Model 2 introduces a much higher determinacy of MFA MEMBERSHIP on market share by
yielding higher values for R2 throughout the time series, reinforcing the effect of MFA
MEMBERSHIP on

market share. However, controlling for population and GDP per capital
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makes these findings insignificant at the beginning of the period, especially in 1995,
when p> 0.1. The significance of MFA MEMBERSHIP increases throughout the decade and a
half and it is really only in 2006 that Model 2 has a more significant explanatory value of
MFA MEMBERSHIP on

log-transformed market share. The spiked significance of the MFA

MEMBERSHIP variable

in 2006 makes sense, as this was the first year after the quotas were

complete removed under the MFA. Even with the introduction of control variables, the
significance of MFA MEMBERSHIP throughout the years suggests that the beneficiaries of
the MFA were involved in little trade anyways. This also makes sense, as beneficiary
countries, those who were not MFA members and were coded 0, were involved in little
trade anyway and therefore explains why they weren’t involved in this global trade
arrangement.
Indeed, Models 1 and 2 therefore respond to hypothesis 1 by confirming that the
removal of the quotas under the MFA did have a significant impact on market share. It is
presumable that the progressive liberalization of trade, and especially the total removal of
quotas in 2005, would have an effect on apparel export market share. However, was the
removal of the MFA restrictions the only factor explaining this phenomenon?
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Model 3 shows MFA MEMBERSHIP on log-transformed market share controlling for
LOG-TRANSFORMED POPULATION

and LOG-TRANSFORMED GDP PER CAPITA, using a 1995

LOG-TRANSFORMED MARKET SHARE BASELINE.

Model 3 yields more significant results, with

an even higher coefficient estimated for MFA MEMBERSHIP compared to the previous two,
with an R2 value of .8951. The positive and very significant coefficient for MFA
MEMBERSHIP shows

that countries with no quota imposed on them increased their market

share throughout the years. Additionally, the negative correlation in the LOGTRANSFORMED GDP PER CAPITA

control variables would suggest that with the removal of

the quotas under the MFA, countries with a lower GDP per capita would trade more, as
one would assume that these countries’ wages would generally be lower for all sectors of
the economy, including apparel manufacturing. However, two problems arise with this
assumption. First, LOG-TRANSFORMED GDP PER CAPITA is very insignificant, with p>.1.
Second, the assumption that countries with lower GDP per capita have lower
manufacturing wage levels in comparison with countries with a higher GDP per capita is
valid. However, how could I make this assumption and compare manufacturing wages
amongst developing countries, or those with lower levels of GDP per capita?
To answer this question, I ran a fourth model, this time by analyzing HOURLY
WAGES IN USD on
POPULATION

log-transformed market share controlling for LOG-TRANSFORMED

and LOG-TRANSFORMED GDP PER CAPITA, using a 1995 LOG-TRANSFORMED

MARKET SHARE BASELINE.
WAGES IN USD in

I thus simply substituted the MFA MEMBERSHIP for the HOURLY

the regression analysis to solely observe the impact of wages. Model 4

reflects convincing results. Considering that it included a total of 470 observations and
yielded a slighter higher R2 value than Model 3, which had around 3 times the number of
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observations, one can observe that HOURLY WAGES IN USD has a slightly stronger
explanatory value than MFA MEMBERSHIP when analyzing the effect of each independent
variable on the dependent variable. Additionally, the coefficient is significant, suggesting
that indeed, there is an inverse relationship between GDP per capita and hourly wage
levels. Model 4 therefore confirms the assumption made from Model 3.
Model 5 displays the results for the last simple linear regression, analyzing the
effect of REGULATORY QUALITY on log-transformed market share controlling for LOGTRANSFORMED POPULATION

and LOG-TRANSFORMED GDP PER CAPITA, using the same 1995

LOG-TRANSFORMED MARKET SHARE BASELINE.

Like the other two independent variables, the

coefficient for REGULATORY QUALITY is both positive and significant, meaning that
countries with higher regulatory governance rankings are more likely to have an effect on
apparel export market share. As in Model 4, LOG-TRANSFORMED GDP PER CAPITA is
significant, but slightly less so.
In order to weigh the statistical explanatory value of each independent variable
against one another, I ran a multiple regression analysis, Model 6, with the three
independent variables and the same control variables and baseline. Even though MFA
MEMBERSHIP, HOURLY WAGES IN USD and REGULATORY QUALITY are

all positively correlated

with market share changes, HOURLY WAGES IN USD and REGULATORY QUALITY are slightly
more significant. This shows very interesting results, as it means that the second and third
independent variables, which have been less explored in the literature as explanatory
factors for market share changes, are proven to be even more significant. This does not
mean, however, that the slightly more significant HOURLY WAGES IN USD and REGULATORY
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QUALITY

should underestimate the effect of the effect of MFA MEMBERSHIP because the

differences in significance between the three independent variables isn’t terribly large.

Table 6

Model 3

Model 4

Model 5

Model 6

Model 7

1995 LogTransformed
0.9203131*** 1.055498*** 0.8879051*** 1.050051*** 1.045115 ***
Market
Share
baseline
(0.0147)
(0.0197)
(0.0197)
(0.0244)
(0.0244)
MFA
0.4356253***
0.1296446*
.1242928 *
membership
(0.0871)
(0.0716)
(0.0715)
Wages per
0.0161975***
.0201561***
.020266***
hour (USD)
(0.0034)
(0.0041)
(0.0041)
Regulatory
0.0128764*** 0.0116133*** 0.0113874***
Quality
(0.0031)
(0.0029)
(0.0029)
-.0630267
Population 0.1507028*** 0.0919769*** 0.2722859***
-.0711814**
***
(0.0242)
(0.0210)
(0.0305)
(0.0260)
(0.0280)
GDP per
-0.0451717
.2859652*** -0.1182514** -0.48329***
.4744828***
capita
(0.0294)
(0.0355)
(0.0500)
(0.0563)
(0.0565)
China
.3612976*
0.1871
Constant
0.9529707*** 2.888243***
-1.50063***
3.55724***
3.485926***
(0.3575)
(0.3692)
(0.4688)
(0.4735)
(0.4741)
R^2
N

0.8951
1418

0.9035
470

0.872
1017

0.9008
343

0.9016
343

*p<.1; **p<0.05; ***p<0.01; Standard errors are in parentheses below the coefficient
figure.

The findings from Model 6 support hypothesis 2 in showing that even though
MFA membership has been cited in the literature as the causation variable with most

E s t e f a n | 34

impact on apparel export market share, there has been less attention on the impact of
wages and governance, two factors which in fact, have a stronger explanatory power in
examining apparel export market share changes. This phenomenon might be explained by
the fact that obtaining a uniform measure of wages, let alone wage information of any
kind is a difficult task, as a majority of developing nations do not publish their figures.
The same occurs with governance. The newness of the World Governance Indicators,
published only in 2010, might explain the fact that regulatory quality was not taken into
account before in this analysis. In fact, the authors themselves highlight the challenging
task of creating a uniform measure of regulatory quality by raking countries through a
percentile system.
A final analysis, Model 7, was conducted to report out an additional finding in the
conception of my argument. It is identical to Model 6 except for the fact that it includes
CHINA as

an additional control variable, simply to see if China’s characteristic of an

outlier, as portrayed in Figure 2, would skew the findings. My thinking was that China,
considering its dominant position in the apparel exports industry, would materially
modify the results. Interestingly, Model 7 proves my assumption wrong. With an R2
figure of .9016, every single independent variable still remains as statistically significant
as in Model 6.

A. Other possible explanations
The empirical analysis portrays the positive correlation a high explanatory
significance of the three independent variables on the dependent variable. Nonetheless, I
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will illustrate a few country-specific cases that might portray possible additional
explanations.
As seen in Figure 2, Bangladesh’s apparel export competitiveness swiftly
increased in a matter of years at the end of the period. This can be attributed to the
removal of the apparel quotas, the fact that Bangladesh has low wages in comparison to
other economies, or perhaps an increase in its regulatory quality. Bangladesh’s real wages
have naturally increased over the years. Additionally, in 2006, “after prolonged
deliberations, the government has announced a new minimum wage package for all
categories of workers on October 6, 2006” (Rahman et al., 2008: 193) which hiked wages
even more than the naturally inflation-adjusted rates. Why is it then that Bangladesh’
export competitiveness increased after even more rapidly this year? To attribute this
phenomenon to the explanations detailed in the above empirical analysis would be
erroneous, as export competitiveness in this case increased as wages increased. Did
regulatory quality increase in Bangladesh and counteract the effects of increasing wages?
In fact, studies show that neither explanation is correct. Even though wages in
Bangladesh increased in Taka, the national currency, “the wages of the garment workers
have been reduced to $22 in 2004-05 from $31 in 1991 if the wages is converted into
dollars,” said Rehman Sobha, the chair of the discussion on Bangladesh’s apparel
industry (Center for Policy Dialogue, Gender Dimension of Employment in the RMG
Sector: Evidence from the Field Study).

This example shows that there are other possible explanations that could skew
apparel market share competitiveness that are country-specific. In fact, “while the
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conclusion of the ATC can be credited with being one of few agreements under the WTO
banner that has (for the most part) run its course in accordance with an agreed framework
and time schedule, it has also resulted in an extraordinary number of actual and yet-to-be
seen measures to counteract its impact” (Naumann, 2006: 33). For instance, regional
trade agreements or bilateral preferential trade provisions were negotiated to continue the
protectionist nature of the MFA, but on a regional or bilateral scale, rather than global.
These negotiations have played an important role in export competitiveness (Van
Heerden et. al, 2003: 2). When China joins the WTO in 2001, for example, a Textiles
and Safeguard Clause was written into the accession agreement of the ATC allowing the
US and EU to negotiate and impose their own regulations on Chinese textile imports
(BMI Industry Analysis, ). Figure 1 shows the impact of this regulation. While its
implication did not decrease China’s market share growth, it at least could be partly
responsible for its deceleration in 2001.

4. Conclusion
The literature comparing export performance across countries and years has been
very limited in terms of conducting a truly global analysis that takes both trade and nontrade factors into account. This Senior Honors Thesis introduces a systematic approach to
explaining the changes in apparel export competitiveness by empirically testing and
comparing the arguments posed by researchers in the field. For the first time, this study
takes into account every single country in the world, regardless of whether they benefit
from comparative advantages in the industry or not. It also introduces the wage variable
in a more complete fashion, as previous studies have made use of this factor limited to
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available data, either by using the ILO’s Key Indicators of the Labor Market measures, its
LABORSTA database, or the International Comparisons of Hourly Compensation Costs
for all employees in Manufacturing data from the US Bureau of Labor Statistics.
Combining all of these sources, along with wage values from specific articles and my
own extrapolated data (through exchange rate conversions) strengthened the results by
allowing for a greater number of observations. However, the process of obtaining data for
this variable allowed me understand why it was never been used before in this fashion.
The new version of the OWW database in February of 2012 will definitely serve as a first
step to a more accurate and updated comparison of wages around the world and across
years.
The series of Models in this study support both of the hypotheses of this Paper.
The validation of my H1, though apparent, confirms the extent to which the MFA and the
ATC have had an impact on apparel export market share different across countries and
throughout the last fifteen years. Empirical testing for the impact of the other independent
variables, hourly wages and regulatory quality, showed rather surprising results. Even
though these last two factors proved to be more significant than MFA membership in
explaining apparel export market share changes, and thus statistically support H2, they do
so very slightly. I would have expected these two variables to be much more significant
than MFA membership, as the progressive removal of the quotas started 15 years ago
with the introduction of the ATC. These results lead me to conclude that while the
demand of the apparel industry is volatile and fast-paced, the supply, or sourcing, is
rather slow in adjusting to the removal of the quotas. While some countries show greater
changes in export market share either by a faster response to the quota removal, a change
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in wage levels, or the imposition of more strict regulatory quality measures, the overall
global results over time show that MFA membership at the beginning of the period still
has implications in determining export market share competitiveness. Even controlling
for China in Model 7, who experienced large changes in these three variables, supports
the fact that being a member of the MFA, a regime that started in 1974, still has a
powerful explanatory value in apparel export market share.
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Appendix:

E s t e f a n | 42

Table 2A: Model 1: MFA Membership on Market Share

Year

1995

1996

1997

1998

1999

MFA
0.0157679*** 0.0149864*** 0.0159359*** 0.0143303*** 0.0143703***
membership
0.0042

0.0037

0.0037

0.0034

0.0032

(3.7800)

(4.0900)

(4.3200)

(4.2000)

(4.4600)

0.0024

0.0022

0.0019

0.0023

0.0020

(0.0026)

(0.0022)

(0.0021)

(0.0020)

(0.0018)

R^2

0.1275

0.1297

0.1355

0.1289

0.1338

N

100.0000

114.0000

121.0000

121.0000

131.0000

2000

2001

2002

2003

2004

Constant

MFA
0.0141521*** 0.0143543*** 0.0137719*** 0.0137896*** 0.0140234***
membership

Constant
R^2
N

0.0031
(4.5900)
0.0017
(0.0017)
0.1254
149.0000
2005

0.0031
(4.5800)
0.0017
(0.0017)
0.1265
147.0000
2006

0.0032
(4.3700)
0.0019
(0.0017)
0.1090
149.0000
2007

0.0032
(4.2600)
0.0018
(0.0018)
0.1075
153.0000
2008

0.0034
(4.1600)
1.0000
(0.0019)
0.1035
152.0000
2009

MFA
0.0146561*** 0.0151161*** 0.0153353*** 0.0161585*** 0.0160473***
membership

Constant
R^2
N

0.0036
(4.0300)
0.9300
(0.0020)
0.0966
154.0000

0.0041
(3.7300)
0.0014
(0.0022)
0.0832
155.0000

0.0042
(3.6300)
0.0014
(0.0014)
0.0819
150.0000

0.0047
(3.4200)
0.0015
(0.0026)
0.0766
143.0000

0.0049
(3.2800)
0.0015
(0.0028)
0.0716
141.0000

*p<.1; **p<0.05; ***p<0.01; Standard errors are in parentheses below the coefficient
figure.

