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About us 

 

PIXEL - the Cambridge Undergraduate Journal of Development Economics is a student run journal 

committed to promoting research and writing by undergraduate students around the world in the field 

of development economics. 

Our goal is to promote writing and research by students from all around the world, to provide access 
for undergraduates to a resource normally reserved for professionals and graduate students in the 
field, to create a spirit of critical and original thinking and international dialogue, to establish a forum 
where a broad spectrum of opinions on economic development can be uttered, where ideas and views 
can be exchanged not only on what the inherently diverse concept of development is or what it should 
be, what it may and what it can involve, ranging from issues of poverty and inequality through 
institutions and market structures to individual behaviour and social choice, remembering possibilities 
as well as constraints but also to ensure that previously unheard voices are heard, to recognize those 
who argumentatively stand up for what they believe to be true, to create an environment in which 
atypical, nonconforming ƻǊ ǳƴŎƻƳƳƻƴ ǾƛŜǿǎ Ŏŀƴ ŎƻŜȄƛǎǘ ǿƛǘƘ ǘƘŜ ΨǎǘŀƴŘŀǊŘΩΣ ΨŀŎŎŜǇǘŜŘΩ ŎƻƴǾŜƴǘƛƻƴΣ ǘƻ 
provide a frame to integrate and embrace while allowing to differ and diverge, to comprise fresh as 
well as traditional outlooks, valuing contributions from all over the world regardless of their origin, to 
permit experimentation as well as discussion. 

Because we live in a world that is not only growing and developing, but also polar and unequal, where 
the conditions of so few are immensely distant from the conditions of so many, in a world which on the 
one extreme is rapidly changing while at the same time profoundly inertial, where often swift 
economic shifts occur, while conventions and cultural norms are deep-rooted and ideas slow to 
change. Because it is the multitude of pixels that make up the overall picture, because we firmly 
believe that the array of thoughts and initiatives can make a difference, because we believe in the 
power of ideas.  

 

Ψ¢ƘŜ ƛŘŜŀǎ ƻŦ ŜŎƻƴƻƳƛǎǘǎ ŀƴŘ ǇƻƭƛǘƛŎŀƭ ǇƘƛƭƻǎƻǇƘŜǊǎΣ ōƻǘƘ ǿƘŜƴ ǘƘŜȅ ŀǊŜ ǊƛƎƘǘ ŀƴŘ ǿƘen they are wrong, 
are more powerful than is commonly understood. Indeed the world is ruled by little else. Practical men, 
who believe themselves to be quite exempt from any intellectual influence, are usually the slaves of 
ǎƻƳŜ ŘŜŦǳƴŎǘ ŜŎƻƴƻƳƛǎǘΦΩ                  /John Maynard Keynes/ 
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Call for submissions 

 

PIXEL - the Cambridge Undergraduate Journal of Development Economics is already 
seeking submissions for its next issue. We are looking for papers, essays and articles on 
topics in the field of economic development. Eligible to submit are all undergraduate 
students enrolled in a program related to economic development. The journal accepts 
submissions from all around the world, therefore as long as the submission is in English 
and on economic development, it will be reviewed. Papers and essays written for 
classes, honours theses, based on fieldwork experience or written independently are 
welcome. The papers and essays need not focus on current issues, they may be 
historical in nature, but articles must be current. Multiple submissions are allowed. If 
the manuscripts submitted were originally written for a course, they must have received 
(the equivalent of) a grade of A- or better.  

Manuscripts should be presented in a clear and consistent manner, and should adhere 
to the basic guidelines available on our website www.pixelthejournal.com. Nonetheless, 
authors should feel free to exercise their creativity and discretion while keeping with 
these basic guidelines. Any questions regarding format and style are welcomed.  

 

CALL FOR SUBMISSIONS IS ON-GOING - Deadline for the 2009 issue is July 1st.  

Send work and questions to pixelthejournal@gmail.com 

  

http://www.pixelthejournal.com/
mailto:pixelthejournal@gmail.com
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Is Africa Stuck? 

Jennifer Cowman 

 

¢Ƙƛǎ ǇŀǇŜǊ ŘƛǎŎǳǎǎŜǎ ǘƘŜ ǉǳŜǎǘƛƻƴΤ ΨLǎ 

!ŦǊƛŎŀ ǎǘǳŎƪΚΩ Lǘ ǿƛƭƭ ōŜƎƛƴ ōȅ ŎƻƴǎƛŘŜǊƛƴƎ ǿƘŀǘ 

ƛǎ ƳŜŀƴǘ ōȅ ǘƘŜ ǘŜǊƳ ΨǎǘǳŎƪΩΣ ǘƘǊƻǳƎƘ ŀƴ 

examination of multiple equilibria and the 

existence of coordination failures. Subsequently 

we will provide some evidence, based on the 

relative economic performance of Sub Saharan 

Africa (henceforth SSA)1, suggesting that Africa 

ƛǎ ƛƴŘŜŜŘ ǘǊŀǇǇŜŘ ƻǊ ΨǎǘǳŎƪΩ ƛƴ ŀ ƭƻǿ ƭŜǾŜƭ 

equilibrium before illustrating how a problem 

of coordination may explain this. In order to 

establish this assertion further we will explore 

two alternative models of underdevelopment, 

both of which are founded upon coordination 

failures, namely the Big Push and the Predation 

model. To conclude we will summarize the 

findings of this paper and evaluate these in the 

context of policy implications.  

                                                           
1
By convention focus is primarily on Sub Saharan Africa 

excluding North African countries (Meier and Rauch, 2005). 

The concept of coordination failure 

stems from the work of Rosenstein-Rodan 

(1943) and later, Hirschman (1958), both of 

whom asserted that due to the existence of 

externalities in the form of complementarities, 

coordination failures may impede the process 

of industrialization. Complementarities emerge 

when the actions of one agent increase the 

incentives of other agents to follow suit, thus 

each agent, in accordance with their own self 

interests, faces a disincentive to being the first 

to take action (Todaro and Smith, 2006). 

Consequently action may never occur due to an 

ŜŎƻƴƻƳƛŎ ΨǎǘŀƭŜ ƳŀǘŜΩΦ ²ƘƛƭŜ ǎǳŎƘ ŜȄǘŜǊƴŀƭƛǘƛŜǎ 

were initially dismissed by the neoclassical 

school as having insignificant consequences 

they are now attributed with substantial 

distortions at the macro level (Hoff, 2000). Such 

distortions, for example a failure to 

industrialize, can result in a low equilibrium 

trap, which brings us to the notion of multiple 

equilibria (Kydd and Dorward, 2003, 2004; Hess 
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and Ross, 1997).2 To illustrate the concept of 

multiple equilibria consider the agricultural 

sector. If such is to depart from subsistence 

production the supply chain must be 

sufficiently developed, in other words there 

must be an intermediary to sell the produced 

goods. However, for an intermediary to exist 

there must be a sufficient number of farmers 

producing the same good, to exploit 

agglomeration effects, thus in the absence of 

ŎƻƻǊŘƛƴŀǘƛƻƴ ŜŀŎƘ ŦŀǊƳŜǊ Ƴǳǎǘ ΨƎǳŜǎǎΩ ǿƘƛŎƘ 

crop the other farmers will produce (Todaro 

and Smith, 2006; Ray, 1998; Fafchamps, 1998).  

In light of such, the problem of 

coordination can be described as άƘǳƴŘǊŜŘǎ ƻŦ 

people, scattered in a dense, foggy forest, 

ǘǊȅƛƴƎ ǘƻ ƭƻŎŀǘŜ ƻƴŜ ŀƴƻǘƘŜǊέΣ which implicitly 

incorporates the existence of search costs and 

departs from the neoclassical assumption of 

perfect information (Matsuyama, 1995:134; 

North, 1993). Problems of coordination, 

founded on complementary externalities can 

therefore lead an economy to a low level 

equilibrium despite the existence of a Pareto 

superior scenario (Hoff, 2000). Ray contends 

                                                           
2
 Please refer to appendix 1 for an illustration of multiple 

equilibria.  

ǘƘŀǘ ǘƘŜǊŜ ƛǎ ƴƻ άƻǊƛƎƛƴŀƭ ŎŀǳǎŜέ ƻŦ ŀƴ ŜŎƻƴƻƳȅ 

ōŜŎƻƳƛƴƎ ΨǎǘǳŎƪΩΣ ōǳǘ ǊŀǘƘŜǊ ǘƘŀǘ ŀ ǎŜŜƳƛƴƎƭȅ 

insignificant event, such as the absence of 

coordination, may be magnified thus permitting 

a suboptimal equilibrium to prevail (Ray, 2000: 

19). To illustrate consider the following. If a 

country fails to adopt a new technology due to 

a lack of coordination, this seemingly minor 

event may prevent further advances in 

technology and production techniques which 

may eventually result in a failure to 

industrialize. It is interesting to note that while 

the gravity of these initial distortions have only 

been acknowledged in recent years as having 

άōǳǘǘŜǊŦƭȅ ŜŦŦŜŎǘǎέΣ YŜȅƴŜǎ ƛƳǇƭƛŎƛǘƭȅ 

incorporated the effects of such into his 

General theory with the concept of the 

multiplier which is a type of deviation 

amplifying effect (Ray, 2000:19; Keynes, 1936). 

Furthermore, consistent with this hypothesis 

Leijonhufvud (1981) contends that coordination 

failures do in fact result in deviation amplifying 

effects. 

Arguably, the notion of multiple 

equilibria can be reconciled with the dismal 

economic performance of SSA, which has 

dramatically deteriorated; by 1950 a sample of 

African counties had out grown their Asian 
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counterparts, however, from 1970 onwards 

there was a notable divergence between the 

two continents (Collier and Gunning, 1999). The 

мфулǎ ŀǊŜ ǎŀƛŘ ǘƻ ōŜ ǘƘŜ Ψƭƻǎǘ ŘŜŎŀŘŜΩ ƛƴ ǘƘŀǘ нл 

African countries were poorer in the 1980s than 

they were in the 1970s (Ghura, 1995). The 

ŜȄǘŜƴǘ ƻŦ !ŦǊƛŎŀΩǎ ōƭŜŀƪ ŜŎƻƴƻƳƛŎ ǇŜǊŦƻǊƳŀƴŎŜ 

ƛǎ ōŜǎǘ ƛƭƭǳǎǘǊŀǘŜŘ ōȅ ǘƘŜ ŜȄƛǎǘŜƴŎŜ ƻŦ ǘƘŜ Ψ!ŦǊƛŎŀ 

ŘǳƳƳȅΩΣ ǿƘƛŎƘ ǿŀǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀƴ ŀƴƴǳŀƭ 

decline in GDP per capita exceeding 1% per 

annum from 1960-85, this suggests that Africa 

ƛǎ ΨǎǘǳŎƪΩ ƛƴ ŀ ǇƻǇǳƭŀǘƛƻƴ ǘǊŀǇ ό9ƴƎƭŜōŜǊǘΣ нлллΤ 

Savvides, 1995; Bloom and Sachs, 1998; Hess 

and Ross, 1997). While on an aggregate level 

the world is converging, Africa is the only area 

to exhibit long term divergence (Collier, 2006).  

1. The Big Push 

SSA is the least industrialized region in 

the World. Therefore Rosenstein-wƻŘŀƴΩǎ 

model, the Big Push, is particularly applicable as 

evidenced by the agricultural proportion of GDP 

in the SSA regions (Opio, 1999; Rosenstein-

Rodan, 1943; Hess and Ross, 1997). As 

previously noted, Rosenstein-Rodan contended 

that the existence of complementarities meant 

that while simultaneous industrialization was 

profitable, such was not true for one firm or 

one sector (Murphy, Shleifer and Vishny, 1988). 

It is important to note, particularly in the 

ŎƻƴǘŜȄǘ ƻŦ !ŦǊƛŎŀΩǎ ǇƻƻǊ ŀƎǊƛŎǳƭǘǳǊŀƭ 

performance that industrialization also refers to 

modernizing the agricultural industry (Hess and 

Ross, 1997; Todaro and Smith, 2006). Pecuniary 

externalities, that is spillovers concerning costs 

or revenues, are the origin of multiple equilibria 

(Todaro and Smith, 2006; Murphy, Shleifer and 

Vishny, 1988). These market transaction 

externalities, hence the term pecuniary, are 

evident in SSA; sectors in a developed economy 

proliferate and become specialized, the gains of 

which were popularized by Smith, however in a 

developing economy such as Africa, the 

boundary of the firm is bloated thus raising 

average production costs (Smith, 1776; 

Fafchamps, 1998). Thus if the economy is 

resistant to specialization disincentives exist for 

each individual firm or sector to specialize 

thereby limiting the economy to an 

unindustrialized low level equilibrium. 

Consider the model illustrated below: 

the wage offered in the industrialized sector 

exceeds that offered in the traditional sector 

and therefore workers in the industrialized 

sector can afford to purchase industrialized 
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products. However, since no individual or firm 

(to extend the above commercial example) 

spends all income on one product the 

profitability is dependent on the demand 

created by the employees of other 

industrialized firms (Todaro and Smith 2006; 

Murphy, Shleifer and Vishny, 1988; Ray, 1998). 

Thus in order for Africa to shift to the 

industrialized equilibrium and escape the 

poverty trap, specialization is required both in 

terms of cost and in creating demand, and 

indeed revenue, be it for individuals, domestic 

or international firms (Fafchamps, 1998). For a 

diagrammatic illustration of this model please 

see Appendix 2. 

2. Predation Model 

The predation model offers an 

alternative explanation for the pervasive nature 

of subsistence agriculture in SSA; rent seeking 

and the implications of such for growth 

(Murphy, Shleifer and Vishny, 1993). Rent 

seeking, subject to complementary 

externalities, creates incentives to further 

engage in rent seeking activities and is 

therefore self-sustaining. Consistent with the 

ecological perspective, the informal or 

unwritten norms of a society and its history 

contribute to the enduring existence of rent 

seeking; if dishonest behaviour is the norm in 

an environment there is evidence to suggest 

that such behaviour will continue. Therefore, 

just as it would prove unprofitable for one firm 

to industrialize, it is unprofitable for one 

individual to behave honestly (Hoff, 2000; 

North, 1993; Murphy, Shleifer and Vishny, 

1993; Krugman, 1991; Temple, 1998).  

The existence of complementarities, in 

the form of rent seeking, leads to the 

emergence of multiple equilibria. The model 

assumes that there are three options. These are 

cash crop production (which is susceptible to 

rent seeking), subsistence production, and the 

activity of rent seeking itself (Murphy, Shleifer 

and Vishny, 1993; Kydd and Dorword, 2003, 

2004). In an economy with poor property rights 

two stable equilibria emerge. At the lower level 

equilibrium trap income is equal to subsistence 

ǇǊƻŘǳŎǘƛƻƴ ǿƘƛƭŜ ǘƘŜ tŀǊŜǘƻ ǎǳǇŜǊƛƻǊ ΨƎƻƻŘΩ 

equilibrium income is equal to industrialized 

production (Murphy, Shleifer and Vishny, 1993 

Mauro, 1995). The hypothesis that Africa began 

ŀǘ ŀ ΨƎƻƻŘΩ ŜǉǳƛƭƛōǊƛǳƳ ŀƴŘ ŘŜǎŎŜƴŘŜŘ ƛƴǘƻ ǘƘŜ 

trap due to conflict and social unrest both of 

which adversely affect productivity and 
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property rights provides a valuable insight into 

!ŦǊƛŎŀΩǎ ǇǊŜŘƛŎŀƳŜƴǘ όaǳǊǇƘȅΣ {ƘƭŜƛŦŜǊ ŀƴŘ 

Vishny, 1993; Collier, 2006; Ghura, 1995). 

The above discussion focused on private 

rent seeking. However, public rent seeking in 

the form of corruption can be even more 

pernicious to growth in that it distorts 

incentives to innovate and invest (Murphy, 

Shleifer and Vishny, 1993; Mauro, 1995; 

Mehlum, Moene and Torvik, 2003). 

Furthermore if the incentive structure of an 

economy is such that rent seeking is more 

attractive than productive sectors, there will be 

a misallocation of talent which impedes 

technological progress and growth (Murphy, 

Shleifer and Vishny, 1991). Measures such as 

the Bureaucratic Efficiency Index suggest that 

corruption has become a major issue in Africa 

(Mauro, 1995; Collier, 2006). 

3. Conclusions 

In conclusion I contend that in light of 

the poor economic performance of SSA, relative 

to other developing regions, Africa does indeed 

ǎŜŜƳ ΨǎǘǳŎƪΩΦ ²ƘƛƭŜ ƻƴŜ Ƴǳǎǘ ƴƻǘ ƻǾŜǊƭƻƻƪ 

geographical factors such as isolated or land 

locked countries, tropical climate and stocks of 

natural resources, the argument of multiple 

equilibria and complementary externalities 

ǎŜŜƳǎ ǘƻ ŜȄǇƭŀƛƴ {{!Ωǎ ǇǊŜŘƛŎŀƳŜƴǘ ǘƻ ŀ ƭŀǊƎŜ 

extent, particularly in terms of its slow 

industrialization (Collier, 2008; Fafchamps, 

1998). Convergence cannot be observed in the 

case of Africa - therefore the assertion that 

Africa ƛǎ ΨǎǘǳŎƪΩ ǇǊƻǾƛŘŜǎ ŀ ǾŀƭǳŀōƭŜ ŜȄǇƭŀƴŀǘƛƻƴ 

ŀǎ ǘƻ ǿƘȅ !ŦǊƛŎŀ Ƙŀǎ άōǳŎƪŜŘ ǘƘƛǎ ǘǊŜƴŘέ 

(Collier, 2008:80). 

In the context of policy implications, it is 

interesting to note that both the Predation 

model3 and Big Push model advocate 

intervention. However an exit strategy is crucial 

to avoid the pitfalls of public rent seeking (Kydd 

and Dorword, 2003, 2004; Thirwall, 2003). 

CǳǊǘƘŜǊƳƻǊŜ ǘƘŜ άōǳǘǘŜǊŦƭȅ ŜŦŦŜŎǘǎέ ŀǎǎƻŎƛŀǘŜŘ 

with coordination failures suggests that 

intervention should focus on the provision of 

coordination, since prevention is undoubtedly 

better than what amounts to a rather elusive 

cure.  

 

                                                           
3
 The predation model acknowledges the improbability that 

market forces will shift an economy from a low level 
equilibrium and implicitly incorporates the notion of the Big 
0ÕÓÈ ÍÏÄÅÌ ÂÙ ÓÔÁÔÉÎÇ ÔÈÁÔ ÁÎ ÅÃÏÎÏÍÙ ÍÕÓÔ ÂÅ ȰÊÕÍÐ 
ÓÔÁÒÔÅÄȱ ɉ-ÕÒÐÈÙȟ 3ÈÌÅÉÆÅÒ ÁÎÄ 6ÉÓÈÎÙȟ ρωωσȡτρςɊȢ  
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Appendix 1 

An illustration of multiple equilibria. Adapted from Todaro and Smith (2006:149). 

 

Appendix 2 

An illustration of the Big Push model. Adapted from Todaro and Smith (2009: 169) 
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The Effect of the Multi-Fibre Agreement on Bangladeshi Garment Labour 

Saurabh Pant 

 

Abstract 

In 1974, a Multi-Fibre Agreement (MFA) came 

into effect that resulted in the imposition, by 

industrialized nations, of quota restraints on 

ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎΩ ŜȄǇƻǊǘǎ ƻŦ ǘŜȄǘƛƭŜǎ ŀƴŘ 

clothing products.  Importantly, some of the 

worlŘΩǎ ǇƻƻǊŜǎǘ ƴŀǘƛƻƴǎ ς most notably, 

Bangladesh ς were exempt from many of these 

restrictions.   Foreign investors were attracted 

ōȅ .ŀƴƎƭŀŘŜǎƘΩǎ ǇǊŜŦŜǊŜƴǘƛŀƭ ǘǊŜŀǘƳŜƴǘ ǿƛǘƘƛƴ 

the MFA, as well as her abundant supply of 

ŎƘŜŀǇ ƭŀōƻǳǊΦ  .ŀƴƎƭŀŘŜǎƘΩǎ ƎŀǊƳŜƴǘ ƛƴdustry 

grew as a consequence, with exports of 

garments rising from US$31 million in 1983 to 

US$7900 million in 2005. However, at the end 

of the Uruguay Round of trade talks, the Multi 

Fibre Agreement was replaced by the 

Agreement on Textiles and Clothing (ATC). The 

ATC called for the phasing out and eventual end 

of the previous quota restraints by 2005.  

Judgements, by the likes of The Financial Times, 

ǘƘŀǘ .ŀƴƎƭŀŘŜǎƘΩǎ ƎŀǊƳŜƴǘ ƛƴŘǳǎǘǊȅ ǿƻǳƭŘ ōŜ 

less competitive than that of China led to  

predictions that CƘƛƴŀ ǿƻǳƭŘ ōŜ ǘƘŜ άǿƛƴƴŜǊέ 

after 2005. The garment industry is the single 

largest source of formal employment in 

Bangladesh and the growth of the garment 

industry has been significant in reducing 

.ŀƴƎƭŀŘŜǎƘΩǎ ǇƻǾŜǊǘȅΦ DƛǾŜƴ ǘƘƛǎ ǇǊƻƳƛƴŜƴŎŜ ƻŦ 

the garment industry in the Bangladeshi labour 

force, my objective is to examine the impact of 

the multi-fibre agreement on the Bangladeshi 

garment labour. This paper explores how the 

phasing out of the MFA quotas affected the 

Bangladeshi garment labour by looking at how 

ǘƘŜ ǾŀƭǳŜ ƻŦ .ŀƴƎƭŀŘŜǎƘΩǎ ƎŀǊƳŜƴǘ ŜȄǇƻǊǘǎ 

changed during key years when the MFA 

structure changed. I find that the phasing out of 

the MFA quotas had no significant impact on 

the value of Bangladeshi garment exports. I 

conclude that even though these results are 

promising for Bangladesh, it has only been a 

few years after the expiration of the MFA 

quotas and the garment industry still has 
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significant constraints that need to be 

addressed. 

1. Introduction 

 The Multi-Fibre Agreement (MFA 

hereafter) quotas lasted from 1974 to 2005. 

This agreement resulted in a set of Voluntary 

Export Restraints (VER hereafter) being 

imposed on developing countries as the United 

States, the European Union and other 

industrialized nations forced developing 

countries to use export quotas on textiles and 

clothing products. According to Pugel (2004), 

industrialized countries used this form of 

protectionism in order to protect their import-

competing firms who wanted time to adjust to 

the rising foreign competition. The developing 

country China, which was one of the big textiles 

and clothing exporters at the time, was 

adversely affected by this MFA arrangement. 

China could not export as many textiles and 

clothing products as it wanted. Bangladesh, 

another developing country, had a different 

experience. According to a 2007 IMF report, 

.ŀƴƎƭŀŘŜǎƘΩǎ ƎŀǊƳŜƴǘ ƛƴŘǳǎǘǊȅ ƎǊŜǿ ƻǳǘ ƻŦ ǘƘŜ 

quota system associated with the multi-fibre 

agreement. This paper explores how the 

phasing out of the MFA quotas, during the 

phase-out periods, affected the Bangladeshi 

garment labour. 

 .ŀƴƎƭŀŘŜǎƘΩǎ ƎŀǊƳŜƴǘ ƛƴŘǳǎǘǊȅ 

benefited from the MFA for several reasons. 

According to Perkins (2006), when a developing 

country like China filled up its export quotas, 

foreign investors had to look elsewhere to 

locate production facilities in order to export 

more textiles and clothing products to the 

industrialized countries. The production side of 

the garment industry requires relatively 

unskilled labour and Bangladesh had an 

abundant supply of low-cost and unskilled 

labour. Mlachila and Yang (2004) also state how 

Bangladesh benefited from preferential trade 

treatment within the MFA. In the US, in 2001-

02, Bangladesh faced quotas in 30 categories of 

products while China faced quotas in 90 

categories of products. Furthermore, in the EU 

Bangladesh benefited from being part of the 

Everything But Arms Initiative. This initiative 

came into effect in 2001, and allowed the least 

developed countries in the world to export 

their products to the EU market with duty-free 

and quota-free access. Bangladesh was one of 

these countries, while China was not. 
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 The garment industry in Bangladesh has 

grown immensely since it was first set up. 

According to the Bangladesh Garment 

Manufacturers and Exporters Association, 

garments made up about 4 percent of 

.ŀƴƎƭŀŘŜǎƘΩǎ ǘƻǘŀƭ ŜȄǇƻǊǘǎ ƛƴ мфуоΦ IƻǿŜǾŜǊΣ 

by 2003, garments made up about 75 percent 

ƻŦ .ŀƴƎƭŀŘŜǎƘΩǎ ǘƻǘŀƭ ŜȄǇƻǊǘǎΦ !ƭǎƻΣ ƛƴ мфуоΣ 

garment exports were valued at US$31.57 

million, and in 2003, garment exports were 

valued at US$5,686.09 million. In addition, the 

2007 IMF report stated that the garment 

industry is the single largest source of formal 

employment in Bangladesh. Kabeer and Mahud 

(2004) noted that the garment industry 

employs about 1.8 million workers 

After the Uruguay round of 

international trade negotiations ended in 1994, 

the MFA evolved into the Agreement on Textile 

and Clothing (ATC hereafter). This new 

agreement called for the phasing out and 

elimination of the MFA quotas by 2005. 

.ŜǘǿŜŜƴ мффр ŀƴŘ нллрΣ ǘƘŜ ŦƻǳǊ άǇƘŀǎŜ-ƻǳǘέ 

periods were 1995, 1998, 2002 and 2005. On 

January 1st of each of these phase-out periods, 

the MFA structure was changed in accordance 

with the Agreement on Textiles and Clothing. 

There were two mechanisms at work during 

each phase-out period. The first mechanism 

dealt with eliminating a percentage of the 

quotas, and the second mechanism dealt with 

increasing the growth rate of the remaining 

quotas. Perkins (2006) states that a country like 

China, that had fully used its quotas during the 

MFA period, would benefit from the end of the 

quota restrictions. Predictions were made 

(prior to 2005) regarding who would be the 

winners and losers after 2005. Jonquières 

(2004) said China would be the biggest winner 

while Bangladesh would be vulnerable to global 

competition. China had an efficient, large-scale 

production and low costs that would give it a 

decisive advantage. 

My objective is to examine the extent of 

the impact of the multi-fibre agreement on the 

Bangladeshi garment labour force. This paper 

uses a gravity model to see if the levels of 

.ŀƴƎƭŀŘŜǎƘΩǎ ƎŀǊƳŜƴǘ ŜȄǇƻǊǘǎ ŎƘŀƴƎŜŘ 

significantly during the key years when the MFA 

quota structure was being changed in 

accordance with the Agreement on Textiles and 

Clothing. If total garments exports decreased 

then it is reasonable to assume that the 

amount of garment labour required would also 
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decrease, because if you are exporting less, 

then you need less labour.  

The novelty of this paper lies in the fact 

that it offers an economic model to examine 

how the phasing out of the MFA quotas during 

the phase-out periods affected the Bangladeshi 

garment labour. Furthermore, the topic itself is 

important to the Bangladeshi economy. Kabeer 

and Mahud (2004) note that the Bangladeshi 

poverty levels have declined from over 70 

percent in the 1970s to 40 percent in 2000. 

Although Kabeer and Mahud (2004) do not 

mention the percentage of garment workers 

affected by this decline in poverty, they still 

suggest that the increase in paid work, which 

the garment industry provided, had been 

significant to the goal of reducing poverty. 

Therefore if a lot of garment workers lose their 

jobs because of the dismantling of the MFA, 

then the level of poverty in Bangladesh could 

increase after 2005.  

Section II will provide a literature review 

which will help the reader understand the 

background and inspiration for my model. 

Section II will also provide my predictions for 

the model. In Section III, the results of the 

model will be presented as well as an 

interpretation of the results. Section IV 

concludes with a synopsis of my results, and a 

prognosis for the Bangladeshi garment industry  

2. Literature review 

This literature review provides the 

background and inspiration for my model. It 

also provides the support for my predictions. 

Mlachila and Yang (2004) detail the constraints 

ǘƘŀǘ ŎƻǳƭŘ ŀŦŦŜŎǘ .ŀƴƎƭŀŘŜǎƘΩǎ ƎŀǊƳŜƴǘ ŜȄǇƻǊǘǎ 

competitiveness after 2005. Even though the 

unit labour costs of Bangladeshi garment 

workers are low, the productivity of this labour 

force is also low and stagnant. Unit labour costs 

are 30 to 40 percent lower in Bangladesh than 

in China, but labour productivity, as measured 

by value added per worker, is also lower. 

According to Mlachila and Yang (2004), in 

Bangladesh the value added per employee 

annually was US$900 (1997), while in China it 

was US$5,000 (2001). Mlachila and Yang (2004) 

state that this lower labour productivity is due 

to supply constraints that hinder the 

competitiveness of the Bangladeshi garment 

industry. Defective and insufficient 

infrastructure, such as the poorly functioning 

Chittagong port and the inferior 

telecommunications networks, would prove to 
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be critical constraints on an export-oriented 

garment industry. Foreign direct investment 

(FDI) in the garment sector was severely 

restricted to protect local producers who were 

competing for quota allocation during the MFA 

era. Foreign direct investment can bring 

improved skills and better technology that 

ŎƻǳƭŘ ōŜƴŜŦƛǘ .ŀƴƎƭŀŘŜǎƘΩǎ ŎƻƳǇŜǘƛǘƛǾŜ 

position. There is also relatively weak backward 

ƭƛƴƪŀƎŜ ōŜǘǿŜŜƴ .ŀƴƎƭŀŘŜǎƘΩǎ ƎŀǊƳŜƴǘ ƛƴdustry 

ŀƴŘ .ŀƴƎƭŀŘŜǎƘΩǎ ǘŜȄǘƛƭŜ ƛƴŘǳǎǘǊȅΦ ! нллт LaC 

report stated that Bangladesh had put 

restrictions on the imports of inputs for 

garments which would adversely affect the 

backward linkage. These restrictions were 

designed to protect the Bangladesh textile 

industry. The more efficiently the garment 

industry can obtain inputs, the shorter the lead 

time for Bangladeshi garment exports.  

In the following I will test if the phasing 

out of the MFA quotas during those phase-out 

period years had an adverse affect on the 

Bangladeshi garment labour. As I also need to 

control for other factors that would affect the 

trading of Bangladeshi garments, I propose the 

following gravity model: 

LN(1+Exportsi) =  ̡ 0 Ҍ ʲ1LN(Yi) Ҍ ʲ2LN(Disti) + 

Ҝ3мффл Ҍ Ҝ4мффм Ҍ Ҝ5мффн  Ҝ61993 Ҍ Ҝ71994 + 

Ҝ81995  Ҍ Ҝ9мффс Ҍ Ҝ10мффт Ҍ Ҝ111998 + 

Ҝ12мффф Ҍ Ҝ13нллл Ҍ Ҝ14нллм Ҍ Ҝ152002 + 

Ҝ16нлло Ҍ Ҝ17нллп Ҍ Ҝ18нллр Ҍ Ҝ192006 + 

Ҝ20y95*MFAEU Ҍ  Ҝ21y98*MFAEU +  

Ҝ22y02*MFAEU Ҍ  Ҝ23y05*MFAEU Ҍ ʲ24MFAEU +  

Ҝ25y95*MFAUSA Ҍ  Ҝ26y98*MFAUSA +  

Ҝ27y02*MFAUSA +  Ҝ28y05*MFAUSA +  

2̡9MFAUSA Ҍ  Ҝ30y95*MFAOTHER +  

Ҝ31y98*MFAOTHER Ҍ  Ҝ32y02*MFAOTHER +  

Ҝ33y05*MFAOTHER Ҍ ʲ34MFAOTHER Ҍ  ʶ 

Exportsi is the value of Bangladeshi 

garment exports (in US$) to a country i. Yi is the 

GDP (in constant 2000 US$) of country i that is 

ƛƳǇƻǊǘƛƴƎ .ŀƴƎƭŀŘŜǎƘΩǎ ƎŀǊƳŜƴǘǎΦ Disti is a 

measure of distance (in kilometres) between 

country i and Bangladesh. There are seventeen 

dummy year variables from 1990 to 2006. 

According to Alon (2003), the United States, the 

European Union (EU), Canada, Norway, Japan 

and Switzerland are the developed country 

participants in the Multi-Fibre Agreement. 

MFAEU is a dummy variable indicating if the 

country i is part of the EU, MFAUSA is a dummy 

variable indicating if the country i is the United 

States of America, and MFAOTHER is a dummy 
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variable indicating if country i is one of the 

other four developed country participants in 

the MFA.  I interact each of these MFA dummy 

variables with the years 1995, 1998, 2002, and 

2005. As stated before, these are the four 

phase-out periods where a significant change 

occurred in the MFA quota structure. These 

interaction variables are the variables of 

interest in this paper. I predict that there will be 

significant negative coefficients on these 

variables of interest, and thus the phasing out 

of the MFA quotas during the phase out periods 

will have an adverse impact on the value of 

Bangladeshi garment exports. I expect the value 

of Bangladeshi garment exports to decrease 

significantly to these developed country 

participants of the MFA during the phase-out 

periods. Consequently, the phasing out of the 

MFA quotas during the phase out periods is 

also expected to have an adverse impact on the 

Bangladeshi garment labour.  

There is evidence from the third phase 

out period which supports the prediction of 

negative coefficients on the variables of 

interest. During the Phase III process of the ATC 

in 2002, 18 percent of the MFA quotas were 

eliminated and the growth rate of the 

remaining quotas increased by 27 percent. 

Mlachila and Yang (2004), nonetheless, state 

that while Chinese exports surged from 2001 to 

2003, Bangladeshi exports of products that fell 

under Phase III integration by 46 percent (in 

value terms) in the EU market and 41 percent in 

the U.S. market.  

These differences in the rules of origin 

could have different implications for which type 

of Bangladeshi garment export goes to which 

country. This is the reason why I decided to 

break up the MFA importers into the three 

groups (EU, USA and Other), instead of using a 

single MFA variable to encompass all these 

developed countries.  

According to Kee and Krishna (2007), 

different rules of origin specifications between 

the EU and US have influenced the type of 

garment exports to each of these countries. 

Bangladeshi garment exports can be broken up 

into knit or crochet garments and woven (not 

knit/crochet) garments. When the Everything 

But Arms (EBA) initiative came into effect in 

нллмΣ .ŀƴƎƭŀŘŜǎƘΩǎ ŜȄǇƻǊǘǎ ŜƴƧƻȅŜŘ Řǳǘȅ-free 

and quota-free access to the EU but these 

exports had to comply with the rules of origin. 

The garment had to start its local 
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manufacturing process from yarn and, hence, 

the use of imported yarn was prohibited. Kee 

and Krishna (2007) state that in the United 

States there were tariffs of about 20 percent, 

and quota restrictions but the use of imported 

yarn was allowed as long as the garment was 

made in Bangladesh. According to Kee and 

Krishna (2007), the knit/crochet garment firms 

could easily manufacture their garments from 

the domestic yarn. However the woven (not 

knit/crochet) garment firms need to use 

domestic cloth, which commands a premium 

price, and thus, for woven garments, the EBA 

rules of origin raises costs by almost as much as 

the United States tariff. As a result, Kee and 

Krishna (2007) state that the EU effective trade 

policy is slightly less restrictive than that of the 

US in woven garments, but is much less 

restrictive in non woven garments. Therefore, 

Bangladesh might export more knit/crochet 

garments to the EU than the United States.  

Regressions have been run using 

STATA10. The regression has been run twice on 

the two types of garment exports. The garment 

exports were split up into two categories 

according to UN COMTRADE: 

61: Name: Articles of apparel, accessories, knit 

or crochet 

Description: Art of apparel & clothing access, 

knitted or crocheted. 

62: Name: Articles of apparel, accessories, not 

knit or crochet (woven) 

Description: Art of apparel & clothing access, 

not knitted/crocheted (woven) 

For the tables of both of these 

regressions please see the appendix (Table 61 

and Table 62). The regression was run 

separately for each garment category.  

The collected data used for this model is 

an unbalanced panel as countries have changed 

between the years 1989 to 2006, such as the 

break up of the USSR and the World 

Development Indicators (WDI) data source does 

not give GDP for some years for some 

countries. For a more detailed description of 

the data sources please see the appendix as 

well. 

3. Results and analysis 

The results of the model are described 

in this section. The section also provides an 
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explanation of the results compared to the 

initial predictions. 

According to Table 61, the coefficients 

on the variables of interest are positive when 

the years 1995 and 1998 are interacted with 

the MFA groups, but are negative when the 

year 2002 and 2005 are interacted with the 

MFA groups. However, none of the coefficients 

on the variables of interest are significant at a 

suitable level; in fact the majority of the t-

statistics are considerably low. Therefore, the 

phasing out of the MFA quotas during the 

phase-out periods does not seem to have any 

significant impact on the value of the 

knit/crochet garment exports. My previous 

prediction of significantly negative coefficients 

is not supported at all by these results. 

According to Table 62, the coefficients 

on the variables of interest are positive when 

the year 1995 is interacted with the MFA 

countries. The coefficient is also positive when 

the year 1998 is interacted with the EU, but the 

coefficients are negative when the year 1998 is 

interacted with the USA and when the year 

1998 is interacted with the other MFA 

participants. The coefficients are negative when 

the years 2002 and 2005 are interacted with 

the MFA countries. However, similar to the 

other STATA regression, none of the 

coefficients on the variables of interest are 

significant at a suitable level; in fact the 

majority of the t-statistics are considerably low. 

Therefore, the phasing out of the MFA quotas 

during the phase-out periods does not seem to 

have any significant impact on the value of the 

woven (not knit/crochet) garment exports. My 

previous prediction of significantly negative 

coefficients is not supported at all by these 

results.  

Why the coefficients on the variables of 

interest are not negatively significant 

My prediction of significant negative 

coefficients on the variables of interest is not 

substantiated as the STATA regressions have 

shown that the coefficients are not statistically 

significant. The phasing out of the MFA quotas 

during the phase-out periods does not seem to 

result in any effect on the value of garment 

exports.  Therefore, the phasing out of the MFA 

quotas during the phase-out periods should not 

have any impact on the Bangladeshi garment 

labour. Given the concerns that were expressed 

about how the removal of the MFA quotas will 
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affect the Bangladeshi garment industry, the 

results are surprising and promising. 

 However, there are valid reasons that 

could explain why the results of my model do 

not match my predictions. The Bangladesh 

garment industry seemed to have preferential 

treatment during the phase-out periods. During 

each phase-out period, a percentage of quotas 

were eliminated and there was an increase in 

the growth rate of the remaining quotas. 

However, these growth rates of the MFA 

quotas were not uniform across countries. 

According to Mlachila and Yang (2004), 

Bangladesh was allowed an average annual 

growth rate of 12.9 percent for its U.S. base 

quotas, which was 60percent higher than the 

average annual growth rate of US base quotas 

for its main competitors. Furthermore, in the 

EU market, Bangladesh benefited from being 

part of the Everything But Arms initiative which 

came into effect in 2001 and allowed 

.ŀƴƎƭŀŘŜǎƘΩǎ ƎŀǊƳŜƴǘ ŜȄǇƻǊǘǎ ƛƴǘƻ ǘƘŜ 9¦ ǿƛǘƘ 

duty-free and quota-free access. China, one of 

.ŀƴƎƭŀŘŜǎƘΩǎ Ƴŀƛƴ ƎŀǊƳŜƴǘ ŜȄǇƻǊǘƛƴƎ 

competitors, was not part of this initiative. 

These trade advantages could explain why the 

coefficients on the variables of interest are not 

negative.  

 On the other hand, the Bangladesh 

garment industry might have just been able to 

remain competitive even though the MFA 

quotas were being phased out. Bangladesh has 

a labour cost advantage over its competitors. 

The 2007 IMF report states that even after 

adjustment is made for productivity differences 

acrosǎ ŎƻǳƴǘǊƛŜǎΣ .ŀƴƎƭŀŘŜǎƘΩǎ ƎŀǊƳŜƴǘ 

industry holds a significant per unit labour cost 

advantage. Therefore, the coefficients on the 

variables of interest might not be negative 

because of this advantage. 

 Furthermore, according to Mlachila and 

Yang (2004), the garment industry in 

Bangladesh enjoyed some privileges that were 

in place to mitigate the effect of other industry 

constraints (low labour productivity, poor 

infrastructure, and so forth). These 

arrangements range from reduced income tax 

rates to cash incentives. However, Mlachila and 

Yang (2004) assert that the overall effect of 

these arrangements is rather difficult to gauge. 

Therefore, it is uncertain how significant these 

privileges were to the garment industry during 

the phasing out of the MFA quotas. 
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Finally, the 2007 IMF report suggests 

that the overall export figures mask a 

significant structural change in the garment 

industry that is the result of a rapid increase in 

the production and export of knit/crochet 

garments. This change in structure might have 

helped keep the garment industry growing. The 

structure of the garment industry has changed 

to accommodate the rules of origin 

requirements that are associated with such 

trade policies as the Everything But Arms 

initiative. This ability to accommodate might 

have helped the Bangladeshi garment industry 

to not be adversely affected by the phasing out 

of the MFA quotas. 

4. Conclusion 

This paper attempted to examine the 

extent of the impact of the multi-fibre 

agreement on the Bangladeshi garment labour. 

I, along with many others, made the prediction 

that the phasing out of the MFA quotas during 

the phase-out periods, would adversely affect 

the Bangladeshi garment industry. However, 

the results of my model were surprising as the 

phasing out of the MFA quotas during the 

phase-out periods seemed to have no 

significant effect on the value of Bangladeshi 

garment exports, and, for that reason, no 

significant effect on the garment labour.  

The results of the model are promising 

for the Bangladeshi garment industry. The 

results suggest that the Bangladeshi garment 

industry has been able to stay competitive 

against the Chinese garment industry. 

However, Bangladesh has not been on a level 

playing field with its main competitors during 

the phase-out periods (as mentioned before) 

and even after 2004. For example, according to 

the 2007 IMF report, since the MFA ended, new 

safeguard measures are being imposed on 

China by the EU and US which probably allows 

Bangladesh to maintain a larger portion of the 

market. The 2007 IMF report also points out 

ominous evidence from Canada. Canada has 

not imposed protectionist measures on China 

since the expiration of the ATC, and 

.ŀƴƎƭŀŘŜǎƘΩǎ ǎƘŀǊŜ ƻŦ ǘƘŜ ƻǾŜǊŀƭƭ /ŀƴŀŘƛŀƴ 

market has declined. Furthermore, Bangladesh 

benefits from duty-free and quota-free access 

to the EU market under agreements such as the 

Everything But Arms initiative while China has 

faced these new safeguard measures. 

If China and Bangladesh were on a level 

playing field, the Bangladeshi garment industry 
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might not perform as well as it has done so far. 

The Bangladeshi garment workers have low 

labour productivity and there is still poor 

infrastructure such as the poorly functioning 

Chittagong port. According to the 2007 IMF 

report, these two factors are the major 

constraints of the Bangladeshi garment 

industry. Therefore, the 2007 IMF report states 

ǘƘŀǘ ŜǾŜƴ ƛŦ .ŀƴƎƭŀŘŜǎƘΩǎ Ƴŀƛƴ ŎƻƳǇŜǘƛǘƻǊǎ 

move up the value-added chain in garment 

production or even out of garment production 

completely, the labour force constraint will 

make it difficult for the Bangladeshi garment 

industry to capture more market share in the 

low-end to medium garment market and will 

prevent the industry from easily moving up the 

value added ladder.  

 Bangladesh is considered one of the 

least developed countries in the world, and the 

levels of poverty in Bangladesh have decreased 

from the 1970s to now. The growth of the 

garment industry has been significant to that 

decline in poverty. The Bangladeshi garment 

industry has performed well during the phase-

out periods and has performed well after 2004. 

However, Bangladesh and China are still not on 

a level playing field. If the Chinese and 

Bangladeshi garment industries were ever put 

on a level playing field, then the Bangladeshi 

garment industry would need to deal with 

constraints that affect its competitiveness. 

Thus, in order for the Bangladeshi garment 

industry to grow, to foster economic 

development, and to remain competitive 

against the Chinese garment industry, it is 

critical that Bangladesh employs policies to 

increase labour productivity and improve 

infrastructure. 
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Appendix 

Table 61:  

Name: Articles of apparel, accessories, knit or crochet 

Description: Art of apparel & clothing access, knitted or crocheted 

 

 

  

                                                                              
       _cons    - 25. 47286   1. 815947   - 14. 03   0. 000    - 29. 03405   - 21. 91168
    mf aot her      6. 574786   . 5926304    11. 09   0. 000     5. 412601    7. 736971
 y05mf aot her     - 1. 276643   2. 175741    - 0. 59   0. 557    - 5. 543406     2. 99012
 y02mf aot her      - 1. 11366   2. 173513    - 0. 51   0. 608    - 5. 376055    3. 148734
 y98mf aot her      . 3617013   2. 173512     0. 17   0. 868    - 3. 900691    4. 624093
 y95mf aot her      1. 958587   2. 173865     0. 90   0. 368    - 2. 304498    6. 221672
      mf ausa     7. 435019   1. 159898     6. 41   0. 000     5. 160387    9. 709651
   y05mf ausa    - 2. 460709   4. 288326    - 0. 57   0. 566    - 10. 87038    5. 948965
   y02mf ausa    - 1. 601088   4. 287202    - 0. 37   0. 709    - 10. 00856    6. 806382
   y98mf ausa     . 0460873   4. 287202     0. 01   0. 991    - 8. 361383    8. 453557
   y95mf ausa     1. 391414    4. 28738     0. 32   0. 746    - 7. 016405    9. 799233
       mf aeu      7. 64105   . 3516824    21. 73   0. 000     6. 951379    8. 330722
    y05mf aeu    - . 4814033    1. 21754    - 0. 40   0. 693    - 2. 869075    1. 906268
    y02mf aeu    - . 3112832   1. 213565    - 0. 26   0. 798     - 2. 69116    2. 068593
    y98mf aeu     1. 161227   1. 213564     0. 96   0. 339    - 1. 218648    3. 541101
    y95mf aeu     1. 893943   1. 214194     1. 56   0. 119    - . 4871671    4. 275053
      l ndi s t     - . 3194408   . 1342968    - 2. 38   0. 017    - . 5828051   - . 0560764
       l ngdp     1. 249942   . 0504839    24. 76   0. 000      1. 15094    1. 348944
       y2006     6. 042036   . 5515961    10. 95   0. 000     4. 960322     7. 12375
       y2005     6. 239317   . 5710144    10. 93   0. 000     5. 119522    7. 359112
       y2004     6. 581999   . 5402535    12. 18   0. 000     5. 522528     7. 64147
       y2003     5. 718044   . 5390741    10. 61   0. 000     4. 660886    6. 775202
       y2002     5. 033083   . 5621313     8. 95   0. 000     3. 930708    6. 135457
       y2001     4. 065388   . 5379429     7. 56   0. 000     3. 010449    5. 120328
       y2000     4. 204614   . 5358732     7. 85   0. 000     3. 153733    5. 255494
       y1999     4. 286711   . 5368352     7. 99   0. 000     3. 233944    5. 339479
       y1998     3. 018726   . 5619444     5. 37   0. 000     1. 916718    4. 120735
       y1997     2. 506835   . 5377649     4. 66   0. 000     1. 452245    3. 561426
       y1996     1. 905133   . 5387386     3. 54   0. 000     . 8486327    2. 961633
       y1995     1. 158779   . 5632083     2. 06   0. 040     . 0542928    2. 263266
       y1994     1. 018871   . 5397365     1. 89   0. 059    - . 0395856    2. 077328
       y1993     . 9750182   . 5386885     1. 81   0. 070    - . 0813835     2. 03142
       y1992     . 8306211   . 5407615     1. 54   0. 125    - . 2298459    1. 891088
       y1991     . 7007089   . 5439974     1. 29   0. 198     - . 366104    1. 767522
       y1990     . 0494382   . 5462185     0. 09   0. 928     - 1. 02173    1. 120607
                                                                              
l n1expor t s61        Coef .    St d.  Er r .       t     P>| t |      [ 95% Conf .  I nt er val ]
                                                                              

       Tot al      99941. 914  2195  45. 5316237           Root  MSE      =  4. 1224
                                                       Adj  R- squar ed =  0. 6268
    Res i dual     36724. 1731  2161  16. 9940644           R- squar ed     =  0. 6325
       Model     63217. 7409    34  1859. 34532           Pr ob > F      =  0. 0000
                                                       F(  34,   2161)  =  109. 41
      Sour ce         SS       df        MS              Number  of  obs =    2196
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Table 62:  

Name: Articles of apparel, accessories, not knit or crochet (woven) 

Description: Art of apparel & clothing access, not knitted/crocheted (woven) 

 

 

  

                                                                              
       _cons    - 25. 04991   1. 839841   - 13. 62   0. 000    - 28. 65772   - 21. 44209
    mf aot her      5. 497189    . 636412     8. 64   0. 000     4. 249226    6. 745153
 y05mf aot her     - . 2415633   2. 343912    - 0. 10   0. 918    - 4. 837826    4. 354699
 y02mf aot her     - . 5706334   2. 342447    - 0. 24   0. 808    - 5. 164024    4. 022757
 y98mf aot her     - . 0366476   2. 342728    - 0. 02   0. 988     - 4. 63059    4. 557295
 y95mf aot her      . 8158328   2. 343307     0. 35   0. 728    - 3. 779243    5. 410909
      mf ausa     6. 531058   1. 245707     5. 24   0. 000     4. 088304    8. 973811
   y05mf ausa     - 1. 19357   4. 629798    - 0. 26   0. 797    - 10. 27231    7. 885172
   y02mf ausa    - 1. 009057    4. 62906    - 0. 22   0. 827    - 10. 08635    8. 068237
   y98mf ausa    - . 3885097   4. 629203    - 0. 08   0. 933    - 9. 466084    8. 689065
   y95mf ausa     . 8863277   4. 629495     0. 19   0. 848    - 8. 191819    9. 964474
       mf aeu     6. 855655    . 375723    18. 25   0. 000     6. 118886    7. 592424
    y05mf aeu    - . 3930606   1. 303224    - 0. 30   0. 763      - 2. 9486    2. 162479
    y02mf aeu     - . 556809   1. 300594    - 0. 43   0. 669    - 3. 107192    1. 993574
    y98mf aeu     . 0275487   1. 301102     0. 02   0. 983     - 2. 52383    2. 578927
    y95mf aeu     1. 096571   1. 302141     0. 84   0. 400    - 1. 456846    3. 649987
      l ndi s t     - . 7726227   . 1406165    - 5. 49   0. 000    - 1. 048363   - . 4968827
       l ngdp     1. 489194   . 0483877    30. 78   0. 000     1. 394309     1. 58408
       y2006     3. 577859   . 5585913     6. 41   0. 000     2. 482497    4. 673221
       y2005     3. 593122   . 5751325     6. 25   0. 000     2. 465323     4. 72092
       y2004     3. 988302    . 548839     7. 27   0. 000     2. 912063     5. 06454
       y2003     3. 909904   . 5487395     7. 13   0. 000     2. 833861    4. 985948
       y2002     3. 296728   . 5688957     5. 79   0. 000     2. 181159    4. 412296
       y2001     2. 380099   . 5477333     4. 35   0. 000     1. 306029    3. 454169
       y2000     2. 847502   . 5458929     5. 22   0. 000      1. 77704    3. 917963
       y1999      2. 40157   . 5476498     4. 39   0. 000     1. 327664    3. 475477
       y1998     2. 879394   . 5698975     5. 05   0. 000     1. 761861    3. 996927
       y1997     1. 720167    . 548486     3. 14   0. 002     . 6446212    2. 795714
       y1996     1. 679287   . 5493598     3. 06   0. 002      . 602027    2. 756547
       y1995     1. 213879   . 5721855     2. 12   0. 034     . 0918594    2. 335898
       y1994     1. 678843   . 5511856     3. 05   0. 002      . 598003    2. 759683
       y1993     1. 395791   . 5511772     2. 53   0. 011     . 3149672    2. 476614
       y1992     . 8629763   . 5540513     1. 56   0. 119    - . 2234833    1. 949436
       y1991     . 8298358   . 5580658     1. 49   0. 137    - . 2644959    1. 924168
       y1990      . 008734   . 5612269     0. 02   0. 988    - 1. 091796    1. 109264
                                                                              
l n1expor t s62        Coef .    St d.  Er r .       t     P>| t |      [ 95% Conf .  I nt er val ]
                                                                              

       Tot al     117048. 508  2474  47. 3114421           Root  MSE      =   4. 454
                                                       Adj  R- squar ed =  0. 5807
    Res i dual     48404. 3944  2440  19. 8378665           R- squar ed     =  0. 5865
       Model     68644. 1135    34  2018. 94451           Pr ob > F      =  0. 0000
                                                       F(  34,   2440)  =  101. 77
      Sour ce         SS       df        MS              Number  of  obs =    2475
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Data sources 

 

The data on Bangladeshi garment 
exports were obtained from UN COMTRADE 
using the HS 92 classification. For the years 
from 1989-1998 and 2000-2004, I looked at the 
garment export data that Bangladesh reported. 
However, for the years 1999, 2005, and 2006, I 
had to look at the garment import data that 
other countries reported. If a country was listed 
as importing Bangladeshi garments in one year, 
but did not appear in the following year, then I 
assumed that the value of Bangladeshi exports 
to that country in that absent year was $0. I 

obtained the distances between Bangladesh 
and the various countries using a dataset from 
the Centre d'Etudes Prospectives et 
d'Informations Internationales (CEPII).  
According to the CEPII website, the distances 
are calculated following the great circle 
formula, which uses latitudes and longitudes of 
the most important city (in terms of 
population) or of the official capital. I obtained 
the GDP figures from the World Development 
Indicators (WDI) from the World Bank website. 
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China as a Future Source of Global Demand for Agricultural Commodities 

Leonie Mac Cann 

 

1. Introduction 

With rising world incomes and 

populations that are both urbanising and 

growing, particularly in developing countries, 

meeting global food needs may be the major 

challenge in the coming decades.  In order for 

ǘƘŜ ǿƻǊƭŘΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊƻŘǳŎǘion and trading 

systems to cope, they must adapt not only to 

changes in the quantity of food demanded, 

they must also adapt to shifts in the major 

sources of demand. Developing countries alone 

are expected to account for approximately 85% 

of the increase in global demand for cereal and 

meat between 1995 and 2020. However, 

whether the developing world can source their 

increase in demand is a cause for unease and 

debate. It has been argued that a large portion 

of the rise in food demand may be attributable 

to China, which boasts a phenomenal growth 

ǊŀǘŜΣ Ƙŀǎ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ǇƻǇǳƭŀǘƛƻƴ ŀƴŘ ƛǎ ŀ 

member of the World Trade Organisation. 

It is thought that China, with its 

increasing economic growth, reform periods 

and accession into the World Trade 

Organisation, will become the main and most 

important source of this future demand. The 

ŜǾƛŘŜƴŎŜΣ ŜƛǘƘŜǊ ǿŀȅΣ ƻƴ /ƘƛƴŀΩǎ ŦǳǘǳǊŜ ŦƻƻŘ 

demand is by no means conclusive - it is 

debatable whether china will become a net 

importer or a net exporter. Several economists 

have put forward a pessimistic view of the 

situation; most notably Brown (1995) who 

projected that China will not have the ability to 

feed itself in the future. In contrast, other 

economists, such as Carter and Rozelle (2001), 

have argued that China will, in fact, move from 

being a net importer to a net exporter of grain 

in the future, becoming a huge competitor in 

global food markets.  

In order to arrive at a prediction of 

/ƘƛƴŀΩǎ ŦǳǘǳǊŜ ǊƻƭŜ ƛƴ ǿƻǊƭŘ ŦƻƻŘ ƳŀǊƪŜǘǎΣ ǘƘƛǎ 

article takes a deeper look at the Chinese 



 

30 

agricultural sector and the reforms that it has 

undergone. The findings seem to suggest that, 

if China continues to reform, optimistic 

predictions of China as a net exporter of food 

may be closest to the truth.  

2. Chinaõs Reform Period4 

In 1978, China began a period of 

reforms that gave way to agricultural growth 

and may have paved the way for China to 

become a major player in world food markets 

(Carter and Rozelle, 2001). These reforms may 

have helped pave the way for China to become 

a future source of global demand for 

agricultural commodities. The reforms 

consisted of an increase in the procurement of 

prices for grain, allowing farmers to sell above 

quota production at market prices, lowering 

grain quotas, increasing grain imports and 

expanding private inter-provincial trade. 

Perhaps the most important feature of the 

reforms was the Household Responsibility 

system. This resulted in collective land being 

assigned to households for up to 15 years, with 

local governments transferring production 

                                                           
4
 CƻǊ ŘŜǘŀƛƭǎ ƻƴ /ƘƛƴŀΩǎ ŜŎƻƴƻƳƛŎ ǇŜǊŦƻrmance please see the 

graphs in the Appendix of this paper. 

decisions and profits from the commune to 

households. 

Restructuring Chinese agriculture meant 

that there are now approximately 50 million 

more farmers in China than there were at the 

beginning of the reforms. Farms, however, 

remain small and highly fragmented which 

means many farmers are not gaining from 

specialisation. Over the last twenty five years 

China has made huge inroads into improving its 

agricultural sector. Agricultural production has 

risen sharply, rural industries have absorbed a 

large part of farm labour, poverty has fallen 

dramatically, and the level and quality of food 

consumption has improved significantly. In line 

with the improving economic situation, 

government priorities have shifted from 

increasing production, especially of food grains, 

to rural income support and, most recently, to 

environmental concerns. Currently, China has 

about 200 million farm households with an 

average land allocation of just 0.65 ha. Limited 

arable land and a large rural labour force mean 

that, in general, China tends to have a 

comparative advantage in the production of 

labour intensive crops, such as fruits and 

vegetables, and a disadvantage in the 
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production of land intensive crops, such as 

grains and oilseeds.5 However accompanying 

these reforms has been an increase in the wage 

gap between rural and urban workers. The 

urban-rural wage gap is about 2.5:1 and is 

larger than anywhere else in Asia. This growing 

income disparity is largely due to limited factor 

mobility.  

/ƘƛƴŀΩǎ ƛƳǇǊŜǎǎƛǾŜ ƎǊƻǿǘƘ Ƙŀǎ 

ultimately been driven by four forces: high 

savings rates, structural changes, agricultural 

reforms and the political climate in 1978. 

Between 1978 and 1996, the average savings 

rate was 37% of GDP - one of the highest in the 

world ς and has remained remarkably stable 

through the period of the Great Leap Forward 

and Cultural Revolution, which marked a period 

of reforms and structural changes. The key to 

savings stability during this time was a shift in 

the source of savings from state enterprises to 

the household sector (while overall savings 

remained high): the household savings rate 

increased from 1% to 21%.  

However, perhaps even more important 

ŦƻǊ /ƘƛƴŀΩǎ ƛƴŘǳǎǘǊƛŀƭ ŀƴŘ ŀƎǊƛŎǳƭǘǳǊŀƭ ƎǊƻǿǘƘ 

                                                           
5
http://www.oecd.org/document/57/0,2340,en_2649_201185

_35557433_1_1_1_1,00.html 

were the changes in the structure of Chinese 

agriculture brought about by reform. In the 20 

years since the reforms, the share of population 

employed in agriculture had dropped from 

about 71% to about 50% - in contrast, it took 

the US 50 years to achieve the same decline.  

Agricultural reforms became the 

cornerstone for the reforms of the entire 

economy and provided the basis for reform in 

the industrial sector. Assisting this was a 

turnaround in political thinking: government 

controls were reduced, there was an increase in 

the contracting of rural enterprises by the 

urban industry, there was a decrease in 

production restrictions and taxes were lowered. 

After the reforms in 1978, state enterprises 

dwindled and there was substantial growth in 

the collectively owned, township and village 

enterprises. However, accompanying these 

increased numbers of the workforce moving 

from agriculture to industry has been an 

increased inequality between urban and rural 

workers; urban incomes today are four times 

those of rural incomes - a continuing problem 

facing the Chinese government. The initiation 

of these reforms has resulted in China opening 

up to the world, which in turn has brought 
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about the reform of its trade system. 

Thousands of corporations now trade 

internationally and, as a consequence of the 

move away from centralized state planning, 

many are now sanctioned by the local rather 

than the central government. Tariffs on imports 

have been reduced and there are procurement 

targets for export products. In addition, 

exporters now retain a portion of the foreign 

exchange receipts, with more liberal laws 

regarding retention of foreign exchange by 

individual traders. With these reforms there 

has been an accompanying scope for increased 

ŜȄǇƻǊǘǎ ŀƴŘ ƛƳǇƻǊǘǎΦ !ŘŘŜŘ ǘƻ ǘƘƛǎ ƛǎ /ƘƛƴŀΩǎ 

accession to the WTO which has created 

greater and more transparent trade 

opportunities. This all suggests that there could 

be potential for China to become a net 

exporter. However, the need for further reform 

remains. 

3. The Need for Continuing Reform 

5ŜǎǇƛǘŜ /ƘƛƴŀΩǎ ǊŜŦƻǊƳǎ ǘƘŜǊŜ ƛǎ ǎǘƛƭƭ ǘƘŜ 

need for further structural transformation of 

her agricultural sector. Carter and Rozelle 

(2001) argue that this transformation should be 

characterized by land reform, a massive shift of 

labour out of agriculture, expanded farm size, a 

significant change in regional cropping patterns, 

more inter-provincial trade and greater 

international trade. According to them, this 

ǎǘǊǳŎǘǳǊŀƭ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴ ǿƛƭƭ ƻƴƭȅ ƻŎŎǳǊ άƛŦ 

there is strong economic and political pressure 

to raise agricultural labour productivity, 

liberalize markets, boost the rule of law, and 

increase per capita farm incomes relative to 

ǳǊōŀƴ ǿƻǊƪŜǊǎέΦ 5ǳǊƛƴƎ ǘƘŜ ǊŜŦƻǊƳ ǇŜǊƛƻŘΣ 

spending on the agricultural sector took up 14% 

of the budget, but since the implementation of 

reforms this has decreased, and was only 8.4% 

in 1993. These research cutbacks seem to be 

slowing the rate of increase in Chinese grain 

ȅƛŜƭŘǎ ŀƴŘ ŀǊŜ ŀƭǎƻ ƘŀƳǇŜǊƛƴƎ /ƘƛƴŀΩǎ ŀōƛƭƛǘȅ ǘƻ 

respond to threats to its agricultural production 

from pests and diseases (Barkema and 

Drabenstott, 1997).  

Barkema and Drabenstott (1997) argue 

that, if China continues to hold back on 

investment in her agricultural sector, her gap 

between food demand and supply would be 

sure to widen. China would therefore become 

more dependent on imports and would end up 

being a future source of demand for 

agricultural commodities. In addition, 

regardless of how much food China will actually 
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be able to produce for its own self-sufficiency, 

an equal issue is that its inadequate ports and 

transportation systems pose a serious 

bottleneck for US and other exporters, causing 

problems on importing goods through Chinese 

transportation points. However, this could 

present prospects for Western companies to 

ŦƻǊƳ Ƨƻƛƴǘ ǾŜƴǘǳǊŜǎ ǘƻ ǳǇƎǊŀŘŜ /ƘƛƴŀΩǎ 

transportation systems. This could be a vital 

improvement for Chinese trade by creating 

greater import opportunities. 

It, therefore, seems that China may be 

suffering a period of neglect after the end of 

more than a decade of reforms. Yet, growth in 

research and agricultural spending has been 

increasing moderately since 1990 and, if 

dƛǊŜŎǘŜŘ ǇǊƻǇŜǊƭȅΣ /ƘƛƴŀΩǎ Ǿŀǎǘ ƎǊƻǿǘƘ ŎƻǳƭŘ 

provide an unprecedented opportunity for 

achieving major gains in food security, poverty 

reduction and nutritional improvement. If 

/ƘƛƴŀΩǎ ŦŀƛƭǳǊŜ ǘƻ ǇǊƻŘǳŎŜ ŜƴƻǳƎƘ ŦƻƻŘ ǘƻ ƳŜŜǘ 

her own needs worsens, she may become an 

unbearable drain on world food supplies. 

Using a supply-and-demand projections 

model Huang, Rozelle and Rosegrant (1999) 

predicted that China could satisfy its own 

demand for wheat in the twenty first century, 

while importing rice and maize. They found that 

total grain production had risen to 403 million 

tons in the period 1993-95, with the average 

Chinese resident consuming 222kg of grain per 

year in the same period, with meat and fish 

consumption being relatively low. However, as 

incomes in urban towns have increased urban 

ŘǿŜƭƭŜǊǎΩ ŘƛŜǘǎ ƘŀǾŜ ŎƘŀƴƎŜŘ ŀƴŘ ǘƘŜƛǊ ŘŜƳŀƴŘ 

for meat has been increasing. Urbanites eat far 

less rice (68kg) and more meat and poultry 

(34kg) than their rural counterparts (who eat 

103kg and 20kg respectively). In contrast to the 

ƳƻŘŜƭΩǎ ǇǊŜŘƛŎǘƛƻƴǎΣ /Ƙƛƴŀ Ƙŀǎ ƛƳǇƻǊǘŜŘ ƳƻǊŜ 

wheat than any other country since the 1980s, 

importing 10 million tons per year (Huang, 

Rozelle and Rosegrant, 1999), which might hint 

at a continuation of this net importing trend. 

An alternative view is that China will become a 

net exporter of grain. The Chinese Academy of 

Agricultural Science has forecast that China will 

have the capacity to export 47 million tons of 

grain in 2000. This has been disputed by 

!ƴŘŜǊǎƻƴ Ŝǘ ŀƭ όмфффύΣ ǿƘƻ ǇǊŜŘƛŎǘ ǘƘŀǘ /ƘƛƴŀΩǎ 

grain imports will rise to 33 million tons in the 

early twenty first century. The evidence does 

not clearly show that China will have the 

capacity to sustain herself in either wheat or 
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grain in the future, if she continues without 

further reform.  

I will now examine the remaining 

problems that China faces: most notably the 

issues its accession into the World Trade 

Organisation will impose and the issues 

associated with Chinese continued growth. 

4. Chinaõs Accession into the WTO 

One of the most significant aspects of 

/ƘƛƴŀΩǎ ǊŜŦƻǊƳŀǘƛƻƴ ǿŀǎ ƛǘǎ ŀŎŎŜǎǎƛƻƴ ǘƻ ǘƘŜ 

WTO on the 11th of December 2001, marking 

/ƘƛƴŀΩǎ ƻǇŜƴƛƴƎ ǳǇ ǘƻ ǿƻǊƭŘ ƳŀǊƪŜǘǎ ŀƴŘ 

presenting her with the opportunity to become 

a significant player in world trade and a 

significant source of agricultural commodities. 

Since joining, China has reduced its average 

tariffs from 15.5% in 2001 to 9.9% in 2005 (Pei 

and Peng, 2007). Tariffs are now implemented 

under a transparent, open and complete tariff 

quota management system with regards to 

import bulk merchandise. Her trade has grown 

substantially since accession and has returned a 

large surplus for two successive years since 

2005 - suggesting that, since accession, China 

has become a net exporter. 

There have been various impacts of the 

Chinese accession. Since becoming a player in 

ǿƻǊƭŘ ŦƻƻŘ ƳŀǊƪŜǘǎΣ /ƘƛƴŀΩǎ ǘǊŀŘŜ ƛƴ ƛƳǇƻǊǘǎ 

has grown rapidly. Imports from Europe and 

the US have increased to 31% and 24% 

ǊŜǎǇŜŎǘƛǾŜƭȅ ƛƴ нллоΦ !ǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜ /ƘƛƴŀΩǎ 

export trade has been increasing as well with 

exports to Europe and the US growing by 49% 

and 32%, whilst exports to Asia have grown by 

31%.6 China is now the third largest importer of 

exports from developing countries, behind only 

Europe and the United States. This massive 

current account surplus puts China in a position 

where it can easily remain a net importer of 

food.  

5. Chinaõs Future and Problems of  

Continued Growth 

The main problem associated with 

/ƘƛƴŀΩǎ ŎƻƴǘƛƴǳŜŘ ƎǊƻǿǘƘ ƛǎ ǘƘŀǘΣ ŀǎ /ƘƛƴŀΩǎ 

average income increases, people change their 

diet and demand better and more varied food. 

Demand for meat and processed foods is thus 

expected to increase substantially. The issue is 

that China has an ever increasing urban middle 

class but is still a relatively poor country, with 

                                                           
6
http://www.imf.org/external/pubs/ft/wp/2004/wp0436.pdf 

http://www.imf.org/external/pubs/ft/wp/2004/wp0436.pdf
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GDP measures similar to the Philippines and Sri 

Lanka. The gap in consumption between the 

rural and urban populations is also larger than 

ƛƴ Ƴƻǎǘ ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎΥ ǿƘƛƭŜ ƛƴ нллл /ƘƛƴŀΩǎ 

urban residents spent an average of $236 on 

food per capita, their rural counterparts spent a 

mere $56, as they consume most of what they 

grow. The increased spending of urban 

residents could imply an increased need for 

imports as their diets change as their incomes 

rise. However, whilst the rural population still 

ƳŀƪŜǎ ǳǇ Ƴƻǎǘ ƻŦ /ƘƛƴŀΩǎ ǇƻǇǳƭŀǘƛƻƴΣ ƛǘǎ 

proportion is decreasing - in 2006, the 

percentage employed in agriculture was down 

to 43%7. Continued growth will mean that the 

income level of both rural and urban workers 

will increase, putting an upward pressure on 

their demand for meat as their diet adapts to 

higher income levels. Higher incomes for the 

poorest members of the population should 

especially raise demand for food as food 

demand should be more income elastic at 

lower levels of income.  

To reiterate, the increase in world food 

demand will be a result of increased population 

and rising incomes - it is expected that 

                                                           
7
 CIA World Factbook-China Statistics. 

developing countries as a group will account for 

approximately 85% of all increases in global 

demand for cereals and meat between 1995 

and 2020, with demand in meat projected to 

double (Anderson et al, 1999). A third of the 

total global population increase is expected to 

come from China and India alone, with the 

ŘŜǾŜƭƻǇƛƴƎ ǿƻǊƭŘΩǎ ǳǊōŀƴ ǇƻǇǳƭŀǘƛƻƴ ƛƴŎǊŜŀǎƛƴƎ 

from 1.76 billion to reach approximately 3.4 

billion in 2020 (Anderson et al, 1999). There are 

also opportunities for them to export 

agricultural commodities - by 2020 the 

developing world is predicted to produce 59% 

ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ŎŜǊŜŀƭǎ ŀƴŘ см҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ 

ƳŜŀǘΦ .ȅ нлнлΣ /ƘƛƴŀΩǎ ŘŜƳŀƴŘ ŦƻǊ ƳŀƛȊŜ ƛǎ 

forecast to increase by around 2.7% per annum 

while demand for rice is expected to increase 

by only 0.6% per year (Anderson et al, 1999). 

Food production in the developing world will 

increase faster than that in the developed 

world, with China expected to have the most 

substantial increase. This, again, suggests China 

will become an even more significant player in 

export markets. In fact, China previously 

switched from being a major net grain importer 

in 1995-96 to becoming a net exporter of grain 

in 1997-98. 
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Anderson et al (1999) examined the 

issue of who will feed China in the future by 

taking an economy-wide perspective and a 

GTAP model. They found that the massive grain 

imports in the twenty first century into China 

have called into question the long term 

prospects for the world food situation. It would 

seem that world food demand has slightly 

surpassed the global capacity to supply food 

due to the fact that populations and incomes 

have increased, diets have been upgraded and 

resources have been withdrawn to support 

expensive domestic  industries and services. 

Their findings on the projected change in 

composition of the world economy over the 

period 1992 to 2005 suggested that China was 

to undergo a massive structural change in the 

coming decade-the share of farm and food 

activity in GDP is projected to decline rapidly 

(e.g. rice is expected to decline by 44%) in 

favour of growth in the relative importance of 

manufacturing and services (e.g. transport 

machinery and equipment is projected to make 

up 97% of GDP, Aderson et al, 2005). 

Furthermore, they found when combining the 

production-side changes from these projections 

with consumption-side changes China is 

expected to be a significant net importer of 

grain in 2005. However, figures from USDA data 

suggest the opposite, stating that the US 

exported $133.6m grains and feeds in 2005; 

this was down from $533.1m in 2004.8 

Consequently it seems China is in fact reducing 

its demand for grain and could quite potentially 

become a net exporter of grain as US 

agricultural imports from China for the same 

period state that the US imported $158m of 

grains and feed in 2005 and increased to 

$277.4m in 2006.9 Accordingly, this appears to 

be evidence to suggest that China is shifting 

from being a net importer of grain to a net 

exporter and could become a future source of 

agricultural commodities. 

6. Conclusion 

Historically China has proved to be an 

important source of demand of agricultural 

commodities and has been traditionally 

concerned with being self-sufficient and as such 

one of the sources of demand for agricultural 

commodities. It is a country that possesses one 

of the largest rural labour forces with most of 

its population living in rural areas. For a country 

                                                           
8
http://www.ers.usda.gov/Data/FATUS/Webtables/Webtables.

asp?flow=EXPORTS&YEAR=2004&COUNTRY=5700 
9
http://www.ers.usda.gov/Data/FATUS/Webtables/Webtables.

asp?flow=IMPORTS&YEAR=2004&COUNTRY=5700 

http://www.ers.usda.gov/Data/FATUS/Webtables/Webtables.asp?flow=EXPORTS&YEAR=2004&COUNTRY=5700
http://www.ers.usda.gov/Data/FATUS/Webtables/Webtables.asp?flow=EXPORTS&YEAR=2004&COUNTRY=5700
http://www.ers.usda.gov/Data/FATUS/Webtables/Webtables.asp?flow=IMPORTS&YEAR=2004&COUNTRY=5700
http://www.ers.usda.gov/Data/FATUS/Webtables/Webtables.asp?flow=IMPORTS&YEAR=2004&COUNTRY=5700
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with nearly 1.3 billion consumers and limited 

natural resources its imports are surprisingly 

low, it has managed to maintain near self-

sufficiency and is a major net exporter of many 

food products, including manufactured food 

and beverages, animal products, fish and 

seafood, tea and fruits. This all suggest that 

China will be a future net supplier of 

agricultural commodities rather than a net 

consumer of them. As incomes increase, 

however, her population is becoming more 

urbanised, and hence richer, as many leave 

employment in the agricultural sector. 

Accompanying this shift is a substantial increase 

in demand for meat; her per capita meat 

ŎƻƴǎǳƳǇǘƛƻƴ ŜȄŎŜŜŘǎ ǘƘŜ ǿƻǊƭŘΩǎ ŀǾŜǊŀƎŜΣ ȅŜǘ 

remains only half of that of the US, future 

increases may thus be expected (Gale, no year). 

As Chinese consumers grow wealthier, their 

consumption of all foods will grow but 

consumption of meat, fruits, fish, fats and oils 

and sugar and sweeteners will grow the fastest. 

!ŘŘŜŘ ǘƻ ǘƘƛǎ ƛǎ ǘƘŜ /ƘƛƴŜǎŜ ƎƻǾŜǊƴƳŜƴǘΩǎ 

prioritization of urbanisation; when people 

move to the cities they tend to eat out more in 

restaurants, eat more meat and processed 

foods and less grain. Thus, China offers a 

sizeable export market. With its rapidly growing 

production destined for both the domestic and 

export market it is not surprising that China is 

expected to become a very large market for the 

exports or other countries. China is expected to 

continue to be a future source of demand for 

agricultural commodities and, more 

significantly, will shift which commodities she 

demands. This might mean that China becomes 

a future source of agricultural commodities for 

those it previously demanded these from. 
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Appendix 

Figure 1: GDP per capita 

Data source: www.ers.usda.gov 

 

Figure 2-Quantity of China Cereal Imports 1990-1999 (Mt) 

Data source: www.fao.org 
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Figure 3-Quantity of China Cereal Exports 1990-1999 (Mt) 

Data source: www.fao.org 
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An Econometric Investigation into the Determinants of Infant Mortality Rates 

Niall Sherry 

 

Abstract 

This project compares the effects of various 

socioeconomic variables on the infant mortality 

rates of 100 countries across the world. While there 

is variation in the variables that are most important 

in rich and poor countries, the overall conclusions 

that can be drawn are that economic growth is the 

most important long-term preventative factor, basic 

medical treatments are the most important short-

term factor, and that inequality within countries is 

consistently a large problem, though the exact 

relationship to infant mortality is difficult to 

determine. 

1. Introduction and Motivation 

άL ōŜƭƛŜǾŜ ǘƘŀǘ ŎƘƛƭŘǊŜƴ ŀǊŜ ƻǳǊ ŦǳǘǳǊŜΧέ 

 ²ƘƛǘƴŜȅ IƻǳǎǘƻƴΣ Ψ¢ƘŜ DǊŜŀǘŜǎǘ [ƻǾŜ ƻŦ !ƭƭΩ 

It is quite evident today that high infant 

mortality rates are a major problem in the 

developing world. However, there is also scope for 

investigation into the determinants of disparate 

infant mortality rates across the developed world, 

where economic advancement does not 

automatically bring about a corresponding drop in 

mortality rates. Even within some of the richest 

countries in the world, there can still be relatively 

large disparities in infant mortality levels ς 

compare, for example, Qatar (21/1000) and Japan 

(4/1000), or Saudi Arabia (26/1000) and Singapore 

(3/1000).  

This project is an econometric analysis of 

the causes of infant mortality and attempts to 

measure this rate across the world as a function of a 

number of variables linked to income, healthcare, 

equality and female education in order to 

determine which of these areas is the most 

statistically significant. A thorough understanding of 

the causes of infant mortality can be of particular 

use to governments in the developing world, to 

demonstrate where their focus should lie as they 

develop and are faced with choices regarding the 

distribution of governmental resources. This paper 

will also analyse how relevant these causes are at 

particular stages of economic development by 
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running the overall model on specific subsets of the 

data.  

2. Theory and Variables 

This section outlines the explanatory 

variables included in the model, the theoretical 

basis for doing so and discusses expected results. 

The dependent variable for this project was taken 

to be the infant mortality rate, specifically the rate 

of neonatal death in children under one year of age 

per 1,000 live births, as measured by the World 

Bank.  

The first independent variable to be 

included is the average income in each country, 

measured by the GNI per capita using the Atlas 

method, to act as a general indicator of the 

economic status of that country, with the obvious 

expectation being that the infant mortality rate 

would fall with rising income. Interestingly, previous 

research and published literature may suggest that 

this relationship is not as intuitive as one might 

think - Schellekens (2001), in researching the infant 

mortality rate of England over the 16th, 17th and 18th 

ŎŜƴǘǳǊƛŜǎΣ Ǉƻƛƴǘǎ ƻǳǘ ǘƘŀǘ άǎƛƴŎŜ ŀ ǊƛǎŜ ƛƴ ƭƛǾƛƴƎ 

ǎǘŀƴŘŀǊŘǎ Ƴŀȅ ƘŀǾŜ ƛƳǇǊƻǾŜŘ ǇŀǊŜƴǘǎΩ ŀōƛƭƛǘȅ ǘƻ 

acquire breast-milk substitutes, post-neonatal 

mortality could have risen with liviƴƎ ǎǘŀƴŘŀǊŘǎέ 

(pp.4), as breast milk provides a vital boost to the 

immune system of newborn infants. However, the 

ƻǳǘŎƻƳŜ ƻŦ {ŎƘŜƭƭŜƪŜƴǎΩ ǊŜǎŜŀǊŎƘ ǇǊƻǾƛŘŜǎ ōƻǘƘ ŀ 

negative correlation between infant mortality and 

economic development and suggested reasons for 

this ς ƘŜ άǎǳƎƎŜǎǘώǎϐ ŜŎƻƴƻƳƛŎ ǊŜŀǎƻƴǎ ŦƻǊ ǘƘŜ 

eighteenth century decline in neonatal 

ƳƻǊǘŀƭƛǘȅΧŘǳŜ ǘƻ ŀƴ ƛƳǇǊƻǾŜƳŜƴǘ ƛƴ ǘƘŜ ƘŜŀƭǘƘ ŀƴŘ 

ƴǳǘǊƛǘƛƻƴ ƻŦ ƳƻǘƘŜǊǎέΦ όǇǇΦфύ 

The second independent variable was the 

level of governmental expenditure per capita on 

healthcare. Again, a negative relationship was 

expected here, since more government spending in 

the area of healthcare should logically lead to better 

post-natal treatment for infants and the better 

provision of medicine. However, Andes (1989) 

stresses the importance of providing not just more 

healthcare, but good healthcare, and as such a third 

independent variable was included to measure the 

effectiveness of treatment within the given 

countries, specifically the percentage of children 

who receive fluids and treatment when suffering 

from diarrhoea (which was selected over 

immunisation rates for DPT and measles based on 

their poorer performance in the model). Again the 

obvious expectation is that higher percentages of 

treatment would lead to lower mortality rates. In 

practice, however, the latter of these two ended up 

being the sole measure of healthcare effectiveness 

in the given countries, for reasons that are detailed 

fully below. 
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One of the most important factors in 

preventing infant mortality is well-educated 

mothers ς ²ŀƭŘƳŀƴƴ όмффнύ Ǉƻǎƛǘǎ ǘƘŀǘ άƎǊŜŀǘŜǊ 

female literacy could reduce infant mortality 

because literate women are more likely to know 

Ƙƻǿ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜƛǊ ƛƴŦŀƴǘǎΩ ƭƛǾŜǎΧ Alternatively, 

high female literacy rates may indicate an 

egalitarian government devoted to primary 

education for all, which also places a high priority 

ƻƴ ǇǳōƭƛŎ ƘŜŀƭǘƘέ όǇǇΦмнфпύΦ LƴǾŜǎǘƛƎŀǘƛƴƎ ǘƘŜ 

relationship between female education and infant 

mortality in Morocco, Glewwe (1999) argues that 

άƘŜŀƭǘƘ ƪƴƻǿƭŜŘƎŜ ŀǇǇŜŀǊǎ ǘƻ ōe the most 

important skill that mothers (indirectly) obtain from 

their schooling that prepares them to provide for 

ǘƘŜƛǊ ŎƘƛƭŘǊŜƴΩǎ ƘŜŀƭǘƘέ όǇǇΦмрпύ ŀƴŘ ǇǊƻǾƛŘŜǎ Řŀǘŀ 

to demonstrate a relationship. The literacy rate of 

women aged 15-24 (the primary age group for new 

mothers in most countries around the world) was 

used here as an indicator of this (being selected 

over the female primary education rate, again due 

to better performance within the model), with a 

negative relationship expected between the two. 

Finally, inequality within countries needed 

to be examined for two reasons. First, to again 

ǉǳƻǘŜ !ƴŘŜǎ όмфуфύΣ άa comprehensive account of 

the social processes important in reducing infant 

mortality includes an understanding of the 

socioeconomic context of ǘƘŜ ŎƻƳƳǳƴƛǘȅέ όǇǇΦофрύΣ 

and inequality is one way of measuring the general 

social context of a country. Secondly, inequality has 

been demonstrated as a strong influence on infant 

mortality in the past ς though Waldmann (1992) 

cannot conclusively offer any theory as to why this 

is the caseΣ ƘŜ Ŧŀƛƭǎ ǘƻ ǊŜƧŜŎǘ άthe possibility that the 

results are caused by a positive correlation of the 

rich share and the relative price of e.g. health care 

[or] the possibility that a larger fraction of babies 

are born to poor families in countries with a high 

ǊƛŎƘ ǎƘŀǊŜΦέ όǇǇΦмнффύ LǊǊŜǎǇŜŎǘƛǾŜ ƻŦ ǘƘŜ ǊŜŀǎƻƴƛƴƎΣ 

inequality within countries has been demonstrated 

to be a significant explanatory factor of infant 

mortality rates, and the findings below add some 

more weight to this hypothesis, even if discussing or 

demonstrating any further reasoning or causality is 

beyond the scope of this project. To measure this, 

the Gini coefficient of income inequality was used; 

this is the only independent variable to be included 

where a positive sign was expected, since as 

inequality rises, one would expect the infant 

mortality rate to rise as well. 

3. Data 

By and large, the data used in this project 

ŎƻƳŜǎ ŦǊƻƳ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ ŘŀǘŀōŀǎŜ ŦƻǊ ǘƘŜ ȅŜŀǊ 

2000 ς this year was chosen as it contained the 

fullest datasets for the largest number of countries 

(likely as a consequence of the World Bank doing 

more extensive testing for its Millennium 

Development Goals), allowing full data to be 
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collected on 100 countries in total. However, 

several points should be noted. 

1) For certain observations, in lieu of any data for a 

given country in a given year, data from several 

years to either side of 2000 was used (i.e., if the 

female literacy rate in a country for the year 

нллл ǿŀǎƴΩǘ ŀǾŀƛƭŀōƭŜΣ ŦƛƎǳǊŜǎ ŦƻǊ мффу have 

been used instead), with the expectation being 

that variables such as the female literacy rate 

ǿƻǳƭŘƴΩǘ ŎƘŀƴƎŜ ǘƻƻ ƳǳŎƘ ƛƴ ǎǳŎƘ ŀ ǎƘƻǊǘ 

period of time and thus that the results drawn 

from this project are still, by and large, 

statistically significant.  

2) For certain observations for two of the 

independent variables, diarrhoea treatment and 

literacy rates, data on first world countries 

ǿŀǎƴΩǘ ŀǾŀƛƭŀōƭŜ όŘǳŜ ǘƻ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ŀ ƭŀŎƪ ƻŦ 

ŘƛŀǊǊƘƻŜŀ ǘǊŜŀǘƳŜƴǘ ƛǎƴΩǘ ŀ ǇǊƻōƭŜƳ ƛƴΣ ǎŀȅΣ ǘƘŜ 

United States). In order to have a workable 

dataset, these were assumed for a number of 

first world countries to be virtually total, and set 

at 99% ς again, while this somewhat reduces 

the accuracy of the model, we expect any 

discrepancy between the real data and the 

substitute data to be so small as to be 

insignificant. 

3) For one independent variable, the Gini 

coefficient, the data was taken from the United 

Nations Development Programme as more data 

was available from here than from the World 

Bank. The large discrepancy in collection years 

for the data used in calculating these 

coefficients may be noted, ranging from the 

early 1990s up to 2006, with the figure assumed 

to be constant over time. Again, while the 

limiting effect this divergence has on our ability 

to draw inferences from the data below is 

acknowledged, it is again contended that large-

scale income inequality within a country should 

remain relatively constant over such a short 

time period. 

4. Empirical Results 

The econometric population regression 

model that was utilised in the investigation was 

performed using Microfit and took the following 

functional form: 

Y = 0̡ Ҍ ʲ1X1 Ҍ ʲ2X2 Ҍ ʲ3X3 Ҍ ʲ4X4 + u 

where  

Y = Infant mortality rates per 1,000 live births 

X1 = GNI per capita, measured by the Atlas method 

X2 = Percentage of diarrhoea treatment 

X3 = Female literacy rates between 15-24 

X4 = The Gini coefficient of income inequality 

u = The error term of statistical residuals 
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Note: the exogenous variable, government health 

expenditure, had been omitted from the model for 

reasons outlined below. 

In this study, it was deemed appropriate to 

convert the endogenous variable as well as the 

exogenous variables X1 and X4 to log form in order 

to reduce heteroscedasticity and obtain a better 

functional form. The X1 variable was also converted 

to quadratic form to reflect the reality (observed 

through repeated running of the model through 

Microfit in various forms) that the effect of 

increased income on infant mortality becomes 

much less severe as income rises. The detailed 

regression results of the main dataset can be found 

in Appendix 1. 

The R-squared result of 94.1% suggests that 

a very large proportion of the variation in the Y 

variable is explained by the model (though reverse 

causality may pose some doubts concerning the 

weight of this result). Generally, it is prudent to also 

consider the R Bar-Squared result when a model 

consists of many exogenous variables, as this 

essentially imposes a penalty for adding extra 

independent variables to the regression. However, 

only four regressors are included in the model 

above and thus we would expect the two figures to 

be similar. A quick glance at the regression table 

confirms this. An analysis of the t-ratios indicates 

that all the population parameters are statistically 

significant at the 1% level (alternatively, the same 

results can be inferred by looking at the p-values10). 

Small p-values usually reflect evidence against the 

null hypothesis (H0Υ ʲj = 0). Furthermore, all of the 

signs for the coefficients fall in line with 

expectations. The large F-statistic of 379.7 suggests 

that we should reject the null hypothesis that this 

model has no explanatory power. Also a plot of 

fitted vs. actual values (to be found in Appendix 2) 

would suggest that there is some relationship 

between the variables used and the posited 

relationship. 

The heteroscedasticity result is also 

promising. Using the Koenker-Bassett test for 

heteroscedasticity, we fail to reject the null of 

homoscedasticity even at the 79.6% significance 

level. Since the data used in the model is cross-

sectional, autocorrelation between residuals is not 

expected. Therefore, the results of the Durbin-

Watson and Breusch-Godfrey tests are ignored. 

wŀƳǎŀȅΩǎ w9{9¢ ǘŜǎǘ ŦƻǊ ŎƻǊǊŜŎǘ ŦǳƴŎǘƛƻƴŀƭ ŦƻǊƳ 

produces a small chi-square value and quite a high 

p-value. Thus, we fail to reject the null hypothesis of 

correct functional form at any of the regular 

significance levels (1%, 5%, 10%). The Jacque-Berra 

test of normality of residuals reports a chi-square 

value of almost 3 and a p-value of 22.4%. Such 

                                                           
10

 the p-value given by the Microfit data is the probability of the 
variable not being statistically different from 0 at the 1% 
significance level - the null hypothesis 
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figures result in a failure to reject the null of 

normally distributed residuals at the 10% 

significance level. In addition, the histogram of 

residuals (Appendix 3) seems to support the 

conclusion of the Jacque-Berra test. This solidifies 

the belief that the disturbances in the model follow 

a normal distribution. 

It is interesting to note at this point why 

one of the original variables, government health 

expenditure, has been excluded. As can be seen 

from the detailed regression results in Appendix 4, 

the result here for health expenditure is virtually 

insignificant; it adds almost nothing to the 

explanatory powŜǊ ƻŦ ǘƘŜ ƳƻŘŜƭΦ IƻǿŜǾŜǊΣ ǘƘƛǎ ƛǎƴΩǘ 

the truly worrying part. This model suggests a 

positive correlation between health expenditure 

and infant mortality; that is, the more money the 

government spends on healthcare, the more likely 

newborn babies are to die. Aside from being 

intuitively ridiculous, this is clearly proven wrong by 

examining the relationship purely between health 

expenditure and mortality. As can be seen from the 

scatter plot in Appendix 5, there is a negative 

relationship between the two variables. Indeed, 

when the model is run with healthcare but without 

income included among the independent variables, 

ǘƘŜ ǊŜǎǳƭǘ ƛǎƴΩǘ ŘƛǎǎƛƳƛƭŀǊ ŦǊƻƳ ǘƘŜ ƻǊƛƎƛƴŀƭ ƳƻŘŜƭΣ 

with healthcare becoming the most important 

variable with a strong negative relationship 

between it and the dependent variable. The reason 

for this effect is the incredibly strong correlation 

between average income and government 

healthcare expenditure of .9683, close to perfect 

correlation. This suggests an interesting effect 

whereby government spending on welfare is 

completely dependent on the general welfare of the 

country irrespective of the type of government, the 

party currently in power or any other variables ς 

however, it is beyond the scope of this project to 

investigate this further. Irrespective of the exact 

reasons, the near-perfect correlation between the 

income variable and the health expenditure variable 

meant that the inclusion of the latter was not only 

unnecessary but actually gave biased, inaccurate 

results and as such it was excluded from the final 

model. 

Before we move on to analyse the results 

themselves, it is also worth including here the 

results of two sub-tests that were done on the 

richest 25 and poorest 25 countries included in the 

original data, details of which are provided in 

Appendix 6. 

5. Analysis & Conclusions 

Using the original dataset, the obvious 

conclusion is that income is the most important 

determinant of infant mortality. Taking into account 

the high correlation discussed earlier between 

income and healthcare expenditure allows us to 

conclude that the most powerful way to decrease 
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infant mortality is to promote economic 

development. Although this is a simplistic and 

perhaps obvious conclusion, it is an interesting one 

from an econometric point of view, particularly in 

light of how much more important income levels 

seem to be than other variables that were tested. 

Also worth noting is the strong emphasis placed on 

the distribution of wealth and the necessity of 

providing basic healthcare such as diarrhoea 

treatments to children ς this last one is perhaps the 

most interesting in terms of immediate action, as it 

suggests that swift provision of basic medical care is 

more important than long-term education and 

improvement programmes. 

However, once we start to analyse the 

separate sub-datasets for rich and poor countries, 

the results change slightly. CƻǊ ǘƘŜ ΨǊƛŎƘ ŎƻǳƴǘǊƛŜǎΩ 

subset, income has become nearly irrelevant; as 

mentioned in the introduction, this can be seen 

empirically in the contrasting mortality rates of 

various rich countries. Instead, by far the most 

important factor in developed countries is the 

distribution of wealth. As mentioned previously, it 

may be impossible to determine the exact causal 

link in this relationship, but there is a very clear and 

strong correlation between the two. Interestingly, 

female literacy is still a relatively important 

measure, possibly suggesting that even countries in 

the developed world have a way to go in terms of 

educating their populations. Less surprising is the 

fact that diarrhoea treatments are now virtually 

irrelevant, having become statistically insignificant 

at the 10% level.  

Indeed, lookƛƴƎ ŀǘ ǘƘŜ άǇƻƻǊ ŎƻǳƴǘǊƛŜǎέ 

subset, we can see that the population parameter 

for diarrhoea treatments is less significant than 

might have been thought (while still retaining some 

significance at any of the usual levels), while 

education rates for females are the most important 

determining factor in terms of mortality prevention. 

Income and inequality still play a vital role in these 

areas, as the internal distribution of wealth is often 

imbalanced and the differences between various 

countries are often more pronounced than in the 

άricherέ sample due to the greater marginal value of 

a dollar in poorer societies. This is why the income 

variable was converted into quadratic form while 

calculating the model. Also worth noting is the drop 

in R-squared to 70%, and R-bar-squared to under 

65%. This suggests, unsurprisingly, that there are 

more variables involved in dealing with less 

developed countries, such as the availability of 

clean water ς a more extensive study should thus 

include more of these. 

Our conclusions are therefore somewhat 

perplexing. The original model seems to be at most 

an incomplete description of the problem, as 

suggested by the wildly varying socioeconomic 

nature of the countries being observed. The 
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subsets, however, are too small to be of any real 

statistical value. Rather, they offer mere 

suggestions of what could be uncovered by using 

additional observations in a more focused way.  

Thus, the aim of this project is not to offer 

definitive results, but instead to offer suggestions. 

The first of these is that, at the most basic level, 

economic growth is the best way to prevent infant 

mortality. The second is that the distribution of said 

economic wealth within a country defines the 

general socioeconomic outlook of that country and 

thus is hugely important. Finally, immediate medical 

provision appears to be a large factor in preventing 

infant mortality, and should perhaps be the focus of 

those aiming to deal with the problem in the short 

term. The problem of infant mortality will not be 

resolved overnight, but well-targeted short-term 

solutions can help to prevent immediate loss and 

harm. More generally, in terms of development 

economics, results such as those presented above 

suggest that long-term development projects may 

sometimes need to take second place to immediate 

short-term needs. 
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Appendix 1 

Regression results ς full dataset 

Regressor Coefficient Standard Error T-ratio [p-value] 

INTERCEPT 3.8229 .58226 6.5656 [.000] 

LINCOMEQ -.20175 .014517 -13.8975 [.000] 

DIAR -.010081 .0015443 -6.5276 [.000] 

FEMLIT -.0069730 .0018005 -3.8728 [.000] 

LINEQ 1.0040 .14505 6.9213 [.000] 

R-Squared .94114 

R-Bar-Squared .93866 

F-Statistic F(4,95) 379.7312 [.000] 

Functional Form CHSQ (1) .41333 [.520] 

Normality CHSQ (2) 2.9904 [.224] 

Heteroscedasticity CHSQ (1) .066697 [.796] 
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Appendix 2 
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Appendix 4 

Regression results ς including government health expenditure 

Regressor Coefficient Standard Error T-ratio [p-value] 

INTERCEPT 3.9710 .80383 4.9401 [.000] 

LINCOMEQ -.21942 .067350 -3.2580 [.002] 

LHEALTHQ .016160 .060120 .26879 [.789] 

DIAR -.010167 .0015847 -6.4156 [.000] 

FEMLIT -.0070433 .0018282 -3.8527 [.000] 

LINEQ .99812 .14738 6.7724 [.000] 

R-Squared .94118 

R-Bar-Squared .93805 

 

Appendix 5 
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Appendix 6 

Regression results - richest countries 

Regressor Coefficient Standard Error T-ratio [p-value] 

INTERCEPT 3.9296 21.4031 .18360 [.856] 

LINCOMEQ -.042871 .046487 -.92221 [.367] 

DIAR .13004 .21451 .60620 [.551] 

FEMLIT -.20120 .057522 -3.4977 [.002] 

LINEQ 1.6370 .24662 6.6379 [.000] 

R-Squared .83089 

R-Bar-Squared .79707 

 

Regression results - poorest countries 

Regressor Coefficient Standard Error T-ratio [p-value] 

INTERCEPT 4.2911 1.6990 2.5256 [.020] 

LINCOMEQ -.17572 .092475 -1.9002 [.072] 

DIAR -.0079834 .0054810 -1.4566 [.161] 

FEMLIT -.0092954 .0025631 -3.6266 [.002] 

LINEQ .80172 .32445 2.4710 [.023] 

R-Squared .70070 

R-Bar-Squared .64084 
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