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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, nonconforming2 NJ dzy 02 YY2y @A Ssa OFy O2SEA&G 6AGK G
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.

WeKS ARSIFAa 2F SO2y2YAaida |yR LR Al kOtheyardddond, 2 & 2 L
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

a2YS RSTdzyOlG SO2y2YArAaidoQ /John Maynard Keynes/



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 SUBMISSIONSN&OING Deadline for the 2009ssue is July L

Send work and questions to pixelthejournal@gmail.com
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Is Africa Stuck?

Jemifer Cowman
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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)*, suggesting that Africa
Aa AYRSSR
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.

lBy convention focus is primarily on Sub Saharan Africa
excluding North African countries (Meier and Rauch, 2005).

GNJ LILISR 2NJ

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

Wceniiazatof dther Agghts tb follbwesdit, thiusS @ S

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

SO2y2YAO waidlrtsS YIFIGiSQo

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



and Ross, 1997).% 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
O22NRAYIlIGA2Y SI OK
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 & K dzy RNB R &
people, scattered in a dense, foggy forest,
f 2 OwhiehSmpiiyiyS

GNEBEAY3 G2
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

? Please refer to appendix 1 for an illustration of multiple
equilibria.

T I NI 8ayJ evednially

GKFG GKSNB Aa y?2
0S02YAy3
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

industrialize. It is interesting to note that while

the gravity of these initial distortions have only

been acknowledged in recent years as having

G 0dzi G SNFE &
27T

incorporated the effects of such into his

General theo&y with the concept of the
U KSNE 2

Yy 2U

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

there was a notable divergence between the It is important to note, particularly in the
O2y G SEd 2 F I TNROI Q& |
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two continents (Collier and Gunning, 1999). The
Mmpyna +FNB &arAR (42 0S8
African countries were poorer in the 1980s than
they were in the 1970s (Ghura, 1995). The Ross, 1997; Todaro and Smith, 2006). Pecuniary
SEGSyid 2F ! FNAOF Qa 0t S leternditids? tifagidvspilloverd dSnbefnighdsts y O S
AffdzadNI G§SR o0& ofréeduesSaterha arignoOrltipe #quilibia S W! -
gKAOK ¢l a | aaz2 QadardaBdSmith, RADE Mukplfy, Shiejfey afat

decline in GDP per capita exceeding 1% per

modernizing the agricultural industry (Hess and

Aa o0Sai
Rdzyye Q=
Vishny, 1988). These market transaction
annum from 1960-85, this suggests that Africa externalities, hence the term pecuniary, are
A& GWwO1Q Ay | LI Lz I G A 2 ¢idamthd-SIA] sedt@rsyinch HeSeto@déoBomy n nn T

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

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

the World. Therefore Rosenstein-w2 Rl Y Q&ach individual firm or sector to specialize

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

.'-!Il= 8

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
the informal or

ecological perspective,

unwritten norms of a society and its history

.'-!Il= o)

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
LINE RdzOG A2y @gKAES GKS
equilibrium income is equal to industrialized
production (Murphy, Shleifer and Vishny, 1993
Mauro, 1995). The hypothesis that Africa began
IR W 3IARI2dzA £ A 6 NR dzY | Yy R

trap due to conflict and social unrest both of

I d

which adversely affect productivity and



property rights provides a valuable insight into natural resources, the argument of multiple
I FNAOF Q&4 LINBRAOFYSyYy(  oequidithd e Zcomgleihéntary TeGedxdalitiesy” R
Vishny, 1993; Collier, 2006; Ghura, 1995). a8Syvya G2 SELXLFAY {{!Qa L

_ ) _ extent, particularly in terms of its slow

The above discussion focused on private
. ) o industrialization (Collier, 2008; Fafchamps,

rent seeking. However, public rent seeking in
) 1998). Convergence cannot be observed in the

the form of corruption can be even more

case of Africa - therefore the assertion that

Africah & WA Gdz01Q LINROARSA |
la G2 ¢K& ! FTNRAOI Kla o«
(Collier, 2008:80).

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 In the context of policy implications, it is
economy is such that rent seeking is more interesting to note that both the Predation
attractive than productive sectors, there will be model’ and Big Push model advocate
a misallocation of talent which impedes intervention. However an exit strategy is crucial
technological progress and growth (Murphy, to avoid the pitfalls of public rent seeking (Kydd
Shleifer and Vishny, 1991). Measures such as and Dorword, 2003, 2004; Thirwall, 2003).
the Bureaucratic Efficiency Index suggest that CdzNII KSN)XY2NB GKS &odzidSNF
corruption has become a major issue in Africa with coordination failures suggests that
(Mauro, 1995; Collier, 2006). intervention should focus on the provision of

. coordination, since prevention is undoubtedly
3.Conclusiors _
better than what amounts to a rather elusive
In conclusion | contend that in light of cure.
the poor economic performance of SSA, relative
to other developing regions, Africa does indeed

aSSY Wwaildz01 Qe 2KAfS 2yS Ydzad y2i0 2@0SNI 221

geographical factors such as isolated or land ® The predation model acknowledges the improbability that
market forces will shift an economy from a low level

locked countries, tropical climate and stocks of equilibrium and implicitly incorporates the notion of the Big
000E 11 AAI Au OOAOET ¢ OEAO AIil
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AppendixL

An illustration of multiple equilibria. Adapted from Todaro and Smith (2006:149).
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Appendix 2

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

Saurabh Pant

Abstract less competitive than that of China led to

In 1974, a MultFibre Agreement (MFA) came  Predictions that €A y'l g2 dzt R 6S UK

into effect that resulted in the imposition, by  after 2005. The garment industry is the single

industrialized nations, of quota restraints on largest source of formal employment in

RSOSt2LIAY3I O2dzy (i Nk Sa0 Zpdageryjapd theggrowihs ¢f dhe cgaymgent | v

clothing products. Importantly, some of the Industry has been significant in reducing

worlRQ&  LJ2 2 NB &limosy Indtablg ya - 'Y 3IT I RSaKQa LEZISNUee® DA

Bangladesit were exempt from many of these the garment ndustry in the Bangladeshi labour

restrictions.  Foreign investors were attracted [0'C€, MYy Objective is texamine the impact of

68 . lFy3tlRSAKQa LINBTSNEG Dytifigre agreppent;op e Bangiagdeshi »

the MFA, as well as her abundant supply of darment labour This paper explores how the

OKSF LI £ I 62 dzNID . ldysEy | RBESS gut of fthe MEA qotag gifected the
grew as a consequence, with exports of Bangladeshi garment labour by looking aivir
garments rising from US$31 million in 1983 t0 U KS Ghtdzs 2F¥ . Fy3tlRSak

US$7900 million in 2005. However, at the end changed during key years when the MFA

of the Uruguay Round of trade talks, the Multi structure changed. find that the phasing out of

Fibre Agreement was replaced by the the MFA quotas had no significant impact on

Agreement on Textiles and Clothir§TC). The the value of Bangladeshi garment exports. |

ATC called for the phasing out and eventual end conclude that even though these vits are

of the previous quota restraints by 2005, Promising for Bangladesh, it has only been a

Judgements, by the likes of The Financial Times, €W years after the expiration of the MFA

GKEG . Fy3fFRSAKQa 31 N 8U4ES and, Be 93 ment ingustye Bl s
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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
Union and other

States, the European

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,
.y 3ftFrRSaAaKQa 3l NSy
guota system associated with the multi-fibre
agreement. This paper explores how the

phasing out of the MFA quotas, during the

.'-!Il= 16

phase-out periods, affected the Bangladeshi

garment labour.

.Fy3frRSaKQa 3l
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

and quota-free access. Bangladesh was one of

these countries, while China was not.

NY Sy

A yrRidpEodubtEto tiEe MUBndarke? with duy-free G K S



=I—

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
. ly3ftrRSaAKQa G2al f
by 2003, garments made up about 75 percent
2T . ly3flRSaKQa
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.
. S0sSSYy wmopdp
periods were 1995, 1998, 2002 and 2005. On
January 1% of each of these phase-out periods,
the MFA structure was changed in accordance

with the Agreement on Textiles and Clothing.

a2at f

YR wooigs

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

S E LJguiitEs.Perkihsy(2006) shagestidat a toaninSikd S N&

China, that had fully used its quotas during the

N & pelod dvolildbenéfit féord the erid ¢f thew by o =

quota restrictions. Predictions were made
(prior to 2005) regarding who would be the
winners and losers after 2005. Jonquiéres
(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
.Fy3trRSaKQa
significantly during the key years when the MFA
quitk SstrudtiBedzMas GHelRgl éh&hged 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

3 NSy
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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 Il will provide a literature review
which will help the reader understand the
background and inspiration for my model.
Section Il will also provide my predictions for
the model. In Section lll, the results of the
model will

be presented as well as an
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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
GKId O2dz R FFFSOG .|
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
competitiveness of the Bangladeshi garment

constraints that hinder the

industry. Defective and insufficient
infrastructure, such as the poorly functioning
Chittagong port and the inferior

telecommunications networks, would prove to

y 3t
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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
O2dzt R 0SYySTAl
position. There is also relatively weak backward
fAY1+Fr3S 0SisSSy

FYR . Fy3flIRSaKQa
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 | also need to
control for other factors that would affect the
trading of Bangladeshi garments, | propose the

following gravity model:

.'-!Il= 19

LN@+Exports) =i o b {LN(Y) b .LN(Dist) +
KsM cp o rum db ¢ M db cp #L993 EK 71894 +
Ks1995 b oMKdh b C1oM b 111998 +K

KioM p p dasH B 1 KingH B 11 Kas2062 +K

KigH 1 N O17H B N KiygH B 11 §0192006 +K
Ko0y95*MFAELL 1 yI*MFAEUr
Ka2y02*MFAEWD  o3yOB*MFAEUD 2sMFAEUF

Py 3t REIBRIBAUSA QfRMEALSAI A B S

Ko7yO2*MFAUSA KosyO5*MFAUSA

. Husfrd £ | R SNMFRUSHEH  ZyREKMWFBQTHERA v
0 SE (A K§IS*MFADTHER NsBOR*MFAOTFHER T

Ks3y0O5*MFAOTHER 3,MFAOTHER B

Exports is the value of Bangladeshi
garment exports (in US$) to a country i. Y is the
GDP (in constant 2000 US$) of country i that is
AYLI2 NI AY3
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

.y 3t DR SsaaK Q &
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variable indicating if country i is one of the
other four developed country participants in
the MFA. | 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. | 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. | 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 Ill process of the ATC
in 2002, 18 percent of the MFA quotas were

eliminated and the growth rate of the

.'-!Il= 20

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 Il 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 | 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
HANMZ
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

Cy 3t RSEKQ&freeS E LI2 N
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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:
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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 vyears 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
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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 sigficant

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
in 2001 and allowed

Fy3fl RSakKQa 3l NX¥YSyi
duty-free and quota-free access. China, one of
Iy3ftl RSaKQA YIAY

competitors, was not part of this initiative.

came into effect

These trade advantages could explain why the

.'-!Il= 23
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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
acrosa O2dzy i NASax
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,
forth).
arrangements range from reduced income tax

G2 GKS 9!
rates to cash incentives. However, Mlachila and

poor

infrastructure, and so These

Yang (2004) assert that the overall effect of
Nl Sy U SELJR NI A

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.

Ly 3t R
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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.
[, 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
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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

Fy3fl RSaKQa &aKI NB
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
0 KI SOSy AT Fy3atl
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
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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

R S DK Dldvel praying field, thenYe)BahgladeshiNg

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.



Appendix
Table 61:
Name: Articles of apparel, accessories, knit or crochet

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

Sour ce SS df M5 Number of obs = 2196

F( 34, 2161) = 109.41

Model 63217. 7409 34 1859. 34532 Prob > F = 0.0000

Resi dual 36724.1731 2161 16.9940644 R- squared = 0.6325
Adj R-squared = 0.6268

Tot al 99941. 914 2195 45.5316237 Root MSE = 4,1224

I nlexports6l Coef . Std. Err. t P>t [95% Conf. Interval]
y1990 . 0494382 . 5462185 0.09 0.928 -1.02173 1.120607

y1991 . 7007089 . 5439974 1.29 0.198 -.366104 1.767522

y1992 . 8306211 . 5407615 1.54 0. 125 -. 2298459 1.891088

y1993 . 9750182 . 5386885 1.81 0. 070 -. 0813835 2.03142

y1994 1.018871 . 5397365 1.89 0. 059 -. 0395856 2.077328

y1995 1.158779 . 5632083 2.06 0. 040 . 0542928 2. 263266

y1996 1.905133 . 5387386 3.54 0. 000 . 8486327 2.961633

y1997 2.506835 . 5377649 4.66 0. 000 1. 452245 3.561426

y1998 3.018726 . 5619444 5.37 0. 000 1.916718 4.120735

y1999 4, 286711 . 5368352 7.99 0. 000 3.233944 5. 339479

y2000 4.204614 . 5358732 7.85 0. 000 3.153733 5. 255494

y2001 4. 065388 . 5379429 7.56 0. 000 3. 010449 5.120328

y2002 5. 033083 . 5621313 8. 95 0. 000 3. 930708 6. 135457

y2003 5.718044 . 5390741 10. 61 0. 000 4, 660886 6. 775202

y2004 6. 581999 . 5402535 12. 18 0. 000 5. 522528 7.64147

y2005 6. 239317 .5710144 10. 93 0. 000 5. 119522 7.359112

y2006 6. 042036 . 5515961 10. 95 0. 000 4.960322 7.12375

| ngdp 1. 249942 . 0504839 24.76 0. 000 1. 15094 1. 348944

I ndi st -.3194408 . 1342968 -2.38 0. 017 -.5828051 -. 0560764
y95nf aeu 1. 893943 1. 214194 1.56 0. 119 -. 4871671 4. 275053
y98nf aeu 1.161227 1. 213564 0. 96 0. 339 -1.218648 3. 541101
y02nf aeu -.3112832 1. 213565 -0.26 0. 798 -2.69116 2.068593
y05nf aeu -.4814033 1.21754 -0.40 0. 693 -2.869075 1. 906268

nf aeu 7.64105 . 3516824 21.73 0. 000 6. 951379 8. 330722

y95nf ausa 1. 391414 4. 28738 0.32 0. 746 -7.016405 9. 799233
y98nf ausa . 0460873 4.287202 0.01 0. 991 -8.361383 8. 453557
y02nf ausa -1. 601088 4. 287202 -0.37 0.709 -10. 00856 6. 806382
y05nf ausa -2.460709 4.288326 -0.57 0. 566 -10. 87038 5. 948965
nf ausa 7.435019 1. 159898 6.41 0. 000 5.160387 9. 709651
y95nf aot her 1. 958587 2.173865 0.90 0. 368 -2.304498 6. 221672
y98nf aot her . 3617013 2.173512 0. 17 0. 868 -3. 900691 4. 624093
y02nf aot her -1.11366 2.173513 -0.51 0. 608 -5, 376055 3.148734
y05nf aot her -1.276643 2.175741 -0.59 0. 557 -5.543406 2.99012
nf aot her 6. 574786 . 5926304 11. 09 0. 000 5.412601 7.736971
_cons -25. 47286 1. 815947 -14.03 0. 000 -29. 03405 -21.91168
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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)

Sour ce SS df Ms Number of obs = 2475

F( 34, 2440) = 101.77

Model 68644. 1135 34 2018. 94451 Prob > F = 0.0000

Resi dual 48404. 3944 2440 19.8378665 R- squar ed = 0.5865
Adj R-squared = 0.5807

Tot al 117048.508 2474 47.3114421 Root MSE = 4.454

I nlexports62 Coef . Std. Err. t P>t [95% Conf. Interval]
y1990 . 008734 . 5612269 0. 02 0. 988 -1.091796 1.109264

y1991 . 8298358 . 5580658 1.49 0.137 -. 2644959 1.924168

y1992 . 8629763 . 5540513 1.56 0.119 -.2234833 1. 949436

y1993 1.395791 . 5511772 2.53 0.011 . 3149672 2.476614

y1994 1.678843 . 5511856 3.05 0. 002 . 598003 2.759683

y1995 1.213879 . 5721855 2.12 0. 034 . 0918594 2. 335898

y1996 1.679287 . 5493598 3.06 0.002 . 602027 2.756547

y1997 1.720167 . 548486 3.14 0.002 . 6446212 2.795714

y1998 2.879394 . 5698975 5.05 0. 000 1.761861 3. 996927

y1999 2. 40157 . 5476498 4,39 0. 000 1. 327664 3. 475477

y2000 2.847502 . 5458929 5.22 0. 000 1.77704 3.917963

y2001 2. 380099 . 5477333 4,35 0. 000 1. 306029 3. 454169

y2002 3.296728 . 5688957 5.79 0. 000 2.181159 4. 412296

y2003 3. 909904 . 5487395 7.13 0. 000 2. 833861 4, 985948

y2004 3.988302 . 548839 7.27 0. 000 2.912063 5. 06454

y2005 3.593122 . 5751325 6. 25 0. 000 2. 465323 4,72092

y2006 3.577859 . 5585913 6.41 0. 000 2.482497 4.673221

| ngdp 1. 489194 . 0483877 30.78 0. 000 1. 394309 1. 58408

| ndi st -.7726227 . 1406165 -5.49 0. 000 -1.048363 -.4968827
y95nf aeu 1. 096571 1.302141 0.84 0.400 -1.456846 3. 649987
y98nf aeu . 0275487 1. 301102 0.02 0.983 -2.52383 2.578927
y02nf aeu -. 556809 1. 300594 -0.43 0. 669 -3.107192 1.993574
y05nf aeu -.3930606 1. 303224 -0.30 0.763 -2.9486 2.162479

nf aeu 6. 855655 . 375723 18. 25 0. 000 6.118886 7.592424

y95nf ausa . 8863277  4.629495 0.19 0. 848 -8.191819 9. 964474
y98nf ausa -.3885097 4.629203 -0.08 0. 933 -9. 466084 8. 689065
y02nf ausa -1. 009057 4.62906 -0.22 0. 827 -10. 08635 8. 068237
y05nf ausa -1.19357 4.629798 -0.26 0. 797 -10. 27231 7.885172
nf ausa 6. 531058 1. 245707 5.24 0.000 4.088304 8.973811
y95nf aot her . 8158328 2. 343307 0.35 0.728 -3.779243 5. 410909
y98nf aot her -.0366476 2.342728 -0.02 0. 988 -4, 63059 4, 557295
y02nf aot her -.5706334  2.342447 -0.24 0.808 -5.164024 4. 022757
y05nf aot her -. 2415633 2.343912 -0.10 0.918 -4.837826 4. 354699
nf aot her 5. 497189 . 636412 8.64 0.000 4. 249226 6. 745153
_cons -25. 04991 1.839841 -13.62 0. 000 -28. 65772 -21. 44209

;!Il= 27



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, | looked at the
garment export data that Bangladesh reported.
However, for the years 1999, 2005, and 2006, |
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 |
assumed that the value of Bangladeshi exports
to that country in that absent year was $0. |

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. | obtained
the GDP figures from the World Development
Indicators (WDI) from the World Bank website.

References

Abdelati, W., Dunn, J., Lueth, E., Kinoshita, N.,
Alichi, A. and Perone, P. (2007). Bangladesh:
Selected Issuemmternational Monetary Fund
Country Report No. 07/230 June.

Alon, I. Chinese Economic Transition and
International Marketing Strategy\Vestport,
Greenwood Publishing Group, 2003 pp: 228.

Jonquiéres, G. de. Garment Industry Faces a
Global Shak&Jp. The Financial Times July 19th
2004

Kabeer, N. and Mahmud, S. (2004).

Globalization, gender and poverty: Bangladeshi
women workers in export and local markets.
Journal of International Development.

.'-!Il= 28

Kee, H. L. and Krishna, K. (2007). Firm Level
Heterogeneous Prodtivity and Demand
Shocks: Evidence from Bangladesh.

Mlachila, M. and Yang, Y. (June 2004). The End

of Textiles Quotas: A Case Study of the Impact
on Bangladeshnternational Monetary Fund
Working Paper 04/108.

Perkins, D. H., Radelet, S. andLindauer, D. L
Economics of Development'(Edition) New
York, W.W. Norton & Company, 2006.

Pugel, Thomas A. International Economi¢célew
York City, McGraw-Hill/lrwin, 2004.



China as a Future Source of Global Demand for Agricultural Commodities

Leonie Mac Cann

1. Introduction It is thought that China, with its

) o . increasing economic growth, reform periods
With rising world incomes and
) o and accession into the World Trade
populations that are both urbanising and
) ) , , ) Organisation, will become the main and most
growing, particularly in developing countries,
) _ important source of this future demand. The
meeting global food needs may be the major L o
, , SOARSYOSXZ SAUKSNI gl ez 2\
challenge in the coming decades. In order for
A . _ . demand _is b)éa no_means conclusive - it is
UKS @¢2NI RQa | Bri\akhdQrddingi dzZNJ £ LINER RdzO
debatable whether china will become a net
systems to cope, they must adapt not only to
_ _ importer or a net exporter. Several economists
changes in the quantity of food demanded,
o ) have put forward a pessimistic view of the
they must also adapt to shifts in the major
_ _ situation; most notably Brown (1995) who
sourcesnf demand. Developing countries alone
] projected that China will not have the ability to
are expected to account for approximately 85%
) , feed itself in the future. In contrast, other
of the increase in global demand for cereal and
economists, such as Carter and Rozelle (2001),
meat between 1995 and 2020. However,
. _ have argued that China will, in fact, move from
whether the developing world can source their
] _ ) being a net importer to a net exporter of grain
increase in demand is a cause for unease and
) in the future, becoming a huge competitor in
debate. It has been argued that a large portion
o _ global food markets.
of the rise in food demand may be attributable

to China, which boasts a phenomenal growth In order to arrive at a prediction of
NF3S> KIa GKS g2NI RQa & IKMES OB LI20kdddENSG ANRYT S YARY A d
member of the World Trade Organisation. article takes a deeper look at the Chinese
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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. Chinads* Reform

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

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
reginnimg oofl 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

YCaNJ RSGIATA 2y /riehof pleass seeie2 v 2 YYE8E130ERy And @ disadvantage in  the

graphs in the Appendix of this paper.
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production of land intensive crops, such as
grains and oilseeds.” 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.

I KAYl Qa
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 ¢ 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

T2N) / KAyl Q&

5http://www.oecd.org/document/57/0,2340,en_2649_201185
35557433 1 1 1 1,00.html
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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
econaNahdspiiokdded thi 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
facilng ythl__\;)e Chli.neEIseN%c\)vgrr&rzr%enuLdTZhI\(Ie‘].in%tiation
of these reforms has resulted in China opening

up to the world, which in turn has brought

ANR g (|
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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
SELRNI& | YR
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

5SaLIAGS / KAYIl Q&
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
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significant change in regional cropping patterns,

more inter-provincial trade and greater
international trade. According to them, this
A0NHzOG dzNIF £ GNF yaF2NXYEFGA?2
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
dzND 'y 62NJ] SNERE& P 5 dzNAyY 3
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

| $oRiGgRhe e of (inkdask in Ehinese/ gkaik y' | Q &
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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 foli)degenRﬁgd a)rcdasupgly V}I\Oltﬂdt be[j K&
sure to widen. China would therefore become
more dependent on imports and would end up
being a future source of demand for
commodities.  In

agricultural 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

F2NY 22Ayd @Sy (i dzNB a R® S {dZLISTNEIOR R A 3 KA yKIQAS OKI
transportation systems. This could be a vital for meat has been increasing. Urbanites eat far
improvement for Chinese trade by creating less rice (68kg) and more meat and poultry
greater import opportunities. (34kg) than their rural counterparts (who eat
_ 103kg and 20kg respectively). In contrast to the
It, therefore, seems that China may be o L
_ _ Y2RSt Qa LINBRAOuUAZYAaX | KA
suffering a period of neglect after the end of
) wheat than any other country since the 1980s,
more than a decade of reforms. Yet, growth in
) _ importing 10 million tons per year (Huang,
research and agricultural spending has been
) ) ) . Rozelle and Rosegrant, 1999), which might hint
increasing moderately since 1990 and, if
AAAAA R - at a _continuation of this_net_imparting trend. -
dANBOUSR LINRLISNIex [/ KAYlIQa gl adu PogUuUK™ O2dzZ R
. . An alternative view is that China will become a
provide an unprecedented opportunity for
o ) o _ net exporter of grain. The Chinese Academy of
achieving major gains in food security, poverty
_ » _ Agricultural Science has forecast that China will
reduction and nutritional improvement. |If
. Jhave_the ca,spaci'gl}/ to_export 47 million tons of . _ |
I KAyl Qa Tl AfdzNBE 02 LINRRdAzOS y2dzakK ¥22R 02 YSSI
grain in 2000. This has been disputed by
her own needs worsens, she may become an o o
'YRSNRZ2Y S0 Ft omdpdbdboz ¢

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,
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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

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
issues

Organisation will impose and the

associated with Chinese continued growth.

4 . Chinads Access

One of the most significant aspects of
| KAYlFQa NBF2NXYIGA2Y
WTO on the 11™ of December 2001, marking
| KAyl Qa 2LISyAy3a  dzLJ
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.
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There have been various impacts of the
Chinese accession. Since becoming a player in
g2NI R F22R YIN]JSdGaxz
has grown rapidly. Imports from Europe and
the US have increased to 31% and 24%
NEALISOGAGStEe Ay
export trade has been increasing as well with

exports to Europe and the US growing by 49%

I 0 nandi32Zv6 vehilsttexpérts tW/Asi@ have grown by

gl
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31%.° China is now the third largest importer of

%xporg\s Lrogn deyel(%pg%cgugt}'\iei, )l}ehing %nly p

Europe and the United States. This massive
currgenl; z?\c[&mﬁt sur@lﬂs RILj{s ghljin%1 ina ;Boi,)'liﬁn
where it can easily remain a net importer of
food.

5. Chinads Future

Continued Growth

The main problem associated with
| KAyl Qa O2ydAydzSR
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

6http://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
Ay Y2ai
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
YF1S8a dzLJ Yzad 27

proportion is decreasing - in 2006, the

~

percentage employed in agriculture was down
to 43%’. 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.
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developing countries as a group will account for
approximately 85% of all increases in global

demand for cereals and meat between 1995

20 KSNJ O2dzy i NR S and 2020Kwitlh d&mahdyin meat praojectdd oA y' | Q &

double (Anderson et al, 1999). A third of the
total global population increase is expected to
come from China and India alone, with the
RSOSt2LIAYy3 62NI RQa
from 1.76 billion to reach approximately 3.4
billion in 2020 (Anderson et al, 1999). There are

also opportunities for them to export

K A yagri€uBiural Ldg@mradzdities i A By 2020 Atled

developing world is predicted to produce 59%
2F (0KS ¢2NI RQa
YSFG®d . & HAHuNZ
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.

dzND |y
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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
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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.°
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.° 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

Bhttp://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
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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
O2yadzyLlianzy SEOSSFK

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
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consumption of meat, fruits, fish, fats and oils
and sugar and sweeteners will grow the fastest.
Il RRSR (2
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

0 K Semands Niisirt mekn@h&t¢ling kecomes S (i

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
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Figure 2Quantity of China Cereal Imports 1994®99 (Mt)

Data source: www.fao.org
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Figure 3Quantity of China Cereal Exports 19999 (Mt)
Data sourcewww.fao.org
Exports (Mt)
16000000
14000000
12000000 //\
10000000 / \\
om0 | \ /'/\‘o EDP——
6000000
4000000 - \ /
2000000 \P‘/
0 ; ; ; ; ; ; ; ; ; .
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

I'JH=Il= 39




References
World Food Prospects: Critical Issues for the Early GLYLI OG-' 29! bKEWES ¢ NI RS ! N
Twenty-CA NE 0/ SPifidirigeMidérsort, RajilJ International Agricultural Trade and its Regional
Pandya-Lorch, and Mark W. Rosegrant, 2020 Vision 5SS @St 2 H¥aRarg Qiu, Jun Yang, Jikun
Food Policy Report, International Food Policy Huang and Ruijian Chen, China & World Economy,
Research Institute Washington, D.C., October 1999 Vol. 15, No. 4, 2007, pp.77-90

GwWSALRYAAOAT AGASE 2F / KAV (HRF (' &SNS 1 { SOENRAGRYY iy / i keSS

2 ¢ h-Ghanghong Pei, Lei Peng, China & World Zhu, China & World Economyol. 14, No. 1, 2006,
Economy 189-101, Vol. 15, No. 4, 2007 pp.67-78
G/ KAYlQa C22R 9 Omryf@nfdy: (2 aRKAS f¢ g SKyAlyer . SO2YS | al 22 NJ

{ dzLJLJ & = 5 S Y | -jkéhHuang)sdatt ¢ NI R Saél NJ SCdlia X Earter and Scott Rozelle, Review
Rozelle, Mark W. Rosegrant, Economic Development of Agricultural Economic¥pl. 23, No. 2. (Autumn-
and Cultural Chang&/ol. 47, No. 4 (Jul., 1999), pp. Winter, 2001), pp.319-331, accessed on

737-766, accessed on JSTOR on 28/01/08 09:01:48 http:jstor.org on 28/01/08 08:56:58

G2 Aff C2NBAIY /[ FLAGEE . dzAGEI R AG2 2R ASTAAGCS YC2 2ARY a | NJ S &

5S @St 2 LIA Y 3-Alah Badeymni aNAMak K € Global, Economy-2 A RS t S NEymIS@idoh,d S ¢
Drabenstott, American Journal of Agricultural Betina Dimaranan, Tom Hertel and Will Martin, The
Economicsyol. 79, No. 2 (May, 1997), pp. 613-620, Australian Journal of Agricultural and Resource
accessed on JSTOR on 28/01/08 09:00:31 Economics41:1, pp. 19-44

GwSOAAAGAYT GKS wSOAAAGSRI/CKIANME [20F ¢ NDERSNOSYA f1f  {/3GK Aly.

al 1S | 5 AxREghaslNaBliyisky SNodd C22R | YR IFradGieYdi AlydiNGBE C2 2 R
Developmentyol. 34, Issue 6, June 2006, pp. 981- Agriculture: Issues for the 2Centuy, AIB-775,

995, accessed on Science Direct website: accessed on
http://www.sciencedirect.com/science?_ob=Article http://www.ers.usda.gov/publications/aib775/aib7
URL&_udi=B6VC6...Version=0&_userid=103681&m 75e.pdf, 04/02/08, 18:41
d5=05f8alce79e23cc8f8e31c9ade627310, on

G126 2Aft whaiAy3d LyO2vSa |-
C2 2R 5 SMsin-MuRHsUé Wen S. Chern and

07/02/08 12:50PM

.'-!Il= 40


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6VC6...Version=0&_userid=103681&md5=05f8a1ce79e23cc8f8e31c9ade627310
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6VC6...Version=0&_userid=103681&md5=05f8a1ce79e23cc8f8e31c9ade627310
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6VC6...Version=0&_userid=103681&md5=05f8a1ce79e23cc8f8e31c9ade627310
http://www.ers.usda.gov/publications/aib775/aib775e.pdf
http://www.ers.usda.gov/publications/aib775/aib775e.pdf

VL S

Fred Gale, accessed on http://www.ers.usda.gov/publications/aib775/aib7
http://www.ers.usda.gov/publications/aib775/aib7 75k.pdf, 04/02/08, 18.50

75f.pdf, 04/02/08, 18.45 X X
awS3IA2yE AY [ KAYI ¥rehy$ al NJ

G2 Attt / KAYFQ& ! ANR Odzf (i dzNIGhle, abcsbed®RoB wS Tt SOG Al a
/ 2 YLI NI G A @ S-ColinR @artgr ntl BdBtK ¢  http://www.ers.usda.gov/publications/aib775/aib7
Rozelle, accessed on 75i.pdf, 04/02/08, 18:50

IJ"=II= 41


http://www.ers.usda.gov/publications/aib775/aib775f.pdf
http://www.ers.usda.gov/publications/aib775/aib775f.pdf
http://www.ers.usda.gov/publications/aib775/aib775k.pdf
http://www.ers.usda.gov/publications/aib775/aib775k.pdf
http://www.ers.usda.gov/publications/aib775/aib775i.pdf
http://www.ers.usda.gov/publications/aib775/aib775i.pdf

An Econometric Investigation into the Determinants of Infant Mortality Rates

Niall Sherry

Abstract

This project compares theeffects 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 ecomic growth is the
most important longterm 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
isdifficult to

relationship to infant mortality

determine.
1. Introduction and Motivation
GL 0StAS@GS GKIG OKAfRNBY
2 KAGYySe 1 2dzadi2ys We¢KS DN

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,
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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 ¢
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 NdBses Ddiz¥eht TndrtalilyNad Xe of particular
use togcl)ye[jrnrsp%nt_ljs in[th2e g%/elogin}g th)rltd,ttoQ
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 16™, 17" and 18"

OSyldz2NASasx LRAyGa 2dzi G Kieaimentwodld/ 162 to Ibwer Mbriali§ ratesyIn
alFyRFNRAE YI& KI@S AYLNERpa{iee, hdukvédBhy [Gtter@f thesd tivd eAdéddup
acquire breast-milk substitutes, post-neonatal being the sole measure of healthcare effectiveness
mortality could have risen with liviy’ 3 & G I y R | iNdReigiven countries, for reasons that are detailed
(pp.4), as breast milk provides a vital boost to the fully below.

immune system of newborn infants. However, the

2dz2i 02YS 2F {OKStfS1SyaQ NBaSINDK LNROARSE 620K
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negative correlation between infant mortality and
economic development and suggested reasons for
this ¢ KS d&adza3sSaidwas
neonatal

eighteenth decline in

Y2NIFfAGe XRdzS G2

century
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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

f AQA;
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One of the most important factors in

preventing infant well-educated

mothers ¢ 2 I t RY I yy

mortality is
OMPdHO
female literacy could reduce infant mortality
because literate women are more likely to know
K2¢g G2 LINRGSOGO deerSakivily,
indicate an
primary
education for all, which also places a high priority
2y Lzt A0 KSIftiKE

relationship between female education and infant

high female literacy rates may

egalitarian government devoted to

mortality in Morocco, Glewwe (1999) argues that
GKSIf UK
important skill that mothers (indirectly) obtain from
their schooling that prepares them to provide for
GKSANI OKAf RNBYy Q&
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
j dz2 G S ! y R & dompbekegsivedaccaunt of
the social processes important in reducing infant
mortality includes an understanding of the
socioeconomic contextof 1 KS  O2 Y Y dzy A

and inequality is one way of measuring the general
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social context of a country. Secondly, inequality has

been demonstrated as a strong influence on infant

LJ2 & értality in Kne past ¢ Ehoush 'Waldmdan (1992)

cannot conclusively offer any theory as to why this

is the caseX

A Y Frésuftsi afie @auséd foyaSpasiive correlation of the
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uece

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

inequality within countries has been demonstrated

to be a significant explanatory factor of infant

1y26t SRdShe indsiLIS | W#rtalityirgtes, and the findings below add some

more weight to this hypothesis, even if discussing or
demonstrating any further reasoning or causality is
begohdltle mcppa of thib profRct. ToNERdBUkeRME 3
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
O02YSa FTNRY (KS 22NIR
2000 ¢ 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
Millennium

more extensive testing for its

0 LILJ®o g)p 0 _
Development Goals), allowing full data to be
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collected on 100 countries in total. However,

several points should be noted.

1)

2)

3)

For certain observations, in lieuof 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
HAann
been used instead), with the expectation being
that variables such as the female literacy rate
g2dAZ RyQid OKIy3SsS (22
period of time and thus that the results drawn
from this project are still, by and large,
statistically significant.

For certain observations for two of the
independent variables, diarrhoea treatment and
literacy rates, data on first world countries
gl ayQid | @FrAftrofS
RAFNNK2SIF GNBIFGYSyl
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% ¢ 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.

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

ng 45
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Bank. The large discrepancy in collection years
for the data wused 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
TZ2N Moy

acknowledged, it is again contended that large-

scale income inequality within a country should

. remaln relatlve c}/ gonstant over such a_short
Y dzO K y4®) |

a K2 NI
time perlod

4. Empirical 8sults

The econometric population regression

model that was utilised in the investigation was
performed using Microfit and took the following

functional form:

GKS T aKIF G :
Y=i,b 1)01 )dzb b Xt
LINROE SY AyZ

where
= Infant mortality rates per 1,000 live births
X1 = GNI per capita, measured by the Atlas method
X, = 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



H

N T
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 X; and X, to log form in order
to reduce heteroscedasticity and obtain a better
functional form. The X; 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
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significant at the 1% level (alternatively, the same
results can be inferred by looking at the p-values™).
Small p-values usually reflect evidence against the
null hypothesis (HoY j=i0). 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.
wkYalreQa wo{9¢ (Sai
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

FT2NJ O



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
explanatorypowS NJ 2 F (G KS Y2 RSt
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,
GKS NBadzZ & AayQi
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 ¢
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

| 26 SOSNE UKAa AayQi
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

RA & &A YA deterinaft NEnfeint nioiaity. TRk irBokagédurit

the high correlation discussed earlier between
income and healthcare expenditure allows us to

conclude that the most powerful way to decrease

.'-!Il= 47
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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 ¢ 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. C2 NJ G K S
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
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fact that diarrhoea treatments are now virtually
irrelevant, having become statistically insignificant
at the 10% level.

Indeed, lookA y3 |G GKS
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
arichere sample due to the greater marginal value of

a dollar in poorer societies. This is why the income

WNA O Kvariéhl2 dmé GoNEr8diiflo 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 ¢ 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

a L2 2 NJ
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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
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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.



Appendix 1

Regression results ¢ 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

Plot of Actual and Fitted VValues
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Appendix 3

Histogram of Residuals and the
Normal Density
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Appendix 4

Regression results ¢ 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

Scatter plot of LINFMORT on LHEALTHQ
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Regression resultgichestcountries

Appendix 6

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 resultpoorestcountries

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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