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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 
demography, individual behaviour and social choice through international trade and 
factor movements to financial stability and reforms in transition, remembering 
possibilities as well as constraints but also to ensure that previously unheard voices are 
heard, to recognize those who argumentatively stand up for what they believe to be 
true, to create an environment in which atypical, nonconforming or uncommon views 
Ŏŀƴ ŎƻŜȄƛǎǘ ǿƛǘƘ ǘƘŜ ΨǎǘŀƴŘŀǊŘΩΣ ΨŀŎŎŜǇǘŜŘΩ ŎƻƴǾŜƴǘƛƻƴΣ ǘƻ ǇǊƻǾƛŘŜ ŀ ŦǊŀƳŜ ǘƻ ƛƴǘŜƎǊŀǘŜ 
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.  
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Preface to the second issue 

 

 

This second issue will thus approach a world of real, second best constraints, 
constraints of political and social acceptability, of the feasibility and prospects of reform 
in the enclose of existing institutions, of prevalent uncertainty and limited information. 
Because we do not live in the best of all possible worlds, because the invisible hand can 
go off beam and markets are fallible, because individuals are not Robinson Crusoe-like 
isolated islanders and social institutions can matter.  

 

Ψ²Ŝ ŀǊŜ ƳŜǊŜƭȅ ǊŜƳƛƴŘƛƴƎ ƻǳǊǎŜƭǾŜǎ ǘƘŀǘ ƘǳƳŀƴ ŘŜŎƛǎƛƻƴǎ ŀŦŦŜŎǘƛƴƎ ǘƘŜ ŦǳǘǳǊŜΣ ǿƘŜǘƘŜǊ 
personal or political or economic, cannot depend on strict mathematical expectation, 
since the basis for making such calculations does not exist; and that it is our innate urge 
to activity which makes the wheels go round, our rational selves choosing between the 
alternatives as best we are able, calculating where we can, but often falling back for our 
motive on ǿƘƛƳ ƻǊ ǎŜƴǘƛƳŜƴǘ ƻǊ ŎƘŀƴŎŜΦΩ  

 /John Maynard Keynes/  
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Call for submissions 

 

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

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

 

CALL FOR SUBMISSIONS IS ON-GOING - Deadline for the 2010 issue is July 1st.  

Send work and questions to pixelthejournal@gmail.com 

  

http://www.pixelthejournal.com/
mailto:pixelthejournal@gmail.com
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Special call for international submissions 

 

In the spirit of making previously unheard voices heard and to eliminate the bias 

against undergraduates at universities where English is not the language of instruction, 

PIXEL - the Cambridge Undergraduate Journal of Development Economics is now 

accepting submissions in the following languages as well:  

 

- Dutch 

- French 

- German 

- Hungarian 

- Italian 

- Spanish 

 

For submissions in languages other than those listed please contact us 

(pixelthejournal@gmail.com) as we may be able to consider the paper anyway. 

Articles will be edited in their original language and will be published in English as 

well as in the language they were originally written in. 
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Does Trade Integration Still Threaten Asian Currencies?  

An Econometric Analysis 

 

Rafi A. Chaudhury 

Middlebury College, USA 

 

Abstract 

Following the 1997 Asian Financial Crisis, much attention has been focused on the impact of 

globalization in triggering currency panics in export-based economies. This study will explore the extent 

to which increased trade levels leave Asian economies vulnerable to further currency crises. The 

analysis is based on a lagged multivariate regression model covering eight countries (India, Indonesia, 

South Korea, Malaysia, Pakistan, Philippines, Singapore and Thailand) for the period 1994-2006. The 

findings suggest that trade integration does not pose as much of a risk to currency stability as other 

factors such as debt repayment capacity and inflation 

. 

1. Introduction 

The dynamism of East Asian economies 

over the last four decades has remained 

something of an enigma, despite the large body 

of work devoted to exploring its roots. The 

issue is of particular importance in the field of 

development economics, in which finding a 

universal set of policy tools that promote 

growth has been argued to be impossible. And 

yet, most empirical studies on the subject have 

found considerable overlap in the policies 

implemented to foster growth and stability 
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across the culturally and politically diverse 

countries in the region. A few core factors, such 

as high literacy and savings rates, have been 

found to be of great significance in explaining 

the decades-long expansions of many of these 

economies. The rapidity of economic decline 

caused by the Asian Financial Crisis (AFC) of 

1997 however undermined the fundamental 

integrity of many of these economies, 

potentially calling the effectiveness of state-led 

industrial policy into question. 

Many precepts of East Asian 

development strategy have however stayed 

largely within the bounds of conventional 

economic theory. The focus on developing 

human capital and improving infrastructure 

ǾŀƭƛŘŀǘŜŘ ǘƘŜ Ǉƻǎǘǳƭŀǘƛƻƴǎ ƻŦ {ƻƭƻǿΩǎ όмфрпύ 

exogenous model of economic growth. 

Similarly, the role of government in facilitating 

an environment conducive to development 

helped overcome some of the limitations of 

prevailing trade theories such as that of 

Heckscher-Ohlin (which postulates that capital 

and labour-abundant economies will export 

goods intensive in those factors only), and 

ensured the success of the export-oriented 

industrialization (EOI) strategy chosen by the 

ǊŜƎƛƻƴΩǎ ŜŎƻƴƻƳƛŜǎΦ  

For example, government control over 

capital markets encouraged the allocation of 

credit towards sustainable, long-term 

investments in industrial capacity and away 

from speculative assets like property (Stiglitz, 

1996). Export industries then were not 

necessarily demarcated by comparative 

advantage. For instance, Taiwanese and South 

Korean semiconductor manufacturers began 

competing for the same Western markets that 

Japan had dominated for years. Although this 

ran counter to conventional Heckscher-Ohlin 

models, the export strategy provided 

governments with an objective measure of 

industrial performance to allocate capital and 

credit. This removed the asymmetric 

information problem of resource allocation that 

the models do not take into account (Stiglitz, 

1996)1. The sustained success of EOI in East 

Asia can also be attributed to the stable pattern 

of development it created, in which wealth 

increased, while inequality decreased. This has 

been an important factor in helping maintain 

                                                           
1
 Heckscher-Ohlin theory considers information levels to be 

static, if not equal. 
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political stability, a crucial determinant of 

growth sustainability. Economic welfare was 

the focus of a landmark 1993 study of the 

region, which noted that life expectancy, 

education and health care improved 

dramatically during the growth period (World 

Bank, 1993).  

The onset of the AFC underscored grave 

ŘŜŦƛŎƛŜƴŎƛŜǎ ƛƴ 9ŀǎǘ !ǎƛŀΩǎ ŦƛƴŀƴŎƛŀƭ ǎȅǎǘŜƳǎ ŀƴŘ 

dependence on Foreign Direct Investment (FDI) 

(see Figure 1 in the Appendix), the latter having 

been crucial to the facilitation of technology 

transfers and the development of competitive 

advantages. It called into question the strength 

of fixed exchange rate regimes, the actions of 

which caused damaging fluctuations in interest 

rates in ultimately futile attempts to protect 

currency values. It also exposed the limitations 

of economic and financial liberalization, which 

were blamed for triggering stock and credit 

market bubbles that unnerved foreign 

investors. This went on to trigger the capital 

flight that began in Thailand and eventually 

engulfed Indonesia, South Korea and Malaysia 

(Stiglitz, 2007). This is discussed in greater 

depth in section 2. 

Given the circumstances at the time, the 

fact that the region was able to stage a 

recovery within two years is impressive already 

by itself. The remarkable growth it has achieved 

since has led analysts to declare in hindsight 

that the crisis could have been attributed to the 

ǳƴŦŀƳƛƭƛŀǊƛǘȅ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ nascent capital 

markets in dealing with rapidly increasing trade 

and FDI flows, rather than fundamental 

ǿŜŀƪƴŜǎǎŜǎ ƛƴ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ 

economies (The Economist, June 28, 2007). 

With that reasoning in mind, this study will 

attempt to explore the degree to which 

currency crises can be triggered by rising levels 

of trade integration.  

2. Literature Review 

Much of the available literature 

attempts to pin down the root causes of crises 

before examining the predictive capacity of 

empirical models. The AFC was characterized by 

a credit boom that encouraged poor risk 

management, and ultimately led to an 

unsustainable volume of non-performing loans 

(NPL) in the financial sectors of Asian 

economies. This created a run on domestic 

currencies among overseas investors, forcing 

governments in the affected region to defend 
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the exchange rate by intervening directly in the 

currency markets and depleting their foreign 

exchange reserves in the process, as well as 

raising the interest rate to stem capital outflow 

(Blustein, 2003).  

Athukorala and Warr (2002) suggest 

that crises can be attributed largely either to 

domestic macroeconomic mismanagement or 

ǘƻ YŜȅƴŜǎΩǎ ŎƻƴŎŜǇǘ ƻŦ ΨŀƴƛƳŀƭ ǎǇƛǊƛǘǎΩΦ ¢ƘŜ 

former has been the policy position of the 

International Monetary Fund (IMF) in designing 

its bailout packages, while the latter 

explanation has resonated strongly with 

regional heads of state. Speculative attacks on a 

ŎƻǳƴǘǊȅΩǎ ŎǳǊǊŜƴŎȅΣ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ ƭƛǉǳƛŘŀǘƛƻƴ ƻŦ 

assets denominated in that currency precipitate 

an actual financial panic; the authors term this 

ǎŜǉǳŜƴŎŜ ƻŦ ŜǾŜƴǘǎ ŀ ΨǎŜƭŦ-ŦǳƭŦƛƭƭƛƴƎ ǇŀƴƛŎΩΦ 

Athukorala and Warr (2002) stress the 

importance of monitoring reserve adequacy 

and financial sector fragility. The former 

examines the growth of foreign exchange 

reserves relative to the growth of volatile 

ŎŀǇƛǘŀƭΣ ƻǊ ΨƘƻǘ ƳƻƴŜȅΩΦ ¢ƘŜ ƭŀǘǘŜǊ ƛƴǾƻƭǾŜǎ 

metrics such as defaults (NPLs) relative to 

outstanding loans, and the capital adequacy 

ǊŀǘƛƻΣ ǿƘƛŎƘ ƳŜŀǎǳǊŜǎ ŀ ōŀƴƪΩǎ ŎŀǇƛǘŀƭΣ ǊŜƭŀǘƛǾŜ 

to a weighted estimate of risk. 

The potential for crisis contagion in the 

AFC was analyzed in an ex-post study 

(Fratzscher, 2000) which concluded that 

financial interdependence between countries 

was more relevant than real integration 

(through trade or diplomatic relations) in 

causing the spreŀŘ ƻŦ ōƻǘƘ ŎǊƛǎŜǎΦ Ψ/ƻƴǘŀƎƛƻƴΩ 

was defined as the transmission of a currency 

and/or financial crisis (emerging market bank 

panics are often triggered by currency volatility) 

by way of geographic proximity, rather than 

weak economic fundamentals. Financial 

integration was defined as the extent of intra-

regional financing activities. It should be noted 

that the dollar peg favoured in many of these 

economies in the pre-crisis period cracked 

under the strain of selling pressure, forcing 

multiple rounds of competitive devaluation 

(where countries devalued more than their 

neighbours so as to maintain export 

competitiveness in the face of falling foreign 

exchange reserves). The bulk of these 

economies later switched to a free-floating or 

managed float currency regime as per the 

conditions of IMF assistance. 
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Research performed on the East Asian 

economic recovery (Higgins and Klitgaard, 

2000) suggests that the resultant reduction in 

consumption and investment were ultimately 

what led to the end of the crisis. Economic 

theory would suggest that the depreciation of 

the affected currencies would help improve 

export competitiveness, and help replenish the 

stock of foreign exchange, as well as cause an 

amelioration of the balance of payments. The 

econometric analyses performed by the 

authors however showed that East Asian 

exports featured an almost unit elasticity of 

demand, which would be of little help in 

replenishing foreign exchange reserves. A 

devaluation is theoretically only beneficial to 

boosting exports and foreign exchange reserves 

ƛŦ ŘŜƳŀƴŘ ŦƻǊ ŀ ŎƻǳƴǘǊȅΩǎ ŜȄǇƻǊǘ ǇƻǊǘŦƻƭƛƻ ƛǎ ƻƴ 

average elastic (greater than |1|). This way, a 

devaluation of any size will lead to an increase 

in exports that is greater than the size of the 

devaluation.  

The current account balance is a key 

metric in the Higgins and Klitgaard (2000) 

study, as the reduction in the current account 

deficit was critical to stabilizing many of these 

economies. While the region had grown via 

export-oriented industrialization (EOI), it had 

also run up considerable deficits in the 1990s 

by increasing its stock of capital goods (see 

Figure 2 in the Appendix). To finance these 

purchases, many countries had liberalized 

capital controls in order to borrow from 

abroad, thereby hoping to increase productive 

capacity beyond what would have been 

possible through purely domestic resources. 

The authors conclude that the current account 

deficit was eventually fixed through a painful 

adjustment process in which credit dried up, 

causing domestic consumption and investment 

to collapse. The imposition of capital controls 

and increases in interest rates in many of the 

affected countries eventually brought about 

the end of the crisis, though at a high cost in 

political and social stability. 

Many of the limitations in the empirical 

analyses above are due to the occurrence of 

events that cannot be satisfactorily quantified. 

The length and severity of the crisis, for 

instance could have been greatly affected by 

the decisions of foreign banks to refuse to roll 

over debt repayments (Fratzscher, 2000), which 

is a common practice in the industry. Similarly, 

ǘƘŜ Ψǳƴƛǘ-ŜƭŀǎǘƛŎƛǘȅΩ ǇƘŜƴƻƳŜƴƻƴ ƻŦ 9ŀǎǘ !ǎƛŀƴ 
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exports was essentially the net effect of an 

increase in European and North American 

demand concurrent with a decrease in East 

Asian demand (Higgins and Klitgaard, 2000).  

3. Data and Methodology 

The response to the AFC and the 

economic fallout from its effects suggested that 

the major economies of East and Southeast 

Asia were largely unprepared to deal with the 

financial implications of EOI. The analysis 

conducted in this study will explore the extent 

to which the risk of a currency crisis is reflected 

in the major macroeconomic and financial 

indicators of countries in the region. The study 

focuses on the period between 1994 and 2006.  

The model used in the analysis will use 

Ψ/ǳǊǊŜƴŎȅ /ǊƛǎƛǎΩ ŀǎ ǘƘŜ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜΦ ! 

ΨŎǊƛǎƛǎΩ ƛƴ ǘƘƛǎ ŎŀǎŜ ƛǎ ŘŜŦƛƴŜŘ ŀǎ ŀ ƳƻƴǘƘ-on-

month depreciation of the local currency of 10 

percent or more relative to the US Dollar. While 

the calculation of the number of occurrences of 

crises have been compiled through a database 

of monthly exchange rates, it bears mentioning 

that data for the majority of the independent 

variables used, such as GDP growth rates, FDI 

growth rates, etc. are only available on an 

annual basis. Hence, the time series used in the 

sample consists of annual, rather than monthly 

data. This means that it was not possible to use 

the dependent variable as a dummy (where a 

value of one would denote the occurrence of a 

crisis). Instead, the values of the explained 

variable will reflect the number of occurrences 

of a crisis within each data period. For example, 

a value of three for Indonesia for 1997 indicates 

that the Indonesian Rupiah (IDR) depreciated 

by 10 percent or more against the USD on three 

separate occasions during 1997.   

The principal theme of this study 

involves the role of trade integration in 

triggering such crises. For our purposes, the 

ŜȄǇƭŀƴŀǘƻǊȅ ǾŀǊƛŀōƭŜ ΨtradeintegrationΩ ƛǎ 

defined as the combined volume of imports and 

exports as a percentage of nominal GDP for 

that year. The role of FDI and export growth 

rates within the period will also be examined, 

as they provide valuable sources of capital 

investment, technical expertise and foreign 

exchange reserves. These variables are denoted 

ŀǎ ΨfdipctgdpΩ ŀƴŘ ΨŜȄǇǘƎǊǿǘƘǇŎǘΩ; both 

variables are denominated in percentage 

points.  



 

14 

A final note should be made with 

regards to tertiary variables used in the 

analysis. The most important of these involves 

the capacity for external debt servicing. The 

metric used here is the Ψǎ-ǘŘŜōǘǊŜǎŜǊǾŜǎΩ 

variable, in which short-term debt (i.e. financial 

obligations that must be met within 12 months) 

ƛǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ŀ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ 

foreign exchange reserves. Data for this 

variable is largely unavailable for Singapore; 

this however should not compromise the 

validity of the study, as Singapore, by way of its 

sophisticated financial markets and stable 

monetary policy, managed to avoid the 

occurrence of even a single crisis (as defined in 

this study). 

Two other variables worth noting are 

the capital-asset ratio (or more simply, the 

capital ratio) and the Non-Performing Loans 

(NPL) ratio. The former provides a national 

average of bank capital as a proportion of its 

risk-weighted assets. As a point of reference, 

the Basel I standard mandates an 8 percent 

minimum capital ratio for banks with overseas 

operations. The NPL ratio is also only available 

for the aforementioned time period. It 

measures non-performing loans as a 

percentage of gross loans. The credit bubble in 

the public/private banking sectors of many of 

these countries was one of the triggers of the 

AFC, so it is an important variable in quantifying 

risk in the financial sector. 

The regression model is outlined below: 

ὅόὶὶὅὶὭίὭί

= ‍0 + ‍1ὸὶὥὨὩὭὲὸὩὫὶὥὸὭέὲ(ὸ) ὸ 1 ὸ2 ȣ(ὸὯ)

+  ‍2ὅόὶὶὩὲὸὃὧὧέόὲὸὄὥὰ

+ ‍3ὩὼὸὨὩὦὸὋὈὖὸȣ(ὸὯ)

+ ‍4ὊὈὍὴὧὸὋὈὖὸ..(ὸὯ) +  ‍3ὋὈὖὫὶύὸὬ

+  ‍5ὍὲὸὶίὸὶὥὸὩ

+  ‍6ὛὝὈὩὦὸὙὩίὩὶὺὩίὸȣ(ὸὯ) +  ‐  

where: 

Tradeintegration = 
ʅ(ὢ+ὓ)

ὋὈὖ
*100 

All dependent variables are represented as 

percentage points in the dataset. Lagged 

ǾŀǊƛŀōƭŜǎ ŀǊŜ ŘŜƴƻǘŜŘ ǿƛǘƘ ŀ άόǘύ όǘ-мύΧ όǘ-ƪύέ 

subscript. 

A second regression will be run to take account 

of new banking sector data (NPL and capital 

ratios). Due to the fewer observations in this 

sample, the regression will be not be run as a 

lagged model: 
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ὅόὶὶὅὶὭίὭί= ‍0 + ‍1ὸὶὥὨὩὭὲὸὩὫὶὥὸὭέὲ

+  ‍2ὅόὶὶὩὲὸὃὧὧέόὲὸὄὥὰ

+ ‍3ὩὼὸὨὩὦὸὋὈὖ

+ ‍4ὊὈὍὴὧὸὋὈὖ

+  ‍5ὋὈὖὫὶύὸὬ

+  ‍6ὍὲὸὶίὸὶὥὸὩ

+  ‍7ὛὝὈὩὦὸὙὩίὩὶὺὩί

+ ‍8ὅὥὴὃίίὸὙὥὸὭέ

+  ‍9ὔὖὒὙὥὸὭέ+  ‐  

For a detailed discussion of data sources, please 

see the Appendix. 

4. Results 

Upon running the first multivariate 

regression, it appears that trade integration is 

not statistically significant in explaining the 

occurrence of a crisis (please see Table 1 in the 

Appendix for full results). Similarly, the current 

account balance is not deemed to be significant 

in averting crises, in contrast to the findings of 

Higgins and Klitgaard (2000). The GDP growth 

rate is highly significant at the 1 percent level, 

and shows a negative relation to the 

occurrence of a crisis, suggesting that an 

increase in output would reduce the risk of a 

crisis, all other things remaining equal. The 

interest rate variable is significant at the 5 

percent level; the relationship suggests that an 

increase in the interest rate would reduce the 

Ǌƛǎƪ ƻŦ ŀ ŎǊƛǎƛǎΦ ¢ƘŜ Ψǎhort-ǘŜǊƳ ŘŜōǘ ǊŜǎŜǊǾŜǎΩ 

variable is significant at the 5 percent level as 

well; the relationship suggests that an increase 

in the short-term debt would increase the risk 

of a crisis, as we would expect.  

In the second regression, trade 

integration is again not a statistically significant 

factor in currency crises. As before, GDP growth 

is significant (though at the 10 percent level this 

time) with the same relationship with the 

dependent variable as before. While the 

ΨŎŀǇƛǘŀƭ ǊŀǘƛƻΩ ǾŀǊƛŀōƭŜ ƛǎ ƴƻǘ ǎƛƎƴƛŦƛcant, the 

Ψbt[ wŀǘƛƻΩ ǾŀǊƛŀōƭŜ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘ ŀǘ ǘƘŜ мл 

percent level, as Athukorala and Warr (2002) 

suggested. The relationship with the dependent 

variable confirms our expectations: an increase 

in the proportion of non-performing loans 

increases the risk of a crisis.  

5. Evaluation 

 The data seems to suggest that 

macroeconomic mismanagement in the 

financial sector poses the greatest risk to 

economic stability among Asian economies. The 

negligible effect of trade integration on 
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systemic risk is in line with growth trends in 

post-crisis Asia, which has featured large 

increases in trade volumes as well as larger 

ŎŀǇƛǘŀƭ ƛƴŦƭƻǿǎ ǘƘǊƻǳƎƘ C5LΦ !ǎƛŀΩǎ ŜŎƻƴƻƳƛŜǎ 

today feature much stronger currency regimes, 

and with several countries running sustained 

current account surpluses, they now have the 

necessary reserves of foreign exchange to meet 

their overseas debt obligations in a timely 

manner (The Economist, November 20, 2008). 

 The significance of inflation in triggering 

a currency crisis validates the decision of 

monetary authorities to use interest rate policy 

to contain inflationary pressures, rather than 

protect currency values. Chow and Kim (2004) 

point out that exchange rate variability in post-

crisis Asia has not been associated with interest 

rate volatility, suggesting that monetary policy 

credibility has taken priority over currency 

stability. This is in line with the findings of Calvo 

and Reinhart (2002) who suggested that 

countries using monetary policy to control 

exchange rates faced high interest rate 

variability. It makes sense for Asian countries to 

avoid this course of action, as frequent 

fluctuations in interest rates would damage the 

ŎƻǳƴǘǊȅΩǎ ǎƻǾŜǊŜƛƎƴ Ǌƛǎƪ ǊŀǘƛƴƎΣ ŀƴŘ Ǉƻǎǎƛōƭȅ 

trigger another investor panic. Given the 

considerable liberalization of capital and 

financial markets that has taken place in the 

last decade, using interest rates to steer 

exchange rates would raise the risk of creating 

asset bubbles through the rapid inflow of short-

term capital from arbitrageurs abroad.  

 Both models stress the importance of 

GDP growth in reducing currency risks. This is 

likely to be a residual result of these 

ŜŎƻƴƻƳƛŜǎΩ ŘŜŎŀŘŜǎ-long dependence on EOI 

as a growth strategy. It is unsurprising that 

rapid GDP growth has not raised inflationary 

red flags; the state-instituted capital controls 

that prevailed in the region until the early 

1990s (Sarel, 1996)  erred on the side of 

caution, allocating foreign exchange to the 

private sector according to export 

performance, given the weak allocative 

efficiency of nascent capital markets (Stiglitz, 

1996). The more sophisticated markets that 

developed after the post-crisis reforms 

however still feature elements of government 

control.  

While local currencies, for instance in 

Thailand and South Korea are technically free-

floating (both were forced to float in 1997 after 
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exhausting their dollar reserves), governments 

have been amassing foreign exchange reserves 

and/or foreign-currency denominated assets 

for years now. This has been done first as an 

anti-inflationary strategy, and secondly, as a 

hedge against future financial panics. Singapore 

has emerged as a major foreign creditor, with 

its sovereign wealth fund (SWF) Temasek being 

one of the best-capitalized in the world. By 

exercising its financial leverage abroad (SWFs 

usually invest exclusively in foreign equity 

markets; The Economist, January 17, 2008), the 

Singaporean state hopes to assert itself as a 

responsible financial actor, worthy of its 

ƛƴǾŜǎǘƻǊǎΩ ŎƻƴŦƛŘŜƴŎŜΦ hǘƘŜǊ ŎƻǳƴǘǊƛŜǎ ƭƛƪŜ 

South Korea, China and Kuwait have also 

followed a similar path to ensure financial 

security. 

The importance of the NPL ratio in 

ensuring economic stability in post-crisis Asia 

can be attributed to the sweeping reforms that 

took place in a number of the affected 

countries. In South Korea, the onset of the crisis 

forced the breakup of the chaebol, or large 

family-owned conglomerates that were 

notorious for non-transparent practices and 

poor risk management. These corporations 

often operated in an environment of great 

moral hazard, as their size and capitalization 

ƳŀŘŜ ǘƘŜƳ Ψǘƻƻ ōƛƎ ǘƻ ŦŀƛƭΩΤ ƛƴ ǘƘŜ Ŝvent of 

financial trouble, the government would be 

pressured to assist them or risk economic panic 

(Blustein, 2003). As the findings of the second 

regression suggest, the reforms, which include 

better regulatory oversight, more competitive 

banking sectors, and better transparency, have 

all helped to improve risk management, and 

lower the chances of a financial sector-related 

crisis. The gains in lowering operating risks can 

be seen in Figure 3 in the Appendix. This is in 

line with the findings of Turner (2007), who 

notes that the reforms have been largely 

successful in restoring the credibility and 

attractiveness of Asian banking sectors.  

6. Conclusion 

9ŀǎǘ !ǎƛŀΩǎ ŜŎƻƴƻƳƛŎ ǊŜǎƛƭƛŜƴŎŜ ƛƴ ǘƘŜ 

aftermath of the AFC can be attributed to the 

lasting success of EOI, which engendered 

competition and technological innovation while 

improving living standards across the board and 

lowering income inequality. The speed at which 

the AFC contagion spread showed that while 

the region had developed sufficient 

infrastructural capacity to absorb high levels of 
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real integration (transactions in goods and 

services), its institutions were woefully 

unprepared to deal with the complex nature of 

financial globalization.  

The ongoing economic slowdown in the 

West, coupled with the rapid growth of East 

Asian emerging markets has refocused 

ŀǘǘŜƴǘƛƻƴ ƻƴ ǘƘŜ ǊŜƎƛƻƴΩǎ ƭƻƴƎ-term economic 

prospects. The reforms that have taken place 

suggest that financial sector fragility has been 

greatly reduced. The move to floating, rather 

than fixed exchange rates (though some 

ŎƻǳƴǘǊƛŜǎ ŎƻƴǘƛƴǳŜ ǘƻ Ƴŀƛƴǘŀƛƴ ŀ ΨǎƻŦǘΩ ǇŜƎύ Ƙŀǎ 

ƎƛǾŜƴ ǘƘŜ ǊŜƎƛƻƴΩǎ ŜŎƻƴƻƳƛŜǎ ƛƴŎǊŜŀǎŜŘ ŎƻƴǘǊƻƭ 

over monetary policy, which has been 

especially convenient during the recent 

fluctuations in US interest rates. Overall, the 

ǊŜƎƛƻƴΩǎ ŎǳǊrency values are expected to 

appreciate over the medium term, given the 

current account surpluses that many countries 

are running.  

Some risks do remain however. The 

ŎƻƴŎŜǊǘŜŘ ŦƻŎǳǎ ƻƴ 9hL ƳŀƪŜǎ ǘƘŜ ǊŜƎƛƻƴΩǎ 

economies vulnerable to adverse changes in 

the external environment. While some 

economies, such as resource-rich Indonesia, 

have benefited through the increase of 

commodity prices like copper, rubber and oil, 

other countries like South Korea face rising 

input cost pressures in semiconductor 

manufacturing, while service-oriented 

economies like the Philippines expect a drop in 

overseas outsourcing contracts due to the 

slowdown in the West. These, however are a 

cross-section of macroeconomic issues faced by 

all countries; as they are not the focus of this 

study, it will suffice to say that the risk of 

currency collapse has been remarkably reduced 

in the years after the AFC. While it will 

eventually become advisable, even necessary to 

ŘƛǾŜǊǘ ǘƘŜ ǊŜƎƛƻƴΩǎ ǎǘƻŎƪǇƛƭŜǎ ƻŦ ŦƻǊŜƛƎƴ ǊŜǎŜǊǾŜǎ 

towards developing domestic markets, for the 

time being, East Asia is faring well. 
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Appendix 

 

Table 1: Estimation Results 

Dependent Variable: Yearly Currency Crisis Occurrences. Robust standard errors in parentheses 

 1994-2006  2000-2006 

Trade Integration -.0015 (.0018)  -.0003 (.0007) 

Current Acct Position -.0196 (.0147)  -.0008 (.008) 

Ext. Debt/Pctg GDP -.0032 (.003)  -.004 (.002) 

FDI/Pctg GDP .0658 (.051)  .0232 (.020) 

GDP Growth -.0880* (.021)  -.0205***  (.0117) 

Interest Rates -.0347** (.015)  -.0045 (.007) 

Short-Term Debt Reserves .0020** (.001)  -.0003 (.001) 

Capital-Asset Ratio    -.0109***  (.011) 

    .0161 .0083 

Observations 84   49  

R
2 

0.48   0.23  

* significant at 1%  

** significant at 5% 

*** significant at 10% 
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Figure 1: Growth of FDI Stock in Sample Countries, 1990-1996 (%) 

 

 

Figure 2: Current Account Position of Sample Countries (% of GDP) 
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Figure 3: Comparison of NPL Ratios for the Sample Countries (%) 

 

 

  

0

5

10

15

20

25

30

35
2000

2006

Source: The World BankWDI Database, the Asian Development Bank



 

22 

 

Data Sources 

The data used in this study has been compiled from a number of sources: The Federal Reserve System 

Database, the IMF Statistics Database, the Asian Development Bank, the World Bank, the World Trade 

Organization, the International Labour Organization, UNCTAD and the Central Banks of the sample 

countries. 

The Federal Reserve System Database: Daily exchange rate data for the Indian and Pakistani Rupee and 

Filipino Peso were obtained from this database. 

The IMF Statistics Database: Annual data for trade (current account) and macroeconomic variables 

(growth rate, interest rate) were obtained from this database. 

Asian Development Bank and World Bank Databases: These sources provided data for total external 

debt and short-term external debt levels, as well as capital-asset ratios and NPL ratios. 

Central Bank Databases of Republic of Korea, Indonesia, Malaysia and Singapore: Daily exchange rate 

data for the country currencies were obtained from these individual databases. 

UNCTAD World Investment Report: FDI data for all countries was obtained from this database.  

WTO Database: Annual data for trade (export/import revenues) were obtained for all countries 

through this database. 
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Abstract 

The aim of this paper is to examine the factors and influences that initiated the transformation 

of the financial sector in Serbia and to analyse its course and its effects on the real sector in a second 

best framework. In particular an attempt will be made to detect the reasons that caused the 

transformation to last so long and prevented it from reaching its end. Occasional parallels with other 

transitional economies of the Balkans will also be drawn.  

 

1. Introduction ð the need for change 

Triggered by unfavourable economic 

and political circumstances including the 

stagnation of national output, a fall in living 

standards and increasing political and social 

tensions in the late 1980s, former Yugoslavia 

launched radical economic reforms in order to 

improve economic efficiency and implement 

political (representative liberal) democracy 

ό±ǳƪƻǘƛŏΣ мффоΣ ǇΦ тоύΦ ¢ƘŜ ƎǳƛŘŜƭƛƴŜǎ ǘƘŀǘ ǿŜǊŜ 

drawn up to form the basis of these reforms 

ŎƻǳƭŘ ōŜ ǎǳƳƳŀǊƛǎŜŘ ŀǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ό±ǳƪƻǘƛŏΣ 

1993, p. 73): 

- Firstly, form an integral market, with emphasis 

on private ownership and free 

entrepreneurship; 

- Secondly, develop an open economy strategy,  
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- Thirdly, reinforce law and human rights. 

Although the program showed promising 

statistics in first half of 1990 (inflation was 

brought down, exports and foreign currency 

reserves increased, 20 000 new private 

enterprises were set up), there were also 

elements of transitional recession, visible in 

ŜƳǇƭƻȅƳŜƴǘ ŀƴŘ ƻǳǘǇǳǘ ǎƭǳƳǇǎ ό±ǳƪƻǘƛŏΣ мффоΣ 

p. 78). However, following the first brave steps 

to liberalise the capital market and instigate the 

first serious property transformations, reform 

was stopped, and later cancelled, dooming the 

first transitional endeavour to failure.  

Social causes have often been quoted as 

an explanation of this early halt. These include 

the stormy reaction of opponents to 

privatisation, presenting privatization as a way 

of exploitation and the following softening of 

expressions by the reform supporters in order 

to calm the public; often using euphemisms 

ǎǳŎƘ ŀǎ άƻǿƴŜǊǎƘƛǇ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴέΦ ¢ƘŜ 

Socialist Federal Republic of Yugoslavia that had 

existed from the second half of World War II as 

a socialist state uniting Bosnia and Herzegovina, 

Croatia, Macedonia, Montenegro, Serbia, and 

Slovenia was dissolved in 1992, with transition 

then being conducted by the individual new-

born states, more or less successfully. While for 

some of them transition has become an idea 

belonging to the past (Slovenia), for the less 

fortunate ones it is known as a long lasting 

process with an unpredictable ending that is a 

part of future strategies, often framed as a pre-

election promise. 

The transition debate is often centred 

around the issue of shock therapy versus 

gradualism. Without attempting to rigorously 

explore the wide literature on this subject, 

consistency (between social and political 

changes as well as between the real and the 

financial sector) is worth noting as a crucial 

requirement for success, especially as there is 

direct interdependence between the 

privatization of state (public) owned companies 

and their successive development and changes 

in the banking system. Indeed, reform plans 

highlighted the restructuring of the financial 

system as one of the top priorities. 

2. Planned passivity 

Economic reform in Serbia cannot be 

examined without paying close attention to the 

financial subsystem, which in the case of the 

financial system of Serbia (hereafter FSS) 
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means focusing in particular on the banking 

sector. Banks are and have always been 

prevalent participants of the financial life of 

Serbia, and bankςcentricity is still present as a 

feature of the financial sector2 όWŜƭŀǑƛŏΣ нллфύΦ  

The pre-transition FSS was characterised 

by banks as redistributive mechanisms 

(adjusted to the needs of a centrally planned 

economy) and imposed low levels of financial 

discipline since banks merely transferred state 

ŦǳƴŘǎ ǘƻ ŎƻƳǇŀƴƛŜǎ ǳǎƛƴƎ άǎƻŦǘέ ŎǊŜŘƛǘǎ3 

(Kornai, 2009). As a natural consequence of 

such a policy bank balances had been burdened 

with losses. 

This phenomenon was closely linked to 

the practice of price-setting in an 

interventionist economy. The state directed the 

behaviour of all tangible and intangible entities 

                                                           
2
 The share of the banking sector in the FSS (banks, 

insurance companies, leasing companies, voluntary pension 
funds) has been at a constant 90 percent in the 2003 - 2007 
period. 
3 Kornai refers to soft taxation, soft credit, soft 
administrative prices, soft subsidies... as elements of soft 
budget constraints, denoting the situation in which tax 
ÃÏÌÌÅÃÔÉÏÎ ÃÁÎÎÏÔ ÂÅ ÃÁÒÒÉÅÄ ÏÕÔ ÉÎ ÁÎ ȬÅØÐÅÃÔÅÄȭ ×ÁÙȟ ÔÈÅ 
enforcement of a claim is subject to bargaining or at least 
cannot be expected to be paid on time and defaults are 
tolerated. It may be noted that soft budget constraints are not 
a phenomenon that is unique to centrally planned 
economies. The practice has for instance been used in the US 
when saving Chrysler and S&Ls during the 1980s  
(Dewatripont, 1999, p. 2) and can also be linked to recent 
bank bailouts. 

in the economy. Company losses were covered 

by subsidies and banks were expected to show 

the same substantial passivity. They allocated 

credit in accordance with the plan, lent on state 

directives to privileged firms, frequently under 

negative interest rates, without examining the 

ŎƭƛŜƴǘǎΩ ǎƻlvency and were left without an 

option to refuse a loan request that might lead 

the company to bankruptcy. 

3. Reforms at the start of the new millennium 

Effective political and economic reform 

in Serbia was launched in 2000, much later than 

in other socialist economies in Europe (Josifidis, 

2008, p. 107). The financial sector has endured 

significant changes, including the bankruptcy of 

more than 25 insolvent banks representing two 

ǘƘƛǊŘǎ ƻŦ C{{ ŀǎǎŜǘǎ ό¿ƛǾƪƻǾƛŏΣ нллрΣ ǇΦ ннрύΦ  

The Government of Serbia started by 

nationalizing insolvent banks, based on the 

special law of the Paris and London Club of 

Creditors (NBS, 2009).4 In order to increase 

competition, the Central Bank of Serbia issued 

seven licences to foreign banks. In 2004 there 

were thus 43 banks of which 11 were in foreign 

                                                           
4 Informal group of financial creditors that provides the 
countries recommended by the International Monetary Fund 
with financial services such as debt restructuring 
(Wikipedia, 2009). 
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ownership, 18 in domestic ownership while 14 

were the property of the Republic of Serbia. 

Although ownership changes have produced 

beneficial effects for economic activities, 

especially as far as the credit activities of banks 

are concerned (expressed as the overall 

amount of loans to GDP), granting foreign 

banks access to the domestic market is 

however a part of the reform strategy that 

needs to be carefully managed to avoid 

unwanted risk (an issue discussed in detail in 

the following sections).  

Finally, it is worth noting that in Serbia, 

as well as in the much of the region, domestic 

currencies could not fulfil all the functions a 

currency should possess as a medium of 

exchange. The basic problem was that the 

dinar, as the Serbian (soft) currency, did not 

have the trust of the residents due to its 

volatility (frequent loss or sometimes gain) in 

real value.5 It failed as a store of value, unit of 

account and standard of deferred payment and 

as a result, foreign currencies were used in its 

place: first the DM, and later the Euro. Such a 

double-currency economy is more exposed to 

                                                           
5
 9ÕÇÏÓÌÁÖÉÁ ÁÔ ÔÈÅ ÂÅÇÉÎÎÉÎÇ ÏÆ ÔÈÅ ÎÉÎÅÔÉÅÓ ×ÁÓ ÔÈÅ ×ÏÒÌÄȭÓ 

record breaker in hyperinflation.  

liquidity traps and inflationary pressures, 

especially in the transition period. 

4. Future prospects 

Turning to the issue of future prospects, 

¿ƛǾƪƻǾƛŏ όнллрύ ǎǘǊŜǎǎŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 

developments: 

Firstly, there was a favourable structure 

of credit: 79 percent of credit was within the 

corporate sector, the 19 percent allocated to 

citizens was growing fast, while credit meant 

for the government was negligible at only 2 

percent. In the second quarter of 2005 the 

growth of credit granted was 7.9 billion dinars, 

consisting mostly of long-term credit, while 

loans based on mortgage (hypothec) played a 

smaller part. 

Secondly, the modification of the credit 

structure increased profits to the more efficient 

ōŀƴƪǎΣ ǘƘƻǳƎƘ ǿƛǘƘ ŀ ΨŎŀǘŎƘΩ - the winners 

would be the foreign banks better able to cover 

the rapid increase of loans than domestic 

banks. The root cause of  foreign banks (banks 

owned by the foreigners) being more efficient 

than their domestic counterparts, even though 

the conditions for credit expansion are equal, 

could be found in the large percentage of 



 

28 

ǊŜǎƛŘŜƴǘǎΩ ŘŜǇƻǎƛǘǎ ƪŜǇǘ ƛƴ ŦƻǊŜƛƎƴ ŎǳǊǊŜƴŎȅ 

reserves (in a sense as deposit insurance) 

instead of being used to strengthen credit 

potential. How big the reserves are that a bank 

decides to keep (lowering credit potential) 

depends on how the bank sees its client, the 

credit seeker, his/ her potential risk of default 

ŀƴŘ ǎƻƭǾŜƴŎȅΦ CƻǊŜƛƎƴ ōŀƴƪǎΩ ŀŘǾŀƴǘŀƎŜǎ ŎƻǳƭŘ 

thus be explained by better risk-management, 

picking more reliable clients, offering better 

quality services and a profit-oriented 

management which did not include the owners. 

Another question is apparent - where 

have the assets of the domestic banks that 

showed a tendency of growth during the 

savings recovery of the first wave of reform 

ƎƻƴŜΚ Lƴ ŦŀŎǘΣ ǎƻƳŜ ƻŦ ǘƘŜ ŀǎǎŜǘǎ ǿŜǊŜ ΨǎǘǳŎƪΩ ƛƴ 

old non-solvent credit; new credit only 

constituted a fraction of total assets due to the 

(still used) traditional form of credit 

management (more suo!). 

 The predominance of foreign banking in 

an economy fighting (rather than keeping pace) 

with reforms is a far from irrelevant concern. If 

ǘƘŜ ƎŀǇ ōŜǘǿŜŜƴ ŦƻǊŜƛƎƴ ŀƴŘ ŘƻƳŜǎǘƛŎ ōŀƴƪǎΩ 

efficiency deepens further, and if the sale of 

large state banks does not come to an end in 

the near future, their low sale price (depending 

on their current and potential participation in 

the market) could cause privatization failures, 

with domestic banks in general being long term 

losers as they are losing market share. 

Thirdly, there is however an optimistic 

argument - there may be room for everyone. 

Looking at the amount of deposits in the 1970s, 

¿ƛǾƪƻǾƛŏ όнллрύ ƴƻǘŜŘ ǘƘŀǘ ǘƘŜǊŜ ǿŀǎ ŀ ōƛƎƎŜǊ 

quantity of funds available then (even as a 

fraction of GDP) than in 2005 at the time of 

analysis ς ǘƘŜǊŜ ƛǎ ǘƘǳǎ ǎǘƛƭƭ ŘŜǇƻǎƛǘ ǇƻǘŜƴǘƛŀƭ Ψƛƴ 

ǘƘŜ Ǉƛƭƭƻǿǎ ƻŦ ŎƛǘƛȊŜƴǎΩΦ 

5. Non-market profit sources ð interest margins 

and mediation costs 

When evaluating the banking system of 

Serbia during the first years of the new 

millennium ς the first years of reform - interest 

margins and mediation costs can be seen as the 

cause of many of the existing problems. 

!ǎ {ŜǊōƛŀΩǎ ŦƛƴŀƴŎƛŀƭ ƳŀǊƪŜǘ ǿŀǎ ƴƻǘ 

developed enough, it allowed the banks to 

behave monopolistically, setting high interest 

ǊŀǘŜǎ ŀƴŘ ŜŀǊƴƛƴƎ ΨŜȄǘǊŀΩ ǇǊƻŦƛǘǎΦ !ƭǘƘƻǳƎƘ ōŀƴƪ 

ǇǊƛǾŀǘƛȊŀǘƛƻƴ ǿŀǎ ǎǳǇǇƻǎŜŘ ǘƻ ΨƳŀƪŜ ŜǾŜǊȅƻƴŜ 

ōŜǘǘŜǊ ƻŦŦΩΣ ƛƴ Ǉractice it has mainly allowed 
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banks larger profits through higher interest 

ƳŀǊƎƛƴǎ ό{ƛƭƧƪƻǾƛŏΣ нллуΣ ǇΦ нфмύΦ !ƭǘƘƻǳƎƘ 

typical for transitional beginnings, sooner or 

later high interest rates would be reduced, 

normalized under market conditions, with 

timing depending on the speed of the credit 

market formation (usually 2 - 5 years). 

Another instrument that banks used 

was the hidden interest rate or average 

pondered rate of commission (mediation cost). 

Even though banks charged administrative fees 

as a fixed lump sum when approving credit, this 

fee was charged again added to the interest 

sum. This form of hidden commissioning 

resulted in higher interest rates for short-term 

(5.74 percent of the credit amount), than long-

ǘŜǊƳ όоΦфл ǇŜǊŎŜƴǘύ ƭƻŀƴǎ ό¿ƛǾƪƻǾƛŏΣ нл05, p. 

232).  

Since there were practically no savings 

in dinars, dinar deposits have been considered 

inelastic to deposit rate changes. A completely 

different situation was present in the strongly 

competitive market for foreign currency 

deposits. Banks defined deposit rates more or 

less successfully in relation to maturity and 

deposit quantity. They offered higher deposit 

rates on short term deposits than on the long 

term ones, which can be explained by their 

desires to seek short-term sources to cover 

short-term loans. Nevertheless the 

contradiction remains when noting the 

commonly used practice of banks to utilize one 

long-term deposit for a few short-term loans, 

satisfying the maturity of both and at the same 

time increasing credit potential. 

6. Transitional traps 

The crucial question remains why the 

banking system of Serbia is still 

underdeveloped relative to those of 

comparable economies in the region. Though 

viewed in retrospect the adopted measures had 

a significant element of reform, problems 

occurred when it came to their realization - 

when performed with a time-lag, reforms lose 

their efficacy as circumstances change.  

With reference to this, there are two 

dangerous systemic-political traps slowing 

down the transformation process: 

First, the fiscal trap. Initially, as 

production falls and the underground (shadow) 

economy blooms, fiscal incomes fall. The 

budget is imbalanced and as such cannot 

stimulate the economy, hinders growth and 
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prevents expansionary fiscal policy. Serbia has 

fought this battle for a long time until the 

introduction of the Value Added Tax (VAT) in 

2005, a valuable complement to painful 

reductions in budget expenditures (Kornai, 

ǉǳƻǘŜŘ ƛƴ ¿ƛǾƪƻǾƛŏΣ нллрΣ ǇΦ нопύΦ 

Second, the transitional liquidity trap. 

Due to the rise in credit activities inflation was 

to be expected; from the very start of the 

transition this macroeconomic factor has thus 

been counterbalanced by tight monetary policy. 

Enhanced by demand-pull incentives (e.g. 

intensifying credit activity, exchange rate 

instability, expansionary fiscal policy, growth of 

wages) aggregate demand had been increased 

(Josifidis, 2008, p. 111). 

The probability of a banking crisis 

however also depends on the level of credit 

activities - when credit supply is low, the 

corresponding risk of crisis is lower if the 

banking sector is not exposed to extreme 

disorder. A crucial point is the purpose of 

credit. As long as the amount of loans is 

increasing, supply in the real sector is rising and 

it absorbs the demand created. The effect of 

credit meant for facilities increases supply by 

more than the effect that credit would have on 

ŘŜƳŀƴŘ ό¿ƛǾƪƻǾƛŏΣ нллрΣ ǇΦ номύΦ !ǎ ǘƘŜ /ŜƴǘǊŀƭ 

Bank of Serbia is wary of the possible negative 

consequences of inflation and a balance of 

payments deficit, it thus pursues high interest 

rates. As long as the stabilization program mix 

includes this instrument of monetary policy, it 

will maintain its contractionary tone and the 

supply of loans will be low. 

However, maintaining credit activity and 

monetary stability are opposing goals, and 

sharp restrictions hinder economic growth. 

Firms respond with further disinvestments 

instead of approaching the capital market. The 

above discussion has thus brought up a further 

problem, that of other underdeveloped 

segments of the financial sector of Serbia: a 

healthy capital market that would be able to 

take over to mitigate the problem of (il)liquidity 

and could serve as an alternative to companies 

being financed by banks. 

7. Reform of financial markets 

The banking sector underwent 

significant changes while other segments were 

transformed largely unnoticeably. Although the 

Belgrade Stock Exchange (BSE) was the first in 

Eastern Europe to recover from the Second 
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World War, the difficult period lasted until 

2002, when it was forced to purchase 

commercial instruments (securities) on its own 

to survive. 

With the first company privatizations 

and share issues in 1997, the BSE was brought 

back to life. The shareholders were 

predominantly individuals who obtained 

corporate shares for free (due to the Initial 

Public Offering privatization procedure); the 

buyers in most cases wanted to take over the 

firms. Euphoria at the BSE however did not last 

- when ownership became concentrated, 

activity calmed. 

The capital market was turned into a 

firm market, or into a mechanism for the 

redistribution of ownership rights rather than 

acting as a financing mechanism for the private 

and public sectors. Shareholding has thus not 

yet been developed enough; short-term public 

and private bonds dominate the market. The 

bond market is segmented, and present in 

three forms: (i) within banks, between the bank 

and the savers, (ii) between banks and (iii) in 

the stock market itself. The takeover market 

was set up with a mission to protect small 

shŀǊŜƘƻƭŘŜǊǎ ό¿ƛǾƪƻǾƛŏΣ нллрΣ ǇΦ нупύΦ 

8. Institutional investors ð insurance and 

pensions 

In 2006 and 2007 there was an uplift in 

trading driven by the entrance of individual 

investors, as well as investment and pension 

funds. The restructuring of insurance started in 

2004 when the Central Bank of Serbia obtained 

the power to supervise this sector. Life 

insurance was separated from other forms of 

insurance, and foreign investors were allowed 

to enter. Trust was however yet to be acquired 

- insurance stood at only 7 percent of the whole 

financial sector asset volume; its key role as an 

institutional investor however makes the 

importance of its revitalization clear. 

 Privatization has also brought up an 

unexpected problem ς the growth of the debt 

of pension and disability funds. All companies 

approaching privatization are exempt from 

paying contributions, however it is a known fact 

that the privatization process of a firm can last 

for an extended period of time, while also new 

owners have in some cases deliberately 

discontinued payments. The debt is now up to 

150 billion dinars. In 2009 contributions only 

covered 58 percent (247 billion dinars), 

whereas the remaining 42 percent (213 billion 
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dinars) were burdened on the tax payers, or on 

the state budget (Blic, 2009).  

Serbia already had a pension and 

disability fund deficit during the 1980s. Its 

expansion continued due to the fall in the 

number of employees, tax evasion, an ageing 

population and generous payouts. In the period 

between 2001 and 2005 changes were starting 

to be implemented. A voluntary private pension 

insurance was established parallel to the 

existing public pension system; the government 

of Serbia brought out 12 regular payments per 

year (not previously the case), increased the 

age limit and fixed the amount of expenditures. 

Unfortunately, this came at the cost of 

increased poverty among the retired. 

The key question still faced by 

policymakers is whether to continue forcing the 

PAYG (pay as you go, current employees 

support current retired) system (plus the 

voluntary insurance plus some minor 

ƳŜŀǎǳǊŜǎύΣ ƻǊ ǿƘŜǘƘŜǊΣ ŦƻƭƭƻǿƛƴƎ /ƘƛƭŜΩǎ 

example in the early 1980s, to implement a 

more radical switch to the three pillar system as 

recommended by the World Bank. Although 

many economists (including Stiglitz, cited in 

aƛƧŀǘƻǾƛŏΣ нллуΣ ǇΦ нуύ ƘŀǾŜ ŎǊƛǘƛŎƛȊŜŘ ǘƘŜ three 

pillar system, concerned about its effects on 

savings, establishment costs and the role of 

government, the shortcomings of the PAYG are 

severe and have become particularly visible 

under the less favourable economic and 

demographic conditions of transitional Serbia 

όaƛƧŀǘƻǾƛŏΣ нллуΣ ǇΦ мнύΦ 

9. The end of privatization - credit expansion 

and the current crisis 

The privatization of banking in Serbia 

began when Jubanka was bought by the Greek 

Alpha Bank and ended at the moment that the 

state share in Vojvodjanska Banka was sold to 

the National Bank of Greece. While government 

receipts due to foreign direct investment is one 

benefit, a serious drawback is that this 

privatisation happened during the monetary 

contraction. The general impression is that 

Serbian banks have been sold to foreigners 

during a very delicate (transitional) period and 

that this could and still can seriously damage 

the Serbian economy. Slovenia for instance 

kept fallen banks in Slovenian property until the 

economy stabilized, and only then pursued 

bank privatization, probably enabling the 

government higher revenues.  
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Lƴ ǘŜǊƳǎ ƻŦ ŀǎǎŜǘ ǇƻǘŜƴǘƛŀƭΣ {ŜǊōƛŀΩǎ 

banking sector is only a hundredth the size of 

Deutsche Bank. It is also small in comparison 

with the neighbours ς the assets of an average 

bank in 2006 amounted to 220 million Euros in 

Serbia, to one billion in Croatia and to 1.5 

billion in Slovenia. After the end of privatization 

in 2007 foreign banks were and still are 

dominant. Foreign capital covers 80 percent of 

the ownership structure (though this fraction is 

even larger in Croatia at 90 percent). Apart 

from the Greek take-over banks, there are 

Austrian, Italian, French, Slovenian, Hungarian 

and German banks, overall 22 out of 36 

ό{ƛƭƧƪƻǾƛŏΣ нллуΣ ǇΦ нусύΦ 

In 2007, reforms resulted in the 

quadrupling of banking business and the 

tripling of company loans, while civilian loans 

increased eleven fold, of which real-estate 

increased twenty fold. In 2008, banking assets 

rose 34 percent and became 65 percent of 

Serbian GDP. Better company liquidity and 

performance led to deposit growth of 63.5 

percent. Increased trust of savers resulted in a 

45.6 percent growth of deposits, although 

mostly in foreign currencies (it seems that the 

lack of confidence in the national currency is 

still a puzzle for policymakers). Credit growth in 

2007 was 215.4 billion dinars, or 39.5 percent, 

predominantly in company usage rather than 

consumption of citizens (57.5 to 39.8 percent). 

The latter credit type showed remarkable 

progress, taking into account that in 2001 there 

were no loans approved to citizens at all 

(Arandarenko, 2008, p. 39). 

2008 has not exhibited similar stunts in 

the financial sector, even less so in real sector. 

Parliamentary elections and extended coalition 

forming produced enormous uncertainty. 

Especially in countries of intense 

transformation, economic output is strongly 

dependent on political circumstances, with 

both being subject to the global picture they 

belong to. This became even more obvious in 

2008 as restrictive monetary policy, 

deteriorating country ratings and falling foreign 

direct investments (crucial to transitional 

economies) created macroeconomic risks. 

Crisis in Serbia caused the dinar to 

depreciate (14 percent in the last quarter of 

2008, even more in the first quarter of 2009), 

and economic activity and aggregate demand 

fell. The panic also led to the withdrawal of a 

significant quantity of savings. Citizens, even if 
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only slightly indebted (indebtedness per capita 

at the end of 2007 in Serbia was 429 Euros, in 

2008 it was 576 Euros, while in the region it 

ranges over 1500 Euros per capita) still face 

unexpected risks in the form of interest rate 

jumps and oscillations in exchange rates 

ό.ǳǎƛƴŜǎǎ aŀƎŀȊƛƴŜΣ нллфΤ {ƛƭƧƪƻǾƛŏΣ 2008, p. 

290). 

The cautiousness of citizens is however 

not only due to such risks, but is also due to the 

enormously high interest margins that rose 

further in early 2009. In order to protect 

solvency, the Central Bank of Serbia left such 

usurer interest rates to grow on their own. The 

idea behind the policy was simple - since not 

many people would be interested in a loan on 

such interest, the default risk would be low. 

This, however, came at the cost of very low 

liquidity. 

The most important advantages of the 

Serbian banking system in the current global 

economic downturn are its high capitalization 

(owned to borrowed capital ratio) and the 

coefficient of capital adequacy. The first is a 

direct consequence of the directive of the 

Central Bank of Serbia that forces banks to 

cover the borrowed credits with capital in a 

1:1.5 ratio - good for crisis amortization but not 

ǇǊƻŦƛǘŀōƭŜ ό5ǳƎŀƭƛŏΣ нллуΣ ǇΦ нрпύΦ !ǎ ŀ 

disadvantage we could consider the large 

ŜȄǘŜƴǘ ƻŦ ΨEuroisationΩ όǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ 9ǳǊƻ 

instead of the dƛƴŀǊΤ WŜǊŜƳƛŏΣ нллфύΦ 

10. Policy recommendations and conclusions 

Many authors (Arandarenko, 2008, 

.ŀƧŜŎ ŀƴŘ WŀƪƻǇƛƴΣ нллсΣ ¿ƛǾƪƻǾƛŏΣ нллрύ ƘŀǾŜ 

made recommendations for the future strategy 

for financial sector development. The following 

are often noted as priorities: 

- The first objective is to work on the growth of 

ōŀƴƪǎΩ ŀǎǎŜǘ ǾƻƭǳƳŜ ŀǎ ŜȄƛǎǘƛƴƎ ŘŜǇƻǎƛǘ 

potential is not fully being exploited yet. It is 

essential to keep monetary stability and to 

encourage the dynamics of savings.  

- The second aim is to enhance the 

effectiveness of banking by lowering 

intermediation costs (net interest margins)6. A 

possible market-based means of doing this 

would be to increase competitiveness ς 

resulting in the expansion of efficient and the 

liquidation of inefficient (and small) banks. The 

                                                           
6
 The average interest rate on short-term loans in Serbia in 

March 2007 was 29.35 percent, on consumption credits 
14.28 percent, whereas in Croatia (at approximately the 
same time) banks charged interest rates of 7.6 percent for 
short-term loanÓ ɉ3ÉÌÊËÏÖÉçȟ ςππψȟ ÐȢ ςωρɊ. 
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current presence of 36 banks is more than 

enough considering the international standards 

that count four banks per one million of 

residents (leaving 25 for Serbia). The World 

Bank is even more restrictive about the 

proportion and nominates only one bank for 

each one million inhabitants (leading Serbia to 

the number 8). 

When fighting for each client banks will 

be forced to expand their palette of services 

and make it more colourful using investment 

banking or insurance to keep profit at the same 

ƭŜǾŜƭ ό{ƛƭƧƪƻǾƛŏΣ нллуΣ ǇΦ нфоύΦ ! ǇǊƻōƭŜƳŀǘƛŎ 

correlation occurs as with rising competition 

the tendency to riskier placements (credits) 

increases too. In that context these objectives 

are sine qua non: 

- An increase in the security level of the banking 

and financial system (applying Basel I and II, its 

revision International Convergence of Capital 

Measurement and Capital Standards and 

monitoring further modifications, possibly 

leading to Basel III establishment, also 

9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ Capital Requirements 

Directive, ISO Standards concerning financial 

services, etc.); 

- Ironing out the discrepancy between the 

soaring banking sector and the gradual real 

sector recovery; 

- Solving the problem of concentrated 

ownership in the banking sector (causing low 

ŎƻƳǇŜǘƛǘƛƻƴύΥ ǘƘƻǳƎƘ {ƛƭƧƪƻǾƛŏ όнллуύ ƴƻǘŜǎ ǘƘŀǘ 

this is not yet alarming in Serbia (the first five 

banks hold less than 50 percent of the market 

and 45 percent of the assets, only one bank 

takes a part over 10 percent, the first ten 

constitute 69 percent of the market)7;  

- CƛƴŘƛƴƎ ŀ ǎƻƭǳǘƛƻƴ ǘƻ ǘƘŜ ΨEuroisationΩ ǇǊƻōƭŜƳ 

and sterilizing the quantity of money as a 

reaction to foreign currency inflow.  

Waiting for interest rates to normalize under 

the effect of rising competition is however a 

time consuming and very costly strategy, even 

if in a sense it is creating new grounds for the 

market economy; especially if we take into 

account the illiquid, suffocated real economy of 

Serbia today.  

While the above discussion has in many 

ways highlighted the limitations of theory to 

                                                           
7
 The problem is more obvious in Croatia, where the biggest 

bank takes 23 percent, the first 10 banks constitute 90 
percent of the market and the first five make up 70 percent 
of overall assets. 
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provide feasible and effective policy 

recommendations in a second best framework 

characterised by political and social constraints 

as well as the difficulties of reforming an 

existing set of institutions, a second best option 

could thus also be suggested as a tool to tackle 

the situation, at least in the short run. If the 

National Bank of Serbia for instance lowered 

the reserve requirement, thereby raising credit 

potential, this could contribute to a fall in 

interest rates, ceteris paribus (among other 

things conditional on reasonably constant 

trust). Consequently, the real sector could 

recover encouraged by the liquidity incentive. 

The government could offer subsidies (in the 

form of guarantees for developing companies) 

to banks facing higher risks. Costs of such a 

policy could indeed be lower than the costs of 

current stagnation, unemployment and the 

price of waiting. 

Consistent legal as well as economic 

policy performed with proper timing is thus the 

key to further development. Reforms in the 

pension system, as well as in the stock 

exchange are to be expected. Restructuring and 

stabilising the fundamentals of the financial 

sector, diversifying after an era of bank-

centricity will thus be necessary conditions for 

improved economic activity. 
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Appendix 

 

Figure 1: Euro-dinar exchange rate during 2008  

 

Large fluctuations can be observed as a result of FDI slumps due to enormous uncertainty, largely 

produced by parliamentary elections and coalition forming in May, August and September. 

 

 

Source: http://www.b92.net/biz/kursna_lista/EUR.php (05.01.2009) 
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Abstract 

After the North American Free Trade Agreement (NAFTA) came into force in 1994, Mexico has seen the 

transformation of its economy into one based on the actual and effectual exportation of cheap labour to serve in 

United States production chains. The broad-based economic dependence caused by the NAFTA trade 

liberalization regime, in particular the growth of the low value added maquiladora industry, has effectively 

subordinated the Mexican economy to that of the United States and left it void of productive economic chains 

capable of sustainable growth. With Mexican GDP and wages accelerating more slowly than those of its chief 

trading partner, amplified international competition and increased dependency upon money provided by 

American firms, Mexican citizens have become perilously situated in the global economy. This paper provides an 

assessment of post-NAFTA Mexican economic growth and development as well as Mexico-United States 

remittance and migration flows in order to describe the need for policymakers concerned with issues of 

immigration to consider the topic alongside that of trade liberalization.  

 

The issues of immigration and free trade 

were central to the 2008 American presidential race 

between Senator John McCain and now-President 

Barack Obama.  However, both candidates failed to 

highlight the vital links between the two.  American 

trade policies and their resultant impacts on 

economic well-being, both domestically and 

ƛƴǘŜǊƴŀǘƛƻƴŀƭƭȅΣ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƳǇŀŎǘǎ ŦƻǊŜƛƎƴŜǊǎΩ 

decisions to migrate to the United States.  Mexican 

migrants represent 30 percent of the foreign born 

population in the US, while the second closest 

source country for US immigration, China, 
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represents only 5 percent (Malone et al, 20008). In 

addition to serving as the single largest source of 

immigrants to the US, Mexico has been one of 

!ƳŜǊƛŎŀΩǎ ǘƘǊŜŜ ƭŀǊƎŜǎǘ ǘǊŀŘƛƴƎ ǇŀǊǘƴŜǊǎ ŦƻǊ ƻver a 

ŘŜŎŀŘŜ όά¢ƻǇ ¢ǊŀŘƛƴƎ tŀǊǘƴŜǊǎΣέ нллфύΦ ¢ƘŜ bƻǊǘƘ 

American Free Trade Agreement, NAFTA, has driven 

growth in the US-Mexico wage differential, and in 

turn has resulted in unprecedented immigration to 

ǘƘŜ ¦{Φ ²ƛǘƘ aŜȄƛŎƻΩǎ ǳƴƛǉǳŜ ǇǊƻƳƛƴŜƴŎŜ ƛƴ ōƻǘƘ 

immigration to and trade with the US, neglecting 

the relationship between free-trade policy and 

immigration in the context of Mexico-US relations 

has been a substantial oversight. 

NAFTA went into effect beginning January 

1st, 1994 with the purpose of eliminating trade 

barriers, thereby promoting international 

competition and investment, between the United 

{ǘŀǘŜǎΣ /ŀƴŀŘŀ ŀƴŘ aŜȄƛŎƻ όάb!C¢! hōƧŜŎǘƛǾŜǎΣέ 

нллуύΦ  5ǳǊƛƴƎ ǘƘŜ ǘƛƳŜ ƭŜŀŘƛƴƎ ǳǇ ǘƻ b!C¢!Ωǎ 

implementation, it was widely believed that free 

trade would usher in an age of prosperity to Mexico 

and immigration from Mexico to the US would 

dramatically decrease. Despite these hopes, within 

ten years it had become clear that NAFTA was 

having the opposite effect. NAFTA did not have its 

expected wealth and employment generating effect 

because neither governments nor markets behaved 

as was expected (Uchitelle, 2007). Without the 

needed governmental support for a transition to 

the cultivation of new crop, Mexican farmers were 

forced to contend with the flow of cheap, 

American-grown corn into the country (Dickerson, 

2006).  Unable to make the adjustment to growing 

new crops without help, 30 percent of Mexican 

farm jobs have disappeared since NAFTA 

commenced (Dickerson, 2006), and in many cases, 

άŦŀǊƳŜǊǎ ŜȄǇƻǊǘŜŘ ǘƘŜƳǎŜƭǾŜǎέ ό¦ŎƘƛǘŜƭƭŜΣ нллтύΦ 

In addition to farming, the Mexican 

manufacturing sector was also hurt. The speed at 

which import tariffs disappeared meant that the 

existing infrastructure and capital could not be 

ǊŜǎǘǊǳŎǘǳǊŜŘ ǘƻ ŎƻƳǇŜǘŜ ǿƛǘƘ ǘƘŜ ŦƭƻƻŘ ƻŦ άƭŜǎǎ 

expŜƴǎƛǾŜΣ ƘƛƎƘŜǊ ǉǳŀƭƛǘȅέ ƎƻƻŘǎ ƛƴǘƻ ǘƘŜ ŎƻǳƴǘǊȅ 

(Uchitelle, 2007). According to economist Gordon 

IŀƴǎƻƴΣ ƛƴ ǘƘŜ ǿŀƪŜ ƻŦ b!C¢!Σ aŜȄƛŎƻΩǎ 

manufacturing sector has been reoriented to 

ōŜŎƻƳŜ ŀ άǎǳōŎƻƴǘǊŀŎǘƻǊ ŦƻǊ ǘƘŜ bƻǊǘƘ !ƳŜǊƛŎŀƴ 

ŜŎƻƴƻƳȅέ όIŀƴǎƻƴΣ нллоύΦ  

SincŜ b!C¢!Ωǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΣ ƻƴŜ ƻŦ ǘƘŜ 

only parts of the Mexican economy to see 

significant expansion has been the segment of the 

manufacturing sector responsible for low value 

added assembly.  Known as maquiladora and 

disguised maquiladora production (the difference 

between the two being formal participation in a 

governmental program), the inputs for this type of 

manufacturing (including raw materials and capital 

goods) can be imported without tariffs, and then 

exported back to the originating country with duties 
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levied only upon the value added to the raw 

materials (Gruben and Kaiser, 2001 and Gruben, 

2001). In 2004, 55 percent of Mexican 

manufacturing exports came from factories that 

ǿŜǊŜ ǇŀǊǘ ƻŦ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ƳŀǉǳƛƭŀŘƻǊŀ 

program, and an additional 30 percent of Mexican 

exports came from the disguised maquiladora 

sector (Delgado-Wise and Covarrubias, 2007 and 

Delgado-Wise and Cypher, 2005). This low value 

added production has been transformed into the 

centrepiece of the Mexican economy, and since 

maquiladoras are, by definition, foreign-owned and 

focused on assembly work, they do not generate 

the domestic capital or infrastructure needed for 

the development of a new comparative advantage. 

The reshaped Mexican economy that NAFTA 

has helped to form has been hit with increased 

global competition. From 2000 through 2005, 

aŜȄƛŎƻΩǎ ƳŀǉǳƛƭŀŘƻǊŀ ƛƴŘǳǎǘǊȅ ŜȄǇŜǊƛŜƴŎŜŘ сл 

percent gains in labour productivity compared to 

approximately 27 percent gains in the Unites States 

ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊ ό/ŀƴŀǎ Ŝǘ ŀƭΣ нллт ŀƴŘ άwŜal 

¦Φ{Φ hǳǘǇǳǘΣέ нллфύΦ 5ŜǎǇƛǘŜ ǘƘŜǎŜ ǎƛƎƴƛŦƛŎŀƴǘ 

increases in productivity, Mexican manufacturing 

wages have risen significantly more slowly than 

those in the Unites States. Despite per worker 

ƻǳǘǇǳǘ ŦǊƻƳ aŜȄƛŎŀƴ ƳŀǉǳƛƭŀŘƻǊŀǎΩ сл ǇŜǊŎŜƴǘ 

growth from 2000 to 2005, wage growth has lagged 

far behind that rate (Canas et al, 2007). In 1994, US 

manufacturing wages were 5.7 times those in 

Mexico, and 6.8 times in 2004, indicating a 20 

percent increase in the US-Mexico wage differential 

(Delgado-Wise and Covarrubias, 2007). The Mexican 

economy has been reshaped as one with a lone 

comparative advantage in wages for low value 

added assembly (Hanson, 2003 and Salas, 2001). 

Competition has emerged from other countries and 

Mexican wages have ceased to be compared to 

Californian wages of $16.60 per hour and have 

become unfavourably compared to average Chinese 

wages of 72 cents per hour and Sri Lankan wages of 

48 cents per hour (Canas et al, 2007). 

Free trade and labour market integration 

have not proven to be the economic panacea for 

Mexico that some had projected: they have led to 

economic hardship in Mexico and a resulting 

immigration boom in the United States. NAFTA has 

reshaped the Mexican economy in a way that has 

hampered the development of a comparative 

advantage in the global economy, hurt Mexican 

industries which thrived prior to NAFTA and 

contributed to a significant increase in US-Mexico 

wage differentials in the manufacturing sector. 

/ŀǊƭƻǎ ¢Ŝƭƭƻ aŀŎƛŀǎΣ ŦƻǊƳŜǊ ŘƛǊŜŎǘƻǊ ƻŦ aŜȄƛŎƻΩǎ 

ŎŜƴǘǊŀƭ ōŀƴƪΣ ǿǊƻǘŜ ƛƴ мффсΥ άwhat we really export 

is cheap labour, whether it leaves the country or 

ƴƻǘέ ό5ŜƭƎŀŘƻ-Wise and Cypher, 2005). b!C¢!Ωǎ 

effects on the Mexican economy have resulted in 

record flows of immigrants from Mexico to the 

United States. According to Jeffrey Passel of the 
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Pew Hispanic Center, from 1990 to 2002 the 

number of legal immigrants from Mexico has 

increased from 4.3 million to 9.8 million, while the 

number of illegal immigrants has increased even 

faster over that time period from 2 million to 5.3 

million (Passel, 2004). Witnessing the potential to 

earn significantly more money in the United States 

than in Mexico, Mexico has become the άǿƻǊƭŘΩǎ 

ƭŜŀŘƛƴƎ ŜȄǇƻǊǘŜǊ ƻŦ ƳƛƎǊŀƴǘ ǿƻǊƪŜǊǎέ as increasing 

numbers of Mexican citizens have chosen to 

migrate to the United States, where they now 

ŀŎŎƻǳƴǘ ŦƻǊ ŀƴ ŜǎǘƛƳŀǘŜŘ у҈ ƻŦ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΩ 

GDP (Delgado-Wise and Covarrubias, 2007). 

Remittances from Mexicans working in the US have 

increased from $3.7 billion in 1995 to $5.6 billion in 

1998 and to nearly $10 billion in 2002, reaching the 

ǊŜŎƻǊŘ ϷнсΦм ōƛƭƭƛƻƴ ƛƴ нллт όάwŜǾŜƴǳŜǎ ōȅ ²ƻǊƪŜǊǎϥ 

wŜƳƛǘǘŀƴŎŜǎΣέ нллфύΦ 5ŜǎǇƛǘŜ Ŧoreign direct 

investment to Mexico remaining at least double 

мффо ƭŜǾŜƭǎ ŦƻǊ ǘƘŜ мл ȅŜŀǊǎ ŦƻƭƭƻǿƛƴƎ b!C¢! όά²5L 

hƴƭƛƴŜΣέ нллф ŀƴŘ .ŜǊƎǎǘŜƴ ŀƴŘ {ŎƘƻǘǘΣ мффтύΣ 

remittances to Mexico currently exceed foreign 

ŘƛǊŜŎǘ ƛƴǾŜǎǘƳŜƴǘ ŀƴŘ ǎŜǊǾŜ ŀǎ aŜȄƛŎƻΩǎ ǎŜŎƻƴŘ 

largest source of money from abroad after oil 

(ϦaŜȄƛŎƻϥǎ wŜƳƛǘǘŀƴŎŜǎΣέ нллуύΦ 

Lƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ŘƛǎŎǳǎǎƛƴƎ b!C¢!Ωǎ ƛƳǇŀŎǘ 

on the Mexican economy, it is important to note 

b!C¢!Ωǎ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎ ŜŎƻƴƻƳȅΦ ¢ƘŜ 

¦ƴƛǘŜŘ {ǘŀǘŜǎ Ƙŀǎ ōŜƴŜŦƛǘǘŜŘ ŦǊƻƳ aŜȄƛŎƻΩǎ 

transformation into what, as noted earlier, Hanson 

Ŏŀƭƭǎ ŀ άǎǳōŎƻƴǘǊŀŎǘƻr for the North American 

ŜŎƻƴƻƳȅέ ǎǇŜŎƛŀƭƛȊƛƴƎ ƛƴ ƭƻǿ ǾŀƭǳŜ ŀŘŘŜŘ ŀǎǎŜƳōƭȅ 

ǘƘǊƻǳƎƘ aŜȄƛŎŀƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊȅΩǎ ǎǘŀǘǳǎ ŀǎ 

an inexpensive factor for US production (Hanson, 

2003).  Through NAFTA, the US has also gained from 

increased imports from Mexico, which tend to have 

ƳƻǊŜ ¦{ ƛƴǇǳǘǎ άŀƴŘ ōŜŎŀǳǎŜ aŜȄƛŎƻ ǎǇŜƴŘǎ ƳǳŎƘ 

more of its export earnings on imports from the 

¦ƴƛǘŜŘ {ǘŀǘŜǎ ǘƘŀƴ Řƻ όΧύ ǘƘŜ 9ŀǎǘ !ǎƛŀƴ ŎƻǳƴǘǊƛŜǎέ 

(Bergsten and Schott, 1997). US firms have also 

benefitted from the elimination of 10% tariffs on 

exports to Mexico (greatly outstripping the 2% pre-

NAFTA tariffs on Mexican imports to the US) and 

the assurance of continued access to the Mexican 

market even when duties for imports from other 

countries were raised (Bergsten and Schott, 1997). 

These and other effects must be considered, 

however, along with the fact that the inclusion of 

aŜȄƛŎƻ ƛƴ b!C¢! άƴŜŎŜǎǎŀǊƛƭȅ Ƙŀǎ ŀ ǾŜǊȅ ǎƳŀƭƭ 

ƛƳǇŀŎǘ ƻƴ ǘƘŜ !ƳŜǊƛŎŀƴ ŜŎƻƴƻƳȅΧ ώaŜȄƛŎƻΩǎ 

inclusions has] essentially expanded [the United 

{ǘŀǘŜǎΩϐ ŦǊŜŜ ǘǊŀŘŜ ŀǊŜŀ by 4 percent - the ratio of 

aŜȄƛŎƻϥǎ D5t ǘƻ ƻǳǊ ƻǿƴέ ό.ŜǊƎǎǘŜƴ ŀƴŘ {ŎƘƻǘǘΣ 

1997). 

In his 2008 campaign for the American 

ǇǊŜǎƛŘŜƴŎȅΣ tǊŜǎƛŘŜƴǘ hōŀƳŀΩǎ ƛƳƳƛƎǊŀǘƛƻƴ ǇƻƭƛŎȅ 

was focused upon decreasing the number of 

undocumented workers in the US, addressing 

current bureaucracy and getting rid of ineffective 

ƛƳƳƛƎǊŀǘƛƻƴ ǊŀƛŘǎ όάLƳƳƛƎǊŀǘƛƻƴΣέ нллуύΦ hōŀƳŀΩǎ 
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plan would seek to fulfil US labour needs by 

increasing the number of legal immigrants to the 

US, while working to secure US borders and ensure 

that undocumented workers enter a formal path to 

citizenship.  In his plan, Obama recognized the need 

άǘƻ ǇǊƻƳƻǘŜ ŜŎƻƴƻƳƛŎ ŘŜǾŜƭƻǇƳŜƴǘ ƛƴ aŜȄƛŎƻ ǘƻ 

ŘŜŎǊŜŀǎŜ ƛƭƭŜƎŀƭ ƛƳƳƛƎǊŀǘƛƻƴέ όάLƳƳƛƎǊŀǘƛƻƴΣέ нллуύΦ 

Despite the commitment to economic development 

made in his immigratioƴ ǇƻƭƛŎȅΣ hōŀƳŀΩǎ ǘǊŀŘŜ 

policy did not mention what needs to be done in 

ƻǊŘŜǊ ǘƻ ƘŜƭǇ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ aŜȄƛŎƻΩǎ 

ŜŎƻƴƻƳȅΦ  hōŀƳŀΩǎ ƭƻƴŜ ǊŜŦŜǊŜƴŎŜ ǘƻ b!C¢! ƛǎ ƛƴ 

the context of renegotiating the agreement for 

terms that better serve American workers 

όά9ŎƻƴƻƳȅΣέ нллуύΦ ²ƘƛƭŜ hōŀƳŀ Ǉƭŀƴǎ ǘƻ ǇǊƻƳƻǘŜ 

sustainable development by working with Mexico, 

he must go further to highlight the failures of 

NAFTA from the perspective of the Mexican 

economy and what must be done to address them, 

as well as halt the flow of illegal migrant labour into 

the US. 

The impact of NAFTA upon reasons to 

immigrate is clear; over half of Mexicans responding 

to a 2002 poll saw Mexico as the relative loser in 

NAFTA (Webber, 2006). To meet the needs of 

United States firms, the Mexican economy exports 

its inexpensive labour both indirectly, in the form of 

maquiladoras employment in Mexico, and directly, 

though the flow of migrant labour across the 

ŎƻǳƴǘǊƛŜǎΩ ǎƘŀǊŜŘ ōƻǊŘŜǊΦ {ƛƴŎŜ b!C¢!Ωǎ 

implementation, there has been an exodus of 

Mexican citizens, both legally and illegally, to the 

United States in search of better jobs and 

remittance flows from Mexicans residing in the 

United States back to Mexico have experienced 

exponential growth.  The unsustainable path that 

Mexico followed since NAFTA has resulted in an 

economy with no productive ties beyond US 

manufacturing and a citizenry dependent upon 

migration to the US or on money gifted from 

abroad. NAFTA should be reconsidered in light of its 

comparatively small, if beneficial, economic impacts 

on the US of US-Mexico free trade, the significant 

negative effects that NAFTA has had on the Mexican 

economy and the migration ramifications of those 

negative effects. Renegotiation of NAFTA towards a 

trade regime that encourages productive economic 

development and growth in Mexico is vital and 

would serve the dual purposes of increasing the 

economic wellbeing of Mexican citizens and 

addressing American concerns regarding 

undocumented labour. 
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Abstract 

 A wide empirical ƭƛǘŜǊŀǘǳǊŜ ǊŜǇƻǊǘǎ ǘƘŀǘ ŀ ƳƻǘƘŜǊΩǎ ƭŜǾŜƭ ƻŦ ŜŘǳŎŀǘƛƻƴ ƛǎ ƻƴŜ ƻŦ ǘƘŜ Ƴŀƴȅ ŦŀŎǘƻǊǎ 

affecting her likely child mortality experience. More difficult to establish, however, has been whether the 

level of education of those with whom a mother interacts is also an important factor. This article examines 

how maternal education is propagated through social interactions, ultimately affecting child survival, and 

how this propagation depends on the pattern of social interaction in different communities. Social 

interaction effects arising from education are estimated using the 2003 Kenya Demographic Health Survey, 

and the results inform a discussion about how educational resources can be allocated more efficiently to 

reduce the child mortality rate. 

 

1. Introduction 

 Every year 10.5 million children under the 

age of five die.8 In Africa 165 children per 1000 live 

births die before their fifth birthday, vis-à-vis only 

19 in Europe. Iceland has the world's lowest child 

                                                           
8
 Figures in this paragraph are taken from World Health 

Statistics, 2007. 

mortality rate (henceforth CMR), only 3 per 1000, 

and Sierra Leone the world's highest, 282 per 1000. 

Were all countries to achieve the same CMR as 

Iceland, 10 million fewer children would die each 

yearΦ !ǎ ǎƘƻǿƴ ōȅ LŎŜƭŀƴŘΩǎ ŜȄŀƳǇƭŜΣ ǘƘƛǎ ƛǎ ƴƻǘ 

physiologically or medically impossible, but a 

question of the availability and use of resources. 
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 In 2000 the U.N. announced the objective of 

reducing child mortality by two thirds by 2015 (U.N. 

Millennium Development Goals, 2000). A high CMR 

has been found to cause a correspondingly higher 

total fertility rate (henceforth TFR). As the CMR 

falls, the TFR declines even faster, thereby counter-

intuitively reducing population growth.9 This is 

significant for two reasons. Firstly, in the simple 

neoclassical growth model, high population growth 

permanently depresses per capita income. While 

physical capital investment only raises income 

temporarily, investing in the labour force, in human 

capital, to the extent that it reduces child mortality, 

reduces population growth and permanently 

increases income10. Secondly, it suggests that high 

fertility may be a symptom of high child mortality. 

Policies attempting to control the rate of population 

ƎǊƻǿǘƘ Ƴŀȅ ōŜ ƛƴŜŦŦŜŎǘƛǾŜ ƛŦ ǘƘƛǎ ǳƴŘŜǊƭȅƛƴƎ ΨƎƭŀǎǎ 

ŦƭƻƻǊΩ ƛǎ ƴƻǘ ǊŜƳƻǾŜŘ ŦƛǊǎǘΦ 

 There are many possible policy tools that 

can help reduce child mortality: education is one of 

the chief among them. Both cross-country 

(Bhargava and Yu, 1997) and household-level 

studies (Mellington and Cameron, 1999; Bicego and 

Boerma, 1993) find that higher maternal education 

                                                           
9 The two main posited mechÁÎÉÓÍÓ ÁÒÅ ÔÈÅ ȬÃÈÉÌÄ ÓÕÒÖÉÖÁÌȭ 
ÁÎÄ ȬÃÈÉÌÄ ÒÅÐÌÁÃÅÍÅÎÔȭ hypotheses. See Iyer and Velu (2006) 
for a theoretical synthesis. For microeconomic evidence see 
Knodel (1986), May and Heer (1968), and Cain (1984). 
10 In the short to medium term, per capita income growth is 
higher. In the long term, the level of income per capita is 
higher, but steady state growth resumes. 

tends to reduce child mortality experiences. Clearly, 

maternal education reduces child survival only 

indirectly ς through the altered choices of the 

mother. Some studies, notably Thomas et al (1991), 

Glewwe (1999), Kovsted et al (2002) and Bhargava 

and Fox-Kean (2003), try to identify what it is about 

ŜŘǳŎŀǘƛƻƴ ǘƘŀǘ ŀŦŦŜŎǘǎ ǘƘŜ ƳƻǘƘŜǊǎΩ ŎƘƻƛŎŜǎΦ 

However, when a government lacks the resources 

to universally provide even the most basic 

education, one must also ask where additional 

educational spending would have the most impact. 

 ¢ƘŜ ΨǿƘŜǊŜΩ ǎƘƻǳƭŘ ƘŜǊŜ ōŜ ǎŜŜƴ ŀǎ ŀ ǎƻŎƛŀƭ 

context, rather than a physical location. If our 

auxiliary goal is to reduce child mortality, should we 

spend the extra resources on education for women 

in family-centred communities or village-centred 

communities? Should they be spent to increase 

access to education or to prolong attendance? In 

other words, how does the level of education of 

those with whom a mother interacts affect her 

ŎƘƛƭŘǊŜƴΩǎ ŎƘŀƴŎŜǎ ƻŦ ǎǳǊǾƛǾŀƭΚ 

 Section 2 illustrates the question in the 

form of a simple model, and goes on to unpack 

ǿƘŀǘ ƛǎ ǊŜŀƭƭȅ ƳŜŀƴǘ ōȅ ΨǎƻŎƛŀƭ ƛƴǘŜǊŀŎǘƛƻƴ ŜŦŦŜŎǘǎΩΦ 

Section 3 considers the recent demographic 

experience of Kenya, arguing that it provides a good 

backdrop for an empirical evaluation of the theory. 

Section 4 formulates the empirical strategy, section 
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5 reports the estimation results, and section 6 

discusses policy implications. Section 7 concludes. 

2. Child mortality, social interactions, and the role of 

education 

2.1 The model 

 Illness, malnutrition, etc., are proximate 

causes of child death (Mosley and Chen, 1984), 

which in turn are physiological reactions to our 

environment; an environment shaped by the 

choices of our parents and society at large. The 

physiological reactions are roughly the same across 

the population and vary randomly, but the choices 

people make often vary widely and systematically. A 

ƳƻǘƘŜǊΩǎ ŎƘƛƭŘ ƳƻǊǘŀƭƛǘȅ ŜȄǇŜǊƛŜƴŎŜ mi (where 

Ni ,...,1=  indexes mothers), being realised through 

its proximate causes, can therefore be written as a 

function of a vector of relevant choices ai, and a set 

of constraining factors that are not chosen ni, such 

as genetic pre-dispositions. 

 

mi =f (ai,ni ) 

These choices fall into two categories: choices 

influenced only by the mother's own characteristics, 

a1
iΣ ŀƴŘ ŎƘƻƛŎŜǎ ŀƭǎƻ ƛƴŦƭǳŜƴŎŜŘ ōȅ ƻǘƘŜǊǎΩ 

characteristics, a2
i. 

 

mi =f (ai

1
(y

i
),ai

2
(y

i
,y
-i

),ni ) 

The mother's characteristics, yiΣ ŀƴŘ ƻǘƘŜǊǎΩ 

characteristics, y-i , can in turn be separated into 

educational and non-educational characteristics (e 

and z respectively). Child mortality can then be 

written as a function of four categories of choices 

that differ by the role education plays in them. 
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It would be impossible to estimate the effect of 

some proposed education expenditure policy on 

child mortality experiences from this equation, due 

to practically insurmountable informational 

problems. It is more relevant for us to look at the 

direct link between the policy instrument and child 

mortality. Writing the production function for child 

mortality directly in terms of the inputs creates an 

implicit mapping. 

 

The distinction between ni and zi arose because ni-

characteristics affect child mortality despite not 

affecting choices. Because the choice functions are 

now implicit, we can collapse ni into zi. 

 

mi =f (z
i
,z
-i
,ei,e-i ) 

Child mortality experiences are now 

expressed in terms of individual, group, 

institutional, and geographical characteristics, all of 

which are substantially easier to record than the 

),,,,(
iiiiii neezzfm --=
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choices parents and communities make. The entire 

causal chain ς where characteristics, including 

education, affect choices, which in turn trigger the 

physiological reactions that ultimately determine 

child mortality experiences ς is contained in this 

single expression. 

 ¢ƘŜ ŜŦŦŜŎǘ ƻŦ ŀ ǿƻƳŀƴΩǎ ƻǿƴ ŜŘǳŎŀǘƛƻƴŀƭ 

characteristics, ei, on her child mortality experience 

has been amply documented. Many of the sources 

cited in the introduction provide convincing 

evidence of a negative relationship. Less obvious is 

how the educational attainment of others, e-i, 

ŀŦŦŜŎǘǎ ŀ ǿƻƳŀƴΩǎ ŎƘƛƭŘ ƳƻǊtality experience. 

Nevertheless, it is clear that such effects can only 

operate if the woman interacts with those other 

people in some way. Hence, e-i affects child 

mortality only insofar as there are social interaction 

effects arising from education. So what does this 

term really mean? 

2.2 Unpacking social interactions 

 ά{ƻŎƛŀƭ ƛƴǘŜǊŀŎǘƛƻƴǎ ǊŜŦŜǊ ǘƻ ǇŀǊǘƛŎǳƭŀǊ ŦƻǊƳǎ 

of externalities, in which the actions of a reference 

ƎǊƻǳǇ ŀŦŦŜŎǘ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ǇǊŜŦŜǊŜƴŎŜǎέ 

(Scheinkman, 2008, p.1). This definition addresses 

the informational aspects of interaction. For the 

mother, evidence indicates that a higher level of 

educational attainment, ceteris paribus, relates to 

the mother possessing higher quality knowledge. 

Better knowledge tends to improve the quality of 

caǊŜ ǎƘŜ ǇǊƻǾƛŘŜǎΣ ŀƴŘ ǘƘŜǊŜōȅ ǊŜŘǳŎŜǎ ƘŜǊ ŎƘƛƭŘΩǎ 

mortality experience. A similar relationship might 

hold at the group-level, operating via social 

interactions. Other things equal, the impact of a 

higher level of education of a group is that their 

collective knowledge is of higher quality. If this 

knowledge were shared, the higher level of 

education in the group would reduce the child 

mortality experiences of the least educated 

mothers as well. However, it would not increase the 

child mortality experiences of the better educated. 

Thus, the effect of education is to reduce the 

average child mortality experience by more than we 

would expect if we were looking only at each 

ƳƻǘƘŜǊΩǎ ƻǿƴ ŜŘǳŎŀǘƛƻƴΦ Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ǘƘŜǊŜ ƛǎ ŀ 

social multiplier effect (Manski, 1993). 

 Information is also shared indirectly. A 

mother who receives education may as a result 

make informed decisions about childcare, so she 

experiences below average child mortality. If others 

observe this, they may imitate her behaviour. This 

signalling externality hence provides an additional 

mechanism by which a social multiplier effect is 

generated. 

 Finally, one may note that social 

interactions can also entail negative health 

externalities, such as disease contagion. Since 

maternal education improves childcare, the risk of 
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illness, and therefore contagion, is reduced. This 

provides a third rationale for a social multiplier 

effect. This social multiplier effect, however, is the 

group-analogue of individual physiological 

reactions, i.e. a proximate cause. When controlling 

for the pattern of social interaction, negative health 

externalities are roughly constant across groups. 

Our analysis therefore focuses on information 

sharing and signalling. 

 Unfortunately, we do not know who 

interacts with whom. Instead he must use 

ΨǊŜŦŜǊŜƴŎŜ ƎǊƻǳǇǎΩΣ ŀǎ {ŎƘŜƛƴƪƳŀƴ όнллуύ Ŏŀƭƭǎ 

them. A reference group is a group of individuals for 

which the analyst has some a priori reason to 

suspect that some form of social interaction is 

occurring. This may be a household, a village, an 

ethnicity, etc., or all of these simultaneously. 

 It is worth highlighting the danger of 

ignoring these layers of social interactions. For 

instance, suppose that the effect on childcare of a 

mother having received secondary schooling is that 

she understands the importance of vaccinating her 

children. By her actions, she signals to others in her 

community that children should be vaccinated. She 

may also directly encourage her peers to vaccinate 

their children. Hence, both signalling and 

information sharing are in play. If we try to estimate 

the social multiplier effect of education on child 

mortality in this community, the estimate will 

conflate both social multipliers. Suppose we then 

obtain the same conflated estimate from a different 

community. Should we conclude that the same type 

of educational expenditure is appropriate for the 

two communities? The answer is an emphatic NO. 

 The nature of the social interaction effect 

informs us of the appropriate reference group 

(Cohen-Cole and Zanella, 2007). Signalling operates 

relatively unhindered across a whole community, 

while information sharing is strongest within the 

household. If signalling is relatively more important 

in one community than the other, we should 

expend resources on improving the education of a 

few women in the community with a high degree of 

signalling as this will have the largest effect on child 

mortality. In the other community we would like to 

spread our resources more evenly and focus on 

boosting enrolment. The most appropriate type of 

educational expenditure will therefore depend on 

the relative importance of the information sharing 

and signalling multipliers. The conflated estimate 

provides no guidance on this point. 

 To untangle these social multipliers, we 

break up the vector of group educational 

characteristics e-i (and group non-educational 

characteristics) into the characteristics of the 

household, 

 

e-i

1
 (and 

 

z
-i

1
), and the cluster of 

households, 

 

e-i

2
 (and 

 

z
-i

2
). 
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 To recap, social interactions give rise to a 

relationship between the level of education and the 

child mortality experiences in a reference group, 

ŜǾŜƴ ŀŦǘŜǊ ŎƻƴǘǊƻƭƭƛƴƎ ŦƻǊ ǘƘŜ ƳƻǘƘŜǊǎΩ ƻǿƴ 

education. This correlation is explained by 

externalities to education in the form of information 

sharing and signalling. Yet, because policy 

recommendations are sensitive to the combination 

of these effects, one must distinguish between 

social interactions occurring in different overlapping 

reference groups. 

3. Kenya 

 Kenya provides an interesting backdrop for 

an empirical evaluation. Between 1989 and 1998, 

the TFR fell from 6.7 to 4.7 (Kenya Demographic 

Health Survey (KDHS) respective years); one of the 

most dramatic fertility declines ever recorded. Since 

1998, however, the decline has reversed (TFR was 

4.8 in 2003). Were the TFR simply to have stopped 

falling, a multiple equilibria explanation of fertility 

choices might have been sufficient, where the 

period 1989 to 1998 represents a shift from a high-

fertility equilibrium to a lower-fertility equilibrium 

(Iyer and Weeks, 2005). However, we must 

complement this with an explanation of the recent 

rise in the TFR. 

 A prime candidate is the observation that 

the CMR has increased in recent years, effectively 

ǊŀƛǎƛƴƎ ǘƘŜ ΨƎƭŀǎǎ ŦƭƻƻǊΩ ŦƻǊ ǘƘŜ ¢CwΦ .ƛŎŜƎƻ Ŝǘ ŀƭ 

(2004) attributed this to the spread of HIV. 

However, as illustrated in table 1 (please see the 

Appendix for tables and figures), HIV infection rates 

explain little of the cross-sectional variation in the 

CMR (just over 10 percent). In contrast, mean years 

of education at the cluster level, indicative of the 

presence of social interaction effects from 

education, explain much more of the variation 

(nearly 30 percent). This suggests that estimating 

education multipliers may substantially enhance our 

understanding of this issue. 

 Political stability unravelled in Kenya after 

the disputed 2007 election. Eruptions of violence 

exposed previously hidden deep ethnic divisions 

(Africa Research Bulletin, 2008). Earlier studies have 

also found that ethnic diversity tends to reduce 

local public good provision in Kenya (Miguel and 

Gugerty, 2005). In fact, the 2003 KDHS revealed 

large variation in education and child mortality 

across ethnic groups (see table 2): child mortality 

ranged from 0.142 child deaths per mother (Embu) 

to 1.032 (Kuria). Interestingly, Embus also had the 

highest level of educational achievement on 

average, while Kurians achieved only 3.581 years. 

Though Turkanas achieved on average less than one 

year of schooling, they experienced lower child 

mortality than Kurians. 
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 Taken together, these facts suggest that 

ethnic divisions are a much-ingrained feature of 

Kenyan society. For our purposes, this permits us to 

use ethnicity to define reference groups. We allow 

the pattern of social interactions (i.e. the relative 

importance of information sharing and signalling) to 

differ between ethnic groups, but not within the 

same group. Next, we consider how we can 

estimate these social multipliers from the 2003 

KDHS data. 

4. Empirical strategy 

 Having obtained the equation 

 

mi =f (z
i
,z
-i
,ei,e-i )Σ ƛǘ ǊŜƳŀƛƴǎ ΨƻƴƭȅΩ ǘƻ ǎǇŜŎƛŦȅ 

the functional form of (.)f , and to determine what 

variables belong in each of the four vectors zi, z-i, ei, 

and e-i. Let us first specify (.)f . Because m is not 

even approximately continuous, a linear 

specification estimated with OLS is inappropriate. 

The number of children to a mother that do not live 

to their fifth birthday takes only low integer values. 

In fact, Figure 1 shows that m is either 0 or 1 for 90 

percent of mothers. Without losing a great deal of 

variation, therefore, we can define m as a binary 

ǾŀǊƛŀōƭŜ ǘƘŀǘ ǘŀƪŜǎ ǘƘŜ ǾŀƭǳŜ л ƛŦ ŀƭƭ ƻŦ ŀ ƳƻǘƘŜǊΩǎ 

children have survived beyond the age of 5, and 1 

otherwise. Assuming errors are normally 

distributed, we let (.)f  be the normal 

transformation function. This is a standard Probit 

model. 

 As for the second task, listing the variables 

belonging in each vector would be a tedious 

exercise, and not a great way to reward any reader 

that has persevered until this point. It is helpful, 

nevertheless, to point out that the parameters on e-i 

are the social multipliers of interest. The task of 

compiling a list of variables is therefore an exercise 

in thinking about what kind of variables, if omitted, 

would bias our estimates of the parameters on e-i. 

 We can imagine three reasons why child 

mortality experiences might be correlated in a 

reference group (Manski, 1993). Firstly, individuals 

are grouped in such a way that we would expect 

them to be more similar to each other than they are 

to other groups. This similarity would be observed 

as similar values for individual characteristics, zi and 

ei, as well as similar values of the institutional and 

geographical constraints they face, z-i. This might 

cause them to make the same choices and have 

similar experiences even in the absence of 

interaction. These are known as correlated effects. 

One variable of special interest here is a dummy 

indicating if the mother is HIV positive or not. Other 

variables will be mentioned when looking at the 

estimation results in the next section.  
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 Secondly, experiences may be similar within 

a reference group because of social interaction 

effects arising from education. These effects, our 

social multipliers, are also known as endogenous 

effects.  

 Thirdly, there may be additional social 

multiplier effects operating simultaneously. We can 

imagine that, say, newspaper-reading (another form 

of education) would have similar information-

sharing and signalling externalities. Such additional 

multipliers are called exogenous effects. If we did 

not include non-education characteristics of the 

individual and the group, as well as variables such as 

newspaper-reading at each level, the estimated 

education multipliers would in fact be conflated 

estimates. To isolate the education multipliers we 

must thus try to include these other factors in our 

specification. 

5. Results 

This section reports the estimates of endogenous 

effects. We then discuss the policy implications of 

these findings. Although the list will not be 

comprehensive11, we begin by looking at some of 

the most noteworthy estimates of correlated and 

exogenous effects.  

 Correlated effects. We estimate that a 

                                                           
11

 Further information can be obtained from the author 
(raphael.calel@cantab.net). 

mother with one extra year of education will on 

average have a 1 percent lower chance of 

experiencing child death. Also, an older mother has 

a higher probability of having had a child die. 

Interestingly, this probability increases at a 

decreasing rate. Controlling for how many children 

she has ever had12, which correlates positively with 

child mortality as expected, we should interpret the 

non-linear effect of age as indicating that women 

who had their children further in the past 

experienced lower child mortality. This is consistent 

with the upward CMR trend. As expected, the 

ƳƻǘƘŜǊΩǎ ǿŜƛƎƘǘ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƴŜƎŀǘƛǾŜƭȅ 

correlated with child mortality. HIV status is 

insignificant - this is an interesting finding, but we 

must be careful not to endow it with too much 

significance. Individual educational attainment and 

HIV infection are negatively correlated. Because 

years of education can take on many more values 

than HIV infection, the insignificance of the HIV 

variable may be partly a statistical artefact.  

 The results are generally what one would 

expect at the household, cluster, and regional 

levels. Women in wealthier households do better, 

other things equal, as do women in more developed 

provinces. Cluster-level effects are insignificant, as 

                                                           
12 The number of adults in the household ɀ an indicator of 
the ability to externalise the costs of child rearing ɀ is used 
ÁÓ ÁÎ ÉÎÓÔÒÕÍÅÎÔ ÆÏÒ ȬÃÈÉÌÄÒÅÎ ÅÖÅÒ ÂÏÒÎȭ ÉÎ ÏÒÄÅÒ ÔÏ ÒÅÍÏÖÅ 
ÔÈÅ ÅÎÄÏÇÅÎÅÉÔÙ ÃÁÕÓÅÄ ÂÙ ÔÈÅ ȬÃÈÉÌÄ ÓÕÒÖÉÖÁÌȭ ÁÎÄ ȬÃÈÉÌÄ 
replÁÃÅÍÅÎÔȭ mechanisms. 
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one would expect if they truly were correlated 

effects, which do not exhibit social multipliers. 

 Exogenous effects. As noted earlier, 

newspapers, radio and television also provide 

information that affects choices, and may exhibit 

similar externalities as education. We control for 

average use of these information sources at the 

household and cluster-levels. At the household-

level, none of these seem to influence child 

mortality experiences. Either these effects are non-

existent or habits are so similar within households 

ǘƘŀǘΣ ƻƴŎŜ ǿŜ ŎƻƴǘǊƻƭ ŦƻǊ ǘƘŜ ƳƻǘƘŜǊΩǎ ƻǿƴ ǳǎŜΣ 

there is insufficient residual variation to identify 

them. However, we find a strong negative effect of 

listening to the radio at the cluster-level. At the 

mean, the marginal effect is a 13.2 percent 

ǊŜŘǳŎǘƛƻƴ ƛƴ ŀ ƳƻǘƘŜǊΩǎ ŎƘŀƴŎŜǎ ƻŦ ŜȄǇŜǊƛŜƴŎƛƴƎ 

death of a child. This may be because radio is the 

most common medium for public awareness 

campaigns in Kenya. 

 Endogenous effects. Having controlled for 

other sources of correlation in child mortality, we 

now examine social interaction effects of education. 

Table 3 reports the estimated marginal impact at 

the sample mean of one extra year of average 

education in the household on the probability of 

experiencing child death. In the first column, the 

coefficients on mean education at the household-

level, measuring the information sharing multiplier, 

are significant for the Kikuyu, Luo, Mijikenda-Swahili 

and Somali13. These effects are negative, as 

expected, and have a magnitude of 1 to 3 percent. It 

is reassuring that information sharing is most 

pronounced among the Kikuyu and Luo, who have 

traditionally strong family ties (Iyer and Weeks, 

2005). 

 The second column reports the coefficients 

on the interaction-term of maternal education and 

average household education. For the Somali, the 

significantly positive interaction term means that a 

mother with less education benefits 

disproportionately more from living in an educated 

household, suggesting that the information sharing 

externality is particularly strong. 

 The third column reports the coefficients on 

squared average education. For the Kikuyu, Luo and 

Mijikenda-Swahili, squared average education has a 

significant positive effect, albeit small. Because the 

mean educational attainment for the Mijikenda-

Swahili is only 3.737 years, it is not surprising to find 

this trace of increasing returns. However, the Kikuyu 

and Luo have fairly high levels of educational 

achievement, so these coefficients are more 

difficult to interpret. The interaction term for 

Kalenjin as well as the squared term for Luhya also 

appear significant, but do not have a meaningful 

interpretation since the social multiplier effect is 

                                                           
13

 Significance is discussed at the 10 percent level. 
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insignificant to begin with. 

 Table 4 reports the estimated social 

interaction effects of education at the cluster-level, 

which is indicative of the role of signalling. We find 

large and significantly negative effects for the 

Luhya, Luo, and Masai: 4.3 percent for the Luhya, 

9.1 percent for the Masai, and 10.4 percent for the 

Luo. This is consistent with the anthropological 

evidence that the Luhya adhere relatively strictly to 

social norms (Berg-Schlosser, 1984). Norms, of 

course, operate through signalling. Moreover, the 

squared terms are significant for all three groups. 

We observe diminishing marginal social returns for 

the Luhya and Luo, both groups achieving high 

levels of education. The Masai, on the other hand, 

achieve only 3.787 years of education on average, 

and additional education appears to have an 

increasing marginal effect. The interaction term for 

Somalis is significant but lacks interpretation as the 

social multiplier is significant to begin with. 

6. Policy implications 

 What do these estimates tell a policy 

maker? Looking only at social interaction effects, 

the largest reduction in child mortality per unit 

spent on education occurs among groups where 

marginal social interaction effects of education are 

greatest, such as the Luo, Masai and Luhya. 

However, an ethnically discriminating policy may 

not be desirable, nor, considering ethnic tensions in 

Kenya, politically feasible. Because we have 

disentangled information sharing and signalling 

multipliers, however, the estimates still contain 

valuable information. 

 The relative size of these multipliers can tell 

the policy makers which form of educational 

expenditure would be most effective at reducing 

child mortality in different communities. For 

instance, the Mijikenda-Swahili and Somali exhibit 

significant social interaction effects at the 

household-level but not for the cluster. This 

suggests that information sharing externalities are 

present, but not signalling. Because the child 

survival benefits appear to be shared primarily in 

small groups in these cases, policy should focus on 

expanding enrolment in Mijikenda-Swahili and 

Somali communities. The Masai, on the other hand, 

exhibit strong cluster-level effects, but no 

household-level effects. This suggests that signalling 

is stronger than information sharing externalities, so 

that the child survival benefits propagate mainly 

through observation of others. If resources are 

focused on reducing drop-out rates, the benefits of 

additional educational resources will be propagated 

more strongly throughout the community. 

7. Conclusion 

 The U.N. Millennium Development Goals 
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announced the aim of reducing child mortality by 

two thirds by 2015. It is therefore a humanitarian 

and politically urgent task to understand how to 

wield policy tools more effectively, especially in 

countries like Kenya, which have recently 

experienced an increase in the child mortality rate. 

 The HIV epidemic has been argued to 

explain child mortality experiences in Kenya. 

IƻǿŜǾŜǊΣ ƛƴ ƭƛƎƘǘ ƻŦ ΨŜȄŎŜǎǎƛǾŜΩ ŎǊƻǎǎ-sectional 

variation, we test the hypothesis that externalities 

to education, arising from social interaction, are a 

better explanation. A closer empirical investigation 

suggests that such social multipliers are indeed at 

work.  

 While our findings have many limitations, 

our results have important implications for 

education policy. Firstly, different patterns of social 

interaction effects are identified and can help 

inform a more effective allocation of educational 

spending. While it may not be either politically 

feasible or desirable to ethnically discriminate 

education expenditure in Kenya, the results can 

help allocate resources within groups. This type of 

analysis can be extended to other Sub-Saharan 

countries, and may provide policy makers with 

additional ways to meet the Millennium 

Development Goal targets. 
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Appendix 

 

Table 1: Explaining mean cluster child mortality experiences 

 

 

Table 2: Key variables by ethnic group 

 

 

 

 


