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RÉSUMÉ 

L’analyse des réactions aux réformes introduites au Ghana semble indiquer que 
les politiques actuelles auraient des effets bénéfiques disproportionnés sur les différents 
segments de la population. De même, l’expérience des années 1990 suggère que les 
déficits budgétaires récurrents pourraient affecter négativement les programmes de 
réforme et de réduction de la pauvreté. L’objectif de ce document est de se livrer à 
quelques expériences en faisant appel à des variantes d’un modèle EGC stylisé, afin 
d’évaluer les effets possibles sur la pauvreté d’une série de transferts de revenus 
redistributifs sans incidence budgétaire. L’analyse s’appuie sur une matrice de 
comptabilité sociale (MCS) du Ghana pour l’année 1993, largement modifiée pour 
l’application qui en est faite ici. Le modèle EGC est un modèle statique du secteur réel et 
exclut donc les secteurs monétaires et financiers ; il est conçu dans le même esprit que 
les autres modèles mis au point par le Centre de Développement de l’OCDE. Sa mise au 
point technique suit celle adoptée par Adelman et Robinson (1978) pour la Corée et par 
Chia et al. (1992) pour la Côte d’Ivoire. Cela étant, les expériences sont construites dans 
l’idée de tester la sensibilité des résultats à des caractéristiques alternatives au sein de 
structures plus larges assez proches des modèles basés sur une MCS. Ce travail 
présente un grand intérêt, en démontrant l’extrême sensibilité des résultats aux règles de 
bouclage (à long et court termes), aux règles de financement dans un cadre budgétaire 
neutre et au mode de calcul des ratios de la pauvreté (approches paramétriques ou 
non). Une nouvelle méthode de décomposition est introduite pour faciliter l’interprétation 
des résultats. Le vaste éventail de simulations prouve que les transferts redistributifs des 
revenus ne permettent pas d’éradiquer la pauvreté, qui risque même d’augmenter, 
surtout à court terme, si l’on tient compte des effets secondaires. 
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SUMMARY 

Analyses of responses to reforms in Ghana seem to indicate that current policies 
may be benefiting different segments of society disproportionately. Also, experience in 
the 1990s suggests that recurring budget deficits may adversely affect reform and 
poverty alleviation programmes. The aim of this paper is to carry out some experiments 
using variants of a stylised CGE model, to ascertain the possible effects on poverty of a 
range of budget-neutral redistributive income transfers. The analysis is based on a social 
accounting matrix (SAM) for Ghana for the year 1993, which has been substantially 
modified for the present application. The CGE model is a real-side, static model and 
therefore excludes the monetary and financial sectors and is designed in the tradition of 
other OECD Development Centre models. The experimental design follows one 
employed by Adelman and Robinson (1978) for Korea, and Chia et al. (1992) for the 
Côte d’Ivoire. However the experiments are designed with a view to examining the 
sensitivity of the results to alternative specifications, within otherwise broadly similar, 
SAM-based model structures. The main outcome is to show that the results are very 
sensitive to (long and short run) closure rules, to the financing rules in a budget-neutral 
setting, and to the method of computing poverty ratios (parametric and non-parametric 
approaches). A new decomposition method is introduced to assist in interpreting the 
results. A wide range of simulations demonstrates that poverty is not eradicated via 
redistributive income transfers, and may even increase, especially in the short run, after 
taking into account the secondary effects. 
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I. INTRODUCTION 

Ghana has often been regarded as one of the success stories in the context of 
economic reform in sub-Saharan Africa. In terms of comparisons with the pre-reform era 
(i.e. pre-1983) the broad aggregate economic indicators are impressive, although the 
period since 1992 has again witnessed some setbacks, not least in terms of recurring 
budget deficits. In terms of impact on the well-being of the population and on poverty and 
inequality in particular, the evidence to date is less clear-cut. Not surprisingly perhaps, 
some groups and individuals have been adversely affected by the external and/or policy 
shocks during this period, while others have gained, and overall the outcomes are 
ambiguous. 

This paper is set in the general context of examining the potential effects of policy 
measures on the poor. Specifically, we examine the effects of introducing poverty-
alleviating income transfers to poor households in a budget-neutral (and, specifically, a 
revenue-neutral) regime. The inclusion of a budget constraint is important in view of the 
policy context in Ghana (and this is true in Africa more generally) and the desire to 
minimise the macroeconomic repercussions. The approach has previously been 
described by Dervis et al. (1982) and subsequently by Sarris (1990) in terms of modelling 
distributional mechanisms within a CGE framework. Thus we use a computable general 
equilibrium (CGE) model in order to conduct a series of counterfactual numerical 
simulations based on alternative policy shocks. Similar studies have previously been 
carried out by Adelman and Robinson (1978), Chia et al. (1994), Demery and Demery 
(1992), Sahn et al. (1997), Dorosh and Sahn (2000), and more recently by Decaluwé 
et al. (1999), Cockburn (2001) and Robilliard et al. (2001). Nevertheless there are 
significant conceptual differences in the scope, the range of experiments conducted and 
the technical approaches adopted in these studies. 

There are five distinctive features of this paper. The first is that the model is based 
on the first detailed and authoritative social accounting matrix (SAM) for Ghana, 
estimated for 1993 which is well inside the post-reform era. The second is that, rather 
than constructing one single (definitive) model several variants are constructed with the 
aim of seeing how sensitive the results are to variations in the parameterisation, 
specification and closure rules. In particular we examine how the results vary according 
to the functioning of the factor markets; and we introduce model closures that broadly 
characterise the long run and the short run situations. Thirdly, while the financing rule 
that supports the income transfers is likely to be country-specific, we are able to 
demonstrate that the ranking in terms of effects on poverty differ in the long run from 
what it is in the short run. The fourth novelty is that we address one of the main criticisms 
of these models, namely that they appear to be “black boxes”, thereby limiting their 
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credibility as analytical tools for policy-makers. We introduce more transparency to 
understand the mechanisms underlying the distributional outcomes of the experiments, 
using a new decomposition procedure. Finally, there is an emerging debate in the 
modelling literature about the efficacy of using parametric versus non-parametric 
methods to portray income distribution within these models. In this paper we report on 
some comparisons between the parametric and non-parametric approaches, relying on 
detailed results for a large sample of households from the Ghana Living Standards 
Surveys. 

Following this introduction, Section II sets out the background to the policy 
analysis by briefly describing the general structure of the macro-meso1-micro simulation 
modelling approach adopted in this and related studies. Section III then considers in 
more detail three aspects of the economic structure of Ghana that are built into the 
model: specifically, these are features of the SAM framework used, including the 
household classifications; a profile of poverty incidence in these household groups; and 
some brief discussion of the CGE model. A range of simulations is conducted to examine 
the possible effects of alternative distributive policies on poverty incidence. In Section IV 
we examine the sensitivity of these results under alternative model specifications and 
closures, all of which are conducted under revenue-neutral rules. There are significant 
differences in the poverty responses for different socio-economic groups, and notably, 
some increases in poverty in the short term if resources are constrained. Finally, 
Section V concludes with an overall assessment of the outcomes of the experiments. 

                                            
1. The term “meso” is derived from the Greek “mesos” or middle. It is not often used in economics 

alongside the standard terms micro and macro, but it is particularly useful in the present context 
(World Bank, 1990). 
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II. BACKGROUND TO THE POLICY SIMULATIONS 

In practice many external and policy shocks are introduced and initially impact on 
an economy at the macro-level. Recent experience in Ghana suggest examples of these 
shocks, such as terms of trade shocks from changes in key world commodity prices of 
gold, cocoa and oil (late 1990s), and policy-induced shocks due to increased 
expenditures on the wages and salaries of government employees (early 1990s). These 
macro-level shocks are transmitted through the economy and ultimately impact on 
households and individuals at the micro-level. However, it is generally recognised that 
capturing these effects in an economic model is a difficult and complex exercise. The 
models depend on many methodological choices as well as on data availability. Here we 
rely on the application of a CGE model for Ghana to examine possible consequences of 
a particular set of policy shocks based on poverty-alleviating income transfers. CGE 
models are especially useful for counterfactual analysis although there are several types 
of model. 

Robinson (1989) has distinguished between stylised (AGE) models and CGE 
models and their use in policy modelling exercises. Stylised (pure Walrasian) models 
typically include only producers and consumers (households) as agents; they are usually 
dimensionally small models and, most significantly, they do not contain any 
macroeconomic features. On the other hand CGE models are frequently used in 
development applications in order to simulate the effects of changes in exogenously-
determined variables (e.g. policy shocks such as changes in tax rates, or external shocks 
such as changes in world prices or export demands) on endogenous variables (usually 
domestic variables such as sectoral outputs, relative prices of products and factors, 
household incomes and/or welfare, etc). Thus CGE models capture both macroeconomic 
features and the interdependence between agents in the economic system such as 
households, government and other domestic institutions, as well as the external sector. 
Correspondingly they are usually higher dimensional models. The core of a real-side 
static CGE model is the representation of markets for products and factors and the 
equilibrating mechanisms of these markets via adjustments in relative prices. 

II.1. Macro-Meso Models 

CGE models may be generally regarded as a class of macro-meso models (World 
Bank, 1990). On the macro side CGE models are always firmly rooted within a 
macroeconomic framework: macro variables are an integral part and are conditioned by 
macro “closures” (the rules which determine how the external, capital and government 
accounts are brought into balance). Similarly on the meso side the models explicitly 
involve markets and depict the ways in which these markets close, together with some 
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degree of institutional structure of the economy. What is important therefore is the extent 
to which the key features of the meso economy are adequately captured by the model. 
This is dependent on three key factors. It depends first on the macro-meso framework 
underpinning the model; second, on whether the model specification is representative of 
technology and behaviour in the economy; and third, on the quality and detail of the 
benchmark dataset used to calibrate the model. The benchmark dataset consists of a 
SAM plus other data such as elasticities, population, labour force and household survey 
statistics. Nevertheless the classification detail in the SAM, including the number and 
kinds of product and factor accounts and the classifications of household groups and 
other institutional features, is crucial in defining the integrity of the model structure as a 
whole. The SAM is essentially a macro-meso data framework, in the sense that it 
portrays the transactions between markets and institutions, and the latter include 
representative household groups which are crucial for poverty analysis. In principle, 
these representative household groups may be defined at the level of broad socio-
economic groups or at an even more detailed level. 

Amongst the commentators on CGE modelling applications, De Maio et al. (1999), 
are critical of the work of the Cornell Nutrition Program (Sahn et al., 1997) in their 
assessment of the impact of adjustment on the poor in Africa. Their specific criticisms 
include the choice of household and factor classifications, the appropriateness of the 
chosen macroeconomic closure rules for an African economy, and the neglect of 
important within household-group variations. Clearly, if the average behaviour of 
household groups is not truly representative of between group behaviour, or of all the 
households within groups, then this will undermine the performance of the model. This 
especially applies to its ability to examine policy consequences at both the meso and the 
micro levels. The issue is most clearly seen in the case of the rural sector where sub-
groups of households may have quite different degrees of exposure to agricultural export 
markets. Some agricultural households produce and sell export crops and/or their 
household members work in farms producing for export, while others are small 
landowners who are mainly subsistence farmers and/or are net purchasers of food. Rural 
non-farm economic activity also varies across households and household groups. 
Obviously, this variation means that each group may be affected differently by the 
exogenous shocks. In this paper we attempt to address these criticisms by exercising a 
careful choice of household groups and by examining the effect of alternative closures 
and model specifications on the results. 

II.2. Meso-Micro Extensions 

To assess the policy effects on individuals or household groups, and ultimately 
their effects on poverty, it is necessary to introduce a further “meso-micro” interface. 
There are two broad approaches. One approach was first suggested by Adelman and 
Robinson (1978) in a model for Korea, later discussed by Dervis et al. (1982), and used 
in many applications subsequently. The methodology relies on defining a parametrically-
based representation of the distribution of income of each household group in the SAM 
(i.e. by assuming an analytical distribution). From this representation a shift in the group 
mean income arising from an exogenous shock translates into a shift in the distribution. 
This may or may not be a parallel shift, depending on the relationship of the group mean 
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income with the mean and other parameters of the analytical distribution. A second 
approach, explored more recently (Cockburn, 2001, and Robilliard et al., 2001), is to 
pursue the effects on the income distribution non-parametrically. It uses the sample of 
households from the household survey as though they are a representative set of all 
households within each socioeconomic group. In this study we adopt both approaches 
and compare the results obtained. 

To implement both the parametric and non-parametric approaches household size 
and income data can be derived from the household survey and used to provide 
summary statistics on income distributions at the individual level. As regards the 
parametric approach, we have chosen to use the lognormal distribution although 
Decaluwé et al. (1999) have argued that the Beta distribution may have some more 
desirable properties. One disadvantage of the lognormal distribution is its poor 
description of the distribution in the tails, although this deficiency is less serious when the 
function is separately parameterised for different and diverse household groups as we do 
here rather than to depict the distribution for the economy as a whole. Also the lognormal 
distribution has a simple relationship to the normal distribution, and therefore, is simple to 
apply.  

The methodology based on the parametric approach is fairly standard. Macro-
meso level policy shocks are applied and the CGE model computes the differential 
impact that these policies have on the mean incomes of each household group h ( hY ). 

The effect on poverty is then measured by translating the change in hY  into a shift in hµ  

based on the assumption that the log-variance ( 2
hσ ) is unchanged. This assumption is 

largely (though not entirely) pragmatic; it is based on an assumption that there is some 
degree of uniformity in terms of the policy effects across all households within a group 
although because the distribution is lognormal it does not amount to a uniform shift in Yh. 
Based on this assumption the change in the cumulative density below z (which is 
equivalent to a change in 0P ) can be calculated given only the changes in group-mean 
incomes. 

The non-parametric approach is computationally more demanding but is otherwise 
straightforward. The effects of the shocks on product and factor markets are translated 
into effects on the incomes and expenditures of the large number of representative 
households, and headcount poverty indices for socio-economic groups are computed 
directly. In either approach there is one potentially significant simplifying assumption. 
Translating survey data from households to individuals, it is assumed that a household’s 
resources (income or consumption) are equally distributed across all its members. Hence 
if the household’s per capita income (or expenditure) falls below the poverty line, then all 
its members are deemed to be poor for the purposes of the poverty calculation. Thus, 
and in common with other studies any intra-household inequality is ignored, although 
there is evidence that this assumption may substantially understate actual levels of 
poverty (Haddad and Kanbur, 1990). 
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III. STRUCTURES: THE SAM, POVERTY PROFILES 
AND THE MODEL FOR GHANA 

III.1. The Ghana SAM for 1993 

A social accounting matrix for Ghana for the year 1993 has been prepared in 
collaboration with the Ghana Statistical Service (Powell and Round, 1998). This formed 
part of a substantive methodological revision of the Ghana national accounts (SNA) 
involving a re-estimation and re-basing of all past estimates. The SAM integrally involved 
the compilation of supply and use tables (input-output tables), as well as detailed and 
extensive household survey information obtained from recent Ghana Living Standards 
Surveys (up to and including GLSS3). In fact, the compilation process involved the 
development of two SAMs. The first, called the “mini SAM” (comprising 62 accounts), is 
basically a representation of the Ghana input-output table together with the SNA 
integrated economic accounts in matrix format. The creation of the second SAM, the “full 
SAM” (comprising 120 accounts), involved a further disaggregation of the factor and 
household accounts. The modelling experiments conducted here are based on a third 
variant which is referred to here as a “consolidated SAM” (comprising 40 accounts). 

The “consolidated SAM” involves straightforward aggregations of the capital 
transactions accounts into a single “savings/investment” account; the consolidation of the 
SNA-based primary, secondary and use of income accounts into one single set of 
current accounts for institutions; and the consolidation of the activity and product 
accounts. As a result, there is some loss of information (for example on the nature of the 
inter-institutional transfers and on the activity-product relationship) but none that imposed 
major limitations on the particular model structures that have been envisaged2. For 
example, the consolidation of the capital transactions accounts is largely motivated by 
the present emphasis on real-side modelling. 

Beyond these three main areas of consolidation were a series of other 
aggregations and adjustments to the original Ghana SAM3. For example, six “Urban 
(non-Accra)” household accounts were reduced to two, due to the lack of available 
information from the GLSS on the numbers of households and household sizes at the 
more detailed level that would have been crucial to the poverty analysis and model 
simulations. On the other hand, the information on taxes on production provided in the 

                                            
2. The main advantage of the multiple distribution accounts arises at the compilation stage. 

3. The derivation of the consolidated SAM and some relevant aspects of these compilation issues are 
discussed in a note available from the authors. 
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original “full SAM” were too aggregative for the purposes of the redistributive 
experiments. Hence, by drawing on extra information, some assumptions and an 
application of the RAS technique, separate tax revenue accounts were generated for 
domestic taxes, import duties and export taxes. Another major adjustment to the SAM 
was to eliminate the seemingly negative savings that appeared in some household 
accounts and for the household sector as a whole. The original negative estimates 
seemed implausible and would be problematic in executing the present CGE model.  

III.2. A Brief Description of Ghana’s Initial Equilibrium 

Appendix 1 sets out some detailed discussion and associated tables showing 
some characteristics of the Ghana economy as implied by the structure of the SAM. 
Clearly, these structural characteristics, which represent the initial equilibrium, will play a 
major role in determining the numerical outcomes of the experiments. A brief summary 
follows: 

— Basic Economic Structure 
The primary (and light manufacturing) sectors accounts for a large share of gross 
production, and of value added (both labour and capital). Household demand is 
also concentrated in these sectors, amounting to over 70 per cent of consumers’ 
expenditure. Hence any increase in households’ disposable incomes should 
initially strongly affect these sectors. Exports are also heavily concentrated in the 
primary goods sectors — agriculture and minerals — although import intensity is 
low for agriculture, and quite low for minerals, so any increase in domestic 
demand has to be satisfied via domestic supply. 

— Labour Intensity 
Unincorporated business income, or “mixed” income (formally a mixture of labour 
and capital income), is treated here as a category of labour income on the 
grounds that this may be predominantly informal sector activity. Labour is 
distinguished by gender, skill and formality. The largest component of labour 
income is received by the category “informal/male/unskilled” (37 per cent of total 
labour value added) and 74 per cent of all labour income is received by unskilled 
labour. Agriculture is quite intensive in the use of “informal/male/unskilled” labour 
so any stimulus in the demand for agricultural goods is likely to increase the 
generation of income to this factor. 

— Household Groups 
Six rural and four urban household groups are distinguished in the SAM; rural 
according to farm/non farm and locality, and urban according to Accra/other urban 
and skill level of the household head. Gross income per capita markedly varies 
across household groups. Rural households receive a significant share of their 
labour income from the “informal/male/unskilled” labour category. 
Correspondingly, though to a lesser degree, “informal/female/unskilled” labour 
features relatively more prominently in the incomes of rural, non-agricultural, and 
urban (not Accra) households. As expected, skilled labour income constitutes a 
large majority of income in “skilled” urban/Accra households. Due to our treatment 
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of mixed income as labour income, all capital income is routed through the 
corporate sector. This includes income from some farms as well as large 
corporations, so some of this is distributed to rural households as well as urban 
households. Government transfers to households constitute only a small fraction 
of household incomes (less than 1 per cent in all except one household category). 
While the patterns of household income receipts are as expected they are 
nevertheless complex, and overall there is no clear-cut expectation of how 
changes in labour remunerations of different types will feed into households and 
affect poverty levels of the different household groups. 

— Government Accounts 
Table 1 sets out the government accounts implied by the SAM. It is divided into 
two vertical panels, where the left hand panel shows the receipts in terms of tax 
rates, actual amounts (in billion cedis), and percentage structure. The right hand 
panel shows the expenditures in terms of amounts and percentages. This table is 
relevant to an examination of different transfer-financing schemes in the 
counterfactual experiments. In particular, financing the pro-poor transfers via an 
increase in distortionary taxes (i.e. tariff, indirect taxes or export taxes) will have 
quite different structural and welfare effects than would financing via higher direct 
taxes (household or corporate taxes). Note that in the absence of more detailed 
evidence, a uniform income tax rate has been assumed across all households (1.3 
per cent). 

Ghana poverty profiles 

There is some controversy in the literature on the definition of the poverty line, 
whether it should be set at an absolute or relative value, and whether it should be 
defined differently across individuals, by geographical location or over time. In this study 
we follow local practice and base our welfare measure on per capita expenditure (cash 
and imputed expenditure in kind); the poverty line is set initially at a percentage of mean 
expenditure; and the poverty measure is based on 0P  (the headcount index). We also 
include additional “international” poverty lines set at the one and two dollar a day levels. 
In support of these choices we note that per capita expenditure has often been argued to 
be a better measure of “permanent” income; the choice of the poverty line, though 
initially arbitrary and based on relative concepts, becomes an absolute benchmark in the 
subsequent simulations; and 0P  is sufficient for making poverty comparisons providing 
first order dominance holds. 

Previous studies on Ghana have highlighted the fact that poverty is highly 
concentrated in rural areas. This applies whether the study is based on the period prior 
to the economic reform programme (ERP) or subsequently; or whether poverty is defined 
through monetary measures or in terms of nutritional standards4. The results obtained 
from an analysis of the 1993 Ghana SAM and GLSS3 are in line with these findings.  

                                            
4. See Boateng et al. (1990) for further figures and references to other studies. 
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Table 1. Government Accounts 
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Agri. Forest & Fish. Products 1 18 1 1 34 21 0 5 3 0 0
Ores, Min., Elect., Gas Water 0 0 0 0 0 0 0 0 0 0 0
Food, Bev.,Textiles, Leath. 13 0 9 25 0 86 4 0 13 0 0
Other Non Metal Prod. 32 0 29 35 0 125 5 0 19 0 0
Metal Prod,  Machinery 9 0 4 61 0 7 9 0 1 0 0
Construction Work 0 0 0 0 0 1 0 0 0 0 0
Transp. Comm. Trade Serv. 0 0 0 0 0 2 0 0 0 0 0
Business Services 0 0 0 0 0 0 0 0 0 13 2
Personal and Other Services 0 0 0 0 0 0 0 0 0 546 81
Economywide 9 121 34 242 18 5 36 559 83

Rural Farmer Head Savannah 1 4 1 1 0
Rural Farmer Head Forest 1 7 1 2 0
Rural Farmer Head Coast 1 2 0 1 0
Rural Non Agric. Head Savannah 1 2 0 0 0
Rural Non Agric. Head Forest 1 6 1 3 0
Rural Non Agric. Head Coast 1 4 1 1 0
Urban Unskilled 1 7 1 4 1
Urban Skilled 1 5 1 4 1
Accra Skilled Head 1 3 0 3 0
Accra Unskilled Head 1 3 0 1 0
All Households 1 44 7 21 3
Corporations 7 66 10
Total Direct Taxes 110 16
Transfers with Corporations 0 0 45 7
Transfers with ROW 166 25
Savings 49 7

All Accounts 674 100 674 100

Receipts Structure Expenditures Structure
Rates Revenues 10^9 cedis Receipts in % Expen. 10^9 cedis Expenditures %

 

Table 2 shows some summary statistics that are used as a basis for the model 
and the simulations. It reports data relative to households and to per-capita cash 
expenditure as derived from the GLSS3 for 1991-925. For Ghana as a whole, the 
contrasts between household groups are quite substantial. For example, while only 11.7 
per cent of the population belong to households in the “Accra/urban skilled” category this 
household group accounts for 18.5 per cent of total household consumption. On the 
other hand 17.8 per cent of the population belong to “Savannah farm” households 
whereas this group accounts for only 11.0 per cent of total household consumption. The 
comparisons across urban and rural households as a whole are also borne out by the 
figures: 68.4 per cent of the population belong to rural households, whereas only 58.3 
per cent of total consumption expenditure is incurred by rural households6. The column 
for per capita consumption confirms significant disparities between household groups. 

                                            
5. To take in account the fact that households vary greatly in size, a simple per capita adjustment has 

been used. It means that total expenditure has been divided by the number of households and 
taking account of the average household size in each household group. An alternative option would 
be the use of equivalence scales, in which individuals of different age are counted as consuming 
different fractions of total household expenditure. 

6. The income and expenditure estimates include imputations for subsistence and other non-monetary 
items. 



DEV/DOC(2003)18 

 16 

Table 2. Poverty Statistics –1991-92 

Poverty 
ratio

% of 
national 
poverty

Poverty 
ratio

% of 
national 
poverty

1 $ a 
day

2 $ a 
day

Base Year - No Shock

R. Farmer Head Sav. 2,584,200 338.6 131.0 4.6 0.6 71.2 27.3 59.4 31.6 23.3 56.5
R. Farmer Head Forest 2,739,690 464.8 169.7 5.0 0.4 53.5 21.7 36.9 20.8 5.5 33.3
R. Farmer Head Coast 1,005,940 188.5 187.4 5.1 0.3 45.9 6.9 29.5 6.1 3.3 26.1
R. Non Agric. Head Sav. 864,320 140.5 162.5 4.8 0.6 60.9 7.8 48.0 8.5 15.2 45.1
R. Non Agric. Head Forest 1,649,070 396.8 240.6 5.2 0.5 37.0 9.0 24.4 8.3 3.8 21.9
R. Non Agric. Head Coast 1,090,620 265.7 243.6 5.2 0.5 37.0 6.0 24.6 5.5 4.1 22.2
U. Unskilled 2,265,920 530.5 234.1 5.2 0.5 40.4 13.6 27.9 13.0 5.4 25.3
U. Skilled 1,233,700 357.3 289.6 5.4 0.5 26.0 4.8 15.5 3.9 1.7 13.5
Accra Skilled Head 466,470 214.0 458.9 5.9 0.5 9.6 0.7 4.7 0.5 0.3 4.0
Accra Unskilled Head 625,610 181.4 290.0 5.5 0.4 24.4 2.3 14.0 1.8 1.3 12.1

Ghana 14,525,540 3078.0 211.9 46.4 100.0 33.5 100.0 8.1 30.7
Rural 9,933,840 1794.8 180.7 53.4 78.7 39.5 80.8 10.3 36.5
Urban 4,591,700 1283.2 279.5 31.2 21.3 20.3 19.2 3.3 18.2

σ2

High z Low z International z

Number of 
individuals

Total C 
10^9 
cedis

Per 
capita 
C 10^3 
cedis

µ

 
Sources: GLSS 3 and authors’ calculations; High poverty line = 149 776 cedis, Low z = 116 492 cedis, 

and $1 a day transformed with PPP exchange rates is equivalent to 55 013 cedis.  

A crucial feature is that poverty affects more severely the rural population, which 
includes about 80 per cent of the poor; and among the rural groups, those living in the 
Savannah regions record the highest poverty ratios, and farmers are in general poorer 
than non-agriculture rural workers; finally households living in Accra, are considerably 
less poor, including Accra unskilled headed households, than other urban groups. 

As noted earlier, and following Dervis et al. (1982), Chia et al. (1992) and others, 
we assume expenditure in each group is lognormally distributed, with log-mean µ  and 

log-variance 2σ . Hence for each household group (h) the mean ( hµ ) can be derived 
from the benchmark data set as follows: 

 2
2
1ln hhh Y σµ −=  (1) 

where hY  is per capita expenditure in group h and the log-variance 2
hσ  is estimated from 

the GLSS7.  

Two poverty lines are derived and the same poverty lines are used for each group. 
The higher poverty line is set at 149 776 cedis (two thirds of the mean per capita 
expenditure in 1993), while the lower (“hard core”) poverty line is set at 116 492 cedis 
(one third of the mean per capita expenditure). On this basis, and using the lognormal 
assumptions the poverty profiles can be calculated. The results are shown in the final 
columns of Table 2. The table confirms the more general picture suggested earlier but 
more explicitly: poverty in Ghana is substantially a rural phenomenon. On the basis of 

                                            
7. GLSS groups are disaggregated by locality although not by skill category. It has been assumed that 

the distribution is less skewed for unskilled than skilled households. 
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the “high-level” poverty line 78.7 per cent of poverty is in rural areas; this rises to 80.8 
per cent if one restricts attention to a “low-level” (hard core) poverty line. Also, poverty 
incidence is much higher in “Farm Savannah”, “Farm Forest”, and “Other Urban 
unskilled” household groups: the incidence is correspondingly negligible in the “Other 
Urban skilled”, “Accra skilled” and “Accra unskilled” household groups. The between-
group disparities are very high indeed. 

III.3. Model Structure 

The CGE model is a real-side model appropriate to a small open economy and is 
purposely simple, having many standard features in common with existing models. The 
exchange rate is fixed and acts as the numeraire; the balance of payments is always in 
equilibrium, with foreign savings fixed and equal to the current account deficit. At the 
same time, it is assumed that the economy is savings-driven: the quantity of investment 
adjusts to the level of savings and the government has a fixed budget for a pre-defined 
consumption plan. Domestic savings adjust through changes in institutional income. For 
example household income changes endogenously due to changes in factor income (via 
employment, wage rates, mixed income and returns to capital) and government income 
depends endogenously on direct and indirect tax receipts. Investment must equal the 
sum of domestic and foreign savings. Domestically-produced and imported commodities 
are combined to produce composite goods in accordance with the Armington hypothesis; 
this is equivalent to assuming a degree of imperfect substitution between domestically-
produced and imported goods. 

The labour and factor markets are an important aspect of the model structure, and 
deserve special mention in view of their direct link with the distribution of income across 
household groups. The factor market specification is still embryonic although it is 
indicative of a possibly more sophisticated treatment of the informal sector and 
perceptions of how it interacts with the formal sector. In the SAM, and following the 
guidelines of the SNA, there are separate accounts for “compensation of employees” and 
“mixed income” further distinguished by location and skill. The category “mixed income” 
is the income of the self-employed or employers in household sector unincorporated 
enterprises and therefore it represents the return to both labour and capital. Household 
enterprises will include formal as well as informal activities, but we may broadly 
characterise the compensation of employees as the formal sector labour market and 
mixed income as the informal labour market. 

One of the main criticisms of De Maio et al. (1999) of the use of CGEs in poverty 
analysis concerns the sensitivity of the results to the model closures and to concerns 
about distinguishing the short run consequences from those of the long run. This leads 
us to a central aspect of our simulations, where we set up alternative closures for the 
factor markets. We broadly characterise and distinguish between long run and short run 
closures in the following way. In the long run closure, capital and labour are perfectly 
mobile across sectors and they are also in excess supply (i.e. their returns are fixed); in 
other words, this closure forces our flexible price model to behave as if it were an input-
output model, in the sense that everything is demand-driven and there are no supply 
constraints. In the short run, capital and labour supply are fixed and fully employed (no 
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slack capacity in the economy); additionally capital is sector specific and only labour 
remains perfectly mobile across sectors. Other smaller differences among the long and 
short run closures include larger elasticity of substitution in the long run closure (although 
this is not really important given that factor returns are fixed). 

Alongside the model specification and closures are some issues concerning 
calibration and parameter estimation. The calibration is governed by the benchmark data 
set, comprising the base year SAM and other parameter values not included in the SAM. 
The principal sets of parameters in this category are the trade substitution (Armington) 
elasticities which have to be determined exogenously. There are no known estimates 
available for Ghana and it is necessary to follow some principles which might lead to 
plausible values. For most developing countries, the expectation is that elasticities of 
agricultural products are higher than for industrial goods and services. Also, a high level 
of two-way trade can be considered to be consistent with a low substitutability between 
domestic and imported goods. Finally, export price elasticities are expected in general to 
be higher than import elasticities of substitution8. Clearly, the trade elasticity assumptions 
are unlikely to be as important in redistributive experiments as they would be in 
experiments concerning trade liberalisation or economic reform. 

 

                                            
8. Saudolet and De Janvry (1995, p. 354) state that “...the possible range of substitutability is relatively 

well represented by four values: 0.3 for very low substitutability, 0.8 for medium-low, 1.2 for medium-
high, and 3.0 for very high”. 



 DEV/DOC(2003)18 

 19 

 

IV. POLICY EXPERIMENTS 

IV.1. Basic Methodology 

Our aims in terms of policy experiments are threefold. First, in previous studies 
(e.g. Chia et al., 1992) the targeting program was financed only by increases in the taxes 
on household income. Here we consider the consequences of alternative financing 
schemes, by raising additional domestic taxes via import duties, indirect taxes on 
production and direct corporate taxes. Our second aim is to address a criticism of De 
Maio et al (1999) and examine the sensitivity of the results to the alternative short run 
and long run closures. Thirdly, we consider the sensitivity of the results to alternative 
poverty calculations based on the parametric and non-parametric aproaches. 

IV.2. Experiment Design 

The experiments performed with our CGE model consist of applying a series of 
poverty-reducing lump-sum transfers to households. This simulated policy shock is 
assumed not to affect the initial government budget position (i.e. government real 
savings are fixed at the initial SAM level), so that the transfers have to be financed by 
either increased tax revenues or by reduced expenditures; here we limit ourselves to the 
former. 

The first step of the analysis is to determine the total transfers necessary to 
eliminate poverty. In a perfect targeting scheme only individuals who are poor would be 
targeted and they would receive a transfer equal to the amount required to raise them 
above the poverty line. But this scheme is costly to administer. A polar alternative to this 
is to administer a universalistic scheme in which all individuals receive z, which would be 
a sufficient amount to eliminate poverty. In a true universalistic scheme each individual in 
each group would receive a transfer from government equal to the poverty line income, z 
; so the total transfers hT  in household group h with hn  individuals would simply be znh . 
However there is a technical difficulty in applying these (essentially micro) transfer 
payments in a CGE model under the parametric approach. Ideally, the effect of 
transferring z to each individual should be to shift the income distribution to the right by z. 
But we achieve this by transferring sufficient income to each household group. Thus, the 
mean shifts from ( hY ) to ( )zYh +  but individual households receive transfers proportional 
to their income, and not equal amounts z. Income transfers to each group are therefore 
effectively lognormally-distributed within groups. We refer to this as a quasi-universalistic 
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scheme whereby sufficient transfers are targeted to each socio-economic group as a 
whole, and not to individual households.  

The transfers are self-financing via alternative financing schemes. We consider 
four different financing schemes entailing increases in (a) corporate direct taxes, (b) 
direct personal income taxes, (c) indirect production taxes, and (d) tariff rates. Also we 
perform the experiments under two different factor market adjustment rules (closures) 
which are supposed to loosely represent the functioning of the economy in the short and 
in the long run. An important point about the experiments is that the transfer policy can 
be simulated in two ways. The first is to assume a transfer equal to the poverty line to all 
individuals in all households groups (and this involves more than doubling the initial SAM 
total public expenditure, a huge shock!); the second is to assume household group-
specific transfers. We assume the former. The final aim of the experimentation – to 
assess the differences between parametric and non-parametric approaches to the 
poverty calculations – is dealt with subsequently as a separate exercise. 

Table 3 sets out the range of experiments whose main results are reported in this 
paper. Experiments 1L to 4L represents the cases where the transfers are financed by 
the four alternative financing rules, under the long run closure. Experiments 1S to 4S are 
similar, but apply to the short run closure. However because the tax base for tariffs and 
indirect (production) taxes are quite modest, the transfer shocks in cases 3 and 4 (both L 
and S versions) are scaled down to one quarter of the level of the shocks in experiments 
1 and 2. 

Table 3. Model Experiments 

Closure Size of the shock Exp # Description
Exp1L Corporate taxes adjust to keep real government savings constant
Exp2L Households direct taxes adjust
Exp3L Indirect taxes adjust
Exp4L Tariffs adjust
Exp1S Corporate taxes adjust to keep real government savings constant
Exp2S Households direct taxes adjust
Exp3S Indirect taxes adjust
Exp4S Tariffs adjust

100%
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25%
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IV.3. Some Initial Results 

Applying the shocks under the various experiments set out in Table 3, and 
coupling the outcomes on changes in prices and mean incomes with the lognormal 
assumptions as outlined in Section III, we generate a series of implications for the 
poverty ratios. Percentage variations in the resulting poverty ratios (P0) with respect to 
the initial situation are summarised in Table 4. We should recall that, experiments 1 and 
2 (versions L and S) are the full transfer shock and are comparable with each other, and 
likewise experiments 3 and 4 (versions L and S) are also comparable as they results 
from the reduced shock, but it is not possible to make a direct comparison between 
experiments from these two blocks — so, for example, experiments 1 and 3 are not 
comparable. 
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Table 4. Redistribution Policy - Poverty Effects 

corp tx dir tx i tax tariff corp tx dir tx i tax tariff
Exp 1L Exp 2L Exp 3L Exp 4L Exp 1S Exp 2S Exp 3S Exp 4S

Poverty Ratios P0
Rural Farmer Head Savannah 59.4 -20.4 -23.3 -56.7 -56.9 9.4 -20.1 -11.3 -4.8
Rural Farmer Head Forest 36.9 -7.8 -13.8 -78.3 -78.5 64.0 -7.0 -10.0 1.3
Rural Farmer Head Coast 29.5 -42.1 -23.4 -84.0 -84.1 15.3 -16.0 -9.1 -4.8
Rural Non Agric. Head Savannah 48.0 -48.3 -13.4 -59.9 -60.0 -30.6 -9.2 -0.7 -1.9
Rural Non Agric. Head Forest 24.4 -38.7 5.7 -76.0 -76.2 4.9 14.2 6.1 7.6
Rural Non Agric. Head Coast 24.6 -63.3 2.7 -78.7 -78.8 -39.6 11.5 16.4 -0.4
Urban Unskilled 27.9 -53.0 -7.1 -74.3 -74.4 -24.9 -0.1 4.1 2.6
Urban Skilled 15.5 -55.3 8.7 -79.6 -79.7 -22.8 19.2 16.3 5.4
Accra Skilled Head 4.7 -49.6 63.6 -80.7 -80.9 -9.8 82.8 34.0 24.5
Accra Unskilled Head 14.0 -75.1 15.9 -85.9 -86.0 -53.9 29.5 23.9 9.8
Poverty Line 116.5 0.0 0.0 -2.0 -2.1 0.8 0.5 -1.3 24.1
Rural 39.5 -26.5 -15.1 -68.1 -68.3 15.9 -9.6 -6.0 -1.3
Urban 20.3 -55.5 0.0 -76.6 -76.8 -26.8 8.6 9.1 4.3
Ghana 33.5 -32.1 -12.2 -69.8 -69.9 7.7 -6.1 -3.1 -0.3

Percentage change with respect to benchmark

Long Run Short RunBench-
mark

 
Note: shaded cells are those for which poverty index worsens. The computations are all carried out using a low poverty line. 

The first and not at all surprising feature of these results is that, when resources are 
constraining the economy (the short run closure) — shown in the right hand panel — 
poverty alleviation via budget-neutral government transfers is not very effective. The 
aggregate (all Ghana) poverty index is, at best, reduced by 6.1 per cent (experiment 2S) 
and, with increased corporate and trade taxes as the financing methods, poverty actually 
increases (experiments 1S and 4S). In the long run, when resource constraints are freed 
up (shown in the left hand panel), poverty reductions are generally much more 
widespread. Note the relative shifts in the poverty line as a result of the policy shocks: 
under experiments 1L and 2L (long run closure) prices do not change, so the poverty line 
does not change. But it does shift slightly under other experiments in one direction or the 
other due to relative price changes. 

In experiment 1L (first column), when government transfers are financed with 
increased corporate income direct taxes and there are no supply constraints, poverty is 
reduced for the whole of Ghana by 32.1 per cent, and on average urban poverty is 
reduced more than rural poverty. But although all household groups benefit and show 
poverty reductions, these reductions are uneven across groups. In particular — among 
the three groups that account for the largest shares of poverty9 — “Rural Forest Farmers” 
record only a small reduction whereas “Urban unskilled” households enjoy a 
considerable reduction (53.0 per cent). The same financing method employed under tight 
factor markets (exp 1S) produces quite different aggregate results: Ghana-wide poverty 
worsens by 7.7 per cent, with rural population seeing its poor getting worse (15.9 per 
cent) and urban population getting better (-26.8 per cent). Notice that, in this short-run 
scenario, the across household-group ranking of poverty variations is similar to that of 
the long-run case, although probably less politically viable, given that rural groups 

                                            
9 According to Table 2, Rural Farmer Head Savannah, Rural Farmer Head Forest, and Urban 

Unskilled account for 65.4 per cent of all poor when a low poverty line is used. 
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experience a worsening of poverty and urban groups gain. Interestingly, under the short-
run simulations especially, the corporate tax (experiments 1L and 1S) and household tax 
(experiments 2L and 2S) financing rules lead to marked differences between gainers and 
losers in the poverty stakes. In the former, urban (and some rural non-agricultural) 
households experience poverty reductions, whereas in the latter it is rural households 
who gain. This is of course not surprising in view of our earlier observations about the 
patterns of labour and capital income payments across households, and the fact that 
profits from farm enterprises are treated as corporate income in the SAM. 
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V. SEEKING MORE TRANSPARENCY FROM THE RESULTS 

As Devarajan and Robinson (2002) have recently commented: “A CGE model 
can, and often does, generate empirical surprises, but it cannot generate theoretical 
surprises”. It is therefore of interest to seek more transparency in the results. A better 
picture of the transmission mechanisms at work when the initial shock hits the economy 
can be obtained by considering a decomposition analysis based the total differentials of 
a subset of the model’s equations that generates aggregate household consumption 
(poverty ratios are calculated based on aggregate consumption rather than income). As 
we shall see, applying marginal changes in combination with non-marginal shocks yields 
linear approximations of the individual effects contributing to the outcomes. 

V.1. Decomposition Algebra 

Six equations in the model are relevant to the decomposition. 

The poverty index )( αP  is a function of the consumption in value (CT) and the 
poverty line expressed in nominal terms (z(P)): 

 ))(,(, PzCTfP hh =α (2) 

The consumption in value is the sum of commodities prices (Pi) times the 
quantities demanded (Ci):  

 ∑ ⋅=
i

hiih CPCT ,  (3) 

Quantities demanded are determined from ELES equations, expressed as 
functions of prices (Pi) and disposable income (YD), and where iθ  and iµ  are the 
committed quantities and supernumerary shares respectively: 
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Disposable income for household group h adjusted for taxes (tax rate hτ ) and 
private transfers (TR) in nominal prices (price index PI): 

 NG
h

IH
hh

D
h TRPYY ⋅+−= )1( τ  (6) 

Total pre-tax income represents factor income (labour and capital) and transfer 
income from corporate sector, government and the rest of the world (exchange rate e): 

 ( ) ( ) R
h

G
h

ICC
h

KK
h

L
l

l

L
lh

H
h TReTRPYYkYY ⋅+⋅+−+−+=∑ κφφφ 11, (7) 

Note that in the above equation, k represents the proportion of retained capital 
earnings, κ is the corporate tax rate, and C

hφ , K
hφ , L

hφ  represent distribution matrices 
derived from the initial SAM and used to allocate to households corporate, capital and 
labour incomes respectively. 

With the exception of the poverty index, now we consider the equations of the total 
differential in detail. Note that the differentials represent approximate (linear) changes 
from the benchmark 0 to the post shock “period” t. 

Changes in nominal consumption 

hhhthh PCQCCTCTCT ∆+∆=−=∆ 0,, (8) 

where 

( )∑ −=∆
i

hithihih CCPQC 0,,,,0,, (9) 

( )∑ −=∆
i

hithithih PPCPC 0,,,,,, (10) 

Equation (8) simply states that for household h the total difference in the nominal 
value of consumption ( hCT∆ ) between the benchmark (0) and the new equilibrium (t) is 
equal to a consumption quantity difference ( QC∆ ) and a consumption price difference 
( PC∆ ). Equations (9) and (10) define the total quantity and price differences. 

From equation (4) the change in consumption quantities ( hQC∆ ) can be 

decomposed into an increment due to a change in disposable income (
DY

iC∆ ) and to a 

change in prices ( PC
iC∆ ).  

Change in consumption quantities due to change in disposable income (∆YD):  

( )DD
t

i

Y
i YY

P
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0
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−=∆ µ
(9a) 

Change in consumption quantities due to change in prices (∆P):  
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The last two equations are aggregated across all goods to determine the change 
in total real consumption for each household group (h is suppressed for clarity): 

Aggregating these equations across goods: 

 ∑∆=∆
i

Y
hi

Y
h

DD

CC , (11) 

 ∑∆=∆
i

PC
hi

PC
h CC , (12) 

Note that the sum of 
DY

hC∆  and PC
hC∆  from equations (11) and (12) are 

approximately the same variation as is calculated in equation (9).  

Also,  

 h
D

hh CTYS ∆−∆=∆ (13) 

Change in disposable income (∆YD):  

The total change in disposable income can be decomposed into three component 
changes which are due to changes in taxable income, taxes, and the price index (h is 
suppressed here for clarity).  

 PIDTaxDYHDD YYYY ___ ∆+∆+∆=∆  (14) 

where: 

Change in YD due to a change in taxable income is: 

 ( )( )HH
t

YHD YYY 00
_ 1 −−=∆ τ  (15) 

Change in YD due to a change in tax rates is: 

 ( ) H
tt

TaxD YY 0
_ ττ −−=∆ (16) 

Change in YD due to a change in the price index: 

 ( )II
t

NGPID PPTRY 0
_ −−=∆ (17) 

Change in taxable income (∆YH): 

This mainly arises from factor income but in principle it can be decomposed into 
changes due to variations in the components of total household taxable income 
(equation (7)): labour income, capital income, distributed corporate profits, corporate 
taxes, the price index and transfers, as follows: 

 TRH
h

PIH
h

TaxCH
h

YCH
h

YKH
h

YLH
h

H
h YYYYYYY ______ ∆+∆+∆+∆+∆+∆=∆ (18) 



DEV/DOC(2003)18 

 26 

where the: 

change in YH due to change in labour income is: 

 ( )∑ −=∆
l

L
l

L
tl

L
lh

YLH
h YYY 0,,,

_ φ (19) 

change in YH due to a change in capital income: 

 ( )( )K
t

K
t

K
h

YKH
h YYkY 0

_ 1 −−=∆ φ (20) 

change in YH due to a change in distributed corporate profits: 

 ( )( )CC
tt

C
h

YCH
h YYY 0

_ 1 −−=∆ κφ (21) 

change in YH due to a change in the corporate tax rate: 

 ( )0
_ κκφ −−=∆ t

C
t

C
h

TaxCH
h YY (22) 

change in YH due to a change in the price index: 

 ( )II
t

G
t

PIH
h PPTRY 0

_ −=∆  (23) 

change in YH due to a change in government transfers: 

 ( )GG
t

I
t

TRH
h TRTRPY 0

_ −=∆ (24) 

V.2. Decomposition Results 

Table 5 sets out some results of an analysis of the differential effects that make up 
the aggregate effects on total consumption in value. These results refer to experiments 
1L and 1S, which compare long and short run closures for the case where household 
transfers are financed by corporate taxes. The table shows results for the ten household 
groups separately as well as for “all Ghana”. Consider the first row, for “Rural-farmer-
Savannah” households, relating to experiment 1L for illustration. The seventeen columns 
correspond directly to equations (8) to (24). Reading from the right, column (17) records 
the initial income transfer from government to this household group, amounting to 301 
(billion cedis) which comes from equation (24). This constitutes the first component of the 
change in taxable income ( HY∆ ). Continuing to work from the right, we note that with no 
supply constraints prices do not change, so there is zero effect on YH from equation (23) 
hence column (16) is zero. Given that corporate taxes have to increase to finance the 
transfers, column (15) records a large reduction in YH (-293). Note however that 
corporate incomes increase and this has an offsetting positive increase in distributed 
income to households (column (14)) amounting to 37. The change in labour income 
accruing to this household group is 48, shown in column (12), coming from equation (19).  
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Table 5. Redistribution Policy: Transmission Mechanism for Experiments 1L and 1S 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17)
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Experiment 1L (Corporate Taxes, Long Run)
R. Farmer Head Sav. 91 91 0 0 91 0 91 91 92 48 37 -293 0 301
R. Farmer Head Forest 22 22 0 5 22 0 27 27 27 83 54 -429 0 319
R. Farmer Head Coast 50 50 0 0 50 0 51 51 51 33 14 -113 0 117
R. Non Agric. Head Sav. 88 88 0 13 88 0 101 101 102 34 5 -37 0 101
R. Non Agric. Head Forest 108 108 0 25 108 0 132 132 134 95 22 -176 0 192
R. Non Agric. Head Coast 156 156 0 17 156 0 173 173 175 77 4 -33 0 127
U. Unskilled 255 255 0 5 255 0 260 260 263 121 17 -139 0 264
U. Skilled 131 131 0 7 131 0 139 139 141 73 11 -87 0 144
Accra Skilled Head 50 50 0 11 50 0 61 61 61 43 5 -41 0 54
Accra Unskilled Head 111 111 0 8 111 0 119 119 120 51 0 -4 0 73
Tot HH 1061 1061 0 90 1061 0 1152 1152 0 0 1166 657 0 169 -1352 0 1692

Experiment 1S (Corporate Taxes, Short Run)
R. Farmer Head Sav. -34 -37 3 0 -34 -2 -34 -34 -40 2 -16 -316 -5 296
R. Farmer Head Forest -137 -140 3 -30 -136 -2 -167 -167 -175 3 -23 -463 -6 313
R. Farmer Head Coast -12 -14 2 0 -12 -2 -12 -12 -14 1 -6 -122 -2 115
R. Non Agric. Head Sav. 49 47 2 7 49 -1 57 57 56 1 -2 -40 -2 99
R. Non Agric. Head Forest -7 -11 4 -2 -7 -3 -9 -9 -12 2 -10 -190 -4 189
R. Non Agric. Head Coast 79 77 2 8 79 0 87 87 86 1 -2 -36 -2 125
U. Unskilled 99 93 6 2 98 -4 101 101 97 1 -8 -150 -5 259
U. Skilled 44 43 1 2 44 1 47 47 45 4 -5 -93 -3 141
Accra Skilled Head 9 7 2 2 9 -2 11 11 10 4 -2 -44 -1 53
Accra Unskilled Head 61 60 2 4 61 -1 66 66 65 0 0 -4 -1 72
Tot HH 151 126 25 -6 151 -17 146 146 0 0 117 19 0 -74 -1459 -31 1661  

The final effect on taxable income is a change of 92, shown in column (11). This is 
then translated into a direct effect on disposable income ( DY∆ ) via column (8), by 
deducting income taxes, which amounts to an increase of 91. This is the only change in 
disposable income (column (7), equation (4)) as there are no changes in household 
taxes (column (9)) or changes in the price index (column (10)), these being the other 
possible contributory affects. The resulting increase in disposable income then impacts 
on consumption quantities (column (5)) and savings (column (4)). The former is the only 
impact on the change in consumption quantities, 91 (column (2)) as price effects are 
zero. For the same reason, in this case the effect on consumption in value (column (1)) is 
entirely due to the change in consumption quantities. Overall, with no change in prices 
and hence no change in the nominal poverty line, the increase in nominal consumption 
will lead to a reduction in the poverty ratio, as confirmed in Table 4. 
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The effects are quite different when experiment 1S is considered. These are 
shown in the lower panel of Table 5. Considering the same initial shock (an income 
transfer to “Rural-farmer-Savannah region” households) of approximately 300 billion 
cedis10 results in a final change in nominal consumption of –34 billion. Notably now it is 
both resource constraints and price effects that determine this result. In experiment 1S, 
the total change in taxable income is negative due to: reduced corporate incomes (-16 
under column (14)), a negative price index effect (column (16)), and a much smaller 
labour income effect (2 under column (12)). Indeed, it can be observed that, in both 
experiments, the negative changes due to increased corporate taxes almost entirely 
offset the initial positive transfer shock. And also we observe that differences between 
the two experiments are entirely due to different factor market responses, which, in turn, 
are due to the differences in the factor market closure rules. 

In summary, we see that if the transfer policy is financed by an increase in 
corporate direct taxes then their impact on the poverty ratios will strongly depend on the 
adjustment mechanism in factor markets. Also, given the fixed pattern of allocation of 
corporate incomes (shown in Table A4), urban poverty will be reduced more sharply than 
rural poverty11. 

The differential general equilibrium effects of experiments 1L and 1S can also be 
observed in the sectoral variations of final consumption and output as shown in Table 6. 
The main points here are that in experiment 1L consumption varies in fairly similar 
proportion across all sectors whereas in experiment 1S certain sectors, notably 
agriculture, record smaller variation with respect to the others. This is due to the fact that, 
in the short run case, rural household consumption is generally reduced in contrast with 
the increasing consumption of urban households, coupled with the differentials between 
rural and urban consumption patterns (rural households consume a much larger share of 
agricultural commodities than urban households). 

Finally, the second panel of Table 6, again shows the strong dependency of 
changes in sectoral real outputs on the factor market closure. In particular, with resource 
constraints (i.e. short-run closure), there is very little economy-wide real output variation 
and only a small sectoral reallocation is observed. Construction output goes down due to 
the reduction in savings, which affects total investment and this is mainly concentrated in 
the construction sector. 

                                            
10. It is the same transfer in real terms, but now valued at the post-shock price index. 

11. More after tax corporate income is distributed to rural households than to urban households, so if 
corporate taxes increase and distributed income falls then rural households will be fair worse than 
urban households. 
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Table 6. Total Final Consumption and Real Output 

corp tx dir tx i tax tariff corp tx dir tx i tax tariff
Exp 1L Exp 2L Exp 3L Exp 4L Exp 1S Exp 2S Exp 3S Exp 4S

10^9 cedis
Tot Nominal Consumption
Agri. Forest & Fish. Products 1190 32 7 85 85 2 3 0 24
Ores, Min., Elect., Gas Water 162 38 2 82 82 10 -1 -4 22
Food, Bev.,Textiles, Leath. 798 35 4 83 83 6 0 -2 23
Other Non Metal Prod. 237 34 4 83 83 5 0 -2 23
Metal Prod,  Machinery 112 37 0 79 79 9 -4 -5 21
Construction Work 52 35 4 83 83 6 0 -3 23
Transp. Comm. Trade Serv. 150 36 2 81 82 7 -2 -4 22
Business Services 238 37 2 81 81 9 -2 -4 22
Personal and Other Services 138 35 2 81 81 7 -2 -3 22
Real Output
Agri. Forest & Fish. Products 1531 36 7 96 97 1 1 7 -1
Ores, Min., Elect., Gas Water 565 29 2 110 113 0 0 1 -1
Food, Bev.,Textiles, Leath. 999 27 3 81 81 0 0 -7 6
Other Non Metal Prod. 562 36 4 97 96 1 0 -31 5
Metal Prod,  Machinery 194 2 1 68 67 -2 0 8 6
Construction Work 438 -3 1 49 49 -9 0 1 -12
Transp. Comm. Trade Serv. 423 28 3 88 89 0 0 -1 -19
Business Services 381 26 2 70 70 0 0 3 -1
Personal and Other Services 693 7 0 17 17 1 0 2 1
Economywide 5786 25 4 79 79 0 0 -2 -1

Bench-
mark

Long Run Short Run

Percentage change with respect to benchmark

 

Now let us consider experiments 2L and 2S, in which we switch the financing rule 
from corporate taxes to household income taxes. Overall, Table 4 showed that Ghana-
wide poverty reduction is lower in experiment 2 than in experiment 1. Also, in experiment 
2, rural poverty is reduced more than urban poverty which either is unchanged (long run) 
or increases (short run). This differential rural-urban effect is explained by observing that 
rural households, in contrast with urban households, receive more in transfers than they 
pay in taxes. The way transfers are calculated, per capita transfers are equal across all 
household groups. However, when transfers are aggregated by household type, rural 
groups receive a higher aggregate sum than urban households. In contrast, direct tax 
rates are the same for all households groups (see Table 1). Therefore, when the transfer 
is financed by increasing direct taxes, a uniform financial burden is spread across all 
households even though some groups receive lower transfer income than others. This is 
clearly illustrated by observing columns (9) and (17) in Table 7. 

A similar pattern of inter-household poverty effects is found in experiment 2S (not 
shown in Table 7), but with the major difference that urban households now record an 
increase in poverty ratios. As shown in Table 6, total real output shows a positive change 
in experiment 2L but it is a smaller increase than in experiment 1L because the 
consumer demand boost through the net increase in household incomes is so much 
lower. Notice also that aggregate savings slightly increases so that investment is 
maintained and the construction sector does not show the reduction recorded in 
experiment 1L. 
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Table 7. Redistribution Policy – Transmission Mechanism for Experiments 2L and 2S 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17)
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Experiment 2L (Direct Taxes, Long Run)
R. Farmer Head Sav. 106 106 0 1 106 0 106 310 -204 314 8 4 0 301
R. Farmer Head Forest 40 40 0 9 40 0 49 336 -287 340 14 6 0 319
R. Farmer Head Coast 25 25 0 0 25 0 25 123 -98 124 6 2 0 117
R. Non Agric. Head Sav. 19 19 0 3 19 0 22 105 -84 107 5 1 0 101
R. Non Agric. Head Forest -12 -12 0 -3 -12 0 -14 207 -222 210 15 3 0 192
R. Non Agric. Head Coast -4 -4 0 0 -4 0 -4 138 -142 140 12 1 0 127
U. Unskilled 24 24 0 0 24 0 24 282 -258 286 20 2 0 264
U. Skilled -13 -13 0 -1 -13 0 -14 153 -167 155 10 1 0 144
Accra Skilled Head -33 -33 0 -7 -33 0 -40 60 -100 60 5 1 0 54
Accra Unskilled Head -11 -11 0 -1 -11 0 -12 80 -92 81 8 0 0 73
Tot HH 140 140 0 1 140 0 141 1793 -1653 0 1816 104 0 20 0 0 1692

Experiment 2S (Direct Taxes, Short Run)
R. Farmer Head Sav. 91 88 3 0 91 -3 92 299 -207 303 2 -1 0 301
R. Farmer Head Forest 22 19 3 5 22 -3 27 317 -290 322 3 -1 0 320
R. Farmer Head Coast 17 16 1 0 17 -1 17 117 -99 118 1 0 0 117
R. Non Agric. Head Sav. 13 12 1 2 13 -1 15 100 -85 102 1 0 0 101
R. Non Agric. Head Forest -27 -28 2 -6 -26 -2 -33 191 -224 194 2 -1 0 192
R. Non Agric. Head Coast -15 -16 1 -2 -15 -1 -16 127 -143 129 1 0 0 127
U. Unskilled 3 1 2 0 3 -2 3 264 -260 267 3 0 0 264
U. Skilled -26 -27 1 -1 -25 -1 -27 142 -169 144 0 0 0 144
Accra Skilled Head -40 -40 0 -8 -40 0 -48 53 -101 54 -1 0 0 54
Accra Unskilled Head -18 -19 0 -1 -18 0 -19 73 -92 74 1 0 0 73
Tot HH 23 7 16 -11 22 -16 11 1682 -1671 0 1706 14 0 -4 0 2 1694  

The next pair of experiments to be compared is that of experiments 3L and 3S. 
We refer to the results in Table 8. The results for experiment 3L (long run) are dominated 
by the effect of increased factor supplies (the overall boost in real GDP dominates every 
other effect). The general equilibrium mechanism is as follows: initially there is an 
increase in demand by the households receiving the transfers; demand pressure is 
satisfied by increased output, which then generates more income and more demand. 
Additionally, higher output levels produce more indirect tax revenues that are used to 
finance the initial transfers, indeed the net result is that indirect tax rates could go down 
instead of up to maintain the revenue balance for the transfer policy. Notice that since 
prices are ultimately determined by the domestic resource cost (and this is fixed, given 
the flat factor supply schedules) plus the cost of intermediates, a small reduction in the 
indirect tax rates generates an increase in production and in the demand for primary 
resources without an increase in costs. From this simple mechanism a huge boom in the 
economy is generated12. In summary, the large real GDP effect produces almost a 70 per 
cent reduction in economy-wide poverty ratios coupled with a slight pro-urban bias in the 
poverty reduction. 

                                            
12. In fact it is possible to check this by running an experiment where indirect taxes are exogenously 

reduced, instead of being endogenously calculated to accommodate the transfers, and it is shown 
that all these aforementioned effects are generated. 
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Table 8. Redistribution Policy – Transmission Mechanism for Experiments  3L and 3S 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17)
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Experiment 3L (Indirect Taxes, Long Run)
R. Farmer Head Sav. 323 337 -14 2 330 14 325 325 327 130 125 -2 74
R. Farmer Head Forest 396 414 -18 87 404 18 483 483 488 228 183 -2 78
R. Farmer Head Coast 166 173 -7 0 169 7 166 166 168 91 48 -1 29
R. Non Agric. Head Sav. 118 123 -5 18 120 5 135 135 137 97 16 -1 25
R. Non Agric. Head Forest 317 332 -14 72 324 15 390 390 394 273 75 -1 47
R. Non Agric. Head Coast 239 250 -10 25 244 11 265 265 268 223 14 -1 31
U. Unskilled 458 478 -20 8 467 20 467 467 471 349 59 -1 65
U. Skilled 260 272 -12 15 265 12 274 274 277 206 37 -1 35
Accra Skilled Head 122 128 -6 26 124 6 147 147 149 119 17 0 13
Accra Unskilled Head 154 160 -7 11 157 7 165 165 167 148 2 0 18
Tot HH 2553 2666 -113 265 2605 116 2818 2818 0 0 2845 1863 0 577 0 -9 415

Experiment 3S (Indirect Taxes, Short Run)
R. Farmer Head Sav. 43 51 -8 0 43 10 43 43 33 -25 3 -10 65
R. Farmer Head Forest 22 30 -9 5 22 10 27 27 16 -47 5 -11 69
R. Farmer Head Coast 6 9 -3 0 6 4 6 6 2 -20 1 -4 25
R. Non Agric. Head Sav. -1 1 -2 0 -1 3 -1 -1 -4 -23 0 -3 22
R. Non Agric. Head Forest -18 -14 -4 -4 -18 5 -22 -22 -28 -65 2 -7 42
R. Non Agric. Head Coast -25 -23 -3 -3 -26 4 -28 -28 -33 -56 0 -4 28
U. Unskilled -20 -13 -6 0 -20 8 -20 -20 -29 -79 2 -9 57
U. Skilled -28 -24 -4 -2 -28 5 -30 -30 -35 -62 1 -5 31
Accra Skilled Head -23 -21 -1 -5 -23 2 -28 -28 -30 -40 0 -2 12
Accra Unskilled Head -18 -17 -1 -1 -18 1 -19 -19 -22 -35 0 -3 16
Tot HH -62 -21 -41 -10 -62 52 -72 -72 0 0 -129 -452 0 15 0 -59 367  

Experiment 3S represents the same financing method in an economy with fully 
employed resources and here the effects are dramatically different. The indirect tax rate 
now has actually to go up to finance the transfers and poverty is still reduced by just by 
3.1 per cent, although urban households suffer from poverty increases (Table 4). The 
reasons for this anti-urban bias are shown in Table 8 where there are strong reductions 
in urban households’ labour income to overcome the initial positive transfers. Labour 
incomes are reduced by the sectoral resource reallocation due to the fact that indirect 
taxes are not uniform across sectors (Table 1). We may also note that the highest 
indirect tax rates are for “Food, Beverages, Textiles, Leather” and for “Other non Metal 
Products”, two of the most labour intensive sectors, as shown by the low capital-labour 
ratios in Table A1 in the Appendix. 

Experiments 4L and 4S based on tariff increases show a similar pattern of poverty 
effects to those involving indirect taxes (Table 4) with obvious differences arising from 
the differences in the sectoral distribution of tariffs as compared to indirect taxes. 

A final remark on the poverty outcomes shown in Table 4 is to observe the overall 
ranking of the financing methods, in terms of aggregate poverty reduction as follows:  
— in the short run, (1) households direct taxes, (2) indirect taxes, (3) tariffs, (4) 

corporate direct taxes; and 
— in the long run, (1) tariffs, (2) indirect taxes, (3) corporate taxes, (4) household 

direct taxes. 
Clearly the choice of financing method choice is crucially dependent on the factor 

market situation. In this case we characterise the factor market closures in terms of the 
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long and short run, so this also highlights the possibility that the financing rule will be 
dependent on whether the aim is to target poverty reduction in the long or the short run. 
This is potentially a significant insight from the simulations. 

V.3. Parametric Versus Non-Parametric Approaches 

A final simulation exercise has been carried out to compare the parametric 
approach (use of the lognormal distribution) for the poverty calculations as opposed to 
applying a non-parametric approach using the household survey results (GLSS3) 
directly. This exercise has been prompted by the work of Cockburn (2001) who applied 
the non-parametric approach in a model of Nepal, and is some way towards 
incorporating a microsimulation approach as suggested by Robilliard et al. (2001). But 
first we should note that in the case of Ghana, as in many other developing countries, 
there are some significant conceptual and technical difficulties involved in matching 
household survey data and the macroeconomic accounts, due partly to definitional 
difficulties and to under-recording of incomes by households. These data issues are not 
discussed further here, and we simply present a comparison of the outcomes for the 
parametric and non-parametric approaches, but they are significant issues nonetheless 
and make the implementation of the non-parametric approach a non-trivial exercise. 

Table 9 shows the αP  poverty ratios calculated directly from the GLSS3 data , 
which can be compared to those derived by applying a lognormal distribution and shown 
earlier in Table 2. In Table 9 we compute the P0 (headcount), P1 (depth) and P2 (severity) 
ratios, for three alternative poverty lines (high, low and the “$1 per day” international 
benchmark). The comparisons of P0 with Table 2 show that the ratios are quite close for 
some household groups and some way apart from others, and that there is no 
consistency across poverty lines. This immediately suggests that the lognormal may not 
be an adequate approximation to the income distribution for all Ghana household groups. 
Using the “low” poverty line, as in the earlier experiments, the lognormal-based P0 ratios 
are underestimated relative to the “actual” ratios for all ten household groups, which 
means that they are also under-estimated at the “all-Ghana” level too. 

Table 9. Poverty Statistics –1993 (non parametric case) 

 

p0 p1 p2 p0 p1 p2 p0 p1 p2 
Rural Farmer Head Savannah  80.7 41.0 24.7 72.4 30.7 17.0 25.7 8.5 4.3 
Rural Farmer Head Forest  71.2 29.5 15.4 56.8 19.8 9.2 12.4 2.3 0.8 
Rural Farmer Head Coast  62.2 21.6 9.8 43.8 12.4 4.9 4.5 0.6 0.1 
Rural Non Agr. Head Savannah  70.4 32.5 18.4 58.8 23.2 11.9 15.8 4.7 2.3 
Rural Non Agr. Head Forest  52.5 20.1 10.1 38.7 12.8 5.9 6.9 1.9 0.8 
Rural Non Agr. Head Coast  46.1 15.9 7.2 31.9 9.0 3.7 3.1 0.7 0.4 
Other Urban Unskilled 47.3 17.2 8.7 32.3 10.7 5.2 6.0 2.2 1.4 
Other Urban Skilled 38.8 11.8 5.0 22.7 6.0 2.5 2.1 0.7 0.4 
Accra Skilled Head  23.6 5.5 1.8 9.0 1.9 0.6 0.0 0.0 0.0 
Accra Unskilled Head  29.5 9.2 3.8 20.1 4.6 1.7 0.9 0.4 0.3 
Rural 65.3 27.7 14.9 52.1 18.8 9.2 12.3 3.3 1.5 
Urban 39.3 13.1 6.1 24.9 7.4 3.4 3.4 1.2 0.8 
Ghana 56.8 22.9 12.0 43.2 15.1 7.3 9.4 2.6 1.3 

High poverty line Low poverty line 1$ a day 
Benchmark 
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Recall that the results of the CGE experiments generate changes in the group-
specific consumption expenditures, as well as prices, for the purpose of computing the 
corresponding impacts on the P0 poverty ratios. The information can be used to calculate 
revised poverty ratios under the GLSS-based (non-parametric) as well as parametric 
situations. 

In the former case, expenditures of all households in each household group are 
scaled according to the aggregate change in expenditures for that group, thereby 
enabling us to recalculate the percentage of individuals falling below the (possibly 
revised) poverty line. A more sensitive procedure would be to recompute the nominal 
consumption of each household in accordance with the changes for each commodity, 
reflecting the changes in each household’s commodity bundle. This has not been 
calculated and is for the future. 

Table 10. Redistribution Policy - Poverty Effects – Parametric vs. non-Parametric 

corp tx dir tx i tax tariff corp tx dir tx i tax tariff
Exp 1L Exp 2L Exp 3L Exp 4L Exp 1S Exp 2S Exp 3S Exp 4S

Poverty Ratios P0 (parametric LogNormal distribution)
Rural Farmer Head Savannah 59.4 -20.4 -23.3 -56.7 -56.9 9.4 -20.1 -11.3 -4.8
Rural Farmer Head Forest 36.9 -7.8 -13.8 -78.3 -78.5 64.0 -7.0 -10.0 1.3
Rural Farmer Head Coast 29.5 -42.1 -23.4 -84.0 -84.1 15.3 -16.0 -9.1 -4.8
Rural Non Agric. Head Savannah 48.0 -48.3 -13.4 -59.9 -60.0 -30.6 -9.2 -0.7 -1.9
Rural Non Agric. Head Forest 24.4 -38.7 5.7 -76.0 -76.2 4.9 14.2 6.1 7.6
Rural Non Agric. Head Coast 24.6 -63.3 2.7 -78.7 -78.8 -39.6 11.5 16.4 -0.4
Urban Unskilled 27.9 -53.0 -7.1 -74.3 -74.4 -24.9 -0.1 4.1 2.6
Urban Skilled 15.5 -55.3 8.7 -79.6 -79.7 -22.8 19.2 16.3 5.4
Accra Skilled Head 4.7 -49.6 63.6 -80.7 -80.9 -9.8 82.8 34.0 24.5
Accra Unskilled Head 14.0 -75.1 15.9 -85.9 -86.0 -53.9 29.5 23.9 9.8
Poverty Line 116.5 0.0 0.0 -2.0 -2.1 0.8 0.5 -1.3 24.1
Rural 39.5 -26.5 -15.1 -68.1 -68.3 15.9 -9.6 -6.0 -1.3
Urban 20.3 -55.5 0.0 -76.6 -76.8 -26.8 8.6 9.1 4.3
Ghana 33.5 -32.1 -12.2 -69.8 -69.9 7.7 -6.1 -3.1 -0.3
Poverty Ratios P0 (Non parametric distribution)
Rural Farmer Head Savannah 72.4 -22.0 -24.9 -59.9 -59.7 5.5 -21.1 -14.5 -3.5
Rural Farmer Head Forest 56.8 -5.5 -11.2 -69.1 -68.7 34.4 -5.3 -10.9 1.8
Rural Farmer Head Coast 43.8 -38.8 -25.2 -81.0 -81.0 14.3 -14.3 -9.5 -3.4
Rural Non Agric. Head Savannah 58.8 -46.8 -9.9 -62.4 -61.7 -30.5 -7.1 -2.1 -0.7
Rural Non Agric. Head Forest 38.7 -33.2 6.4 -71.8 -71.4 5.5 11.8 3.6 8.6
Rural Non Agric. Head Coast 31.9 -69.7 6.6 -86.1 -84.4 -38.5 13.1 13.1 4.1
Urban Unskilled 32.3 -55.7 -6.2 -77.1 -77.1 -26.7 0.0 1.0 3.3
Urban Skilled 22.7 -57.5 12.6 -79.3 -79.3 -25.3 23.0 14.9 10.3
Accra Skilled Head 9.0 -50.0 143.7 -81.3 -81.3 -18.7 156.3 75.0 81.3
Accra Unskilled Head 20.1 -82.2 11.1 -93.3 -93.3 -60.0 22.2 13.3 11.1

Rural 52.1 -26.3 -12.5 -68.7 -68.2 8.1 -7.1 -7.1 0.6
Urban 24.9 -59.2 7.3 -79.9 -79.9 -30.2 15.4 9.2 9.5
Ghana 43.2 -32.5 -8.8 -70.8 -70.4 0.9 -2.8 -4.0 2.3

Bench-
mark

Long Run Short Run

Percentage change with respect to benchmark

 
Note: shaded cells are those for which poverty index worsens. The computations are all carried out using a low poverty line. 
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Table 10 presents summary results for eight sets of experiments, in the same 
format as previously. The upper panel reproduce the results previously reported in 
Table 4, whereas the lower panel records a new set of results based on the non-
parametric distribution of income and expenditure. The results show some interesting 
features. First, reflecting the different initial estimates of the poverty ratios, the 
benchmarks in the two panels of the table are clearly quite different. However, second, 
the percentage changes in the poverty ratios under the alternative experiments differ 
between the two panels, and in some cases quite markedly though not necessarily to the 
same degree, across household groups. But thirdly, the pattern showing poverty 
increases and poverty decreases is exactly the same in both panels. So the comparisons 
between the parametric and non-parametric approaches suggest differences in 
magnitude though not in direction. 
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VI. CONCLUSIONS 

This paper has set out to tackle a range of issues to do with analysing the impact 
of policy shocks in a CGE modelling framework. It is partly prompted by a debate 
between Sahn et al. (1999) and De Maio et al. (1999) about the general efficacy of the 
CGE modelling approach in this context. Our paper also represents a policy modelling 
application for the economy of Ghana, which has received a good deal of attention as a 
test-bed of economic reform in sub-Saharan Africa, but which has relatively little attention 
in terms of analysis of its poverty-reducing or poverty-enhancing outcomes. All the 
experiments are conducted under strict conditions to ensure the maximum degree of 
comparability. In particular, in assessing the effects of poverty-alleviating transfers we 
constrain the model to perform according to a revenue-neutral regime. This is important, 
not only to limit the simulation effects and to and gain transparency in the results, but 
also because recent evidence has shown that relaxing the government deficit may 
exacerbate rather than alleviate problems for Ghana. 

Our results are preliminary but are clearly indicative of several broad conclusions. 
First, the results confirm our intuition that the financing rule matters. The poverty 
outcomes are very different according to which of the four rules (income taxation, 
corporate taxation, indirect taxes or tariffs) is chosen. The ranking is most likely going to 
be country-specific, and it varies according to whether we consider the short run or the 
long run. In our experiments, the long run results are unambiguous, the ranking of 
financing rules in terms of the largest poverty reductions are (1) tariffs (2) indirect taxes 
(3) corporate taxes and (4) household direct taxes. Because of the different exogenous 
shocks the short run rankings are less clear, except that there appears to be an increase 
in overall poverty under the corporate tax financing rule. In terms of the effects on 
different types of households the structure of the SAM provides us with important clues 
as to which socio-economic groups may gain relative to the others. Secondly, the factor 
market closures (roughly corresponding to the long run and the short run) are seen as 
being crucially important in determining the outcomes. The results are very different 
under the two closures. Insights have been gained through the introduction of a new 
decomposition procedure designed to provide more transparency in CGE analysis. 
Thirdly, tests have been conducted on the use of parametric (lognormal) and non-
parametric approaches to coupling the distributional outcomes, and for measuring 
poverty ratios. Again, the results are most interesting; suggesting that while the 
outcomes appear different in terms of the magnitude of poverty change (in levels and 
percentages), the direction of change across household groups is the same whether the 
parametric or non-parametric approach is used.  
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Overall the results confirm that while some households do gain from poverty-
alleviating income transfers the general equilibrium effects of these shocks mean that 
there will be losers too. What is particularly intriguing is the degree of variation in 
outcomes across different socio-economic household groups. Not surprisingly, in the 
short run, when resources are more likely to be constrained poverty actually increases 
for many households under some financing rules. Is this a robust result, or is it entirely 
conditioned by our data and model specifications? This, and other questions await 
further analysis. 
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APPENDIX 

Structural features based on the Ghana SAM, 1993 

Table A1. Ghana’s Economic Structure (percentages) 

Gross 
Prod

Labour 
VA

Kap VA K / L Hh 
demand

Govern. 
Dem

Invest. 
Dem

Exp 
Supply

Imp 
Demand

Exp 
Intens.

Imp 
Intens.

XP X M X / XP M / Tot D
Agri. Forest & Fish. Products 26 39 14 13 39 0 -17 25 6 12 6
Ores, Min., Elect., Gas Water 10 4 29 252 5 0 1 41 6 55 24
Food, Bev.,Textiles, Leath. 17 17 8 16 26 0 22 0 13 0 16
Other Non Metal Prod. 10 5 5 37 8 0 -17 15 8 20 19
Metal Prod,  Machinery 3 3 1 17 4 0 68 5 45 20 80
Construction Work 8 5 16 106 2 0 43 0 0 0 0
Transp. Comm. Trade Serv. 7 5 7 54 5 0 0 12 8 21 25
Business Services 7 5 12 83 8 2 0 0 14 0 34
Personal and Other Services 12 16 7 16 4 98 0 1 0 1 0
Economywide 100 100 100 36 100 100 100 100 100 13 24  
 
Source: authors’ calculations based on the revised Ghana SAM for 1993. 

 

Table A2. Labour Sectoral Intensity 

Skill 
Male

Unsk. 
Male

Skill 
Female

Unsk. 
Female

Inf.Skill 
Male

Inf.Unsk. 
Male

Inf.Skill 
Female

Inf.Unsk. 
Female

All Skills

Agri. Forest & Fish. Products 2 18 0 8 12 64 3 42 37
Ores, Min., Elect., Gas Water 4 7 6 3 16 1 22 4 6
Food, Bev.,Textiles, Leath. 2 9 2 13 13 22 10 29 18
Other Non Metal Prod. 3 6 3 8 13 4 17 12 8
Metal Prod,  Machinery 2 2 3 4 15 1 20 5 6
Construction Work 2 9 0 4 0 1 0 0 2
Transp. Comm. Trade Serv. 8 20 3 3 8 2 8 1 5
Business Services 12 6 11 12 15 1 19 3 6
Personal and Other Services 65 24 71 45 8 4 1 3 11
Economywide 100 100 100 100 100 100 100 100 100

Agri. Forest & Fish. Products 0 5 0 0 1 64 1 27 100
Ores, Min., Elect., Gas Water 3 11 3 1 7 5 57 13 100
Food, Bev.,Textiles, Leath. 1 5 0 1 2 44 9 38 100
Other Non Metal Prod. 1 7 1 2 4 16 32 35 100
Metal Prod,  Machinery 2 4 1 1 7 8 55 22 100
Construction Work 6 58 0 4 1 28 2 1 100
Transp. Comm. Trade Serv. 6 43 1 1 4 14 24 5 100
Business Services 8 11 5 4 7 4 50 11 100
Personal and Other Services 28 25 17 9 2 12 1 7 100
Economywide 5 11 3 2 3 37 16 24 100

Value Added structure by Sector

Value Added structure by Skill

 
 
Source: authors’ calculations based on the revised Ghana SAM for 1993. 
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Table A3. Households – Basic Statistics 

HH groups

Pop. % Income % PerCapY 
10^9 
cedis

Rural Farmer Head Savannah 18 10 0.13
Rural Farmer Head Forest 19 17 0.21
Rural Farmer Head Coast 7 5 0.19
Rural Non Agric. Head Savannah 6 5 0.19
Rural Non Agric. Head Forest 11 14 0.31
Rural Non Agric. Head Coast 8 9 0.29
Urban Unskilled 16 16 0.24
Urban Skilled 8 11 0.31
Accra Skilled Head 3 7 0.56
Accra Unskilled Head 4 6 0.34
All population 100 100 0.24  
 
Source: authors’ calculations based on the revised Ghana SAM for 1993. 

 
 

Table A4. Households - Income Distribution 

Across Households percentages Skill 

Male

Unsk. 

Male

Skill 

Female

Unsk. 

Female

Inf.Skill 

Male

Inf.Unsk. 

Male

Inf.Skill 

Female

Inf.Unsk. 

Female

All Skills Capital Factor 

Income

Corp. 

distrib. Y

Gov. 

Transf.

Row 

Transf.
Rural Farmer Head Savannah 0 0 1 0 0 17 2 8 6 0 6 22 4 11
Rural Farmer Head Forest 0 2 3 4 0 26 4 18 11 0 11 32 11 36
Rural Farmer Head Coast 0 1 0 0 0 7 2 11 4 0 4 8 4 11
Rural Non Agric. Head Savannah 8 6 4 0 7 5 4 5 5 0 5 3 2 4
Rural Non Agric. Head Forest 16 22 9 12 15 13 11 15 15 0 15 13 15 18
Rural Non Agric. Head Coast 8 15 4 3 5 5 20 15 11 0 11 2 7 3
Urban Unskilled 2 33 8 31 1 20 18 15 18 0 18 10 20 7
Urban Skilled 33 0 28 5 53 0 25 1 13 0 13 6 17 1
Accra Skilled Head 32 0 38 9 20 0 9 3 9 0 9 3 14 4
Accra Unskilled Head 0 20 5 36 0 5 4 9 8 0 8 0 7 6

Across Income sources percentages Lab. Y as 
% of 

Factor Y

Cap. Y as 
% of 

Factor Y

Factor Y 
as % of 

Tot Y

Corp. Y 
as % of 

Tot Y

Gov. 
Transf. % 
of Tot Y

Row 
Transf.% 
of Tot Y

Rural Farmer Head Savannah 1 1 1 0 0 70 6 21 100 0 45 49 0.3 5
Rural Farmer Head Forest 1 3 1 1 0 59 7 28 100 0 47 42 0.4 10
Rural Farmer Head Coast 0 3 0 0 0 42 9 46 100 0 56 34 0.4 9
Rural Non Agric. Head Savannah 18 19 4 0 6 24 13 17 100 0 83 13 0.3 4
Rural Non Agric. Head Forest 13 24 3 2 5 22 13 18 100 0 74 20 0.6 6
Rural Non Agric. Head Coast 8 21 2 1 2 11 32 23 100 0 92 6 0.5 1
Urban Unskilled 1 30 2 4 0 28 18 15 100 0 82 15 0.8 2
Urban Skilled 30 0 11 1 20 1 36 2 100 0 86 13 0.9 1
Accra Skilled Head 42 0 21 3 11 0 19 5 100 0 87 9 1.1 3
Accra Unskilled Head 0 40 3 12 0 15 10 20 100 0 94 1 0.6 5
All Households 12 16 5 3 5 24 18 17 100 0 100 1 5

Labour Categories' Income as % of Total Labour Income 

 
 
Source: authors’ calculations based on the revised Ghana SAM for 1993. 

 

 



 DEV/DOC(2003)18 

 39 

 

BIBLIOGRAPHY 

ADELMAN, I. and S. ROBINSON (1978), Income Distribution Policies in Developing Countries, Stanford 
University Press, California. 

BOATENG, E.O., K. EWUSI, R. KANBUR and A. MCKAY (1990), “A Poverty Profile for Ghana, 1987-88”, SDA, 
Social Dimensions of Adjustment in Africa, Working Paper No. 5, World Bank, Washington, D. C. 

CHIA, N.-C., S.M. WAHBA and J. WHALLEY (1994), “Assessing Poverty-Reducing Programmes: A General 
Equilibrium Approach”, Journal of African Economies, 3(2), pp. 309-338. 

COCKBURN, J. (2001), “Trade Liberalisation and Poverty in Nepal: A Computable General Equilibrium Micro 
Simulation Analysis”, Discussion Paper 01-18, CRIFA, University of Laval. 

COLATEI, D. and J.I. ROUND (2000), “Poverty and Policy: Experiments with a SAM-based CGE Model for 
Ghana”, paper presented to the XIII International Conference on Input-Output Techniques, Macerata, 
Italy (August). 

DECALUWÉ, B., A. PRATY, L. SAVARD and E. THORBECKE (1999), “Poverty Analysis Within a General 
Equilibrium Framework”, CRÉFA, Département d’economique, University of Laval, Working 
Paper 9909. 

DEVARAJAN, S. and S. ROBINSON (2002), “The Impact of Computable General Equilibrium Models on 
Policy”, paper presented to the conference “Frontiers in Applied General Equilibrium Modelling”, 
Cowles Foundation, Yale University, April. 

DE MAIO, L., F. STEWART and S. VAN DER HOEVEN (1999), “Computable General Equilibrium Models: 
Adjustment and the Poor in Africa”, World Development, 27(3), pp. 453-470. 

DEMERY, D. and L. DEMERY (1992), Adjustment and Equity in Malaysia, OECD Development Centre, Paris. 

DERVIS, K., J. DE MELO and S. ROBINSON (1982), General Equilibrium Models for Development Policy, 
Cambridge University Press and the World Bank, Washington, D.C. 

DOROSH, P.A. and D.E. SAHN (2000), “A General Equilibrium Analysis of the Effect of Macroeconomic 
Adjustment on Poverty in Africa”, Journal of Policy Modelling, 22 (6), pp. 753-76. 

HADDAD, L. and R. KANBUR (1990), “How Serious is the Neglect of Intra-household Inequality?”, Economic 
Journal, 100, pp. 866-881. 

POWELL, M. and J.I. ROUND (1998), “A Social Accounting Matrix for Ghana: 1993”, Ghana Statistical 
Service, Accra. 

ROBINSON, S. (1989), “Multisectoral Models”, chapter 18 in CHENERY and SRINIVASAN (eds.), Handbook of 
Development Economics, Vol. II, pp. 885-947, North Holland. 

ROBILLIARD, A.-S., F. BOURGUIGNON and S. ROBINSON (2001), “Crisis and Income Distribution: A Micro-
Macro Model for Indonesia”, mimeo, World Bank, DIAL, and IFPRI. 

SADOULET, E. and A. de JANVRY (1995), Quantitative Development Policy Analysis, Johns Hopkins 
University Press. 



DEV/DOC(2003)18 

 40 

SAHN, D., P.A. DOROSH and S.D. YOUNGER (1999), “A Reply to De Maio, Stewart and van der Hoeven”, 
World Development, 27(3), pp. 471-475. 

SAHN, D., P.A. DOROSH and S.D. YOUNGER (1997), Structural Adjustment Reconsidered: Economic Policy 
and Poverty in Africa, Cambridge University Press. 

SARRIS, A.H. (1990), A Micro-Macro Framework for Analysis of the Impact of Structural Adjustment, Cornell 
University, Ithaca, New York. 

WORLD BANK (1990), Making Adjustment Work for the Poor, World Bank, Washington, D.C. 

 



 DEV/DOC(2003)18 

 41 

 
 

OTHER TITLES IN THE SERIES/ 
AUTRES TITRES DANS LA SÉRIE 

 

The former series known as “Technical Papers” and “Webdocs” merged in November 2003 

into “Development Centre Working Papers”. In the new series, former Webdocs 1-17 follow 

former Technical Papers 1-212 as Working Papers 213-229. 

All these documents may be downloaded from: 

http://www.oecd.org/dev/papers or obtained via e-mail (cendev.contact@oecd.org) 

 

Working Paper No.1, Macroeconomic Adjustment and Income Distribution: A Macro-Micro Simulation Model, by François 
Bourguignon, William H. Branson and Jaime de Melo, March 1989. 
Working Paper No. 2, International Interactions in Food and Agricultural Policies: The Effect of Alternative Policies, by Joachim Zietz 
and Alberto Valdés, April, 1989. 
Working Paper No. 3, The Impact of Budget Retrenchment on Income Distribution in Indonesia: A Social Accounting Matrix 
Application, by Steven Keuning and Erik Thorbecke, June 1989. 
Working Paper No. 3a, Statistical Annex: The Impact of Budget Retrenchment, June 1989. 
Document de travail No. 4, Le Rééquilibrage entre le secteur public et le secteur privé : le cas du Mexique, par C.-A. Michalet, 
juin 1989. 
Working Paper No. 5, Rebalancing the Public and Private Sectors: The Case of Malaysia, by R. Leeds, July 1989. 
Working Paper No. 6, Efficiency, Welfare Effects, and Political Feasibility of Alternative Antipoverty and Adjustment Programs, by 
Alain de Janvry and Elisabeth Sadoulet, January 1990. 
Document de travail No. 7, Ajustement et distribution des revenus : application d’un modèle macro-micro au Maroc, par Christian 
Morrisson, avec la collaboration de Sylvie Lambert et Akiko Suwa, décembre 1989. 
Working Paper No. 8, Emerging Maize Biotechnologies and their Potential Impact, by W. Burt Sundquist, October 1989. 
Document de travail No. 9, Analyse des variables socio-culturelles et de l’ajustement en Côte d’Ivoire, par W. Weekes-Vagliani, 
janvier 1990. 
Working Paper No. 10, A Financial Computable General Equilibrium Model for the Analysis of Ecuador’s Stabilization Programs, by 
André Fargeix and Elisabeth Sadoulet, February 1990. 
Working Paper No. 11, Macroeconomic Aspects, Foreign Flows and Domestic Savings Performance in Developing Countries: 
A ”State of The Art” Report, by Anand Chandavarkar, February 1990. 
Working Paper No. 12, Tax Revenue Implications of the Real Exchange Rate: Econometric Evidence from Korea and Mexico, by 
Viriginia Fierro and Helmut Reisen, February 1990. 
Working Paper No. 13, Agricultural Growth and Economic Development: The Case of Pakistan, by Naved Hamid and Wouter Tims, 
April 1990. 
Working Paper No. 14, Rebalancing the Public and Private Sectors in Developing Countries: The Case of Ghana,  
by H. Akuoko-Frimpong, June 1990. 
Working Paper No. 15, Agriculture and the Economic Cycle: An Economic and Econometric Analysis with Special Reference to Brazil, 
by Florence Contré and Ian Goldin, June 1990. 
Working Paper No. 16, Comparative Advantage: Theory and Application to Developing Country Agriculture, by Ian Goldin, June 1990. 
Working Paper No. 17, Biotechnology and Developing Country Agriculture: Maize in Brazil, by Bernardo Sorj and John Wilkinson, 
June 1990. 
Working Paper No. 18, Economic Policies and Sectoral Growth: Argentina 1913-1984, by Yair Mundlak, Domingo Cavallo, Roberto 
Domenech, June 1990. 
Working Paper No. 19, Biotechnology and Developing Country Agriculture: Maize In Mexico, by Jaime A. Matus Gardea, Arturo 
Puente Gonzalez and Cristina Lopez Peralta, June 1990. 
Working Paper No. 20, Biotechnology and Developing Country Agriculture: Maize in Thailand, by Suthad Setboonsarng, July 1990. 
Working Paper No. 21, International Comparisons of Efficiency in Agricultural Production, by Guillermo Flichmann, July 1990. 
Working Paper No. 22, Unemployment in Developing Countries: New Light on an Old Problem, by David Turnham and Denizhan 
Eröcal, July 1990. 



DEV/DOC(2003)18 

 42 

Working Paper No. 23, Optimal Currency Composition of Foreign Debt: the Case of Five Developing Countries, by Pier Giorgio 
Gawronski, August 1990. 
Working Paper No. 24, From Globalization to Regionalization: the Mexican Case, by Wilson Peres Núñez, August 1990. 
Working Paper No. 25, Electronics and Development in Venezuela: A User-Oriented Strategy and its Policy Implications, by Carlota 
Perez, October 1990. 
Working Paper No. 26, The Legal Protection of Software: Implications for Latecomer Strategies in Newly Industrialising Economies 
(NIEs) and Middle-Income Economies (MIEs), by Carlos Maria Correa, October 1990. 
Working Paper No. 27, Specialization, Technical Change and Competitiveness in the Brazilian Electronics Industry, by Claudio 
R. Frischtak, October 1990. 
Working Paper No. 28, Internationalization Strategies of Japanese Electronics Companies: Implications for Asian Newly 
Industrializing Economies (NIEs), by Bundo Yamada, October 1990. 
Working Paper No. 29, The Status and an Evaluation of the Electronics Industry in Taiwan, by Gee San, October 1990. 
Working Paper No. 30, The Indian Electronics Industry: Current Status, Perspectives and Policy Options, by Ghayur Alam, October 1990. 
Working Paper No. 31, Comparative Advantage in Agriculture in Ghana, by James Pickett and E. Shaeeldin, October 1990. 
Working Paper No. 32, Debt Overhang, Liquidity Constraints and Adjustment Incentives, by Bert Hofman and Helmut Reisen, 
October 1990. 
Working Paper No. 34, Biotechnology and Developing Country Agriculture: Maize in Indonesia, by Hidjat Nataatmadja et al., 
January 1991. 
Working Paper No. 35, Changing Comparative Advantage in Thai Agriculture, by Ammar Siamwalla, Suthad Setboonsarng and 
Prasong Werakarnjanapongs, March 1991. 
Working Paper No. 36, Capital Flows and the External Financing of Turkey’s Imports, by Ziya Önis and Süleyman Özmucur, July 1991. 
Working Paper No. 37, The External Financing of Indonesia’s Imports, by Glenn P. Jenkins and Henry B.F. Lim, July 1991. 
Working Paper No. 38, Long-term Capital Reflow under Macroeconomic Stabilization in Latin America, by Beatriz Armendariz de 
Aghion, April 1991. 
Working Paper No. 39, Buybacks of LDC Debt and the Scope for Forgiveness, by Beatriz Armendariz de Aghion, April 1991. 
Working Paper No. 40, Measuring and Modelling Non-Tariff Distortions with Special Reference to Trade in Agricultural Commodities, 
by Peter J. Lloyd, July 1991. 
Working Paper No. 41, The Changing Nature of IMF Conditionality, by Jacques J. Polak, August 1991. 
Working Paper No. 42, Time-Varying Estimates on the Openness of the Capital Account in Korea and Taiwan, by Helmut Reisen and 
Hélène Yèches, August 1991. 
Working Paper No. 43, Toward a Concept of Development Agreements, by F. Gerard Adams, August 1991. 
Document de travail No. 44, Le Partage du fardeau entre les créanciers de pays débiteurs défaillants, par Jean-Claude Berthélemy et 
Ann Vourc’h, septembre 1991. 
Working Paper No. 45, The External Financing of Thailand’s Imports, by Supote Chunanunthathum, October 1991.  
Working Paper No. 46, The External Financing of Brazilian Imports, by Enrico Colombatto, with Elisa Luciano, Luca Gargiulo, Pietro 
Garibaldi and Giuseppe Russo, October 1991. 
Working Paper No. 47, Scenarios for the World Trading System and their Implications for Developing Countries, by Robert 
Z. Lawrence, November 1991. 
Working Paper No. 48, Trade Policies in a Global Context: Technical Specifications of the Rural/Urban-North/South (RUNS) Applied 
General Equilibrium Model, by Jean-Marc Burniaux and Dominique van der Mensbrugghe, November 1991. 
Working Paper No. 49, Macro-Micro Linkages: Structural Adjustment and Fertilizer Policy in Sub-Saharan Africa, by 
Jean-Marc Fontaine with the collaboration of Alice Sindzingre, December 1991. 
Working Paper No. 50, Aggregation by Industry in General Equilibrium Models with International Trade, by Peter J. Lloyd, December 1991. 
Working Paper No. 51, Policy and Entrepreneurial Responses to the Montreal Protocol: Some Evidence from the Dynamic Asian 
Economies, by David C. O’Connor, December 1991. 
Working Paper No. 52, On the Pricing of LDC Debt: an Analysis Based on Historical Evidence from Latin America, by Beatriz 
Armendariz de Aghion, February 1992. 
Working Paper No. 53, Economic Regionalisation and Intra-Industry Trade: Pacific-Asian Perspectives, by Kiichiro Fukasaku, 
February 1992. 
Working Paper No. 54, Debt Conversions in Yugoslavia, by Mojmir Mrak, February 1992.  
Working Paper No. 55, Evaluation of Nigeria’s Debt-Relief Experience (1985-1990), by N.E. Ogbe, March 1992.  
Document de travail No. 56, L’Expérience de l’allégement de la dette du Mali, par Jean-Claude Berthélemy, février 1992.  
Working Paper No. 57, Conflict or Indifference: US Multinationals in a World of Regional Trading Blocs, by Louis T. Wells, Jr., March 1992. 
Working Paper No. 58, Japan’s Rapidly Emerging Strategy Toward Asia, by Edward J. Lincoln, April 1992. 
Working Paper No. 59, The Political Economy of Stabilization Programmes in Developing Countries, by Bruno S. Frey and Reiner 
Eichenberger, April 1992. 
Working Paper No. 60, Some Implications of Europe 1992 for Developing Countries, by Sheila Page, April 1992. 
Working Paper No. 61, Taiwanese Corporations in Globalisation and Regionalisation, by Gee San, April 1992. 
Working Paper No. 62, Lessons from the Family Planning Experience for Community-Based Environmental Education, by Winifred 
Weekes-Vagliani, April 1992. 
Working Paper No. 63, Mexican Agriculture in the Free Trade Agreement: Transition Problems in Economic Reform, by Santiago 
Levy and Sweder van Wijnbergen, May 1992. 
Working Paper No. 64, Offensive and Defensive Responses by European Multinationals to a World of Trade Blocs, by John 
M. Stopford, May 1992. 
Working Paper No. 65, Economic Integration in the Pacific Region, by Richard Drobnick, May 1992. 
Working Paper No. 66, Latin America in a Changing Global Environment, by Winston Fritsch, May 1992. 
Working Paper No. 67, An Assessment of the Brady Plan Agreements, by Jean-Claude Berthélemy and Robert Lensink, May 1992. 



 DEV/DOC(2003)18 

 43 

Working Paper No. 68, The Impact of Economic Reform on the Performance of the Seed Sector in Eastern and Southern Africa, by 
Elizabeth Cromwell, June 1992. 
Working Paper No. 69, Impact of Structural Adjustment and Adoption of Technology on Competitiveness of Major Cocoa Producing 
Countries, by Emily M. Bloomfield and R. Antony Lass, June 1992. 
Working Paper No. 70, Structural Adjustment and Moroccan Agriculture: an Assessment of the Reforms in the Sugar and Cereal 
Sectors, by Jonathan Kydd and Sophie Thoyer, June 1992. 
Document de travail No. 71, L’Allégement de la dette au Club de Paris : les évolutions récentes en perspective, par Ann Vourc’h, juin 1992. 
Working Paper No. 72, Biotechnology and the Changing Public/Private Sector Balance: Developments in Rice and Cocoa, by 
Carliene Brenner, July 1992. 
Working Paper No. 73, Namibian Agriculture: Policies and Prospects, by Walter Elkan, Peter Amutenya, Jochbeth Andima, Robin 
Sherbourne and Eline van der Linden, July 1992. 
Working Paper No. 74, Agriculture and the Policy Environment: Zambia and Zimbabwe, by Doris J. Jansen and Andrew Rukovo, 
July 1992. 
Working Paper No. 75, Agricultural Productivity and Economic Policies: Concepts and Measurements, by Yair Mundlak, August 1992. 
Working Paper No. 76, Structural Adjustment and the Institutional Dimensions of Agricultural Research and Development in Brazil: 
Soybeans, Wheat and Sugar Cane, by John Wilkinson and Bernardo Sorj, August 1992. 
Working Paper No. 77, The Impact of Laws and Regulations on Micro and Small Enterprises in Niger and Swaziland, by Isabelle 
Joumard, Carl Liedholm and Donald Mead, September 1992. 
Working Paper No. 78, Co-Financing Transactions between Multilateral Institutions and International Banks, by Michel Bouchet and 
Amit Ghose, October 1992. 
Document de travail No. 79, Allégement de la dette et croissance : le cas mexicain, par Jean-Claude Berthélemy et Ann Vourc’h, 
octobre 1992. 
Document de travail No. 80, Le Secteur informel en Tunisie : cadre réglementaire et pratique courante, par Abderrahman Ben Zakour 
et Farouk Kria, novembre 1992.  
Working Paper No. 81, Small-Scale Industries and Institutional Framework in Thailand, by Naruemol Bunjongjit and Xavier Oudin, 
November 1992. 
Working Paper No. 81a, Statistical Annex: Small-Scale Industries and Institutional Framework in Thailand, by Naruemol Bunjongjit 
and Xavier Oudin, November 1992. 
Document de travail No. 82, L’Expérience de l’allégement de la dette du Niger, par Ann Vourc’h et Maina Boukar Moussa, novembre 1992. 
Working Paper No. 83, Stabilization and Structural Adjustment in Indonesia: an Intertemporal General Equilibrium Analysis, by David 
Roland-Holst, November 1992. 
Working Paper No. 84, Striving for International Competitiveness: Lessons from Electronics for Developing Countries, by Jan Maarten 
de Vet, March 1993. 
Document de travail No. 85, Micro-entreprises et cadre institutionnel en Algérie, par Hocine Benissad, mars 1993. 
Working Paper No. 86, Informal Sector and Regulations in Ecuador and Jamaica, by Emilio Klein and Victor E. Tokman, August 1993. 
Working Paper No. 87, Alternative Explanations of the Trade-Output Correlation in the East Asian Economies, by Colin I. Bradford Jr. 
and Naomi Chakwin, August 1993. 
Document de travail No. 88, La Faisabilité politique de l’ajustement dans les pays africains, par Christian Morrisson, Jean-Dominique 
Lafay et Sébastien Dessus, novembre 1993. 
Working Paper No. 89, China as a Leading Pacific Economy, by Kiichiro Fukasaku and Mingyuan Wu, November 1993. 
Working Paper No. 90, A Detailed Input-Output Table for Morocco, 1990, by Maurizio Bussolo and David Roland-Holst November 1993. 
Working Paper No. 91, International Trade and the Transfer of Environmental Costs and Benefits, by Hiro Lee and David 
Roland-Holst, December 1993. 
Working Paper No. 92, Economic Instruments in Environmental Policy: Lessons from the OECD Experience and their Relevance to 
Developing Economies, by Jean-Philippe Barde, January 1994. 
Working Paper No. 93, What Can Developing Countries Learn from OECD Labour Market Programmes and Policies?, by Åsa 
Sohlman with David Turnham, January 1994. 
Working Paper No. 94, Trade Liberalization and Employment Linkages in the Pacific Basin, by Hiro Lee and David Roland-Holst, 
February 1994. 
Working Paper No. 95, Participatory Development and Gender: Articulating Concepts and Cases, by Winifred Weekes-Vagliani, 
February 1994. 
Document de travail No. 96, Promouvoir la maîtrise locale et régionale du développement : une démarche participative 
à Madagascar, par Philippe de Rham et Bernard Lecomte, juin 1994. 
Working Paper No. 97, The OECD Green Model: an Updated Overview, by Hiro Lee, Joaquim Oliveira-Martins and Dominique van 
der Mensbrugghe, August 1994. 
Working Paper No. 98, Pension Funds, Capital Controls and Macroeconomic Stability, by Helmut Reisen and John Williamson, 
August 1994. 
Working Paper No. 99, Trade and Pollution Linkages: Piecemeal Reform and Optimal Intervention, by John Beghin, David 
Roland-Holst and Dominique van der Mensbrugghe, October 1994. 
Working Paper No. 100, International Initiatives in Biotechnology for Developing Country Agriculture: Promises and Problems, by 
Carliene Brenner and John Komen, October 1994. 
Working Paper No. 101, Input-based Pollution Estimates for Environmental Assessment in Developing Countries, by Sébastien 
Dessus, David Roland-Holst and Dominique van der Mensbrugghe, October 1994.  
Working Paper No. 102, Transitional Problems from Reform to Growth: Safety Nets and Financial Efficiency in the Adjusting Egyptian 
Economy, by Mahmoud Abdel-Fadil, December 1994. 
Working Paper No. 103, Biotechnology and Sustainable Agriculture: Lessons from India, by Ghayur Alam, December 1994. 
Working Paper No. 104, Crop Biotechnology and Sustainability: a Case Study of Colombia, by Luis R. Sanint, January 1995. 
Working Paper No. 105, Biotechnology and Sustainable Agriculture: the Case of Mexico, by José Luis Solleiro Rebolledo, January 1995. 



DEV/DOC(2003)18 

 44 

Working Paper No. 106, Empirical Specifications for a General Equilibrium Analysis of Labor Market Policies and Adjustments, by 
Andréa Maechler and David Roland-Holst, May 1995. 
Document de travail No. 107, Les Migrants, partenaires de la coopération internationale : le cas des Maliens de France, par 
Christophe Daum, juillet 1995. 
Document de travail No. 108, Ouverture et croissance industrielle en Chine : étude empirique sur un échantillon de villes, par Sylvie 
Démurger, septembre 1995. 
Working Paper No. 109, Biotechnology and Sustainable Crop Production in Zimbabwe, by John J. Woodend, December 1995. 
Document de travail No. 110, Politiques de l’environnement et libéralisation des échanges au Costa Rica : une vue d’ensemble, par 
Sébastien Dessus et Maurizio Bussolo, février 1996. 
Working Paper No. 111, Grow Now/Clean Later, or the Pursuit of Sustainable Development?, by David O’Connor, March 1996. 
Working Paper No. 112, Economic Transition and Trade-Policy Reform: Lessons from China, by Kiichiro Fukasaku and Henri-Bernard 
Solignac Lecomte, July 1996. 
Working Paper No. 113, Chinese Outward Investment in Hong Kong: Trends, Prospects and Policy Implications, by Yun-Wing Sung, 
July 1996. 
Working Paper No. 114, Vertical Intra-industry Trade between China and OECD Countries, by Lisbeth Hellvin, July 1996. 
Document de travail No. 115, Le Rôle du capital public dans la croissance des pays en développement au cours des années 80, par 
Sébastien Dessus et Rémy Herrera, juillet 1996. 
Working Paper No. 116, General Equilibrium Modelling of Trade and the Environment, by John Beghin, Sébastien Dessus, David 
Roland-Holst and Dominique van der Mensbrugghe, September 1996. 
Working Paper No. 117, Labour Market Aspects of State Enterprise Reform in Viet Nam, by David O’Connor, September 1996. 
Document de travail No. 118, Croissance et compétitivité de l’industrie manufacturière au Sénégal, par Thierry Latreille et Aristomène 
Varoudakis, octobre 1996. 
Working Paper No. 119, Evidence on Trade and Wages in the Developing World, by Donald J. Robbins, December 1996. 
Working Paper No. 120, Liberalising Foreign Investments by Pension Funds: Positive and Normative Aspects, by Helmut Reisen, 
January 1997. 
Document de travail No. 121, Capital Humain, ouverture extérieure et croissance : estimation sur données de panel d’un modèle à 
coefficients variables, par Jean-Claude Berthélemy, Sébastien Dessus et Aristomène Varoudakis, janvier 1997. 
Working Paper No. 122, Corruption: The Issues, by Andrew W. Goudie and David Stasavage, January 1997. 
Working Paper No. 123, Outflows of Capital from China, by David Wall, March 1997. 
Working Paper No. 124, Emerging Market Risk and Sovereign Credit Ratings, by Guillermo Larraín, Helmut Reisen and Julia von 
Maltzan, April 1997. 
Working Paper No. 125, Urban Credit Co-operatives in China, by Eric Girardin and Xie Ping, August 1997. 
Working Paper No. 126, Fiscal Alternatives of Moving from Unfunded to Funded Pensions, by Robert Holzmann, August 1997. 
Working Paper No. 127, Trade Strategies for the Southern Mediterranean, by Peter A. Petri, December 1997. 
Working Paper No. 128, The Case of Missing Foreign Investment in the Southern Mediterranean, by Peter A. Petri, December 1997. 
Working Paper No. 129, Economic Reform in Egypt in a Changing Global Economy, by Joseph Licari, December 1997. 
Working Paper No. 130, Do Funded Pensions Contribute to Higher Aggregate Savings? A Cross-Country Analysis, by Jeanine Bailliu 
and Helmut Reisen, December 1997. 
Working Paper No. 131, Long-run Growth Trends and Convergence Across Indian States, by Rayaprolu Nagaraj, Aristomène 
Varoudakis and Marie-Ange Véganzonès, January 1998. 
Working Paper No. 132, Sustainable and Excessive Current Account Deficits, by Helmut Reisen, February 1998.  
Working Paper No. 133, Intellectual Property Rights and Technology Transfer in Developing Country Agriculture: Rhetoric and 
Reality, by Carliene Brenner, March 1998. 
Working Paper No. 134, Exchange-rate Management and Manufactured Exports in Sub-Saharan Africa, by Khalid Sekkat and 
Aristomène Varoudakis, March 1998. 
Working Paper No. 135, Trade Integration with Europe, Export Diversification and Economic Growth in Egypt, by Sébastien Dessus 
and Akiko Suwa-Eisenmann, June 1998. 
Working Paper No. 136, Domestic Causes of Currency Crises: Policy Lessons for Crisis Avoidance, by Helmut Reisen, June 1998. 
Working Paper No. 137, A Simulation Model of Global Pension Investment, by Landis MacKellar and Helmut Reisen, August 1998. 
Working Paper No. 138, Determinants of Customs Fraud and Corruption: Evidence from Two African Countries, by David Stasavage 
and Cécile Daubrée, August 1998. 
Working Paper No. 139, State Infrastructure and Productive Performance in Indian Manufacturing, by Arup Mitra, Aristomène 
Varoudakis and Marie-Ange Véganzonès, August 1998. 
Working Paper No. 140, Rural Industrial Development in Viet Nam and China: A Study in Contrasts, by David O’Connor, September 1998. 
Working Paper No. 141,Labour Market Aspects of State Enterprise Reform in China, by Fan Gang,Maria Rosa Lunati and David 
O’Connor, October 1998. 
Working Paper No. 142, Fighting Extreme Poverty in Brazil: The Influence of Citizens’ Action on Government Policies, by Fernanda 
Lopes de Carvalho, November 1998. 
Working Paper No. 143, How Bad Governance Impedes Poverty Alleviation in Bangladesh, by Rehman Sobhan, November 1998. 
Document de travail No. 144, La libéralisation de l’agriculture tunisienne et l’Union européenne : une vue prospective, par Mohamed 
Abdelbasset Chemingui et Sébastien Dessus, février 1999. 
Working Paper No. 145, Economic Policy Reform and Growth Prospects in Emerging African Economies, by Patrick Guillaumont, 
Sylviane Guillaumont Jeanneney and Aristomène Varoudakis, March 1999. 
Working Paper No. 146, Structural Policies for International Competitiveness in Manufacturing: The Case of Cameroon, by Ludvig 
Söderling, March 1999. 
Working Paper No. 147, China’s Unfinished Open-Economy Reforms: Liberalisation of Services, by Kiichiro Fukasaku, Yu Ma and 
Qiumei Yang, April 1999. 



 DEV/DOC(2003)18 

 45 

Working Paper No. 148, Boom and Bust and Sovereign Ratings, by Helmut Reisen and Julia von Maltzan, June 1999. 
Working Paper No. 149, Economic Opening and the Demand for Skills in Developing Countries: A Review of Theory and Evidence, 
by David O’Connor and Maria Rosa Lunati, June 1999. 
Working Paper No. 150, The Role of Capital Accumulation, Adjustment and Structural Change for Economic Take-off: Empirical 
Evidence from African Growth Episodes, by Jean-Claude Berthélemy and Ludvig Söderling, July 1999. 
Working Paper No. 151, Gender, Human Capital and Growth: Evidence from Six Latin American Countries, by Donald J. Robbins, 
September 1999. 
Working Paper No. 152, The Politics and Economics of Transition to an Open Market Economy in Viet Nam, by James Riedel and 
William S. Turley, September 1999. 
Working Paper No. 153, The Economics and Politics of Transition to an Open Market Economy: China, by Wing Thye Woo, October 1999. 
Working Paper No. 154, Infrastructure Development and Regulatory Reform in Sub-Saharan Africa: The Case of Air Transport, by 
Andrea E. Goldstein, October 1999. 
Working Paper No. 155, The Economics and Politics of Transition to an Open Market Economy: India, by Ashok V. Desai, October 1999. 
Working Paper No. 156, Climate Policy Without Tears: CGE-Based Ancillary Benefits Estimates for Chile, by Sébastien Dessus and 
David O’Connor, November 1999. 
Document de travail No. 157, Dépenses d’éducation, qualité de l’éducation et pauvreté : l’exemple de cinq pays d’Afrique 
francophone, par Katharina Michaelowa, avril 2000. 
Document de travail No. 158, Une estimation de la pauvreté en Afrique subsaharienne d’après les données anthropométriques, par 
Christian Morrisson, Hélène Guilmeau et Charles Linskens, mai 2000. 
Working Paper No. 159, Converging European Transitions, by Jorge Braga de Macedo, July 2000. 
Working Paper No. 160, Capital Flows and Growth in Developing Countries: Recent Empirical Evidence, by Marcelo Soto, July 2000. 
Working Paper No. 161, Global Capital Flows and the Environment in the 21st Century, by David O’Connor, July 2000. 
Working Paper No. 162, Financial Crises and International Architecture: A “Eurocentric” Perspective, by Jorge Braga de Macedo, 
August 2000. 
Document de travail No. 163, Résoudre le problème de la dette : de l’initiative PPTE à Cologne, par Anne Joseph, août 2000. 
Working Paper No. 164, E-Commerce for Development: Prospects and Policy Issues, by Andrea Goldstein and David O’Connor, 
September 2000. 
Working Paper No. 165, Negative Alchemy? Corruption and Composition of Capital Flows, by Shang-Jin Wei, October 2000. 
Working Paper No. 166, The HIPC Initiative: True and False Promises, by Daniel Cohen, October 2000. 
Document de travail No. 167, Les facteurs explicatifs de la malnutrition en Afrique subsaharienne, par Christian Morrisson et Charles 
Linskens, octobre 2000. 
Working Paper No. 168, Human Capital and Growth: A Synthesis Report, by Christopher A. Pissarides, November 2000. 
Working Paper No. 169, Obstacles to Expanding Intra-African Trade, by Roberto Longo and Khalid Sekkat, March 2001. 
Working Paper No. 170, Regional Integration In West Africa, by Ernest Aryeetey, March 2001. 
Working Paper No. 171, Regional Integration Experience in the Eastern African Region, by Andrea Goldstein and Njuguna 
S. Ndung’u, March 2001. 
Working Paper No. 172, Integration and Co-operation in Southern Africa, by Carolyn Jenkins, March 2001. 
Working Paper No. 173, FDI in Sub-Saharan Africa, by Ludger Odenthal, March 2001 
Document de travail No. 174, La réforme des télécommunications en Afrique subsaharienne, par Patrick Plane, mars 2001. 
Working Paper No. 175, Fighting Corruption in Customs Administration: What Can We Learn from Recent Experiences?, by Irène 
Hors; April 2001. 
Working Paper No. 176, Globalisation and Transformation: Illusions and Reality, by Grzegorz W. Kolodko, May 2001. 
Working Paper No. 177, External Solvency, Dollarisation and Investment Grade: Towards a Virtuous Circle?, by Martin Grandes, 
June 2001. 
Document de travail No. 178, Congo 1965-1999: Les espoirs déçus du « Brésil africain », par Joseph Maton avec Henri-Bernard 
Solignac Lecomte, septembre 2001. 
Working Paper No. 179, Growth and Human Capital: Good Data, Good Results, by Daniel Cohen and Marcelo Soto, September 2001. 
Working Paper No. 180, Corporate Governance and National Development, by Charles P. Oman, October 2001. 
Working Paper No. 181, How Globalisation Improves Governance, by Federico Bonaglia, Jorge Braga de Macedo and Maurizio 
Bussolo, November 2001. 
Working Paper No. 182, Clearing the Air in India: The Economics of Climate Policy with Ancillary Benefits, by Maurizio Bussolo and 
David O’Connor, November 2001. 
Working Paper No. 183, Globalisation, Poverty and Inequality in sub-Saharan Africa: A Political Economy Appraisal, by Yvonne 
M. Tsikata, December 2001. 
Working Paper No. 184, Distribution and Growth in Latin America in an Era of Structural Reform: The Impact of Globalisation, by 
Samuel A. Morley, December 2001. 
Working Paper No. 185, Globalisation, Liberalisation, Poverty and Income Inequality in Southeast Asia, by K.S. Jomo, December 2001. 
Working Paper No. 186, Globalisation, Growth and Income Inequality: The African Experience, by Steve Kayizzi-Mugerwa, 
December 2001. 
Working Paper No. 187, The Social Impact of Globalisation in Southeast Asia, by Mari Pangestu, December 2001. 
Working Paper No. 188, Where Does Inequality Come From? Ideas and Implications for Latin America, by James A. Robinson, 
December 2001. 
Working Paper No. 189, Policies and Institutions for E-Commerce Readiness: What Can Developing Countries Learn from OECD 
Experience?, by Paulo Bastos Tigre and David O’Connor, April 2002. 
Document de travail No. 190, La réforme du secteur financier en Afrique, par Anne Joseph, juillet 2002. 
Working Paper No. 191, Virtuous Circles? Human Capital Formation, Economic Development and the Multinational Enterprise, by 
Ethan B. Kapstein, August 2002. 



DEV/DOC(2003)18 

 46 

Working Paper No. 192, Skill Upgrading in Developing Countries: Has Inward Foreign Direct Investment Played a Role?, by Matthew 
J. Slaughter, August 2002. 
Working Paper No. 193, Government Policies for Inward Foreign Direct Investment in Developing Countries: Implications for Human 
Capital Formation and Income Inequality, by Dirk Willem te Velde, August 2002. 
Working Paper No. 194, Foreign Direct Investment and Intellectual Capital Formation in Southeast Asia, by Bryan K. Ritchie, 
August 2002. 
Working Paper No. 195, FDI and Human Capital: A Research Agenda, by Magnus Blomström and Ari Kokko, August 2002. 
Working Paper No. 196, Knowledge Diffusion from Multinational Enterprises: The Role of Domestic and Foreign Knowledge-
Enhancing Activities, by Yasuyuki Todo and Koji Miyamoto, August 2002. 
Working Paper No. 197, Why Are Some Countries So Poor? Another Look at the Evidence and a Message of Hope, by Daniel Cohen 
and Marcelo Soto, October 2002. 
Working Paper No. 198, Choice of an Exchange-Rate Arrangement, Institutional Setting and Inflation: Empirical Evidence from Latin 
America, by Andreas Freytag, October 2002. 
Working Paper No. 199, Will Basel II Affect International Capital Flows to Emerging Markets?, by Beatrice Weder and Michael 
Wedow, October 2002. 
Working Paper No. 200, Convergence and Divergence of Sovereign Bond Spreads: Lessons from Latin America, by Martin Grandes, 
October 2002. 
Working Paper No. 201, Prospects for Emerging-Market Flows amid Investor Concerns about Corporate Governance, by Helmut 
Reisen, November 2002. 
Working Paper No. 202, Rediscovering Education in Growth Regressions, by Marcelo Soto, November 2002. 
Working Paper No. 203, Incentive Bidding for Mobile Investment: Economic Consequences and Potential Responses, by Andrew 
Charlton, January 2003. 
Working Paper No. 204, Health Insurance for the Poor? Determinants of participation Community-Based Health Insurance Schemes 
in Rural Senegal, by Johannes Jütting, January 2003. 
Working Paper No. 205, China’s Software Industry and its Implications for India, by Ted Tschang, February 2003. 
Working Paper No. 206, Agricultural and Human Health Impacts of Climate Policy in China: A General Equilibrium Analysis with 
Special Reference to Guangdong, by David O’Connor, Fan Zhai, Kristin Aunan, Terje Berntsen and Haakon Vennemo, March 2003. 
Working Paper No. 207, India’s Information Technology Sector: What Contribution to Broader Economic Development?, by Nirvikar 
Singh, March 2003. 
Working Paper No. 208, Public Procurement: Lessons from Kenya, Tanzania and Uganda, by Walter Odhiambo and Paul Kamau, 
March 2003. 
Working Paper No. 209, Export Diversification in Low-Income Countries: An International Challenge after Doha, by Federico Bonaglia 
and Kiichiro Fukasaku, June 2003. 
Working Paper No. 210, Institutions and Development: A Critical Review, by Johannes Jütting, July 2003. 
Working Paper No. 211, Human Capital Formation and Foreign Direct Investment in Developing Countries, by Koji Miyamoto, July 2003. 
Working Paper No. 212, Central Asia since 1991: The Experience of the New Independent States, by Richard Pomfret, July 2003. 
Working Paper No. 213, A Multi-Region Social Accounting Matrix (1995) and Regional Environmental General Equilibrium Model for 
India (REGEMI), by Maurizio Bussolo, Mohamed Chemingui and David O’Connor, November 2003. 
Working Paper No. 214, Ratings Since the Asian Crisis, by Helmut Reisen, November 2003. 
Working Paper No. 215, Development Redux: Reflactions for a New Paradigm, by Jorge Braga de Macedo, November 2003. 
Working Paper No. 216, The Political Economy of Regulatory Reform: Telecoms in the Southern Mediterranean, by Andrea 
Goldstein, November 2003. 
Working Paper No. 217, The Impact of Education on Fertility and Child Mortality: Do Fathers Really Matter Less than Mothers?, by 
Lucia Breierova and Esther Duflo, November 2003. 
Working Paper No. 218, Float in Order to Fix? Lessons from Emerging Markets for EU Accession Countries, by Jorge Braga de 
Macedo and Helmut Reisen, November 2003. 
Working Paper No. 219, Globalisation in Developing Countries: The Role of Transaction Costs in Explaining Economic Performance 
in India, by Maurizio Bussolo and John Whalley, November 2003. 
 




