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Editorial

 
We welcome our readers to Volume 17 of the African Statistical Journal 
(ASJ). The level of interest in the ASJ continues to grow, as evidenced by 
numerous enquiries from interested readers and contributors. The Journal’s 
mission since its inception remains the same: namely, to serve as a forum 
and common platform, to share ideas on statistical development issues in 
Africa and to stimulate discussion and dialogue on key emerging issues. In 
this role, we reach out not only to statisticians both inside and outside the 
continent, but to all those other stakeholders who are working to secure a 
prosperous, equitable and sustainable future for African nations.

This special issue, which focuses on economic statistics in Africa – particu-
larly in relation to their reliability and methodologies – has become a hot 
topic for economists and statisticians not only in the region, but also in the 
wider international development community. The controversy in the media 
erupted at a crucial time, when economists were reporting that seven of 
the ten fastest-growing economies in the world were in Africa. Specifically, 
doubts were raised over the quality of the national accounts that measure 
the volume of economic growth. This spurred the AfDB, in collaboration 
with its Regional Member Countries (RMCs), to embark on an audit of 
economic statistics and practices across the continent. The audit examined 
each country’s level of compliance with international norms, definitions, 
standardization of concepts, recommendations and guidelines – in particu-
lar its adherence to the System of National Accounts (SNA). The findings 
of the audit confirmed that African national accounts were comparable in 
their reliability to those of the rest of the world. Crucially, this was also 
confirmed by the robustness of the results of ICP-Africa 2011, which is 
aligned to SNA requirements. 

The consensus that emerges through the pages of this volume – a conclusion 
reaffirmed by most economists who have examined the hard evidence – is 
that national accounts in Africa, as a result of the ongoing GDP rebasing 
exercise and the introduction of new methodologies, are now on a much 
more solid basis. The magnitude of revisions to some countries’ GDP as a 
result of the rebasing exercise has been proven to be comparable to those 
of other regions, as the first article in this volume clearly demonstrates. 
Notwithstanding these positive indications, rigorous efforts are needed 
on the part of some African nations to comply fully with the latest SNA 
requirements and to improve source data, particularly for those countries 
emerging from conflict. Nonetheless, a program of regular rebasing to 
be undertaken by all African nations, linked to the adoption of the latest 
methodologies, will ensure that real changes in national economies are fully 
reflected in the future.
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We kick-start this volume of the ASJ with an article titled “The Reliability 
of Economic Statistics in Africa, Focusing on GDP Measurement.” This sets 
the context for the articles that follow, by examining the quality or degree 
of excellence of the Gross Domestic Product (GDP) produced by African 
countries. It shows the availability of basic GDP estimates, considers the 
availability of survey data and price statistics from which the national ac-
counts are derived, and describes the extent to which African countries are 
able to follow the international guidelines given in the SNA. A total of 44 
countries responded to the questionnaire on methodology and data sources 
as a means of establishing the reliability of national accounts. The article 
concludes that Africa’s national accounts statistics are not nearly as bad as 
some critics have suggested, but points out areas of weakness that need to 
be addressed going forward. 

The second article presents “Peer Reviews of National Accounts for Selected 
African Countries,” namely Ghana, Zambia, The Gambia, and Botswana. 
In 2013 the African Development Bank established a program of peer re-
views for economic statistics, focusing on national accounts. This supports 
the longstanding objective of the Bank to enhance statistical capabilities 
in its Regional Member Countries. The initiative is to instill confidence 
among users regarding the compilation of the national accounts, especially 
for countries that have or are planning to rebase their GDP. Peer reviews 
focus on compliance monitoring with international norms, recommenda-
tions and guidelines, as articulated in the SNA. The recommendations of 
the four peer reviews vary from country to country. Zambia, The Gam-
bia, Botswana, and Ghana were advised to make specific improvements 
to their compilation methods. Some common recommendations across 
the relevant countries include, inter alia, the need for regular conduct of 
establishment-based surveys; the inclusion of informal and non-monetary 
activities; timely revision of index numbers; and the annual compilation 
of supply and use tables.

The third article titled “Comparing the Real Size of African Economies: the 
2011 Round of the International Comparison Program for Africa” marks the 
evolution of ICP-Africa, which is characterized by a steady increase in the 
number of participating countries over the years. Fifty African countries 
participated in the 2011 round compared to just 15 in 1980 and one in 
1970. The high participation rate by the world economies during the 2005 
and 2011 benchmark years demonstrates the usefulness of the ICP results. 
It allows comparisons of the real value of production for each country, free 
from price and exchange rate distortions, by using standardized benchmarks. 
This in-depth article presents a comprehensive account of the methodology 
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adopted for the 2011 round, including the importance of purchasing power 
parities (PPPs), ICP expenditure classifications and pricing requirements, 
data collection using product lists and differing survey frameworks; and 
data validation processes. Finally, the article presents highlights of the 2011 
ICP results compared to the 2005 ICP results. As part of the highlights, 
it amplifies key standard ICP outputs for the 50 participating African 
economies, namely purchasing power parity (PPP) adjusted real GDP, real 
GDP per capita, the market exchange rate adjusted (nominal) GDP, and 
Price Level Indices (PLIs). 

The fourth article titled “An Investigation into the Discrepancy in Kenya’s 
Balance of Payments Statistics” examines the discrepancy (net errors and omis-
sions term) given to recorded statistics for the period 1975 to 2013. The 
article establishes that the statistical discrepancy is explained by outcomes 
from the capital and financial account, and more so by outcomes from the 
current account. The article concludes by advocating data collection reforms, 
including reviewing concepts and definitions as a way forward.

The last article titled “Comparing Growth Performance for Uganda Us-
ing GDP Data from Alternative Sources” compares GDP produced by the 
Uganda Bureau of Statistics (UBOS) relative to the World Development 
Indicators (WDI) series for the period 1970–2008. The article establishes 
that although the two series exhibit some consistency at times, the UBOS 
series is superior to the alternative and recommended for macroeconomic 
analysis or applied work.

We hope that you will find this special issue on economic statistics in Africa 
informative. We also trust that it will help to debunk the myths that have 
recently emerged concerning the reliability of African economic statistics. 
We would like to thank our contributors and all those who have made this 
volume a reality and we encourage the African Statistical Community to 
continue using the ASJ as an authoritative forum for sharing knowledge 
on statistics and development.

Dr. Charles Leyeka Lufumpa
Co-Chair, Editorial Board
Statistics Department
African Development Bank
Abidjan, Côte d’Ivoire
Email: c.lufumpa@afdb.org

Professor Ben Kiregyera
Co-Chair, Editorial Board
International Statistical Consultant,
Kampala
Uganda
Email : bkiregyera@yahoo.com
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Nous invitons nos lecteurs à découvrir le numéro 17 du Journal africain de 
statistiques. Le niveau d’intérêt dans l’ASJ ne cesse de croître, comme en 
témoignent les nombreuses demandes de lecteurs et contributeurs intéressés. 
La mission du Journal depuis sa création reste le même: à savoir, servir de 
forum et de plate-forme commune, de partager des idées sur les questions 
de développement de la statistique en Afrique et à stimuler la discussion et le 
dialogue sur les questions émergentes clés. Dans ce rôle, nous faisons appel 
non seulement pour les statisticiens à l’intérieur et en dehors du continent, 
mais à tous les autres intervenants qui travaillent pour assurer un avenir 
prospère, équitable et durable pour les pays africains.

Ce numéro spécial, qui se concentre sur les statistiques économiques en 
Afrique – en particulier par rapport à leur fiabilité et méthodologies – est 
devenu un sujet brûlant pour les économistes et les statisticiens non seulement 
dans la région, mais aussi de la communauté internationale du développe-
ment. La controverse a éclaté dans les médias à un moment crucial, alors que 
les économistes ont fait état que sept des dix économies les plus dynamiques 
dans le monde se trouvaient en Afrique. Plus précisément, des doutes ont été 
soulevés quant à la qualité des comptes nationaux qui mesurent le volume 
de la croissance économique. Cela a entraîné la BAD, en collaboration avec 
ses pays membres régionaux (PMR), de se lancer dans un audit des statis-
tiques et des pratiques économiques à travers le continent. La vérification 
a porté sur le niveau de conformité avec les normes internationales, de 
définitions, de la normalisation des concepts, des recommandations et des 
lignes directrices de chaque pays – en particulier son adhésion au Système 
de comptabilité nationale (SCN). Les conclusions de la vérification ont 
confirmé que les comptes nationaux africains étaient comparables dans leur 
fiabilité à ceux du reste du monde. Fondamentalement, cela a été également 
confirmé par la robustesse des résultats de PCI-Afrique 2011, qui est aligné 
aux exigences du SCN.

Le consensus qui se dégage à travers les pages de ce volume – une conclu-
sion réaffirmée par la plupart des économistes qui ont examiné les preuves 
concrètes – est que les comptes nationaux en Afrique, à la suite de l’exercice 
continu de rebasage du PIB et l’introduction de nouvelles méthodologies, 
sont maintenant sur une base beaucoup plus solide. L’ampleur des révisions 
du PIB de certains pays à la suite de l’exercice de rebasage a été prouvée 
pour être comparables à celles d’autres régions, comme le premier article 
de ce volume démontre clairement. Malgré ces signes positifs, des efforts 
rigoureux sont nécessaires de la part de certains pays africains à se confor-
mer pleinement aux dernières exigences du SCN et d’améliorer les données 
de base, en particulier pour les pays sortant d’un conflit. Néanmoins, un 
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programme de changement de base régulière pour être entrepris par toutes 
les nations africaines, liées à l’adoption des dernières méthodologies, veillera 
à ce que des changements réels dans les économies nationales sont pleine-
ment reflétés dans l’avenir.

Nous démarrons ce volume de l’ASJ avec un article intitulé « La fiabilité des 
statistiques économiques en Afrique, mettant l’accent sur la mesure du PIB ». 
Ceci définit le contexte pour les articles qui suivent, en examinant la qualité 
ou le degré d’excellence de produit intérieur brut (PIB) produite par les 
pays africains. Il montre la disponibilité des estimations de base du PIB, 
estime la disponibilité des données d’enquête et les statistiques des prix à 
partir de laquelle les comptes nationaux sont dérivés, et décrit la mesure 
dans laquelle les pays africains sont capables de suivre les lignes directrices 
internationales figurant dans le SCN. Un total de 44 pays a répondu au 
questionnaire sur les sources de la méthodologie et des données comme un 
moyen d’établir la fiabilité des comptes nationaux. L’article conclut que les 
statistiques des comptes nationaux de l’Afrique ne sont pas aussi mauvaises 
que certains critiques l’ont suggéré, mais souligne les zones de faiblesses qui 
doivent être abordées à l’avenir.

Le deuxième article présente « L’examen par les pairs des comptes nationaux 
pour les pays africains sélectionnés », à savoir le Ghana, la Zambie, la Gambie, 
et le Botswana. En 2013, la Banque africaine de développement a établi 
un programme d’examens par les pairs pour les statistiques économiques, 
en se concentrant sur les comptes nationaux. Ceci souscrit à l’objectif de 
longue date de la Banque pour renforcer les capacités statistiques dans ses 
pays membres régionaux. L’initiative est d’inspirer la confiance chez les 
utilisateurs quant à la compilation des comptes nationaux, en particulier 
pour les pays qui ont ou envisagent de changer la base de leur PIB. Examens 
par les pairs se concentrent sur le suivi de la conformité avec les normes 
internationales, recommandations et directives, comme énoncé dans le SCN. 
Les recommandations des quatre examens par les pairs varient d’un pays 
à l’autre. La Zambie, la Gambie, le Botswana et le Ghana ont été invités 
à apporter des améliorations spécifiques à leurs méthodes de compilation. 
Certaines recommandations communes dans les pays concernés compren-
nent, entre autres, la nécessité d’une conduite régulière des enquêtes auprès 
des établissements; l’inclusion des activités informelles et non monétaires; 
révision en temps utile des indices; et la compilation annuelle des tableaux 
des ressources et des emplois.

Le troisième article intitulé « La comparaison de la taille réelle des économies 
africaines: le cycle 2011 de la comparaison internationale pour l’Afrique » 
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marque l’évolution du PCI-Afrique, qui se caractérise par une augmentation 
constante du nombre de pays participants au fil des ans. Cinquante pays 
africains ont participé au cycle 2011 par rapport à 15 en 1980 et un seul en 
1970. Le taux de participation élevé par les économies du monde pendant 
les années de référence 2005 et 2011 démontre l’utilité des résultats du PCI. 
Il permet de comparer la valeur réelle de la production pour chaque pays, 
libre de prix et des taux de change des distorsions, en utilisant des repères 
standardisés. Cet article de fond présente un compte rendu détaillé de la 
méthodologie adoptée pour l’exercice 2011, y compris l’importance de 
parités de pouvoir d’achat (PPA), les classifications du PCI des dépenses et 
des exigences de prix, la collecte de données à l’aide des listes de produits et 
de différents cadres de l’enquête; et les processus de validation de données. 
Enfin, l’article présente les faits saillants des résultats du PCI 2011 par rap-
port aux résultats du PCI 2005. Dans le cadre des points forts, il amplifie 
les résultats clés du PCI pour les 50 participants économies africaines, à 
savoir  le PIB réel ajusté sur la parité du pouvoir l’achat (PPA), le PIB réel 
par habitant, le PIB ajusté sur le taux de change du marché (nominal), et 
le niveau des indices de prix (PLI).

Le quatrième article intitulé « Enquête sur la différence dans les statistiques du 
balance des paiements de Kenya » enquête sur l’écart (erreurs nettes et omis-
sions) compte tenu des statistiques disponibles pour la période 1975 à 2013. 
L’article établit que la divergence statistique s’explique par les résultats de 
le compte capital et financier, et plus encore par les résultats de la balance 
courante. L’article conclut en préconisant des réformes sur la collecte des 
données, y compris l’examen des concepts et des définitions comme une 
marche à suivre.

Le dernier article intitulé «Comparaison des performances de croissance de 
l’Ouganda à partir des données du PIB provenant de sources alternatives » 
compare le PIB produit par le Bureau ougandais de la statistique (UBOS) 
par rapport à la série du World Development Indicators (WDI) pour 
la période 1970–2008. L’article établit que, bien que l’exposition d’une 
certaine consistance à certains moments de deux séries, la série UBOS est 
supérieure à l’alternative et recommandé pour l’analyse macroéconomique 
ou au travail appliqué.

Nous espérons que vous trouverez ce numéro spécial sur les statistiques 
économiques en Afrique instructif. Nous espérons également que cela 
aidera à démystifier les mythes qui ont récemment émergé concernant la 
fiabilité des statistiques économiques africains. Nous tenons à remercier nos 
collaborateurs et tous ceux qui ont fait de ce volume une réalité et nous 
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encourageons la communauté africaine de statistique de continuer à utiliser 
l’ASJ comme un forum faisant autorité pour le partage des connaissances 
sur les statistiques et le développement.

Dr Charles Leyeka Lufumpa
Co-président du comité de rédaction
Département des statistiques
Banque africaine de développement
Abidjan, Côte d’Ivoire
Courriel: c.lufumpa@afdb.org

Professeur Ben Kiregyera
Co-président du comité de rédaction
Consultant international de statistique,
Kampala
Ouganda
Courriel: bkiregyera@yahoo.com
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1. The Reliability of Economic Statistics in 
Africa, Focusing on GDP Measurement

Statistical Capacity Building Division of the AfDB, under the leadership of 
Oliver J. M. Chinganya1

Abstract
In the first quarter of 2013 the African Development Bank carried out a survey 
to assess the reliability of the national accounts statistics of its regional member 
countries. A questionnaire covering methodology and data sources was circulated 
to its 54 member countries, to which 44 responded. The 44 respondents are 
representative of all parts of the continent and their replies enable an up-to-date 
evaluation of the quality of Africa’s estimates of gross domestic product and of the 
survey data and price statistics on which they are based. An analysis of the replies 
is presented in this paper. It looks at the availability of estimates at current and 
constant prices, the base years of constant price series, compliance with the 1993 
System of National Accounts, coverage of the informal sector and non-monetary 
transactions, and the range and frequency of survey and price data. Countries’ 
responses to a selection of questions are used to obtain a rough summary measure 
of quality. The analysis concludes that Africa’s national accounts statistics are 
not nearly as bad as critics in the development community have suggested, but 
points out areas of weakness that need to be addressed.

Key words: System of National Accounts 1993; gross domestic product estimates; 
supply and use tables; coverage of accounts; base years.

Résumé
Dans le premier trimestre de 2013, la Banque africaine de développement a 
réalisé une enquête pour évaluer la fiabilité des statistiques des comptes natio-
naux de ses pays membres. Un questionnaire portant sur la méthodologie et 
les sources des données a été distribué à 54 de ses pays membres dont 44 ont 
répondu. Les 44 répondants sont représentatifs de toutes les parties du continent 
et leurs réponses permettent une évaluation à jour de la qualité des estimations 
de l’Afrique du produit intérieur brut et des données de l’enquête et des statis-
tiques des prix sur lesquels ils sont basés. Une analyse des réponses est présentée 
dans le papier. Il se penche sur la disponibilité des estimations à prix courants et 
constants, les années de référence de séries à prix constants, la conformité avec le 
Système de comptabilité nationale de 1993, la couverture du secteur informel et 
les opérations non monétaires et la gamme et la fréquence des données d’enquête 
et de prix. Les réponses des pays à une sélection de questions sont utilisées pour 
obtenir une mesure sommaire approximative de qualité des données. L’analyse 

1. This article was prepared by the Statistical Capacity-Building Division of the Statis-
tics Department, the African Development Bank Group, under the leadership of Oliver 
J. M. Chinganya.
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conclut que les statistiques des comptes nationaux en Afrique ne sont pas aussi 
mauvaises que les critiques de la communauté de développement ont suggéré, 
mais souligne les faiblesses qui doivent être abordées.

Mots clés : Système de comptabilité nationale 1993 ; estimations de produit 
intérieur brut; tableaux des ressources et des emplois; la couverture des comptes; 
les années de base 

1. INTRODUCTION

In 2010 Ghana announced that in recent years its gross domestic prod-
uct (GDP) had been underestimated by up to 60 percent. The ensuing 
revision effectively promoted Ghana from a low-income country to a 
lower-middle-income country in the World Bank’s classification system. 
Ghana’s revision was well publicized and led a number of observers, both 
within and outside Africa, to question the reliability of Africa’s statistics 
in general and its GDP estimates in particular. The African Development 
Bank (AfDB) was naturally concerned about these criticisms because for 
some years it had run an extensive and largely successful program aimed 
at enhancing statistical capability in the region. An additional reason for 
concern was that at that time the AfDB was organizing the 2011 round 
of the International Comparison Program (ICP) in the Africa region. The 
main purpose of the ICP is to compare the real levels of GDP in Africa and 
other regions – real in the sense that price differences between countries 
are removed so that the comparison is between the underlying volumes of 
goods and services being produced and consumed in the countries being 
compared. If Africa’s GDP estimates for 2011 were really as weak as critics 
were alleging – whereby some countries might be understating or overstating 
their GDP by 60 percent or more – then the whole African component of 
the ICP would be undermined.

But are Africa’s national accounts statistics as unreliable as some critics 
claim? In attempting to answer this question, the AfDB in March 2013 
carried out a survey to assess the reliability of the GDP estimates of its 54 
member countries. A questionnaire was sent to experts in national statisti-
cal offices. It asked about their national accounts methodology, including 
its conformity with the internationally agreed 1993 System of National 
Accounts (SNA 1993). It also asked whether countries were making all the 
imputations for non-monetary activities called for in the SNA, and what 
kinds of survey and price statistics were available on which to base the GDP 
estimates. The 101 questions used for the survey are given in Appendix 1. 
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Table 1. The 54 countries approached by the AfDB for its survey on 
national accounts

Algeria Ethiopia Niger

Angola Gabon Nigeria

Benin Gambia, The Rwanda

Botswana Ghana São Tomé and Príncipe

Burkina Faso Guinea Senegal

Burundi Guinea-Bissau Seychelles

Cameroon Kenya Sierra Leone

Cabo Verde Lesotho Somalia

Central African Republic Liberia South Africa

Chad Libya South Sudan

Comoros Madagascar Sudan

Congo Republic Malawi Swaziland

Congo, Dem. Rep. Mali Tanzania

Côte d’Ivoire Mauritania Togo

Djibouti Mauritius Tunisia

Egypt. Morocco Uganda

Equatorial Guinea Mozambique Zambia

Eritrea Namibia Zimbabwe

Notes: Non-respondent countries are indicated in italic. The Gambia and Liberia responded 
to the survey but their replies arrived too late for inclusion in the analysis.

The AfDB sent the questionnaire to the 54 countries listed in Table 1. 
Replies were received from 44 of them. This represents a high response 
rate of over 80 percent. Except for Angola, the ten non-respondents were 
mainly small countries and included some that are currently experiencing 
civil unrest. The replies from the 44 respondents provide the broadest 
picture to date of the quality of national accounts and related survey and 
price statistics in Africa. The respondent countries are representative of all 
parts of the continent. This paper analyzes their replies.

2. REVISIONS TO NATIONAL ACCOUNTS

Recent revisions to African GDP estimates have alarmed many observers 
both within and outside the region. In the analysis below, the revisions to 
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African GDP estimates are put in an international perspective. Are they 
significantly out of line with revisions routinely made by countries in other 
regions?

Table 2. Percentage revisions to GDP estimates for 2005  
(ICP estimates for 2005 compared with the latest AfDB/ESCAP/
OECD estimates for 2005)

% 
Revision

Africa Asia OECD

Number % Number % Number %

+10.0 and over 4 9 2 6

+5.0 to +9.9 5 11 4 18 2 6

+2.5 to +4.9 3 7 1 5 6 20

+1.0 to +2.4 2 5 3 14 7 23

+0.1 to +0.9 1 2 4 18 7 23

0.0 19 45 2 9

-0.1 to -0.9 3 14 5 17

-1.0 to –2.4 3 7 1 3

-2.5 to -4.9 1 2

-5.0 to -9.9 4 9 5 23

-10 and over 1 2

Total 43 100 22 100 30 100

Table 2 shows the size and direction of revisions that countries in Africa, 
Asia, and the OECD regions had made to their estimates of 2005 GDP 
by the beginning of 2013. The year 2005 was chosen because the GDP 
estimate for that year was used as the reference year in the first round of 
the enlarged International Comparison Program (ICP 2005). All countries 
covered in the table were required to supply GDP estimates for 2005 broken 
down into 155 detailed expenditure categories. Workshops for the 146 
participating countries were organized in the different regions to explain 
the national accounts requirements for ICP 2005. The GDP data reported 
by countries were subject to close scrutiny, resulting in improvements to 
the methodology and data sources used by several countries. The GDP 
estimates for 2005 were the best that countries were able to make when 
they submitted them for ICP 2005 in 2006 or 2007. Even so, as the table 
reveals, in the six or seven years since then, many countries have revised 
these 2005 GDP estimates.
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The revisions were due to several causes: some countries have moved closer 
to SNA 1993 standards, while others have rebased their estimates following 
a new population census or a new industrial or agricultural survey or the 
implementation of regular household surveys. In addition, during the last 
decade there has been a concerted effort, led by the international organizations 
including the AfDB, to help countries to improve the comprehensiveness 
of their GDP estimates by ensuring fuller coverage of informal activities. 
System changes – from the SNA 1968 to the SNA 1993 – account for an 
increase in GDP of, at most, 1 or 2 percentage points. The larger changes 
shown in the table stem from improved data sources or better coverage of 
the informal sector. Note, however, that not all revisions lead to higher 
GDP: in all three regions, better data sources have led some countries to 
make downward revisions to their 2005 GDP estimates.

Revisions in all three regions show a similar pattern. African countries do 
not, in general, make larger revisions to their national accounts than do 
countries in the other two regions. This is true even when comparing Afri-
can countries to OECD countries – the latter representing countries with 
the longest experience in compiling national accounts and which generally 
have access to a wider range of basic data than countries in Asia or Africa. 
The large revision to GDP reported by Ghana has understandably alarmed 
many observers. But while this revision is clearly worrisome, the evidence 
from Table 2 does not support the view that there is a general, widespread 
problem associated with African national accounts.

3. BASIC GDP ESTIMATES

3.1 Availability of GDP estimates
Countries usually start by estimating GDP as the sum of value added by the 
different kinds of economic activities. Value added is gross output minus 
intermediate consumption. This method of calculating GDP is generally 
referred to as the production approach and is denoted by GDP (P). Table 
3 shows that 43 of the 44 countries that responded to the survey publish 
GDP (P) both at current and constant prices. Equatorial Guinea is the only 
country that does not currently publish any GDP estimates, although it 
is probable that several of the ten non-respondents are also not publishing 
GDP at present.2

2 A return from Liberia, which arrived too late to be included in this analysis, shows that 
it does not currently publish any GDP estimates, although some are made for internal use.
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Table 3. Publication of basic GDP estimates as of March 2013

Basic GDP estimates: Questions posed

Countries responding  
Yes

Number %

Do you publish annual estimates of GDP by kind of activ-
ity at current prices? (Production approach)

43 98

Do you publish annual estimates of GDP by kind of activ-
ity at constant prices? (Production approach)

43 98

Do you publish annual estimates of final expenditure on 
GDP at current prices? (Expenditure approach)

41 93

Do you publish annual estimates of final expenditure on 
GDP at constant prices? (Expenditure approach)

36 82

 
Once their GDP (P) estimates are established, countries then move on to 
estimating GDP as the sum of final expenditures – household and govern-
ment consumption, gross fixed capital formation, change in inventories, 
and exports less imports of goods and services. GDP estimated from the 
expenditure side is referred to as the expenditure approach and is denoted 
by GDP (E). It is more difficult to estimate GDP (E) than GDP (P) because 
measuring household consumption expenditure, gross fixed capital formation 
and change in inventories poses particular problems. Nevertheless, as Table 
3 shows, all but three of the 44 countries now publish GDP (E), although 
only 36 publish GDP (E) at constant as well as current prices. 

Table 4. Latest year published for GDP (P) and GDP (E) as of 
March 2013

Year

GDP by kind of activity Expenditure on GDP

At current 
prices

At constant 
prices

At current 
prices

At constant 
prices

2007 1 1 1

2008 1 1 1 1

2009 2 2 2 2

2010 6 5 6 5

2011 25 25 23 21

2012 8 10 8 6

 
Table 4 shows the latest years for which GDP (P) and GDP (E) had been pub-
lished by March 2013. Ten countries had released GDP (P) at constant prices for 
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2012 and 25 had published GDP (P) at constant prices for 2011. Ten countries 
had only published GDP estimates for 2010 or earlier and by 2013 these would 
only have been of historical interest. GDP (E) estimates for 2012 or 2011 were 
available for 31 countries in current prices and for 27 in constant prices.

3.2 Base years
Constant price estimates are obtained either by extrapolating GDP of a 
base year using volume indicators or by deflating current price estimates by 
price indices. Usually a mixture of methods is used. For example, constant 
price value added in agriculture may be obtained by extrapolating base year 
current price estimates by volume indicators of crop output or numbers of 
livestock, while constant price value added in manufacturing may be ob-
tained by deflating current price estimates using the relevant components 
of the consumer price index. Whichever method is used, the choice of the 
base year is important because either the relative volumes or the relative 
prices of the base year are embedded in the constant price series. In reality, 
both relative prices and relative volumes will change over time, so the base 
year needs to be updated at regular intervals. The SNA 1993 recommends 
the use of annual chain indices, which means in effect that the base year 
is updated each year. If countries are not able to use annual chain indices, 
the base year should be updated every five years.

The left column of Table 5 shows the base years being used for constant price 
estimates in 43 countries in March 2013. Only nine – Cabo Verde, Egypt, 
Ethiopia, Djibouti, Guinea, Malawi, São Tomé and Príncipe, Togo, and 
Zimbabwe – have base years that meet the five-year rule (that is 2007 or later). 
Nineteen countries have base years that are at least ten years old, and eight – 
Benin, Central African Republic, Comoros, Congo Republic, Madagascar, 
Mali, Nigeria, and Sudan – use base years that are more than 20 years old.

3.3 Supply and use tables 
A supply and use table (SUT) equates the supply of goods and services 
from domestic production and imports with their use for intermediate 
consumption or final uses (government and household consumption, capital 
formation, and exports). The rows of the SUT contain products, while the 
columns show the various industries and sectors that use them. SUTs have 
proved an excellent mechanism for ensuring that GDP estimates from the 
production side – GDP (P) – and GDP estimates from the expenditure 
side – GDP (E) – are consistent. Furthermore, the process of balancing 
supply and use means that the estimates of both supply and use are made 
more reliable. The use of SUTs for estimating the basic GDP aggregates 
is now standard practice in North America and Europe and an increasing 
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number of countries in other regions are following their lead, including 
countries in Africa.

Table 5. Base year for GDP estimates at constant prices and reference 
year for latest supply and use tables as of March 2013

Base year for GDP estimates at 
constant prices Year

Reference year of latest supply 
and use table

1 1982

1983

1 1984

2 1985

1986

1 1987

1988

1989

3 1990

1991

1992

1993

1 1994 1

1995 1

1 1996

1 1997 1

1 1998 1

2 1999

2 2000

3 2001 2

1 2002 1

1 2003

3 2004 1

4 2005 1

6 2006 2

3 2007 5

2008 3

4 2009 5

2010 4

2 2011 5
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Twenty-nine countries in Africa have compiled at least one SUT since 2000 
and 14 countries now compile them every year, viz. Burkina Faso, Cabo 
Verde, Central African Republic, Congo Republic, Côte d’Ivoire, Malawi, 
Mauritania, Mauritius, Mozambique, Niger, Senegal, South Africa, Togo, 
and Tunisia. Note that the latest published GDP estimates will not always 
be based on the annual SUT, as this may only become available some 
months or even years later. When the SUT is eventually available, the GDP 
estimates will then be revised. The right column of Table 5 shows the latest 
year for which SUTs were available in March 2013.

4. TREATMENT OF SNA 1993 FEATURES

During the 1970s three international organizations (World Bank, IMF, and 
the United Nations) together with the AfDB, made efforts to help countries 
adopt the SNA 1968. This was the first version of the SNA that had a fully 
integrated set of accounts for each of the institutional sectors – households, 
government, non-profit institutions, and financial and non-financial enter-
prises. The SNA 1968 was revised in 1993 and for many countries the SNA 
1993 is the one they are currently trying to implement. It was also the one 
to be used by all countries participating in the 2005 and 2011 rounds of 
the ICP. A few countries in Africa are now seeking to implement the SNA 
2008 but, for the majority, the SNA 1993 remains their target system. The 
question then arises: how closely are they following the SNA 1993?

The SNA 1993 introduced a number of changes which affect the level 
of GDP. Almost all have the effect of increasing GDP compared to SNA 
1968. If all the new features of the SNA 1993 are implemented, then GDP 
is increased by between 1 and 2 percent in most countries. Table 6 shows 
the extent to which the 43 countries have implemented these new features 
of the SNA 1993.
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Table 6. How closely African countries follow new features of the 
SNA 1993 as of March 2013

Adherence to new features of the SNA 1993:  
questions posed

Countries responding  
Yes

Number %

Do you treat expenditure on computer software by produc-
ers as capital formation?

26 59

Do you treat mineral exploration as capital formation? 27 61

Do you treat government expenditure on military durable 
goods other than weapons as capital formation?

27 61

Do you allocate financial intermediation services indirectly 
measured (FISIM) to the institutional sectors which con-
sume them?

16 36

Do you estimate acquisitions and disposals of valuables? 8 18

 
Expenditures on computer software, prospecting for minerals, and on certain 
types of military equipment were all treated as intermediate consumption 
in the SNA 1968 but they are defined as gross fixed capital formation in 
the SNA 1993. About 60 percent of African countries have so far adopted 
this broader definition of gross fixed capital formation.

Less than half of the countries allocate imputed bank service charges – or 
financial intermediation services indirectly measured (FISIM) in the SNA 
1993 terminology – to the sectors that consume them. FISIM is the dif-
ference between interest earned by banks and interest paid to depositors 
and in all systems of national accounts this difference is treated as part of 
the gross output of banks. In the SNA 1968, this was treated as intermedi-
ate consumption of producers; however, the SNA 1993 recommends that 
FISIM consumed by households, by government, and by the rest of the 
world should be shown as final, rather than intermediate, consumption. 
This has the effect of increasing GDP. All countries have found it difficult 
to allocate FISIM to consumers and only 16 of the 44 countries in Africa 
have so far managed to do so.

Even fewer countries (eight) identify expenditure on valuables. Valuables 
are goods that are purchased in the expectation that they will increase in 
value over time and include precious metals, jewelry, and works of art. For 
example, suppose that a business buys an original sculpture to decorate a 
reception area with the expectation that the sculpture will increase in value 
over the years. In the SNA 1968 this expenditure would have been treated 
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as a normal business outlay and formed part of intermediate consumption. 
In the SNA 1993, however, the net acquisition of valuables – valuables 
purchased minus valuables sold – is treated as capital formation and so 
increases GDP.

As regards the implementation of the SNA 1993, the picture is mixed. Only 
Ethiopia and the Seychelles reported implementing all five of the new SNA 
1993 features listed in Table 6 and eight countries are not yet implementing 
any of the new features – Comoros, Côte d’Ivoire, Guinea, Guinea-Bissau, 
Madagascar, Rwanda, Uganda, and Zambia. The national accounts of the 
remaining countries are a mixture of the SNA 1968 and the SNA 1993. 

Note that few countries implement all features of a new SNA at the same 
time. The usual practice is to adopt the new guidelines in a piecemeal 
fashion, with particular features of the new system being implemented as 
data sources allow. When national accountants are asked which system they 
are following, their answers will depend on how far they have progressed 
in adopting the new features. At some point they may feel that they have 
adopted a new system even if their accounts still retain features of an earlier 
one. Implementation of a new system is a continuum and not a fixed point.

5. COVERAGE OF THE ACCOUNTS

5.1 Coverage: the informal sector 
The SNA 2008 was the first version of the SNA to include a chapter dis-
cussing informal/non-observed/underground activities in the GDP.3 This 
has led some observers to conclude that such activities were not covered 
in GDP according to previous versions of the SNA. This is quite wrong. 
Previous versions did not distinguish between informal and formal produc-
tion but make it clear that all types of production are to be included. This 
is irrespective of whether they take place in large corporate enterprises that 
keep full written accounts, in small family businesses, or in one-person 
enterprises that may keep no records at all of incomes and outlays. All 
countries try to include these activities in their GDP estimates although 
there are many difficulties in ensuring full coverage. Better measurement 
of the informal sector has emerged as a key issue for national accountants 
in all developing countries. Indeed, efforts to improve coverage have been 

3 “Chapter 25: Informal aspects of the economy,” System of National Accounts 2008, 
European Commission, International Monetary Fund, Organization for Economic Co-
operation and Development, United Nations, World Bank, published by United Nations, 
New York, 2009.
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responsible for some of the large revisions made to the national accounts 
in Ghana, Malawi, and other countries in the last few years.

The survey did not ask about coverage of informal activities, as this was 
to be the subject of a detailed follow-up investigation into the sources and 
methods used by a smaller selection of countries. However, the survey 
did ask countries about surveys of the informal sector and over half of the 
respondents (23 countries) reported that they had carried out at least one 
such survey since 2000.

5.2 Imputing values to non-monetary production
Apart from informal activities, another difficulty is that the SNA requires 
countries to impute values to various non-monetary transactions. Table 7 
shows the numbers and percentages of countries that make imputations 
for the non-monetary types of production that are likely to be important 
in most African countries.

Table 7. Coverage of non-monetary production as of March 2013

Coverage of non-monetary production: Questions 
posed

Countries responding 
Yes

Number %

Do you impute rents for owner-occupied dwellings in rural 
areas?

36 82

Do you impute rents for owner-occupied dwellings in 
urban areas?

39 89

Do you include own-produced crops and livestock in 
household consumption expenditure?

39 89

Do you include estimates for own-construction of dwell-
ings?

36 82

Do you include estimates for own-construction of other 
buildings (for example storehouses, barns, cattle-pens)?

27 61

Do you include the net increase in herds of domestic ani-
mals in the gross output of agriculture?

33 75

Do you include consumption of fixed capital in final con-
sumption expenditure of government?

31 70

All versions of the SNA require that the value of housing services should 
be included in GDP regardless of whether these are explicitly purchased in 
the form of rents paid to the owner or are implicitly paid by homeowners 
to themselves when acting as both providers and consumers of housing 
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services. While the percentage of countries that include imputed rents for 
owner-occupiers is high – 82 percent for owner-occupiers in rural areas 
and 89 percent in urban areas – the surprising thing is that four countries 
(Comoros, Guinea-Bissau, Madagascar, and Mozambique) do not impute 
any rents for owner-occupiers and three (Guinea, São Tomé, and Swaziland) 
do not impute rents for owner-occupiers in rural areas. When properly 
measured, total rents for dwellings (that is both actual and imputed rents 
together) account for at least 5 percent of GDP in low-income countries, 
while in richer countries the percentage is often twice that level. In Africa 
most people are owner-occupiers and the omission of imputed rents means 
that GDP is underestimated and will not be comparable with GDP estimated 
by countries that follow the SNA rules.

Table 8. Methods used to impute rents as of March 2013

Methods used to impute rents: Questions posed

Countries responding  
Yes

Number %

In Rural Areas:

Do you use actual rents for similar dwellings? 25 57

Do you use rents estimated by owner-occupiers? 18 41

Do you apply the user cost method? 8 18

In Urban Areas:

Do you use actual rents for similar dwellings? 29 66

Do you use rents estimated by owner-occupiers? 18 41

Do you apply the user cost method? 7 16

Note: Percentages exceed 100 percent because more than one method can be used for 
different types of dwellings.

 
The SNA suggests that rents should be imputed to owner-occupiers us-
ing rents actually paid for similar dwellings. Table 8 shows that this is the 
method most commonly used for both rural and urban owner-occupiers. 
The problem here is to find dwellings that are actually being rented. This 
is particularly a problem for dwellings in rural areas. These are often con-
structed by their owners using locally available materials such as bamboo, 
wattle and daub, and palm fronds and are almost never rented. When no 
actual rents are available, many countries ask the owners to estimate what 
they think they would have to pay to rent their dwelling or, alternatively, 
what they would charge in rent for someone else to live in it. Table 8 shows 
that this is the second commonest method used in Africa. 
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Owners’ rent estimates are notoriously unreliable and when actual rents 
for similar dwellings are not available, user cost is the preferred method 
to estimate imputed rents. User cost requires the national accountant to 
simulate rents by adding up the various costs the owner would need to take 
into account if renting the dwelling to a third party. These are the costs of 
repair and maintenance, insurance, depreciation, and profit margin; the 
owner’s expected capital gain is then deducted as a kind of negative cost. 
The difficulty with user cost is that it requires an estimate of the market 
value of the dwelling stock in order to calculate depreciation, profit margin, 
and capital gain. Table 8 shows that only six countries – Central African 
Republic, Ghana, Nigeria, Tunisia, Uganda, and Zambia – are currently 
imputing rents by the user cost method for dwellings in both rural and urban 
areas. Botswana and Zimbabwe reported user cost as a method employed 
for rural dwellings and São Tomé and Príncipe uses the method for urban 
dwellings.

Almost all countries (89 percent) estimate the value added by production 
of crops and livestock for own consumption. The four countries that do 
not follow this practice are Comoros, Madagascar, Nigeria, and Zambia. 
Seven countries – Burkina Faso, Comoros, Madagascar, Malawi, Seychelles, 
Swaziland, and Tunisia – do not estimate the value added of construction 
of dwellings by families for their own use. Most countries also estimate the 
value added by construction of farm buildings such as storage shelters, byres, 
and cattle pens. But 16 countries omit this form of production, including 
several countries where this is likely to be significant, namely Burkina Faso, 
Democratic Republic of Congo, Ghana, Madagascar, Malawi, Niger, Sudan, 
and Swaziland. According to the SNA, the gross output of animal husbandry 
includes both the value of animals sold for slaughter or export and the net 
increase in herds. In this respect, 33 countries (75 percent) estimate the 
net increase but ten countries do not do so. Finally, 12 countries do not 
include estimates of depreciation of government assets in their calculation 
of government expenditure and value added. 

All these omissions – except for the net increase in herds, which may be 
negative as well as positive – mean that GDP is being underestimated and 
is not comparable with GDP estimates for countries that follow the SNA 
guidelines. The survey revealed two quantitatively important omissions in 
most African countries’ coverage of non-monetary production: (i) failure 
to impute rents to owner-occupiers and to estimate the value added from 
production of crops and livestock for own consumption and (ii) failure to 
include value added from own construction of dwellings and other buildings.
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6. COLLECTION OF SURVEY DATA

6.1 Range and frequency of censuses and surveys conducted
GDP estimates are only as good as the basic data from which they are de-
rived. Table 9 shows the numbers and percentages of countries that have 
had at least one survey or census since 2000 on seven important aspects of 
the economy – household expenditures, industrial and agricultural output, 
labor force participation, the informal sector, the numbers and characteristics 
of dwellings, and the population. For the population census, respondents 
were asked if one had been carried out since 1990.

Table 9. Frequency of different surveys and/or censuses as of March 
2013

Availability of survey/census data: Questions posed

Countries responding  
Yes

Number %

Have you had a household expenditure or budget survey 
since 2000?

43 98

Have you had an industry/enterprise/business survey or 
census since 2000?

36 82

Have you had an agricultural survey or census since 2000? 24 55

Have you had a household labor force survey since 2000? 31 70

Have you had a survey of the informal sector since 2000? 23 52

Have you had a survey or census of dwellings since 2000? 26 59

Have you had a population census since 1990? 43 98

All countries except Djibouti have conducted at least one household budget 
or expenditure survey since 2000, and 36 countries (82 percent) have had 
at least one industry/enterprise/business survey or census. However, only 
just over half of the countries (24) have undertaken a census or survey of 
agriculture since 2000. This is somewhat surprising, given the importance 
of agriculture throughout Africa. In the absence of survey data, agricultural 
output and value added have to be inferred from often unreliable reports 
from Ministry of Agriculture officials or from export and import statistics. 
Twenty-three countries have had at least one survey of the informal sector. 
In the francophone countries, these have usually been multi-stage (1-2 
or 1-2-3) surveys, in which a household labor force survey is first used to 
identify households containing owners of unincorporated enterprises, with a 
second survey shortly afterwards to collect detailed data on informal income 
and expenditures. In the 1-2-3 survey, a third survey collects additional 
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information on total household incomes and expenditures.4 Surveys of 
dwellings often form part of the population census. Twenty-six countries 
have had at least one dwelling survey or census since 2000.

Population censuses are an important data source for national accounts in 
developing countries. Population growth rates are commonly used to ex-
trapolate employment, expenditures or incomes from periodic household 
and enterprise surveys. When results of a new population census become 
available, the national accounts often have to be rebased to the new level 
(higher or lower) implied by the latest census figures. Population censuses 
are usually carried out every ten years and 43 countries (98 percent) have 
had one or more population census since 1990. In 27 of these countries, 
a population census had been undertaken within the previous five years, 
but in nine countries – Benin, Côte d’Ivoire, Equatorial Guinea, Guinea, 
Madagascar, Mauritania, Morocco, Senegal, and Uganda – more than ten 
years had elapsed since such a census was carried out. The Democratic Re-
public of the Congo has had no population census since 1990. Outdated 
census data, or a complete lack of such data, does raise questions about the 
reliability of both GDP levels and growth rates.

Mauritius is the only country to carry out a household expenditure survey 
every year and the only country to conduct an annual survey of the informal 
sector. Fourteen countries have annual surveys of industry; eight have an-
nual surveys of the labor force; and nine countries conduct annual surveys 
of agriculture. In the OECD countries, by contrast, surveys of industry and 
agriculture are usually annual and household surveys of expenditures and 
labor force are often quarterly or even monthly.

4 Multistage surveys in Africa have mostly been assisted by AfDB’s partner agency – 
Observatoire Economique et Statistique d’Afrique Subsaharienne (AFRISTAT).
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Table 10. Latest reference years for seven types of surveys and 
censuses as of March 2013
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1993 1

1994 1

1995

1996 1

1997

1998 1

1999

2000 1

2001 1 2 1 2 1

2002 1 1 1 1 3

2003 1 2 1 1 2

2004 1 2 2 1 1 1

2005 1 2 2 1 1 1

2006 2 2 5 1 2 3

2007 7 2 2 2 4 5

2008 5 3 1 2 2 3

2009 2 3 1 3 3 5

2010 8 5 1 2 2 5 5

2011 11 11 3 5 4 4 4

2012 2 4 8 12 4 4 5

2013 2 1 1 1

6.2 Reference years for seven types of surveys and censuses
Table 10 shows the latest years for the seven types of surveys/censuses. When 
data are used from an earlier survey, they have to be extrapolated to the 
current year using a relevant indicator. The reliability of the extrapolated 
estimate will depend on both the relevance of the indicator used and on 
the length of the period. As a rule of thumb, if the survey data are more 
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than five years old (2006 or earlier in this case), the extrapolated data can 
be taken to be of poor reliability. Table 11 shows the numbers of countries 
with survey data dating before and after 2007. The five-year test suggests 
that many countries are extrapolating data for their GDP estimates using 
relatively old data. This poses particular problems with data from household 
labor force surveys, industry/business/enterprise surveys, informal sector 
surveys, and population censuses. 

Table 11. Countries with survey data dating before/after 2007 as of 
March 2013

Type of Survey Data 2006 or earlier 2007 or later

Household income/expenditure survey 6 37

Agriculture survey/census 7 17

Industry/business/enterprise survey 8 28

Household labor force survey 9 22

Informal sector survey 7 16

Dwelling survey/census 4 22

Population census 16 25

7. PRICE STATISTICS

Price indices are relevant for constant price estimates of both GDP(P) and 
GDP(E) although, as noted earlier, constant price series can also be obtained 
by extrapolating base year estimates using volume indicators. The preferred 
method, however, is to deflate current price GDP using appropriate price 
indices.

Table 12. Availability of price data as of March 2013 

Types of price data collected: Questions posed

Countries responding  
Yes

Number %

Do you have a consumer price index? 44 100

Do you collect any wholesale prices? 7 16

Do you collect any producer prices? 24 55

Do you collect prices of construction materials? 23 52

Do you collect data on wages of construction workers? 10 23

Do you collect data on unit values of exports and imports? 31 70
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All countries have consumer price indices (CPIs). The CPI or relevant com-
ponents are widely used for deflating current price estimates of household 
expenditure for GDP (E). These are usually monthly indices, although in 
a few cases they are only compiled each quarter. Relatively few countries 
collect wholesale prices, but 24 (55 percent) collect producer prices, which 
can be used for deflating gross output and value added for GDP (P). Prices 
of construction materials and wages of construction workers are relevant for 
deflating the building and construction component of gross fixed capital 
formation and may also be used for deflating output of the construction 
sector. Twenty-three countries collect prices of construction materials but 
only ten have data on construction workers’ wages. Thirty-one countries 
compile unit-value indices from customs documents for merchandise trade.

Table 13. Reference year for the weights of the consumer price index 
as of March 2013

Year Countries Year Countries Year Countries 

1980 1991 2002

1981 1 1992 2003 2

1982 1993 2004 2

1983 1994 1 2005 4

1984 1995 2006 5

1985 1996 1 2007 6

1986 1997 2008 7

1987 1998 2009 4

1988 1999 2 2010 1

1989 2000 2011 3

1990 1 2001 1 2012 3

Table 13 shows the base year for the CPIs of the 44 countries. Twenty-four 
are using a relatively recent base year – 2007 or later. A further 13 have base 
years that are between six and ten years out of date, while six countries have 
base years dating back to the 1990s and earlier – Central African Republic 
(1981), Comoros (1990), Namibia (1994), São Tomé and Príncipe (1996), 
Djibouti and Ghana (both 1999). At times of fast economic growth (as 
now), relative prices may change rapidly and out-of-date deflators give a 
misleading picture of the real growth of the economy.
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8. QUALITY OF STATISTICS

8.1 Quality of national accounts
The survey questionnaires can be used to assess the overall quality of each 
country’s national accounts by assigning quality points to a selection of 
variables. Appendix 2 lists the 71 variables selected. They cover the extent 
to which countries conform to the SNA 1993 and include: the various im-
putations the system calls for; the range of survey data available to countries 
and whether or not they are recent; and the types of price data available to 
countries for the deflation of GDP. Additional quality points are awarded 
for the use of preferred methodologies (for example, user cost for imputing 
rents of owner-occupiers), use of a recent base year, national coverage of 
surveys, for conducting surveys or compiling SUTs on an annual basis, and 
for collecting price data on a monthly basis. Note that each of the 71 quality 
points is given the same weight. Thus, for example, the fact that a country 
publishes GDP (E) at constant prices (an important quality feature) is given 
the same weight as the fact that it collects information on wholesale prices 
(a less important quality feature). The country rankings shown in Table 14 
would no doubt be different if weights had been assigned.

Column B of Table 14 ranks countries using all 71 quality points. Columns 
C, D, and E rank countries using scores for, respectively, SNA conformity 
and coverage, availability of survey data, and range of price statistics col-
lected. Based on all 71 quality variables in Column B, Zimbabwe, Mauri-
tius, South Africa, and Egypt come top in that order. At the bottom of the 
table, the weakest performer is Equatorial Guinea, followed by Comoros, 
Guinea-Bissau, and then Djibouti 

Looking only at the quality variables relevant to SNA conformity and 
coverage of the accounts in Column C, Zimbabwe, Mauritius, South 
Africa, and Egypt come top while Comoros, Guinea-Bissau, Madagascar, 
and Swaziland are the weakest four. The low scores are due to the fact that 
few or none of the SNA 1993 innovations have so far been implemented 
by these countries. Equatorial Guinea has a zero score because it does not 
presently publish national accounts statistics.

Column D ranks countries according to their access to survey data and to 
how recent these data are. Zimbabwe, Ethiopia, South Africa, and Mozam-
bique are particularly rich in the range of survey data available, while Central 
African Republic, Djibouti, Nigeria, and Equatorial Guinea are noticeably 
weak. In the absence of survey data, these countries’ national accounts must 
inevitably rely on a number of more or less plausible assumptions and these 
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countries are likely to make large revisions to their national accounts when 
and if actual survey data become available.

Finally, Column E shows the range of price data collected by the 44 coun-
ties. Egypt, Tanzania, and Algeria collect the largest set of price statistics, 
with Madagascar, Djibouti, and Congo Republic collecting the least. Price 
data are relevant to GDP estimates at constant prices, which are the basis 
for evaluating real growth of economies. In the absence of price data, real 
growth estimates have to be made by extrapolating the base year current 
price data using volume indicators. This is generally regarded as less reliable 
than deflation of current price GDP by price indices.

Table 14. Ranking of quality variables

Country

All quality 
variables 
(1 to 71)

National ac-
counts qual-
ity variables  

(1 to 29)

Survey qual-
ity variables  
(30 to-57)

Price quality 
variables  

(58 to 71)

(A) (B) (C) (D) (E)

Zimbabwe 1 1 1 4

Mauritius 2 2 5 7

South Africa 3 3 3 5

Egypt 4 4 11 1

Niger 5 6 8 9

Ethiopia 6 23 2 12

Cabo Verde 7 8 9 28

Mozambique 8 24 4 21

Algeria 9 9 32 3

Botswana 10 14 10 38

Morocco 11 11 19 10

Tunisia 12 5 12 29

Kenya 13 16 14 15

Benin 14 17 16 19

Zambia 15 36 6 13

Tanzania 16 29 25 2

Ghana 17 21 20 11

Chad 18 13 23 27

Senegal 19 15 30 8

Mali 20 20 21 23
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Country

All quality 
variables 
(1 to 71)

National ac-
counts qual-
ity variables  

(1 to 29)

Survey qual-
ity variables  
(30 to-57)

Price quality 
variables  

(58 to 71)

(A) (B) (C) (D) (E)

Malawi 21 31 13 24

Cameroon 22 27 15 34

Burkina Faso 23 28 24 18

Seychelles 24 39 17 6

Lesotho 25 7 34 32

Namibia 26 19 26 31

Swaziland 27 40 7 36

Rwanda 28 33 18 30

Togo 29 18 36 14

Central African 
Republic

30 12 41 17

Uganda 31 32 28 35

Sudan 32 37 29 20

Mauritania 33 25 38 22

Ivory Coast 34 38 27 33

Guinea Conakry 35 34 37 16

Congo Republic 36 26 31 44

São Tomé & 
Principe

37 30 33 39

Congo, Dem. 
Rep.

38 35 35 26

Nigeria 39 10 43 37

Madagascar 40 41 22 42

Djibouti 41 22 42 43

Guinea-Bissau 42 42 39 25

Comoros 43 43 40 41

Equatorial Guinea 44 ... 44 40
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8.2 Quality scores and per capita GDP
The quality scores underlying the rankings in Table 14 raise the question 
of whether rich countries have better statistics than poor ones. Table 15 
provides an answer. It shows the correlation between the quality scores in 
2013 and per capita GDP in 2005 converted to International Dollars us-
ing purchasing power parities (PPPs). It would have been better to use a 
more recent year but 2005 was the latest year for which benchmark PPPs 
were available for Africa at the time of the analysis. PPPs have to be used 
to obtain real GDP comparisons between countries.

Table 15. R2 from the correlations between quality scores and per 
capita GDP

Variables R2

All quality variables (1 to 71) 0.0042

National accounts variables (1 to 29) 0.1492

Survey variables (30 to 57) 0.0210

Price variables (58 to 71) 7E-05

Table 15 indicates that almost none of the variation in overall quality can 
be explained by differences in per capita GDP. Poor countries are just as 
likely to have high-quality scores as those with lower per capita GDP. The 
table shows as well that the correlation between the national accounts qual-
ity variables and per capita is slightly positive, with just under 15 percent 
of the variation in the national accounts scores correlated with differences 
in per capita GDP.

Surveys are expensive, so a close correlation between the availability of 
survey statistics and per capita GDP might be expected. However, Table 
15 with an R² of 0.0210 shows virtually no correlation, suggesting that 
only 2 percent of the variation in availability of survey data is explained by 
differences in per capita GDP. Ethiopia, Mozambique, and Niger are low-
income countries with more survey statistics than richer countries such as 
Congo Republic, Equatorial Guinea, and Nigeria.

Table 15 also shows that there is no link between per capita GDP and price 
statistics. All countries are committed to measuring inflation as best they 
can and poor countries are just as likely as rich countries to collect a wide 
range of price data. 
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What can be concluded from Table 15? Some rich countries, for example 
South Africa and Mauritius, score well on the quality scale, while some 
poor ones, such as the Democratic Republic of the Congo and Guinea-
Bissau, score poorly, but there are several exceptions. Niger, Ethiopia, and 
Mozambique are poorer than most African countries but have invested 
substantial resources into improving the quality of their statistics. Congo 
Republic, Côte d’Ivoire, Equatorial Guinea, and Nigeria are in the top half 
of the table for per capita GDP but score quite poorly in most of the quality 
rankings. Rich countries are not guaranteed to have good statistics and poor 
countries are not condemned to have bad ones. It is a political choice and 
regardless of their income levels, African governments can decide whether 
or not to give priority to statistical development.

9. CONCLUSIONS

Recent revisions of GDP estimates in Africa have raised concerns about the 
overall reliability of economic statistics in Africa. The survey on which this 
paper is based was launched by the AfDB in response to these concerns. It 
covered the methodology of the national accounts and, equally important, 
the basic information on agriculture, industry, the labor force, household 
expenditures, and prices on which the national accounts depend. 

Most of the 44 countries that replied to the questionnaire are publishing 
the basic GDP estimates at current and constant prices with an acceptable 
delay and are estimating GDP from both the production and expenditure 
sides. African countries are increasingly using supply and use tables to obtain 
benchmark estimates. Furthermore, they are making special efforts to meas-
ure informal activities, which are particularly widespread in all developing 
countries. African countries have in fact taken the lead in developing mixed 
household-enterprise surveys to measure employment and value added in 
the informal sector.

In general, middle-income countries have better statistics than lower-income 
countries. Nonetheless, there are many exceptions and poor countries are 
not condemned to have poor-quality statistics. Devoting funds to improving 
a country’s statistics is a political choice and is essential to attract develop-
ment funds from development partners.

Although the overall picture is encouraging in a number of ways, the survey 
identified several areas where further improvements are needed and these are 
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listed in the recommendations section that follows. They relate particularly 
to the basic data underlying the national accounts estimates. 

10. RECOMMENDATIONS 

10.1 National accounts system and methodology
1. Countries should implement at least these four features of the SNA 1993:

 a. mineral prospecting should be treated as capital formation; 
 b.  software expenditure by producers should be treated as capital 

formation; 
 c. government defense expenditures should be treated as capital 

formation; and
 d. FISIM should be allocated to consuming sectors. 

2. Rents should be imputed for owner-occupied dwellings in both rural and 
urban areas. 

3. Rents should be imputed by the user cost method if actual rents for similar 
dwellings are not available.

4. Imputations should be made for value added and final expenditures for 
at least these non-monetary transactions:

 a. production of crops and livestock for own consumption;
 b. own-construction of dwellings; and 
 c. own-construction of farm buildings

5. Base years for constant price estimates should be updated every five 
years.

10.2  Surveys
1. Industry/business surveys should be carried out every year, covering 

enterprises included in the business register. These will usually be mail 
enquiries with full coverage of larger enterprises and samples of smaller 
enterprises.

2. Household labor force surveys should be carried out at least once every five 
years and should include questions about employment in the informal 
sector.
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3. Informal sector surveys should be carried out at least every five years. 
Ideally, these should be mixed household/enterprise surveys and held 
in conjunction with the household labor force survey. 

4. Household income/expenditure surveys should be carried out at least once 
every five years.

5. Agricultural surveys should be carried out every five years and should 
include crop-cutting and area measurement.

6. Population censuses should be carried out every ten years.

10.3 Prices
1. In addition to prices of consumer goods and services, producer prices 

should be collected for major crops, livestock products, minerals, and 
manufacturing output.

2. Unit value indices for imports and exports should be compiled from 
customs documents. If this is not possible, c.i.f. prices for major imports 
and f.o.b. prices for major exports should be collected directly from 
importers and exporters.
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Appendix 1: List of Survey Questions

1 Do you publish annual estimates of GDP by kind of activity at current prices? 
(Production approach)

2 If yes, latest year published

3 Do you publish annual estimates of GDP by kind of activity at constant 
prices? (Production approach)

4 If yes, latest year published

5 Do you publish annual estimates of final expenditure on GDP at current 
prices? (Expenditure approach)

6 If yes, latest year published

7 Do you publish annual estimates of final expenditure on GDP at constant 
prices? (Expenditure approach)

8 If yes, latest year published

9 What is the base year for your annual GDP estimates at current prices?

10 What is the base year for your annual GDP estimates at constant prices?

11 Do you treat expenditure on software by producers as capital formation?

12 Do you treat mineral exploration as capital formation?

13 Do you treat government expenditure on military durable goods other than 
weapons as capital formation?

14 Do you treat government expenditure on weapons as capital formation?

15 Do you allocate financial intermediation services indirectly measured (FISIM) 
to the institutional sectors which consume FISIM?

16 Do you estimate net acquisitions of valuables?

17 Do you impute rents for owner-occupied dwellings in rural areas?

If yes:

18 Do you use actual rents for similar dwellings? 

19 Do you use rents estimated by owner-occupiers?

20 Do you apply the user cost method?

21 Other method (Describe method under Explanatory Notes.)

22 Do you impute rents for owner-occupied dwellings in urban areas?

If yes: 

23 Do you use actual rents for similar dwellings? 

24 Do you use rents estimated by owner-occupiers?

25 Do you apply the user cost method?

26 Other method (Describe method under Explanatory Notes.)
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27 Do you collect data on non-profit institutions serving households (NPISHs) 
for use in your GDP estimates?

28 Do you include consumption of fixed capital in final consumption expendi-
ture of government?

29 Do you include own-produced crops and livestock in household consumption 
expenditure?

30 Do you include the net increase in herds of domestic animals in the gross 
output of agriculture?

31 Do you include estimates for own-construction of dwellings? 

32 Do you include estimates for own-construction of other buildings (e.g. store-
houses, barns, cattle-pens)? 

33 Do you derive net increase in inventories as a residual?

34 Do you make separate estimates for increase in inventories and decrease in 
inventories?

35 Has a Supply and Use Table (SUT) ever been compiled for your country?

If yes:

36 Do you compile a SUT every year?

37 What is the reference year of your latest SUT?

38 How many products (rows) are shown in the latest SUT?

39 How many kinds of activity (columns) are shown in the latest SUT?

40 Have you had a household expenditure or budget survey since 2000?

If yes:

41 Is it carried out every year?

42 What is the reference year of the latest survey?

43 Did the latest survey cover the whole country?

44 Did the latest survey only cover one or more urban areas?

45 Have you had an industry/enterprise/business survey or census since 2000?

If yes:

46 Is it carried out every year?

47 What is the reference year of the latest survey?

48 Did the latest survey cover the whole country?

49 Did the latest survey only cover one or more urban areas?

50 Did the latest survey collect data for enterprises?

51 Did the latest survey collect data for establishments?
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52 Have you had a household labor force survey since 2000?

If yes:

53 Is it carried out every month?

54 Is it carried out every quarter?

55 Is it carried out every year?

56 What is the reference year of the latest survey?

57 Did the latest survey cover the whole country?

58 Did the latest survey only cover one or more urban areas?

59 Have you had a survey or census of dwellings since 2000?

If yes:

60 Is it carried out every year?

61 What is the reference year of the latest survey?

62 Did the latest survey cover the whole country?

63 Did the latest survey only cover one or more urban areas?

64 Have you had an agricultural survey or census since 2000?

If yes:

65 Is it carried out every year?

66 What is the reference year of the latest survey?

67 Did the latest survey cover the whole country?

68 Have you had a survey of the informal sector since 2000?

If yes:

69 Is it carried out every year?

70 What is the reference year of the latest survey?

71 Did the latest survey cover the whole country?

72 Have you had a population census since 1990?

If yes:

73 What is the reference year of the latest census?

74 Did the latest census cover the whole country?

75 Do you have a consumer price index?

If yes:

76 Is it monthly?

77 Is it quarterly?

78 Is it annual?

79 Does it cover the whole country?

80 Does it cover only one or more urban areas?

81 What is the reference year for the weights?
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82 Do you collect any wholesale prices?

If yes:

83 Monthly?

84 Quarterly?

85 Annually?

86 Do you collect any producer prices?

If yes:

87 Monthly?

88 Quarterly?

89 Annually?

90 Do you collect prices of construction materials?

If yes:

91 Monthly?

92 Quarterly?

93 Annually?

94 Do you collect data on wages of construction workers?

If yes:

95 Monthly?

96 Quarterly?

97 Annually?

98 Do you collect data on unit values of exports and imports?

If yes:

99 Monthly?

100 Quarterly?

101 Annually?
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Appendix 2: List of Quality Variables

(One point awarded for each Yes answer)

National Accounts Quality Variables

1 Do you publish annual estimates of GDP by kind of activity at current prices? 

2 2011 or 2012

3 Do you publish annual estimates of GDP by kind of activity at constant 
prices? 

4 2011 or 2012

5 Do you publish annual estimates of final expenditure on GDP at current 
prices? 

6 2011 or 2012

7 Do you publish annual estimates of final expenditure on GDP at constant 
prices? 

8 2011 or 2012

9 Base year for GDP estimates is 2007 or later

10 Do you treat expenditure on software by producers as capital formation?

11 Do you treat mineral exploration as capital formation?

12 Do you treat government expenditure on military durable goods other than 
weapons as capital formation?

13 Do you allocate financial intermediation services indirectly measured (FISIM) 
to the institutional sectors which consume FISIM?

14 Do you estimate acquisitions and disposals of valuables?

15 Do you impute rents for owner-occupied dwellings in rural areas?

16 Do you apply the user cost method?

17 Do you impute rents for owner-occupied dwellings in urban areas?

18 Do you apply the user cost method?

19 Do you collect data on non-profit institutions serving households (NPISHs) 
for use in your GDP estimates?

20 Do you include consumption of fixed capital in final consumption expendi-
ture of government?

21 Do you include own-produced crops and livestock in household consumption 
expenditure?

22 Do you include the net increase in herds of domestic animals in the gross 
output of agriculture?

23 Do you include estimates for own-construction of dwellings? 
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24 Do you include estimates for own-construction of other buildings (e.g. store-
houses, barns, etc.)? 

25 Do you make separate estimates for increase in inventories and decrease in 
inventories?

26 Has a Supply and Use Table (SUT) ever been compiled for your country?

27 Do you compile a SUT every year?

28 Reference year is 2007 or later

29 Number of products is 50 or more

Survey Quality Variables

30 Have you had a household expenditure or budget survey since 2000?

31 Is it carried out every year?

32 Reference year is 2007 or later

33 Did the latest survey cover the whole country?

34 Have you had an industry/enterprise/business survey or census since 2000?

35 Is it carried out every year?

36 Reference year is 2007 or later

37 Did the latest survey (household expenditure or budget) cover the whole 
country?

38 Did the latest survey (household expenditure or budget) collect data for estab-
lishments?

39 Have you had a household labor force survey since 2000?

40 Is it carried out at least every year?

41 Reference year is 2007 or later

42 Did the latest household labor force survey cover the whole country?

43 Have you had a survey or census of dwellings since 2000?

44 Is it carried out every year?

45 Reference year is 2007 or later

46 Did the latest survey or census of dwellings cover the whole country?

47 Have you had an agricultural survey or census since 2000?

48 Is it carried out every year?

49 Reference year is 2007 or later

50 Did the latest agricultural survey or census cover the whole country?

51 Have you had a survey of the informal sector since 2000?

52 Is it carried out every year?

53 Reference year is 2007 or later

54 Did the latest informal sector survey cover the whole country?
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55 Have you had a population census since 1990?

56 Reference year is 2000 or later

57 Did the latest population census cover the whole country?

Price Quality Variables

58 Do you have a Consumer Price Index?

59 Is it monthly?

60 Does it cover the whole country?

61 Reference year for weights is 2007 or later

62 Do you collect any wholesale prices?

63 Monthly?

64 Do you collect any producer prices?

65 Monthly?

66 Do you collect prices of construction materials?

67 Monthly?

68 Do you collect data on wages of construction workers?

69 Monthly?

70 Do you collect data on unit values of exports and imports?

71 Monthly?
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Statistical Capacity Building Division, Statistics Department of the African 
Development Bank Group1

Abstract
The African Development Bank has launched a peer review program to promote 
the credibility of the national accounts statistics of African countries among users. 
The peer reviews are carried out by small teams of national accounts experts from 
the Africa region. The teams visit countries within the region (at the country’s 
invitation) to assess their GDP estimates in terms of reliability and compli-
ance with international norms and recommendations. Four peer reviews were 
conducted in 2013. This paper summarizes the findings of the review teams.

Key words: System of National Accounts (SNA), base year, rebasing, extrapola-
tion, current prices, constant prices.

Résumé
La Banque africaine de développement a lancé un examen par les pairs pro-
gramme visant à promouvoir la crédibilité des statistiques des comptes nationaux 
des pays africains parmi les utilisateurs. Les examens par les pairs sont effectués 
par de petites équipes des experts de  comptes  nationaux de la région Afrique. 
Les équipes rendent visite aux pays de la région (à l’invitation du pays) pour 
évaluer leurs estimations du PIB en termes de fiabilité et de la conformité avec 
les normes et recommandations internationales. Quatre examens par les pairs ont 
été réalisés en 2013. Ce document résume les conclusions des équipes d’examen. 

Mots clés : Système de comptabilité nationale (SCN), année de référence, 
rebasage, extrapolation, prix courants, prix constants.

1. INTRODUCTION

As one of its statistical capacity building initiatives, the African Develop-
ment Bank (AfDB) has started a program of peer reviews to evaluate the 
national accounts statistics produced by countries in the Africa region. The 

1. Oliver J. M. Chinganya, Manager of the AfDB’s Statistical Capacity Building Divi-
sion, provided overall guidance to the peer review process. The AfDB acknowledges the 
invaluable contribution of the following peer reviewers: G. Bouwer (S. Africa); E. Chibuike 
Ekugo (Nigeria); B. Macharia Muchiri (Kenya); K. Makhumalo (Botswana); B. S. Ofosu-
Baadu (Ghana); O. Okwudili Innocent (Nigeria); A. Olusola Odelola (Nigeria); I. Sahir 
(Morocco); N. Taruvinga (Zimbabwe); and A. Turay (Sierra Leone). Further details of 
the reviewers are provided in Appendix 1.
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program provides for a review team comprising national accounts experts 
from up to three different countries within the region to visit, at its request, 
another country of the region to assess the robustness of its GDP estimates 
and their compliance with international standards and guidelines. The 
program is primarily a response to the development community’s reaction 
to the 60 percent upward revision of Ghana’s GDP in 2010. That revi-
sion led international agencies among others to question the reliability of 
Africa’s national accounts estimates and the data on which they are based. 
The program is also intended to help African countries to compile their 
national accounts following the concepts, definitions, classifications, and 
accounting rules of the 2008 version of the internationally agreed System 
of National Accounts (SNA 2008).

The program aims to promote the credibility of the region’s national ac-
counts estimates at national and international levels. The key objectives of a 
peer review are twofold: first, to improve the methodology and international 
comparability of the host country’s national accounts through adherence 
to the SNA 93 and the international classifications associated with it (the 
eventual aim being compliance with the SNA 2008); and second, to give 
credence to the host country’s national accounts compilation process and 
instill confidence among users in the estimates it generates. More specifi-
cally, the review team is expected to (1) review and assess the host country’s 
present compilation methodology, existing data sources, and dissemination 
practices; (2) identify possible new sources of data and other areas for im-
provement; and (3) recommend ways of improving the compilation process 
and its estimates. These tasks are realized by the review team visiting the 
host country for four or five days to have comprehensive discussions with 
its national accountants about their estimates. The team then writes up its 
findings in a mission report, which is made available to a wider audience 
through the AfDB website.

Four peer reviews were carried out in 2013. The host countries were Ghana, 
Zambia, The Gambia, and Botswana. The composition of the review teams 
is shown in Appendix 1. Summaries of the mission reports prepared by the 
review teams can be found in the section that follows. The paper’s final sec-
tion provides an overview and recommendations of the four peer reviews. 
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2. THE PEER REVIEWS OF 2013

2.1 Ghana
The peer review took place in Accra between March 18 and 21, 2013. The 
review team consisted of three national accounts experts: one from Morocco, 
one from Nigeria, and one from South Africa. 

The national accounts of Ghana are compiled by the Ghana Statistical Ser-
vice (GSS). Annual GDP is estimated from the production side and from 
the expenditure side at both current prices and constant (2006) prices. No 
estimates are made from the income side. The estimates from the produc-
tion side are the official estimates and are released two weeks before the 
expenditure estimates. Dissemination follows a fixed schedule. For the 
calendar year t, provisional estimates of GDP are published in September 
of t; revised estimates are published in June of t+1; and final estimates are 
published in June of t+2. The GSS also compiles quarterly estimates of 
GDP from the production side at current and constant prices. These are 
released three months after the end of the quarter to which they refer. The 
review team focused on the annual accounts.

The production and expenditure accounts are compiled broadly in line 
with the 1993 System of National Accounts (SNA 93), but compliance is 
not complete. To cite three examples: (i) financial intermediation services 
indirectly measured (FISIM) are imputed but they are not allocated to 
institutional sectors as required by the SNA 93; (ii) non-profit institutions 
serving households (NPISHs) that make up one of the institutional sectors 
of the SNA 93 are not covered; and (iii) informal sector activities are not 
measured, even though such activities are included in the SNA 93 produc-
tion boundary.

The current base year is 2006. Previously the base year was 1993, when the 
accounts were compiled following the SNA 68. The next base year will be 
2015, when the GSS plans to migrate to the SNA 2008. The review team 
makes the point that the conceptual changes involved in the switch from the 
SNA 68 to the SNA 93 during the rebasing of the accounts from 1993 to 
2006 do not explain the 60 percent revision in GDP announced in November 
2010. Most of the increase is due to the availability of new and improved 
sources of benchmark data, better coverage of economic activities, and the 
introduction of more detailed classifications and the structural changes that 
took place in the economy between the two base years. Similarly, any large 
increase in GDP that may occur when the base year is moved from 2006 
to 2015 is more likely to arise from the new benchmark data provided by 
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the Integrated Business Economic Survey and the Living Standards Survey 
that the GSS intends to conduct prior to the rebasing, rather than from the 
planned migration to the SNA 2008.

The main source of benchmark data for the production account is the 2003 
National Industrial Census, which covered all establishments employing ten 
or more persons in mining and quarrying, manufacturing, and electricity 
and water. However, there has been no recent agricultural census – the last 
one was in 1984 – nor have there been any benchmark surveys of con-
struction, the wholesale and retail trade or services. Moreover, there are no 
annual establishment surveys to provide a basis for annual estimates. This 
can partly be explained by the absence of a list of establishments by activity. 
(The list for the 2003 National Industrial Census was compiled especially 
for the census from a variety of sources, including newspaper advertisements, 
signboards, delivery trucks, etc.) The GSS started a business register but it 
has proved difficult to maintain. It is not complete and has not been used. 
For future surveys, the GSS plan to use the tax register. Companies must 
register with the tax authority for value added tax (VAT) and direct taxes. 
Each company registered has a unique tax number covering all its different 
tax payments.

In the absence of survey data, there is a heavy reliance on output and price 
data from administrative sources. The GSS has established close coopera-
tion with the ministries, departments and agencies responsible for the ad-
ministration and regulation of various activities. These include crops and 
livestock, forestry, fishing, mining, transport, telecommunications, hotels 
and restaurants, banking and finance, imports and exports, public admin-
istration, health, education and formal sector employment. Production and 
price data are also obtained directly from the major producers of crude oil, 
refined petroleum products, cocoa, cement, electricity, and water. VAT data 
are particularly important for estimating formal sector activities. The total 
turnover of VAT-registered traders classified by type of activity has been used 
both to establish and to extrapolate benchmark data. In principle, turnover 
should be adjusted for changes in inventories and work in progress to give 
an estimate of production, but no such adjustment is made due to lack of 
readily available information.

GDP is estimated by economic activity at the four-digit level of the Inter-
national Standard Industrial Classification Revision 4 (ISIC Rev. 4) and the 
estimates are published at the three-digit level. The estimates do not include 
informal sector activities and there are no adjustments for possible under-
coverage. Estimates of gross value added by economic activity at constant 
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prices are obtained using price data from the consumer price index (base 
year 2012), the producer price index (base year 2006), the wholesale price 
index for agricultural products, and the prime building cost index. Double 
deflation is not applied.

The main source of benchmark data for household final consumption ex-
penditure is the household expenditure module of the 2006 Living Standards 
Survey. Household expenditure is classified according to the Classification 
of Individual Consumption According to Purpose (COICOP), as are the 
expenditures used as weights in the consumer price index. Gross fixed 
capital formation is obtained by the commodity flow approach. Roads and 
buildings are estimated separately under construction, but buildings are 
treated as a whole with no distinction made between residential buildings 
and non-residential buildings. The indices used to estimate gross valued 
added at constant prices are also used to estimate expenditure on GDP at 
constant prices. In addition, exports are deflated with unit values; exchange 
rates are used to express imports at constant prices.

The review team points out that the use of administrative data for statistical 
purposes requires a careful evaluation of their conceptual basis, classification, 
and time reference. As such data are generally compiled for the purpose of 
collecting taxes or monitoring government policies, administrative definitions 
may not correspond directly to statistical definitions. Moreover, definitions 
and coverage of administrative data are susceptible to policy change. Rather 
than rely on administrative data, it would be better for the GSS to conduct 
regular establishment surveys covering all sectors of activity. This would 
entail establishing and maintaining a business register. Mixed household-
enterprise surveys should also be conducted regularly to measure informal 
or non-observed activities.

In addition to setting up of a program of surveys, the review team recom-
mends that the GSS compile supply and use tables (SUTs) annually. Among 
other improvements identified by the review team were the inclusion of an 
estimate for water fetching and for NPISHs in the GDP, the allocation of 
FISIM across institutional sectors, the application of double deflation, the 
use of unit value indexes to deflate imports, and distinguishing between 
residential and non-residential buildings under capital formation.

2.2 Zambia
The peer review took place in Lusaka from September 30 to October 4, 
2013. The review team comprised four national accounts experts: one from 
Ghana, two from Nigeria, and one from Zimbabwe.
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Zambia’s national accounts are compiled by the Central Statistics Office 
(CSO) in the Ministry of Finance and National Planning. Annual GDP 
is estimated from the production side and from the expenditure side but 
not from the income side. It is estimated at both current and constant 
(1994) prices from the production side but only at current prices from 
the expenditure side. Dissemination follows a fixed schedule. Provisional 
estimates for the calendar year t are published in September of year t. They 
are based on data collected for the first six months of t. Revised estimates 
for t are published in January of t+1 and final estimates are published in 
June of t+1. GDP is not compiled quarterly.

In general, the CSO’s estimates of GDP adhere to the concepts and classifi-
cations of the 1993 System of National Accounts (SNA 93), although some 
transactions, such as financial intermediation services indirectly measured 
(FISIM), still follow those of the SNA 68. Informal sector activities are 
not covered explicitly in the accounts. Some informal activities, however, 
are included implicitly under crop production, the estimates for which are 
derived from household surveys relating to the planting and harvesting of 
crops, and under construction which is estimated by the commodity-flow 
method. Even so, the informal sector is not covered fully and no adjustment 
is made to compensate for this. Services are not covered fully either because 
estimates cannot be made for many of them due to a lack of data. No esti-
mates are made for non-profit institutions serving households (NPISHs). 

The base year for the production account is 1994, for which the main source 
of benchmark data is the 1994 Economic Survey. Economic activities are 
broken down into sectors and subsectors according to the International 
Standard Industrial Classification Revision 2 (ISIC Rev. 2). The ratio between 
gross output and intermediate consumption for an economic activity is that 
of the 1994 Economic Survey and remains unchanged over time. Gross 
value added at current prices for crops, livestock, forestry, fishing, mining, 
quarrying, construction and financial services is estimated with data for the 
year from quarterly and annual surveys, annual reports of selected industries, 
government accounts, and other administrative sources. The current price 
estimate is subsequently deflated to obtain gross value added at constant 
prices. For other activities, estimates of gross value added at current and 
constant prices are derived either by extrapolating base year volumes and 
inflating the extrapolated volumes to obtain estimates at current prices or 
by extrapolating base year values and deflating the extrapolated values to get 
estimates at constant prices. The price inflator/deflator is either the overall 
consumer price index or one of its sub-indices as there is no producer price 
index. The base year of the index is 2009 but the weights of the index are 
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taken from the household expenditure module of 2002/03 Living Standards 
Survey. 

On the expenditure side, the main sources of benchmark data for household 
final consumption expenditure are the intermittent household income and 
expenditure surveys, of which the 1993/94 Household Budget Survey was the 
first and the 2002/03 Living Standards Survey the most recent. Years between 
surveys are estimated by extrapolation. Household expenditure is classified in 
line with the Classification of Individual Consumption by Purpose (COICOP) 
and extrapolation takes place at the highly aggregated two-digit or division 
level. COICOP is also used in the compilation of the consumer price index, 
but the index is not used to generate estimates of household final consumption 
expenditure at constant prices. No estimate is made for consumption expendi-
ture of NPISHs. Government final consumption expenditure is estimated 
with data from central government accounts. Local government expenditure 
is estimated as a fixed percentage of central government expenditure. Gross 
fixed capital formation in machinery and equipment and in construction is 
estimated by the commodity-flow method. Under construction, a distinction 
is made between roads and buildings but not between residential buildings 
and non-residential buildings. Changes in inventories are estimated directly 
for mining. No estimate is made for the acquisition less disposal of valuables. 
Exports and imports of goods and service are estimated with balance of pay-
ments data provided by the Bank of Zambia.

The SNA 93 recommends that gross value added at constant prices be 
estimated by double deflation if data allow. If the data do not allow, a sec-
ond best method has to be employed: either gross value added at current 
prices can be deflated with an output price index or base year value added 
can be extrapolated using an output volume index. The CSO approach 
approximates these two second-best methods. The consumer price indices 
used as deflators (or inflators) are not output price indices. For the most 
part, the extrapolators are measures of volume, but extrapolation generally 
takes place at an aggregated level with the extrapolators covering only a 
part of the output of the subsector being extrapolated. Moreover, if fixed 
base indices rather than chained linked indices are compiled, the SNA 93 
recommends that the indices should be rebased every five years, otherwise 
their weights may no longer reflect the price or volume structures of the 
economy. The national accounts of Zambia do not comply with this recom-
mendation. The base year for the production account is 1994. The weights 
for the index of industrial production are from the 2000 Industrial Survey, 
while the weights for the consumer price index are from the 2002/03 Living 
Standards Survey. All of these are well over the five-year limit.
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At the time of the review, the CSO was in the process of obtaining new 
benchmark data to rebase its national accounts on 2010. The principal sources 
of benchmark data for the rebased estimates would be the 2008 and 2012 
Labor Force Surveys, the 2009/10 Post Harvest Survey, the 2010 Census 
of Population and Housing, the 2010 Living Standards Survey, the 2012 
Economic Census (with 2010 as reference year), and the 2013 Non-farm 
Informal Sector Survey. At the same time as the rebasing, the CSO plans to 
migrate from the SNA 93 to the SNA 2008 and to reclassify all economic 
activities according to the more detailed ISIC Rev. 4. The compilation of 
a producer price index and quarterly estimates of GDP are also planned. 

The CSO maintains a business register which is based on the 1994 Economic 
Survey. It is updated whenever censuses and surveys are to be conducted. 
Hence, the 2012 Economic Census consisted of two phases, of which the 
first involved listing all establishments resident in the country having a fixed 
location and a built permanent structure. Data were collected from the 
establishments listed through the completion of detailed, industry-specific 
questionnaires during the second phase.

The review team recommends that during the rebasing exercise, the CSO 
improve the exhaustiveness of its estimates by making adjustments for 
consumption of own produce, owner-occupied dwellings, own-account 
construction, and informal financial activities. The team also recommends 
that the CSO: produce a complete set of integrated accounts; compile an-
nual supply and use tables; encourage line ministries to collect data in a 
format that allows them to be used for national accounting purposes; make 
greater use of value added tax (VAT) turnover data; update and rebase the 
consumer price index and the index of industrial production; and include 
the expenditures of NPISHs in the estimate of GDP.

2.3 The Gambia
The peer review took place in Banjul from October 7 to 11, 2013. The 
review team consisted of two national accounts experts: one from Botswana, 
the other from South Africa.

The national accounts of The Gambia are compiled by The Gambia Bureau 
of Statistics (GBoS). Annual GDP is estimated at current and constant 
(2004) prices using the production approach. No estimates are made by 
the expenditure approach or the income approach. Dissemination follows 
a fixed schedule. Preliminary estimates for the calendar year t are released 
in November of t. Revised estimates are released by March of t+1 and final 
estimates are released by September of t+1. GDP is not compiled quarterly.
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The current base year is 2004. Previously it was 1976/77. During the 
rebasing, the GBoS migrated from the 1968 System of National Ac-
counts (SNA 68) to the SNA 93. Compliance is not complete. Financial 
intermediation services indirectly measured (FISIM) are imputed but not 
allocated to users. Non-profit institutions serving households (NPISHs), 
which constitute one of the institutional sectors of the SNA 93, are not 
included in the GDP. And the coverage of informal sector activities is not 
exhaustive: no estimate is made for the fetching of water for example. The 
next rebasing is scheduled for 2014/15, during which the GBoS intends to 
introduce some of the concepts of the SNA 2008.

The principal source of the benchmark data for the base year is the 2004/05 
Economic Census. Economic activities are broken down according to the 
International Standard Industrial Classification Revision 3 (ISIC Rev. 3). 
Gross value added for the economic activities is estimated by extrapolating 
their benchmark gross output and deducting intermediate consumption. 
The ratio between their gross output and intermediate consumption is 
their input–output ratio from the 2004/05 Economic Census. Gross 
outputs at current prices are extrapolated with value indices. Gross out-
puts at constant prices are extrapolated with quantity indices. When the 
data available are not sufficient to construct a value index for an activity 
directly, the value index is derived by inflating the corresponding quantity 
index by an appropriate price index. Conversely, when the data available 
are not sufficient to construct a quantity index for an activity directly, the 
quantity index is derived by deflating the corresponding value index by an 
appropriate price index. When neither a value index nor a quantity index 
can be constructed, proxy indicators of quantity – such as the estimated 
growth rate of the population – are used. The price index used as infla-
tor/deflator is either the overall consumer price index (base year 2004) 
or one of its sub-indices. More specifically, the overall index is used for 
manufacturing, wholesale and retail trade, construction, and finance and 
insurance, while the corresponding sub-indices are used for crops, fish, 
electricity and water, hotels and restaurants, transport, communications, 
education, and health.

The GBoS compiles its annual national accounts mainly from administrative 
sources. Data on crops and livestock come from the National Agricultural 
Sample Survey conducted each year by the Ministry of Agriculture. Data 
on forestry products, fish catches, and sand, gravel and clay production are 
provided respectively by the departments of Forestry, Fishing, and Geol-
ogy. Data relating to the wholesale and retail trade, public administration, 
health and education are extracted from the tax and budget reports of the 
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Ministry of Finance. Data are also supplied by large manufacturing establish-
ments, the National Water and Electricity Company, the Gambia Tourism 
Authority, the Gambia Telecommunications Company, the Public Utilities 
Regulatory Authority, the Central Bank of The Gambia and the External 
Trade Unit of the GBoS.

The next rebasing exercise is scheduled for 2014/15. The main source of 
benchmark data for the rebasing will be the 2014 Economic Census, which 
will collect data as required by the SNA 2008. Economic activities will be 
broken down according to the more detailed ISIC Rev. 4. Besides the formal 
sector, estimates of gross value added will be made for the informal sector 
and the non-observed economy. In addition to rebasing and updating the 
production account, the GBoS plans to start estimating GDP from the 
expenditure side and from the income side. It also plans to start compil-
ing annual supply and use tables and quarterly estimates of GDP. Other 
projects include rebasing the consumer price index and the setting up of a 
business register that would be updated on a continual basis.

The review team recommends that, to improve the quality and exhaustive-
ness of it national accounts, the GBoS conduct surveys of all sectors of the 
economy, including the informal sector, on a regular basis. Household 
expenditure surveys should be conducted regularly as well. The review 
team also recommends that the GBoS start to compile a complete set of 
integrated accounts, allocate FISIM to users, obtain constant price gross 
value added by double deflation and include NPISHs and the fetching of 
water in the estimate of GDP.

2.4 Botswana
The peer review took place in Gaborone between October 14 and 18, 2013. 
The review team was made up of three national accounts experts: one from 
Ghana, one from Kenya, and one from Sierra Leone.

Botswana’s national accounts are compiled by Statistics Botswana. Annual 
GDP is estimated at current prices and at constant (2006) prices from both 
the production side and the expenditure side. No estimates are made from 
the income side. Dissemination follows a fixed schedule. For the calendar 
year t, provisional estimates of GDP, based on the sum of the four quarters 
of t, are published in March of t+1. Final estimates for t are published in 
December of t+2. Statistics Botswana also compiles quarterly estimates of 
GDP at current and constant prices from the production side and from 
the expenditure side. They are released three months after the end of the 
quarter to which they refer.
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In 2012, Statistics Botswana completed the process of rebasing its national 
accounts on the calendar year 2006. Previously the base year was the tax 
year (July to June) 1993/94. The accounts were compiled following the 
1968 System of National Accounts (SNA 68) and economic activities were 
classified according to the International Standard Industrial Classification 
Revision 2 (ISIC Rev. 2). Now, after rebasing, the accounts broadly adhere 
to the concepts and classifications of the SNA 93 and economic activities 
are classified in line with ISIC Rev. 3.1. Financial intermediation services 
indirectly measured (FISIM) are imputed and distributed across institutional 
sectors; mineral exploration, research and development are treated as capital 
formation; and the expenditures of non-profit institutions serving households 
(NPISHs) are included in the estimate of GDP. But own-account construc-
tion by households is not included. Nor are informal sector activities – at 
least not explicitly –nor non-monetary activities such as the collection of 
firewood and the fetching of water.

The principal sources of benchmark data for the production account are the 
2006 Annual Agricultural Survey and the 2006 Annual Economic Survey. 
These annual surveys are also the main sources of data for subsequent years. 
Additional sources of data are the audited annual accounts of central and 
local government, the audited annual financial statements of individual 
mines, utility companies, and private corporations, and the profit and loss 
accounts of banks. For quarterly estimates, data are obtained from the 
Quarterly Survey of Recent Trends.

For the expenditure account, the benchmark data sources are the 2003/04 
Household Income and Expenditure Survey, the 2006 Annual Economic 
Survey, and the 2006 audited annual accounts of central and local govern-
ment. Benchmark data for household expenditure are extrapolated by product 
group. The product group’s growth of output or growth of imports is used 
as the extrapolator. Expenditures of NPISHs are estimated with data from 
the Annual Economic Survey. Gross fixed capital formation and change 
in inventories (other than livestock) are also estimated with data from the 
Annual Economic Survey. Change in inventories of livestock is based on 
data from the Annual Agricultural Survey. Imports and exports of goods 
and services are provided by the Bank of Botswana.

Estimates at constant prices are derived by a mix of extrapolation and single 
deflation methods. For example, gross value added for crops at constant 
prices is obtained by deflating value added at current prices by the overall 
consumer price index, while the gross value added for mining and quar-
rying at constant prices is derived by extrapolating base year value added 
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with volume indices. Statistics Botswana does not compile a producer 
price index, an industrial production index, or a construction cost index. 
The consumer price index is the only deflator available for most economic 
activities, including construction and imports and exports. Although the 
base year for the index is 2006, its weights are drawn from the 2003/04 
Household Income and Expenditure Survey. However, the index is in the 
process of being rebased on 2010 with data from the 2009/10 Botswana 
Core Welfare Indicator Survey. 

Botswana’s national accounts are mainly based on data from enterprise/estab-
lishment surveys which generally exclude the informal sector. But coverage 
of the formal sector may not be complete either. Overall response rates for 
the surveys are around 70 percent and the business register on which the 
surveys are based is not considered exhaustive. It is updated annually using 
information from the surveys conducted during the year. Value added tax 
turnover data are available and, if classified by economic activity, could be 
used to complement the data collected by the Annual Economic Survey 
and the Quarterly Survey of Recent Trends.

Statistics Botswana does not seasonally adjust its estimates of quarterly GDP 
and applies pro-rata distribution when benchmarking annual estimates 
with quarterly estimates. Neither practice meets international standards. 
The review team recommends that Statistics Botswana seasonally adjust 
its quarterly estimates and adopt a benchmarking technique, such as the 
Denton proportional benchmarking method, to avoid steps between years 
when annual and quarterly data are taken from different sources. The soft-
ware for these procedures is available from the IMF.

Other recommendations made by the review team include the following. 
A national Industrial Census should be conducted and a producer price 
index and an index of industrial production compiled. The former would 
be a more appropriate deflator for the industrial sector than the consumer 
price index currently applied and the latter could be used to extrapolate 
industrial sector volumes. An immediate interim improvement would be 
to use sub-indices of the consumer price index as deflators as they are of-
ten more appropriate than the overall index. Moreover, unit value indices 
should be used for imports and exports and not the consumer price index. 

The commodity-flow method, which covers both domestically produced 
goods and imported goods, should be used to estimate gross fixed capital 
formation. In particular, there is a need to include an estimate for own 
construction of traditional buildings. A possible source of data could be 
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the 2011 National Population and Housing Census. Using value added 
tax turnover data in the compilation of quarterly and annual GDP should 
be considered. The turnover data would have to be classified by economic 
activities. For this and for the accounts overall, Statistics Botswana should 
switch from ISIC Rev. 3.1 to ISIC Rev. 4. 

Over the next two or so years, Statistics Botswana should consolidate its 
migration to the SNA 93 prior to moving to the SNA 2008. A complete 
set of integrated accounts should be generated, and supply and use tables 
should be developed.

3. OVERVIEW AND KEY RECOMMENDATIONS  
OF THE REVIEWS

All four countries compile production accounts at current and constant 
prices. Ghana and Botswana also compile expenditure accounts at current 
and constant prices. Zambia compiles an expenditure account at current 
prices. The Gambia does not as yet compile an expenditure account but 
plans to do so. None of the countries estimates GDP from the income side. 
Moreover, only Ghana and Botswana estimate quarterly GDP: Botswana 
from the production side and expenditure side, both at current and constant 
prices; Ghana from the production side at current and constant prices. 

The countries have fixed dissemination schedules. Ghana, Zambia, and The 
Gambia publish their provisional estimates before the close of the reference 
year, which entails an element of forecasting, while Botswana publishes 
them in the first quarter of the following year when the estimate for last 
quarter of the reference year becomes available. Zambia and The Gambia 
publish their final estimates one year after the reference year, while Ghana 
and Botswana publish them two years after the reference year. Ghana and 
Botswana released their quarterly estimates of GDP three months after the 
close of the quarter to which they refer.

The compilation methodology applied by the four countries is a mixture of 
extrapolation and deflation/inflation. Current price estimates are obtained 
either by extrapolating base year gross output or gross value added by a 
value index or by inflating the constant price estimates with a price index. 
Constant price estimates are obtained either by extrapolating base year 
gross output or gross value with a volume index or deflating the current 
price estimates with a price index. As the ratio between gross output and 
intermediate consumption is kept constant over time (at least in the case 
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of Zambia and The Gambia), which is not a realistic assumption except 
perhaps in the short term, it does not matter whether the starting point is 
gross output or gross value added. In principle, the value index, the vol-
ume index and the price index should refer to output. But the consumer 
price index – which is used extensively as the deflator/inflator in Zambia, 
The Gambia and Botswana – is not an output price index. Moreover, the 
extrapolation/deflation/inflation should take place at the lower levels of 
aggregation in order to reflect changes over time in the composition of the 
upper-level aggregates. This does not seem to be the case in any of the four 
countries. Moreover, the indices employed are often partial indices that cover 
only part of the upper-level aggregate being extrapolated/deflated/inflated.

The four countries estimate GDP in line with the concepts and classifica-
tions of the 1993 System of National Accounts (SNA 93) while retain-
ing some features of the SNA 68. On the production side, economic 
activities are classified according to the International Standard Industrial 
Classification (ISIC) and products are classified according to the Central 
Product Classification (CPC). On the expenditure side, the Classification 
of Individual Consumption According to Purpose (COICOP) is used to 
classify household expenditure and the Classification of the Functions of 
Government (COFOG) is used to classify government expenditure. As 
regards ISIC, Ghana uses Revision 4, Botswana Revision 3.1, The Gambia 
Revision 3, and Zambia Revision 2. Revision 4 is the most detailed version 
and Zambia and The Gambia intend to switch to it when next rebasing 
their national accounts (2012/13 in the case of Zambia, 2014/15 in the 
case of The Gambia). Ghana’s experience indicates that the coverage of the 
accounts is improved by using more detailed classifications, particularly in 
the case of services.

Compliance with the SNA 93 is not complete. None of the countries applies 
double deflation to deflate gross output and intermediate consumption. 
Moreover, with one exception, they obtain gross value added at constant 
prices by single deflation using the overall consumer price index, or one of 
its sub-indices, as the deflator and not an output index as recommended by 
the SNA 93. The exception is Ghana which uses other indices – a producer 
price index, a wholesale price index for agricultural products, and a prime 
building cost index – in addition to the consumer price index to deflate 
gross value added. Both Ghana and Botswana use the consumer price index 
to deflate their current price estimates of expenditure on GDP, including 
imports and exports in the case of Botswana. Ghana deflates exports with 
unit value indices, as recommended by the SNA 93, but it uses exchange 
rates in the deflation of imports. 
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The SNA 93 recommends that if fixed base indices are used, then the indices 
should be rebased every five years in order to keep abreast of changes in the 
country’s price and volume structures. The GDP volume indices of the four 
countries do not respect the recommendation: the base year for Zambia is 
1994, for The Gambia it is 2004, and for Ghana and Botswana it is 2006. 
With the exception of Ghana, their consumer price indices, which serve as 
their principal deflators/inflators, are also over the five-year limit: the base 
year for The Gambia is 2004, for Botswana it is 2006 (but with weights 
from 2003/04), for Zambia it is 2009 (but with weights from 2002/03), 
and for Ghana it is 2012. (At the time of the peer review, Botswana was in 
the process of updating and rebasing the consumer price index on 2010.) 
The base year for Ghana’s producer price index is 2006 and the base year 
for Zambia’s index of industrial production is 2000; neither complies with 
the five-year rule.

Other areas of non-compliance identified by the review teams are: financial 
intermediation services indirectly measured (FISIM), which are imputed 
by all four countries but only allocated to institutional sectors as required 
by the SNA 93 by Botswana; non-profit institutions serving households 
(NPISHs), which are included in the GDP by Botswana but not by the 
other three countries; the acquisition and disposal of valuables, which none 
of the countries estimates; and the informal sector, which none of the four 
countries covers explicitly in their compilations nor makes an adjustment 
to compensate for possible under-coverage.

None of the review teams reported on how their host country estimated 
imputed rents for owner-occupied dwellings. Many countries have difficulty 
applying the stratification approach or the user-cost approach advocated 
by the SNA 93. They either use an alternative approach, such as asking 
owner-occupiers how much their dwelling would rent for, or they limit 
the imputation to urban areas, or they make no imputation at all. When 
properly measured, actual and imputed rents for dwellings together account 
for at least 5 percent of GDP in low-income countries; the percentage is 
nearly double in high-income economies. The GDP of countries that do 
not follow the SNA rules with regard to the estimation of imputed rents 
are likely to be underestimated. 

Informal and non-monetary activities are important and the failure of the 
four countries to make an explicit estimate of their gross value added is a 
serious omission and probably means that their GDPs are under estimated. 
In the case of Zambia, some informal activities are thought to be included 
implicitly. For example, some may be included under crop production, 
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because the estimates are derived from household surveys relating to the 
planting and harvesting of crops, and under construction, which is estimated 
by the commodity-flow method. Even so, the informal sector is not covered 
fully. Informal and non-monetary activities can best be measured through 
specifically designed surveys such as the Non-farm Informal Sector Survey 
conducted by Zambia in 2013, or the mixed household-enterprise surveys 
recommended to Ghana. The surveys should be conducted regularly.

Ghana and The Gambia rely mainly on data from administrative sources to 
compile their national accounts, while Zambia and Botswana rely chiefly on 
annual and quarterly survey data collected from enterprises and establish-
ments. Reliance on administrative data requires close cooperation with the 
ministries, departments and agencies providing the data. The data need to 
be supplied in a format that is readily usable by the national accountants, 
with the same definitions and classifications as those used by the national 
accountants. For example, the expenditures and outlays of general govern-
ment should be classified by function following COFOG. In the review 
reports, it is recommended that Ghana and The Gambia conduct regular 
enterprise/establishment surveys covering all sectors of the economy and 
that Zambia and Botswana make greater use of administrative data, such 
as value added tax (VAT) turnover data.

A prerequisite of conducting regular enterprise/establishments is an up-to-
date business register. All the countries except The Gambia have business 
registers (although The Gambia is planning to develop a business register 
and maintain it on a continual basis). Ghana’s business register has proved 
difficult to maintain and is no longer used for surveys: future surveys will 
be based on the tax register. Zambia has a business register based on the 
1994 Economic Survey. It is updated each time a survey or a census is to 
be conducted. The updating is the first stage of the survey or the census, 
with data collection being the second phase. Statistics Botswana maintains 
a business register that is updated on an annual basis using information 
from the Annual Economic Survey and the Quarterly Survey of Recent 
Trends. The register is not exhaustive; it does not cover all establishments 
in the formal sector. 

VAT turnover data are particularly important in Ghana for estimating for-
mal sector activities. The data are classified by economic activity and used 
both to establish and to extrapolate benchmark gross value added. VAT data 
do not have the same importance in the other countries, though this may 
be changing. The Gambia has plans to liaise with its tax authority with a 
view to reclassifying VAT turnover data according to the ISIC Rev.4. And 
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it is pointed out to Zambia and Botswana in the review reports that VAT 
data could be used to supplement the data collected by surveys – this is an 
important consideration given the low response rate. 

None of the four countries is currently using supply and use tables to 
compile their production and expenditure accounts. Ghana has a supply 
and use table for 2004 and Zambia has a one for 1999. A recommendation 
common to all review teams is that the host country should start compiling 
supply and use tables annually. 
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Appendix 1: Composition of the Review Teams

Country 
 Reviewed Date of Review Reviewers

Ghana March 18-21, 
2013

Ibtissam Sahir – Head of National Accounts 
Methodology, Harmonization and Normaliza-
tion, National Accounts Department, Haut 
Commissariat au Plan, Morocco.
Oduh Okwudili Innocent – Head of National Ac-
counts, National Bureau of Statistics,  Nigeria.
Gerhardt Bouwer – Executive Manager: National 
Accounts Division, Statistics South Africa.

Zambia Sept. 30 to Oct. 
4, 2013

Bernice Serwah Ofosu-Baadu – Head of National 
Accounts and Economic Indicators Section, 
Ghana Statistical Service, Ghana. 
Aaron Olusola Odelola – National Accounts 
Division, National Bureau of Statistics, Nigeria.
Emmanuel Chibuike Ekugo – National Accounts 
Division, National Bureau of Statistics, Nigeria. 
Nelson Taruvinga – Director, Income Analy-
sis Division, National Statistics Agency, 
 Zimbabwe.

The Gambia Oct. 7-11, 2013 Ketso Makhumalo – Head of National Accounts 
and Prices Division, Statistics Botswana. 
Gerhardt Bouwer – Executive Manager: National 
Accounts Division, Statistics South Africa. 

Botswana Oct. 14-18, 2013 Bernice Serwah Ofosu-Baadu – Head of National 
Accounts and Economic Indicators Section, 
Ghana Statistical Service, Ghana. 
Abubakarr Turay – Director of Economic Statis-
tics Division, Statistics Sierra Leone.
Benjamin Macharia Muchiri – Head of National 
Accounts Statistics, National Bureau of Statis-
tics, Kenya.
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3. Comparing the Real Size of African 
Economies – The 2011 Round of the 
International Comparison Program for Africa 

Derek Blades1 and David Roberts2

Abstract
The International Comparison Program (ICP) compares the GDPs of partici-
pating countries to determine the size and productivity of their economies, the 
material well-being of their populations, and the price levels of their domestic 
markets. The global ICP combines the results of regional comparisons of GDP 
into a single comparison. The regional comparisons share a common reference 
year, data collection, validation, and methodology. Regional estimates are cali-
brated to a global currency using a common list of products (the global core list 
in the case of 2011) priced across all regions. The most recent global comparison 
was in 2011, covering eight regions, including Africa. This paper provides an 
overview of PPP-adjusted GDP and the main components. It amplifies the ICP 
conceptual framework and elaborates on the process of price data collection and 
validation within and across the participating countries. The paper concludes by 
highlighting the main summary results of the 2011 Africa regional comparison. 

Key words: purchasing power parities (PPPs), market exchange rates, real 
GDP, nominal GDP, price level Indices (PLIs).

Résumé
Le Programme de comparaison internationale (PCI) rend les comparaisons 
mondiales du produit intérieur brut (PIB) en combinant les résultats des com-
paraisons régionales de PIB en un seul rapport. Les comparaisons régionales 
ont une année de référence commune, la collecte de données, la validation et 
la méthodologie. Les estimations régionales sont calibrés pour une monnaie 
mondiale en utilisant une liste commune de produits (la liste mondiale de base 
dans le cas de 2011) prix dans toutes les régions. La comparaison mondiale la 
plus récente était en 2011, il couvrait huit régions dont l’Afrique. Ce document 
donne un aperçu des PIB ajusté sur PPA et de leurs principaux composants. Il 
amplifie le cadre conceptuel du PCI et des précisions sur le processus de collecte 
des données sur les prix et la validation au sein et entre les pays participants. 
Le document conclut en soulignant les principaux résultats sommaires de la 
comparaison régionale de l’Afrique 2011.

1 Derek Blades passed away before this article could be published. He was a pillar dur-
ing the implementation of the 2011 International Comparison Program in Africa and his 
advice was always highly valued. He contributed immensely to the drafting of the 2011 
International Comparison Program in Africa reports and will be greatly missed by all the 
colleagues who worked with him.
2 David Roberts works as a Consultant at the African Development Bank.
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Mots clés : Parités de pouvoir d’achat (PPA), le marché des taux de change, 
du PIB réel, PIB nominal, PLI. 

1. INTRODUCTION

The ICP compares the GDPs of participating countries to determine the 
size and productivity of their economies, the material well-being of their 
populations, and the price levels of their domestic markets. As part of the 
process, the GDPs of the participating countries, which are valued at na-
tional price levels and expressed in national currencies, are converted into 
a common currency and valued at uniform price levels. The ICP compari-
sons use purchasing power parities (PPPs) to effect this double conversion. 
PPPs are price indices that serve as spatial price deflators and as currency 
converters. Before PPPs became widely available, market exchange rates 
were used to make international comparisons of GDP. This resulted in 
misleading comparisons because although the GDPs were all in the same 
currency, they were still at different price levels. 

The ICP began as a research project3 in the late 1960s when the United 
Nations Statistical Commission (UNSC) and other stakeholders noted 
the problems inherent in exchange-rate based comparisons. The United 
Nations Statistical Division (UNSD)4 was charged with the responsibility 
of developing a more suitable methodology for making inter-country com-
parisons of GDP. Responsibility for the research was shared by the UNSD 
and the International Comparisons Unit of the University of Pennsylvania. 
Comparisons were made for the years 1970, 1973, and 1975 covering 10, 
16, and 34 countries respectively. After the 1975 comparison, the ICP 
graduated from a research project to become a regular component of the 
UNSD work program and was regionalized. The global comparison was 
achieved by combining the regional comparisons for a common reference 
year using bridge countries.5 Comparisons were made for 1980, 1985, and 
1993 covering in turn 60, 64, and 117 countries respectively.

The process of combining regional comparisons to establish a global com-
parison proved difficult with the 1993 ICP, although the 1980 and 1985 

3 Originally it was called the International Comparison Project. It was renamed the 
International Comparison Program in 1989.
4 At that time it was called the United Nations Statistical Office but its present title, 
United Nations Statistics Division (UNSD), is used throughout this paper.
5 Bridge countries are those that participate in two or more comparisons to provide a 
link between them.
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regional comparisons were made satisfactorily. This, coupled with a number 
of other deficiencies, prompted the UN, the World Bank and the Inter-
national Monetary Fund (IMF) to jointly commission a major evaluation 
of the ICP before the next round. The report commonly referred to as the 
Ryten Report (after its chairman) concluded that “ICP is a programme 
worth keeping but its current condition, if little is done about it in terms 
of credibility, quality of output, and survival prospects, is poor.” The  Jacob 
Ryten report identified poor management and insufficient resources at all 
levels (central, regional, and national) as some of the main challenges. The 
report encouraged the UNSC not to approve further comparisons until the 
management and resource issues had been resolved. 

In collaboration with the UNSC, the World Bank came up with a strategy 
to effectively address the weaknesses identified by the evaluation report. 
This gave rise to the ICP Global Office (GO) housed at the World Bank 
to provide strategic direction to the entire program. At the same time, the 
World Bank embarked on a massive fund-raising exercise. The first global 
comparison made under the new arrangements was in 2005, involving 146 
countries, which was a major increase from 117 participating countries in 
1993. The second global comparison was ICP 2011, in which 199 countries 
participated. 

2. AFRICA AND THE ICP

The participation of African countries in the ICP has increased gradually 
over time since the Program’s inception. Kenya was the first country to 
participate in the 1970 and 1973 comparisons. Kenya, Malawi, and Zam-
bia took part in 1975, while 15 African countries joined the fray in the 
1980 comparison. Twenty-two African countries participated in the 1985 
and 1993 comparisons. The African Development Bank (AfDB) took over 
leadership of the full ICP program in Africa for the 2005 and 2011 rounds, 
in which 48 and 50 countries participated respectively. With regionalization 
of the ICP in 1980, Africa became the region with the largest number of 
participating countries for the global ICP 2005 and 2011 rounds.6

It was originally intended that the regional comparisons would come under 
the remit of the United Nations’ Economic and Social Commission for 
each and every region. Whilst this was the case for Latin America and the 

6 ICP 2011 covered eight regions: Africa, Asia and the Pacific, Commonwealth of In-
dependent States (CIS), Eurostat-OECD, Latin America, the Caribbean, Western Asia, 
and the Pacific Islands.
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Caribbean, Asia and the Pacific, and Western Asia, it was not to the case 
for Africa. Africa’s participation in the 1980, 1985, and 1993 comparisons 
was overseen by the Statistical Office of the European Union (Eurostat). 
This changed with ICP 2005, when the Africa regional comparison was 
organized for the first time by an African institution, namely the African 
Development Bank (AfDB).7 In addition to the regional comparison for 
ICP 2005, the AfDB also conducted an interim regional comparison for 
2009.8 The comparison was limited to household consumption expenditure 
and did not cover the entire GDP. Price collection was limited to capital 
cities and these prices were adjusted to national price levels using spatial 
adjustment factors. Forty-nine countries participated in the comparison, 
and this provided continuity leading to the ICP 2011, which is the focus 
of this paper.

As well as being the biggest region in the ICP 2011 global comparison, 
Africa was also one of the most heterogeneous. It included small island 
economies, such as Cabo Verde, Comoros, São Tomé and Principe, and the 
Seychelles, as well as large and diverse economies, such as Algeria, Egypt, 
Nigeria, and South Africa, which have their populations spread over vast 
urban conurbations and remote rural areas. The heterogeneity made it dif-
ficult to carry out the regional comparison in line with the methods and 
procedures prescribed by the Global Office. Observing the methods and 
procedures stipulated by the Global Office was important, since these were 
designed to promote comparability by ensuring that all participating countries 
adhered to the same rules of classification and measurement. Throughout 
ICP 2011, the AfDB worked closely with the national statistical offices 
(NSOs) of participating countries to meet the compliance required. The 
AfDB achieved this by collaborating with the subregional organizations 
AFRISTAT, COMESA, ECOWAS, and SADC,9 who closely coordinated 
data collection and validation within their member countries.

7 African Development Bank. 2008. Main Report on the Comparative Outputs, Incomes 
and Price Levels in African Countries: Final Results of the 2005 Round of the International 
Comparison Program for Africa, Tunis: African Development Bank.
8 African Development Bank. 2012. A Comparison of Real Household Consumption 
Expenditures and Price Levels in Africa, Tunis: African Development Bank.
9 Observatoire Economique et Statistique d’Afrique Subsaharienne (AFRISTAT); Com-
mon Market for Eastern and Southern Africa (COMESA); Economic Community of 
Western African States (ECOWAS); Southern Africa Development Community (SADAC).
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3. ICP APPROACH TO GDP COMPARISONS 

3.1 Making comparisons through the expenditure side
The ICP compares the GDPs of participating countries in real terms by 
removing the price level differences between them. This is similar to GDP 
comparisons conducted at the country level over time to obtain GDP at 
constant prices. As part of the comparison process, the GDP of each partici-
pating country has to be broken down into its constituent price and volume 
components. GDP can be estimated from the production, expenditure, 
and the income sides. However, it is only the values estimated from the 
production and expenditure sides that can be split into meaningful price 
and volume components. Real comparisons of GDP can therefore be made 
from the production side and expenditure side but not from the income side. 

Over the years, the ICP comparisons have been made from the expenditure 
side. This enables the price and volume levels of the principal components 
of final demand – household consumption, government consumption and 
investment – to be compared. Comparison from the production side requires 
data for both intermediate consumption and gross output for purposes of 
double deflation. One disadvantage of using the expenditure side is that, 
unlike the production side, it does not identify individual industries; con-
sequently, comparisons of productivity can only be made at the level of the 
whole economy.10

Differences in price levels between countries can be removed either by 
observing the volumes (or their underlying quantities) directly or by deriv-
ing them indirectly using relative prices to place the expenditures of all the 
countries on the same price level. Prices are easier to measure than volumes; 
moreover direct measures of relative prices usually have a smaller variability 
than direct measures of relative volumes. In ICP comparisons, volumes are 
usually, but not always, estimated indirectly using direct measures of rela-
tive prices – the PPPs – to deflate expenditures. This is referred to as the 
price approach. The converse – that is, the direct measurement of volumes 
and the indirect measurement of PPPs – is known as the quantity approach. 

3.2 Problems of using exchange rates for GDP conversions 
GDPs converted to a common currency using exchange rates remain 
valued at national price levels. Exchange rates do not reflect the relative 
purchasing power of currencies in their domestic markets. This would 

10   Comparisons are made from the production side but not by the ICP. See, for exam-
ple, M. O’Mahony and M. Timmer. 2009. “Output, Input and Productivity Measures 
at the Industry Level: the EU KLEMS Database”. Economic Journal, 119(538): 374–403.
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only be achievable if all goods and services were traded internationally and 
the supply and demand for currencies was predominantly explained by 
the currency requirements of international trade. However, in reality this 
is not the case. Many goods and services, such as buildings, government 
services, and most market services, are not traded internationally and the 
supply and demand for currencies are influenced primarily by factors such 
as currency speculation, interest rates, government intervention, and capital 
flows between countries. Consequently, as equation (2) in Box 1 indicates, 
GDPs converted to a common currency via exchange rates reflect both dif-
ferences in the volumes produced by the countries and differences in the 
price levels of the countries. On the other hand, as equation (4) in Box 1 
shows, GDPs converted with PPPs reflect only differences in the volumes 
produced by countries.

Exchange rate-converted GDPs can be highly misleading on the relative 
sizes of economies and levels of material well-being. Price levels are normally 
higher in high-income countries than they are in low-income countries. 
As a result, differences in price levels between high-income countries and 
low-income countries are greater for non-traded products than they are for 
traded products. Before the addition of tariffs, subsidies and trade costs, the 
prices of traded products are basically determined globally by the law of one 
price. On the other hand, the prices of non-traded products are determined 
by local circumstances, in particular by wages and salaries, which are gener-
ally higher in high-income countries. If the larger price level differences for 
non-traded products are not taken into account when converting GDPs 
to a common currency, the size of high-income countries with high price 
levels will be overstated and the size of low-income countries with low price 
levels will be understated. No distinction is made between traded products 
and non-traded products when exchange rates are used to convert GDPs 
to a common currency, the rate is the same for all products. PPP-converted 
GDPs do not have this problem because PPPs are calculated for individual 
products first. They take into account the different price levels for traded 
products and non-traded products. 

3.3 Purchasing Power Parities (PPPs)
PPPs are price relatives that show the ratio of the prices in national cur-
rencies of the same good or service in different countries. For example, if 
the price of a kilogram of long-grain rice in Nigeria is 745 Naira and in 
South Africa it is 40 ZAR (South African Rand), the PPP for long-grain 
rice between the two countries is 0.053 ZAR to the Naira from the Nige-
rian perspective (40/745) and 18.625 Naira to the ZAR from the South 
African perspective (745/40). In other words, for every Naira spent on 
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Box 1: Exchange rates and PPPs

1. The ratio of the GDPs of two countries when both GDPs are 
valued at national price levels and expressed in national currencies 
has three component ratios:

GDP ratio = price level ratio x volume ratio x currency ratio (1)

2. When converting the GDP ratio in (1) to a common currency 
using the exchange rate, the resulting GDPXR ratio remains with 
two component ratios:

GDPXR ratio = price level ratio x volume ratio (2)

 The GDP ratio in (2) is expressed in a common currency, but it 
reflects both the price level differences and the volume differences 
between the two countries.

3. A PPP is defined as a spatial price deflator and currency converter. 
It comprises two component ratios:

PPP = price level ratio x currency ratio (3)

4. When a PPP is used, the GDP ratio in (1) is divided through by 
(3) and the resulting GDPPPP ratio has only one component ratio:

GDPPPP ratio = volume ratio (4)

 The GDP ratio in (4) is expressed in a common currency, is valued 
at a common price level, and reflects only volume differences 
between the two countries. 

long-grain rice in Nigeria, 0.053 ZAR would have to be spent in South 
Africa to obtain the same quantity and quality. Conversely, for every ZAR 
spent on long-grain rice in South Africa, 18.625 Naira would have to be 
spent in Nigeria to obtain the same volume. To compare the volumes of 
long-grain rice purchased in the two countries, either (a) the expenditure on 
long-grain rice in Nigeria can be expressed in ZAR by dividing by 18.625 
or (b) the expenditure on long-grain rice in South Africa can be expressed 
in Naira by dividing by 0.053.
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PPPs are calculated in stages, first for individual goods and services, then 
for groups of products, and finally for each of the various levels of aggrega-
tion up to GDP. PPPs continue to be price relatives whether they refer to a 
product group, an aggregation level, or to GDP. In moving up the aggrega-
tion hierarchy, the price relatives refer to increasingly complex assortments 
of goods and services. Therefore, if the PPP for GDP between Nigeria and 
South Africa is 15.579 Naira to the ZAR, it can be inferred that for every 
ZAR spent on the GDP in South Africa, 15.579 Naira would have to be 
spent in Nigeria to purchase the same volume of goods and services. How-
ever, unlike for a single product where purchasing the same volume means 
purchasing an identical quantity and quality, purchasing the same volume 
for an aggregate such as GDP does not mean that the baskets of goods and 
services purchased in both countries will be identical. The composition 
of the baskets will vary between countries and reflect differences in tastes, 
cultures, climates, price structures, product availability and income levels, 
but both baskets will provide equivalent satisfaction or utility in principle.

3.4 Price level indices (PLIs)
As previously indicated, PPPs are spatial price indices. They show with 
reference to a base country (or region) the price of a given basket of goods 
and services in each of the countries being compared. This is similar to a 
temporal price index, which shows with reference to a base period the price 
of a given basket of goods and services at different points in time. However, 
unlike the temporal price index, where the indices at the different points 
in time are expressed in the same currency unit so that price changes over 
time are readily identifiable, the PPP index for each country is expressed 
in the country’s national currency, so it is not possible to say whether one 
country is more expensive or less expensive than another. To do this, it is 
necessary to standardize the indices by expressing them in a common unit 
of currency. The common currency used for the Africa regional comparison 
is the ZAR11 and so each country’s PPP has been standardized by dividing it 
by that country’s ZAR exchange rate. The standardized indices so obtained 
are called Price Level Indices (PLIs). 

Countries with PLIs greater than 100 have price levels that are higher than 
that of the base country, whereas those with PLIs less than 100 have price 
levels lower than that of the base country. Returning to the long-grain rice 
example, if the exchange rate is 1.000 ZAR to 21.196 Naira, the PLI for long-
grain rice with South Africa as the base country is 88 [(18.625/21.196)*100]. 
It can be inferred that, given the relative purchasing power of the ZAR and 
the Naira, long-grain rice costs 12 percent less in Nigeria than it does in 

11 For the global comparison, the US dollar is the common currency.
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South Africa. In addition to products, PLIs can be calculated for product 
groups, aggregates, and GDP. At the level of GDP, PLIs provide a measure 
of the differences in the general price levels of countries. Thus, if the PPP 
for GDP between Nigeria and South Africa is 15.579 Naira to the ZAR, 
then the PLI for GDP based on South Africa is 73 [(15.579/21.196)*100], 
indicating that the general price level of Nigeria is 27 percent lower than 
that of South Africa. 

3.5 Real expenditures
Countries report nominal expenditures on GDP and its constituent ag-
gregates and product groups. Nominal expenditures are valued at national 
price levels and can be expressed either in national currencies or, when con-
verted with exchange rates, in a common currency. For the ICP, countries 
report their nominal expenditures in national currencies. PPPs are used to 
convert these nominal expenditures to real expenditures. Real expenditures 
are expenditures that are valued at a common price level. They reflect real 
or actual differences in the volumes purchased in countries and provide the 
measures required for international volume comparisons, indices of real 
expenditure and real expenditure per capita. At the level of GDP, indices 
of real expenditure are widely used to compare the size of countries, while 
indices of real expenditure per capita are frequently used to compare the 
material well-being of their resident populations. Although the indices of 
real expenditure and real expenditure per capita are most popular for GDP, 
these same indices are also important for aggregates and product groups as 
they allow in-depth analysis of comparison results.

3.6 Actual individual consumption (AIC)
Actual individual consumption on a per capita basis is a better measure 
of material well-being than either GDP or household final consumption 
expenditure, when material well-being is defined in terms of the goods 
and services consumed by households to satisfy their individual needs. 
Such goods and services are referred to as individual goods and services and 
expenditure on individual goods and services is referred to as individual 
consumption expenditure.

GDP covers the individual goods and services consumed by resident house-
holds. It also includes collective services – such as defense, police, and 
environmental protection – that general government produces to meet the 
collective needs of the community, as well as gross capital formation and 
net exports, which do not constitute final consumption. Household final 
consumption expenditure, on the other hand, covers only the individual 
goods and services that households purchase. It does not take into account 
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individual services – such as health, education, and social protection – that 
general government and non-profit institutions serving households (NPISHs) 
provide to households individually. The provision of such services, particu-
larly health and education, can vary considerably from country to country. 
If only household expenditure is compared, countries where households 
purchase health and education services themselves will appear to consume 
more than households in countries where these services are provided by 
general government or NPISHs. 

Actual individual consumption (AIC) comprises only the goods and services 
that households consume to meet their individual needs. It covers such 
goods and services whether they are purchased by households or are pro-
vided by general government and NPISHs. It is defined as the sum of the 
individual consumption expenditures of households, general government, 
and NPISHs. The concept of AIC has been used in the ICP since incep-
tion. Initially it was called “consumption expenditure of the population” 
and the individual consumption expenditure by NPISHs was not included. 
Later, the concept was enlarged to include the consumption expenditure of 
NPISHs and was adopted by national accountants in the System of National 
Accounts 1993 (SNA 93).12

3.7 Uses of PPPs
PPPs, PLIs, and PPP-adjusted volumes are used for research, analysis, and 
administrative purposes. The principal users are international bodies such 
as the World Bank, the International Monetary Fund (IMF), the United 
Nations and its affiliates, the Organization for Economic Cooperation and 
Development (OECD), and the European Commission among others. 
However, in recent years there has been a growing demand for PPP-based 
measures from a variety of national users – in particular, government agen-
cies, universities, and research institutes. At the same time, there has been a 
switch in users’ focus. The ICP was set up to compare the GDPs of countries 
in real terms and PPPs were seen primarily as a means of converting nomi-
nal expenditures to real expenditures. Comparisons of real expenditure are 
still the ICP’s primary purpose. But now both international and national 
users are showing a growing interest in PPPs as measures of relative prices 
between countries at all levels of aggregation and in the national annual 
average prices underlying them. As result of this interest, the Global Office 
has established a set of rules governing access to unpublished results and 
basic data.

12 Commission of the European Communities, IMF, OECD, UN Statistical Division, 
and World Bank. 1993. System of National Accounts, 1993. Brussels/Luxembourg, New 
York, Paris, and Washington: United Nations.
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Researchers and policymakers, at both international and national levels, 
use PPPs as inputs into economic research and policy analysis that involve 
comparisons between countries. PPPs are used to generate measures of real 
expenditure with which to compare the economic size of countries and their 
levels of material well-being. PPP-converted GDPs are used to standardize 
other economic variables such as carbon emissions per unit of GDP, en-
ergy use per unit of GDP, GDP per employee, or GDP per hour worked. 
Multinational corporations use PPPs to evaluate the cost of investment in 
different countries. 

PPPs are also used in poverty assessment, based on the World Bank’s inter-
national poverty threshold of USD 1.25 per day per person. National pov-
erty assessments differ because the purchasing power of national currencies 
differs from one economy to another. To establish an international poverty 
line, purchasing power needs to be equalized over countries. This is done 
by converting the international poverty line of USD 1.25 to national price 
levels with consumption PPPs. Data from household surveys are then used 
to determine the number of people whose per capita consumption is below 
this poverty line. The international poverty line has typically been calculated 
as the average of the national poverty lines of the world’s poorest countries, 
first converted to international dollars using consumption PPPs. The PPPs 
thus enter the calculation at two stages – first in establishing the line and 
second in calculating the number of people below it in each economy.

Eradication of hunger and poverty is the first and foremost UN Millennium 
Development Goal. Other goals include the areas of health, particularly 
that of mothers and children, and primary education although other areas 
are also covered (for example, the environment and gender equality). The 
World Health Organisation uses PPPs when comparing per capita expendi-
ture on health across countries. Similarly, the United Nations Educational, 
Scientific and Cultural Organisation (UNESCO) uses PPPs when assessing 
the per capita expenditure on education of different countries. A related 
use is the estimation of the United Nation’s Human Development Index 
(HDI). PPP-converted gross national income per capita is one of the three 
variables included in the index.

International organizations use PPPs to obtain totals and averages for groups 
of countries such as the ICP regions. Real GDP and its components are 
aggregated across the countries in the groups to obtain totals for the groups. 
The shares of countries in these totals are used as weights when economic 
indicators, such as price indices or growth rates, are combined to obtain 
averages for the groups. Both the IMF and the OECD use PPP-based GDP 
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and GDP aggregates to provide estimates of regional and world output 
and growth in their respective publications, World Economic Outlook and 
Economic Outlook.

PPPs are employed for administrative purposes by the European Commission 
and the IMF. The European Commission uses the PPPs of its member states 
when allocating the structural funds intended to reduce economic dispari-
ties between and within member states. The principal indicator influencing 
the allocation is PPP-deflated intra-country regional GDP per capita. The 
IMF uses PPP-based GDP from the World Economic Outlook in its current 
quota formula, which has often helped guide increases in members’ quotas 
in the past. Quota subscriptions determine the maximum financial resources 
member countries are obliged to provide the IMF, the amount of financing 
members can obtain from the IMF, their share in a general allocation of 
special drawing rights, and their voting power in IMF decisions. PPP-based 
GDP has a weight of 20 percent in the current quota formula.

3.8 Correct usage of PPPs 
PPPs are designed specifically to compare GDP and its expenditure com-
ponents at a particular point in time. Because of their focus on GDP, they 
are not relevant for making international comparisons of other kinds of 
statistics. For example, they are not designed to compare monetary flows 
or trade flows. 

Because ICP comparisons refer to single points in time, they are not de-
signed to measure the relative rates of growth in GDP between these points. 
Each ICP comparison produces indices of real GDP that show the relative 
volume levels of GDP among participating countries for its reference year. 
When the indices for consecutive reference years are placed side by side, 
they appear to provide points in a time series of relative GDP volume levels 
over the intervening years. This apparent time series of volume measures 
is actually a time series of value indices. This is because the volume indices 
for each reference year are calculated with the prices and expenditures of 
that year. Changes in the volume indices between reference years are thus 
due to changes in relative price levels as well as changes in relative volume 
levels. As a result, the rates of relative growth derived from the indices are 
not consistent with those obtained from GDP volumes estimated by the 
countries themselves. It is the rates of growth estimated by the countries 
that should be used to determine relative rates of growth in GDP.

PPPs appear in international trade theory in the context of equilibrium 
exchange rates (the underlying rates of exchange to which actual exchange 
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rates are assumed to converge in the long term).13 But ICP PPPs should 
not be interpreted as equilibrium exchange rates because they do not refer 
solely to domestically produced goods valued at export prices. They have 
been calculated specifically to enable international price and volume com-
parisons to be made for GDP. They refer to the entire range of goods and 
services which make up GDP and include many items that are not traded 
internationally. Moreover, except for exports and imports, they are valued 
at domestic market prices and are calculated using expenditure weights that 
reflect domestic demand. For the same reason, ICP PPPs do not indicate 
whether a currency is undervalued or overvalued and should not be used 
for this purpose.

The PLIs for household final consumption expenditure provide a measure 
of the differences in the cost of living between countries. They indicate 
whether the overall price level for consumer goods and services faced by the 
average household in one country is higher or lower than that faced by the 
average household in another country. A person considering moving from 
one country to another should not use these PLIs to infer how the change 
of country will affect their cost of living. The PLIs reflect the expenditure 
pattern of the average household which, in all likelihood, is different from 
that of the person contemplating the move. Second, the PLIs are national 
averages and do not reflect differences in the cost of living between specific 
locations.

3.9 Reliability of PPPs and real expenditures
PPPs are statistical constructs rather than precise measures. Like all statistics, 
they are point estimates lying within a range of estimates – the error margin 
– which includes the unknown true value. The error margins surrounding 
PPPs depend on the reliability of the expenditure weights and the price 
data reported by participating countries, as well as the extent to which the 
goods and services priced reflect the consumption patterns and price levels 
of each participating country. As with national accounts data generally, it 
is not possible to calculate precise error margins for PPPs or for the real 
expenditures derived with them.

Countries participating in ICP 2011 had to produce national annual 
average prices for goods and services that were comparable with those of 
other countries in their region. The accuracy of their PPPs depends upon 
the extent to which the goods and services they selected for pricing were 
representative of their entire country. Accuracy of the PPPs also hinged 

13 Cassel, Gustav. 1918. “Abnormal Deviations in International Exchanges,” Economic 
Journal, 28 (112):  413–415.
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on the country’s ability to provide national prices averaged over the whole 
economic territory, over the course of the reference year and different types 
of sales outlets. The need to measure prices for internationally comparable 
goods and services means that they are more likely to reflect prices in urban 
areas. In practice, many household goods and services are available only in 
towns, so the urban price is also the rural price. If the urban-to-rural price 
differentials are similar across economies, any bias will tend to cancel out in 
the estimation of PPPs. If the differentials are not similar, results for some 
economies may be biased, either up or down, depending on the degree to 
which urban and rural areas are overrepresented or underrepresented.

Caution should be exercised when comparing economies by the size of 
their real GDP or their real GDP per capita. Such comparisons require 
that all the economies employ the same definition of GDP and that their 
measurement of GDP is equally exhaustive. Although the first requirement 
is broadly met as the GDP estimates of most ICP participants are compiled 
more or less in line with the SNA 93, the measurement of GDP is not suf-
ficiently uniform over all participants to satisfy the second requirement. In 
particular, the GDPs of participants with large non-observed economies 
may be underestimated. Bearing in mind that there may be errors in the 
population data in addition to those in the price and expenditure data, 
small differences between real GDPs and real GDPs per capita should not 
be considered significant. It is usually accepted that differences of less than 
5 percent lie within the margin of error of PPP estimation. 

4. ICP EXPENDITURE CLASSIFICATION

4.1 Background
As we have already noted, ICP compares the GDPs of participating countries 
from the expenditure side. The 2011 ICP used the SNA 93 as its conceptual 
framework. Central to a comparison is the ICP classification of expenditure 
on final goods and services. The classification used for ICP 2011 adheres 
strictly to the concepts, definitions, classifications, and accounting rules of 
the SNA 93. It breaks down GDP into its component expenditures at various 
levels of aggregation, of which the lowest level is that of the basic heading. 
Basic headings are the building blocks of the comparison. They are the level 
at which expenditures are defined and estimated, products are selected for 
pricing, prices are collected and validated, and PPPs are first calculated and 
averaged. In theory, basic headings should be homogeneous, each covering 
a group of similar, well-defined goods or services, but often in practice they 
are not. This is because basic headings are determined by the lowest level 
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of final expenditure for which countries in the comparison can be expected 
to estimate explicit expenditures. Basic headings can cover a broader range 
of products than is theoretically desirable, as well as including both goods 
and services. The ICP classification consists of 155 basic headings.

The SNA 93 defines GDP from the expenditure side as the sum of the expen-
ditures on final consumption, gross capital formation, and net exports. Final 
consumption is the total expenditure on the goods and services consumed 
by individual households or the community to satisfy their individual or 
collective needs. Gross capital formation is the total expenditure on gross 
fixed capital formation (GFCF), change in inventories and acquisitions 
less disposals of valuables. Net exports represent the difference between the 
value of goods and services exported and the value of goods and services 
imported. ICP comparisons are based largely on PPPs calculated with prices 
collected for the component expenditures of final consumption and gross 
fixed capital formation. Prices are not collected for changes in inventories, 
acquisition and disposals of valuables, and net exports. They are deflated 
with reference PPPs.14  

Expenditures on final consumption are incurred by households, NPISHs, 
and general government. Expenditures on GFCF are incurred by resident 
producers of goods and services and include households when engaged in 
own-account production. In the ICP classification, expenditures on final 
consumption are classified by whoever makes the purchase, but no such 
distinction is made with regard to expenditures on GFCF. This gives rise 
to five of the seven main aggregates constituting the classification: indi-
vidual consumption expenditure by households, individual consumption 
expenditure by NPISHs, individual consumption expenditure by general 
government, collective consumption expenditure by general government, 
and gross fixed capital formation.15 Actual individual consumption, which 
is not a main aggregate but a principal analytical category, is obtained by 
summing the individual consumption expenditures of households, NPISHs, 
and general government.

4.2 Derivation of actual individual consumption (AIC)
The ICP classification is primarily an expenditure classification, with final 
consumption expenditure structured by whoever pays. However, one of the 

14 PPPs used for basic headings for which no prices are collected and no PPPs are 
calculated; they are based on prices collected for other basic headings and serve as proxies 
for the missing PPPs.
15 Changes in inventories and valuables, and balance of exports and imports (or net 
exports) are the two other main aggregates.



The African Statistical Journal, Volume 17, December 2014 83

3. Comparing the Real Size of African Economies – The 2011 Round of the ICP-Africa 

principal aims of ICP is to compare AIC at various levels of aggregation 
and the results of comparisons are presented by whoever consumes. To 
enable this, the classification is designed to allow the individual consump-
tion expenditures of households, NPISHs and general government to be 
reclassified and combined according to whether they benefit households 
individually or collectively. This is achieved by applying two classifications 
from the SNA 93: the Classification of Individual Consumption according to 
Purpose (COICOP) 16 and the Classification of the Functions of Government 
(COFOG).17 COICOP classifies the individual consumption expenditures 
of households, NPISHs, and general government by purpose. It ensures 
that the treatment of the three expenditures is consistent and harmonized. 

In principle, the three expenditures should be broken down so that they 
can be compared and summed at the lowest level of aggregation, namely 
the basic heading level. In practice, this is only feasible for the individual 
consumption expenditures of households and general government, as most 
countries cannot provide the required level of detail for the individual con-
sumption expenditure of NPISHs.18 COFOG classifies the outlays of general 
government by function. With regard to the outlay on final consumption, 
it distinguishes between individual consumption expenditure and collec-
tive consumption expenditure, defining the former in line with COICOP.

4.3 Imputed expenditures
Expenditures on final consumption and gross fixed capital formation in-
clude actual expenditures covering monetary and imputed non-monetary 
expenditures. Monetary transactions can be measured directly because for 
each transaction there is a price stated in monetary units. Non-monetary 
expenditures cannot be measured directly because there is either no price or, 
as in the case of barter, no price stated in monetary units. Non-monetary 
transactions are obtained by imputing a value to them. The general rule is 
that goods and services of a non-monetary transaction should be valued at 

16 UN Statistical Division. 1999. “Classification of Individual Consumption Accord-
ing to Purpose (COICOP),” Classification of Expenditure According to Purpose. New York: 
United Nations.
17 UN Statistical Division. 1999. “Classification of the Purposes of Non-Profit Institu-
tions Serving Households (COPNI),” Classification of Expenditure According to Purpose. 
New York: United Nations.
18 In recognition of this constraint, the ICP classification requires countries to report 
a single figure for NPISHs’ consumption expenditure. Prior to the calculation of PPPs 
for actual individual consumption, the NPISHs’ consumption expenditures reported by 
countries are distributed across the relevant basic headings in the same proportions as their 
household consumption expenditures are distributed.
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the basic prices at which they would be sold if offered for sale on the market 
or, in the absence of basic prices, as the sum of their costs of production.

The imputations of particular relevance to ICP comparisons are those 
made for goods that households produce and consume themselves. It 
applies to gross fixed capital formation carried out by producers on own 
account, such as the construction of dwellings by households; housing 
services that owner-occupiers are said to purchase from themselves; finan-
cial intermediation services indirectly measured (FISIM); unfunded social 
insurance schemes operated by general government for its employees; and 
consumption of fixed capital by NPISHs and general government. The 
consumption of own-account production of agricultural produce, beer, 
and spirits is significant in many African countries. For ICP purposes, 
not only has the imputed expenditure to be included in the estimate of 
GDP (or it will be underestimated), but the basic prices used to impute 
the expenditure have to be weighted and averaged with the purchasers’ 
prices collected from outlets for the same goods and the PPPs calculated 
with the average of the two prices. If the basic prices are not taken into 
account, the PPPs will be overestimated and the real expenditures un-
derestimated. 

4.4 Non-market services
The SNA 93 makes a distinction between market services and non-market 
services. Market services are sold at economically significant prices; non-
market services are supplied free or at prices that are not economically 
significant. The individual services that general government purchases for 
households from market producers are bought at economically significant 
prices and are market services. The individual services and the collective 
services that general government produces for households itself and which 
it provides free or at non-economically significant prices are non-market 
services. 

Economically significant prices are prices that determine the amounts pro-
ducers supply and purchasers buy. As such, they can be used to value the 
expenditure on market services by multiplying the quantities sold by the 
prices they are sold at. The same prices can be used to calculate the PPPs 
for market services. The absence of economically significant prices for non-
market services prevents their expenditures and their PPPs being derived 
in the same way as for market services. Instead, following the convention 
adopted by national accountants, expenditures on non-market services 
are estimated by summing up the costs to produce them, and their PPPs 
are calculated with the prices of inputs. This is known as the input-price 
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approach. To implement it, the expenditures on non-market services need 
to be broken down by cost components. The cost components identified 
in the ICP classification for government-produced health, education, and 
collective services are: compensation of employees, intermediate consump-
tion, gross operating surplus, net taxes on production, and receipts from 
sales (which will be negative). Of these cost components, compensation 
of employees is by far the largest and most important. It is the only cost 
component for which the ICP collects prices. Reference PPPs are used for 
the other cost components. 

The disadvantage of the input-price approach is that differences in pro-
ductivity between countries are not reflected in the real expenditures. It 
is assumed that producers of non-market services are equally efficient and 
that the same level of input will yield the same volume of output regard-
less of the economy in which the producer is operating. This assumption 
is difficult to defend, given the degree at which levels of economic devel-
opment vary among the countries participating in ICP comparisons. If 
productivity differences are not taken into account when calculating the 
real expenditures, they will be disguised as price differences. In countries 
where input costs are relatively low, the real expenditures on non-market 
output will be overestimated and in countries where input costs are relatively 
high, the real expenditures on non-market output will be underestimated. 
Failure to take account of productivity differences between the producers 
of non-market services in different countries affects not only the PPPs 
and real expenditures for non-market services, but also the PPPs and real 
expenditures for GDP. Not adjusting for productivity differences can have 
a significant effect on the real expenditures for GDP. In ICP 2011, produc-
tivity adjustments were made for Africa in both the regional comparison 
and the global comparison.

5. PRICE REQUIREMENTS

For each basic heading, countries report prices for a subset of products 
covered by the basic heading and their national expenditure on the basic 
heading. The prices are used to calculate PPPs for the basic heading and 
the PPPs are used to deflate the national expenditures on the basic heading, 
which are at national price levels, to real expenditures at a uniform price 
level. The basic heading PPPs are subsequently aggregated with the national 
expenditures on the basic headings as weights to provide PPPs for each level 
of aggregation up to the level of GDP. Real expenditures for an aggregation 
level are obtained by deflating the national expenditures on the aggregation 
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level with the PPPs for the aggregation level. To ensure that the deflation of 
national expenditures produces unbiased real expenditures, the PPPs used as 
deflators have to be based on prices that meet three conditions. First, they 
should be consistent with the prices underlying the national expenditure 
estimates of the countries. Second, they should be for products that are 
comparable across the countries. And third, the products priced should be 
important items of expenditure within the countries. Deflating with PPPs 
based on prices that do not satisfy these three requirements can result in 
PPPs that are either too high or too low and a corresponding underestima-
tion or overestimation of real expenditures.

5.1 Consistency
ICP comparisons are based on the identity: value = price x volume. If 
volumes are to be derived correctly, the prices that countries provide for 
the comparison should be consistent with the valuation methods used to 
estimate their national expenditures. In principle, the national expenditures 
reported for the reference year are compiled according to the SNA 93, which 
rules that the expenditures should be estimated with the purchasers’ prices 
of actual transactions. To be consistent with the SNA 93, countries have to 
collect prices that purchasers actually pay sellers to acquire a particular good 
or service. Being transaction prices paid by purchasers, they will include 
suppliers’ retail and wholesale margins, transport and insurance charges, 
and non-deductible tax on products. They should as well be net prices that 
include all discounts, surcharges, rebates and, in the case of certain services, 
invoiced service charges and voluntary gratuities. Moreover, as the national 
expenditures cover the whole economic territory of a country, the prices 
should be national averages that take account of regional variations in prices 
within the economic territory. They should also be annual averages that 
take account of seasonal variations in prices, general inflation, and changes 
in price structures during the reference year.

Ideally, countries would collect prices for actual transactions from pur-
chasers but, as it is neither practical nor cost-effective to do so, the prices 
are collected from sellers instead. Most sellers display the prices at which 
they are prepared to sell their products, but the prices at which products 
are offered for sale are not necessarily the prices at which they are actually 
sold. Unless price collectors have access to data on actual transactions such 
as scanner data, they cannot collect actual transaction prices. Rather, they 
have to collect the prices that purchasers would have to pay if they were to 
purchase the goods and services specified at the time of the price collection. 
In other words, in practice, it is the offer prices, and not actual transaction 
prices, that are observed. 
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5.2 Total price
For most products, collecting a purchaser’s price is relatively straightforward, 
inasmuch as a purchase normally involves a transaction between a seller and 
a single buyer. But this is not always the case. Certain products purchased 
from market producers can entail a transaction involving a seller and two 
independent buyers. Such transactions are particularly prevalent with respect 
to health services, where the provider of the service can be paid in part by 
households and in part by a second party (government, NPISH, or private 
health insurer). When there are two purchasers, there are two prices and 
two expenditures. What is consistent in these circumstances? Should PPPs 
be calculated separately for each buyer based on the prices each pays and 
their expenditures deflated accordingly? Or should the PPPs used to deflate 
the expenditures be based on the total price – that is, the sum of the price 
paid by the household and the price paid by the second party? 

With the first option, the PPPs used to deflate the two expenditures will 
be based on prices that are consistent with the prices underlying the ex-
penditures, but the volume of health services will be twice what it should 
be. With the second option, the PPPs used to deflate the two expenditures 
will not be based on prices that are consistent with the prices underlying 
the expenditures, but the volume of health services will be correct, which 
is the primary objective of consistency. For ICP comparisons, PPPs for 
expenditure on health services are calculated on the basis of the total price, 
which is consistent with the expenditures when combined. 

5.3 Comparability
The national annual purchasers’ prices that countries supply for the com-
parison should be for products that are comparable between them. Products 
are said to be comparable if they have identical or equivalent physical and 
economic characteristics. Equivalent means they meet the same needs with 
equal efficiency, so that purchasers are indifferent between them and are 
not prepared to pay more for one than for the other. The pricing of com-
parable products ensures that differences in prices between countries for a 
product reflect actual price differences and are not influenced by differences 
in quality. If differences in quality are not avoided or corrected, they can 
be mistaken for apparent price differences leading to the underestimation 
or overestimation of price levels.

Comparability is obtained in ICP comparisons by countries pricing prod-
uct specifications that fully define the products in terms of the principal 
characteristics that influence their transaction prices. Product specifications 
can be brand- and model-specific, where a particular brand and model 
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are stipulated; or they can be generic, where only the relevant technical 
parameters and other price determining characteristics are given and no 
brand is designated. Ideally, all product specifications would be brand- and 
model-specific so that countries would price products of identical qual-
ity. In practice, this is not possible, because the brand or the model is not 
generally available or, if available, is not an important item of expenditure, 
and generic specifications have to be employed. Generic specifications are 
typically looser than brand and model specifications and some variability 
in quality between the products priced by countries can occur. Differences 
in quality can arise because countries price products that do not match 
exactly the product specifications or because the products priced appear to 
match the product specifications exactly but the product specifications are 
too loose or too open-ended to ensure that products are of the same quality. 
Differences in quality are usually identified and corrected when the price 
data are validated. 

Product specifications for ICP comparisons are defined using structured 
product descriptions (SPDs). These were introduced during ICP 2005. They 
standardize the product specifications for different types of products, so that 
all specifications for a specific product type are uniformly defined and list the 
same technical and transactional characteristics that price collectors have to 
match. Their purpose is to improve the precision of the specifications and 
to simplify price collection. The more precise a specification, the easier it 
is for price collectors to determine whether or not the product in an outlet 
matches the product specified. SPDs identify those characteristics that are 
price-determining, as only characteristics having an impact on the price of 
the product should be included in the product specification. Characteristics 
that do not have an effect on price do not need to be specified. They do not 
affect comparability and their inclusion only increases the number of char-
acteristics to be matched. This can make it more difficult for a price collector 
to find the product in an outlet and fewer prices will be collected as a result.

5.4 Importance
In addition to being comparable across countries, the products that countries 
price for the comparison should be products that reflect, or are character-
istic of, their final expenditures. The products, in other words, should be 
important items of expenditure. Usually such products are volume sellers. 
Products that are important generally have a lower price level than products 
that are less important. This has to be taken into account when choosing 
products for the product list and when calculating the PPPs for a basic 
heading, otherwise the PPPs can be biased. They will be either too high 
and give real expenditures that are too low; alternatively they will be too 
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low and give real expenditures that are too high. To avoid this, countries 
are expected to do three things. First, they need to ensure that a sufficient 
number of their important products are included on the regional product 
list when drawing up the product list prior to price collection (at least one 
important product per basic heading). Second, they need to price the im-
portant products of other countries as well as their own important products 
during price collection, otherwise the number of overlaps between countries 
will be insufficient and no comparison can be made. Third, countries must 
indicate which of the products are important and which are less important 
when reporting prices after price collection, so that this can be taken into 
account during the validation of prices and the calculation of basic head-
ing PPPs. The methods used to calculate PPPs for a basic heading in ICP 
comparisons give larger weight to important products. 

The importance of a product is determined by its share of expenditure on 
its basic heading. The decision as to whether or not a product is important 
is made in the context of its basic heading and is independent of the rela-
tive importance of the basic heading with respect to other basic headings. 
Whether its basic heading has a high or low share of GDP expenditure 
is not a consideration when deciding a product’s importance. Defining 
importance by reference to expenditure shares is problematic, as usually 
there are no explicit expenditure weights below the basic heading level. 
The relative importance of the various products within a basic heading has 
to be determined by other means using alternative sources of information. 
Examples of such sources relating to consumer products include the con-
sumer price index, the retail price index, household budget surveys, and retail 
trade surveys. More generally, information can be obtained by consulting 
marketing experts, producers, importers, distributors, sales managers, shop 
buyers, and the internet.

Importance and comparability are not necessarily complementary. Consump-
tion patterns can vary from country to country as a result of differences in 
taste, cultures, climates, price structures, product availability, and income 
levels. Products that are important in one country are not necessarily im-
portant in other countries, while products that are strictly comparable across 
countries are unlikely to have equal importance in all of them. At times, 
a choice has to be made between pricing a comparable but less important 
product and pricing an important product that is not comparable. When 
such a choice has to be made, comparability has priority over importance. If 
products are not comparable, there can be no valid comparison because like 
is not being compared with like. If products are comparable but not equally 
important, a comparison can be made, although the result could be biased.
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6. DATA COLLECTION

Countries participating in the ICP 2011 round collected prices for a selection 
of the goods and services that make up final consumption expenditure and 
gross fixed capital formation. The four principal price surveys that countries 
conducted covered: (i) consumer goods and services, (ii) compensation of 
employees paid by general government to employees producing individual 
and collective services, (iii) machinery and equipment, and (iv) construc-
tion and civil engineering. With household consumption expenditure ac-
counting for over 60 percent of GDP in the majority of countries, the most 
important of the four price surveys was the survey of consumer goods and 
services, which is called the main price survey. It included a wide and varied 
assortment of products. The pricing of most of these products was relatively 
straightforward with price collectors visiting a sample of outlets, identify-
ing products in the outlets that matched the product specifications on the 
product list, and recording their prices. But there were some consumer goods 
and services that required a different or more focused treatment and these 
were surveyed separately from other consumer products. Separate surveys 
were organized for housing services, private health, and private education. 
These three surveys and the price surveys for the compensation of employees, 
for machinery and equipment, and for construction and civil engineering 
mentioned above are referred to collectively as the special price surveys.

6.1 Product lists
The ICP 2011 global comparison combines eight regional comparisons in 
a single comparison. This was achieved with the use of global core products. 
These are products that had been selected for the specific purpose of provid-
ing links or overlaps between the regional comparisons in which they were 
priced. For the main price survey and for each of the special price surveys, 
the Global Office compiled a list of global core products in consultation 
with regional and national coordinators and, in the case of the special price 
surveys, with subject matter experts. SPDs were used to define the price-
determining characteristics of the products. The global core product list for 
the main price survey specified 618 core consumer products.

For the main survey, each region developed its own regional product list 
by revising its regional product list from ICP 2005. Products that were no 
longer available or problematic were dropped. Products still available were 
retained and their specifications updated. New products, fully specified, were 
added to replace deleted products and to keep abreast of market trends. The 
global core products were combined with those on the revised regional list 
and care was taken to avoid duplication. Regional products that matched a 
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global core product exactly or that were comparable to a global core product 
were removed from the regional list and replaced by the global core product. 

Countries in the region were asked to review the global and regional products 
on the revised regional list and to indicate the availability and importance 
of each product specified. Inclusion in the final regional list depended on a 
product’s availability within the region (the number of countries in the region 
that could price it) and on its importance within the region (the number of 
countries in the region that could price it and for which it was important). 
When finalizing the list, regions endeavored to ensure that as a minimum, 
each country in the region could price one global core product and three 
regional products for a basic heading. The number of products included 
on the final list for a basic heading also depended on the heterogeneity and 
importance of the basic heading. Global core products selected for the final 
regional list were treated as regional products meeting the same validation 
criteria and included in the calculation of regional PPPs. The regional list 
for Africa contained 610 of the 618 global core products.

Regions did not draw up their own product lists for the special price surveys. 
Instead, as in ICP 2005, the global core product lists for the special price 
surveys also doubled as the regional product lists for the surveys. 

6.2 Survey framework
The objective of the price surveys was to collect prices that were consistent 
with the prices underlying the national expenditures that countries had 
estimated for 2011. As their estimates covered the whole of their economic 
territory throughout 2011, the prices collected had to be national annual 
averages for 2011. Moreover, as countries compiled their estimates broadly 
in line with the SNA 93, the prices were those that purchasers actually paid 
to sellers and which, for practical reasons, had to be collected from sellers 
rather than purchasers. 

When preparing the survey framework for the main price survey, countries 
were required to ensure that their economic territories were stratified, so 
that all parts of the territory were represented. The importance of having 
balanced coverage of both urban and rural areas was emphasized because 
the two frequently exhibit different pricing patterns and diverging price 
levels. Underrepresentation of rural areas, for example, could result in an 
overestimation of the national price level for those products, such as food 
products, that have price levels generally lower in rural areas than in urban 
areas. However, not all types of product are available in rural areas and 
when this is the case, the urban price level is also the national price level. 
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Prior to the selection of outlets, countries were required to classify the 
outlets in each geographical stratum by type. For ICP purposes, nine cat-
egories of outlets were identified: supermarkets and departmental stores; 
kiosks, neighborhood shops, grocery stores and the like; open and closed 
markets; mobile shops and street vendors; wholesale stores and discount 
shops; specialized shops; private service providers; public service providers; 
and online internet shopping sites. Later when selecting outlets, countries 
were expected to ensure that each outlet type was adequately represented to 
accommodate the different distribution profiles of different product types 
during price collection. This was because the mix of outlet types visited 
in order to price foodstuffs would not necessarily be the same as the mix 
visited to price clothing or household appliances. In making the selection, 
account had to be taken of the sales volumes of both individual outlets 
and outlet types, the variability of prices both within and between outlet 
types, the location and distribution of outlets, and the number of outlets 
per outlet type.

A similar approach was adopted for the special price surveys, though the 
selection of outlets was more focused: real estate agents (plus newspapers and 
the internet) were used for the rental part of the housing survey; pharmacies 
and private providers of medical services for the private health survey; private 
schools and colleges engaged in primary, secondary or tertiary education 
for the private education survey; central, state, and local government units 
for the survey of compensation of employees paid to general government 
employees; producers, importers, and distributors of equipment goods for 
the survey of machinery and equipment; and construction contractors for 
the construction and civil engineering survey.

The selection of products to be priced was made by basic heading. Countries 
based their selection on the availability of the product in the economic ter-
ritory and the importance of the product relative to other products in the 
basic heading. The number of products selected for a basic heading depended 
on the heterogeneity and importance of the basic heading. 

6.3 Main price survey: household consumer goods and services
Prices for the main survey were collected from a sample of outlets in rural 
and urban areas. Most African countries collected prices quarterly throughout 
2011. Some started by collecting prices monthly but changed to quarterly 
price collection. 

Countries were required to price no less than one global product and three 
regional products for each of the basic headings covered by the main survey. 
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When selecting products to price from the regional product list, countries 
were asked to classify those products that were available in their economic 
territory as either important (that is, important for them) or less important 
(that is, important for other countries in the comparison). Countries were 
expected to price important products and a selection of less important 
products in order to provide the links to prices collected by other countries. 
When reporting prices, countries were required to indicate which of the 
products priced were important and which were less important. Important 
products were given a weight of 3 and less important products a weight of 
1 when calculating a country’s PPP for a basic heading. 

6.4 Special surveys

6.4.1 Housing services 
Household expenditure on housing services constitutes a single basic heading 
in the ICP classification and covers actual rents and imputed rents. Actual 
rents are the rents that tenants pay to the owner of the dwelling they rent. 
Imputed rents are estimates of the rents that owner-occupiers would have 
to pay for their dwelling if they rented instead of owning it. The SNA 93 
recommends that imputed rents be estimated using the actual rents paid 
for equivalent dwellings. An equivalent dwelling is one that is the same 
type, the same size, with the same facilities, and with the same location 
and neighborhood amenities. For countries applying the rental equivalence 
method, the price approach can be used to compute the PPPs directly for 
both actual and imputed rents. 

The rental equivalence method requires a well-organized and representative 
rental market. Countries where such a market does not exist cannot use 
rental equivalents to estimate imputed rents and another method has to 
be employed. The SNA 93 recommends summing the costs of production 
of the housing service (the user-cost approach), but this is not the alter-
native followed by the majority of countries that are not using the rental 
equivalence method. Instead a variety of approaches that do not conform 
to international standards are used – such as not making an imputation, 
making an imputation only for urban areas, or asking owner-occupiers the 
amount they would pay if they rented their dwelling. Consequently, the 
expenditure estimates that result are of poor quality.19 For countries not 

19 A survey recently undertaken by the AfDB into national accounts methodology in 
Africa shows that only eight countries impute rent of owner-occupiers by some version of 
the user-cost method, namely Algeria, Chad, Ethiopia, Mozambique (only for dwellings 
in urban areas), Ghana, Guinea, Sierra Leone, and Zimbabwe. Most of the other countries 
use inferior methods so that imputed rents may often be poorly estimated.
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applying the rental equivalence method, the PPPs for housing services are 
obtained indirectly by the quantity approach.

The special survey for housing services was designed to collect data using 
the price and quantity approaches. For the price approach, the global core 
product list specified 54 dwellings, of which 12 were traditional dwellings 
and 42 were modern dwellings. Traditional dwellings were specified by their 
size, their facilities, and age. The facilities identified were electricity, inside 
water, private toilet, and private kitchen. Some of the traditional dwellings 
had all the facilities, some had none, while others had various combinations. 
Modern dwellings were broken down by type (individual single family house 
or villa; attached or row house; studio apartment; one-bedroom apartment; 
two-bedroom apartment) and then by size and age. All modern dwellings 
were specified as having electricity, inside water, a private toilet, and kitchen. 
About half of the modern dwellings were specified as also having either central 
heating or air conditioning. For both traditional and modern dwellings, age 
was defined as less or more than five years. Regions were expected to select 
from the global core list those specifications that were relevant to the region. 
When pricing the specifications selected, countries were required to collect 
annual rents for 2011 in both urban and rural areas and to report national 
annual average rents. The PPPs for actual and imputed rents were calculated 
with the national annual average rents that countries reported.

Estimating the volume of housing services directly by the quantity approach 
involves calculating a measure of relative quantity and quality between 
countries. Subsequently, the quality measure is used to convert the quan-
tity measure into a volume measure. Therefore, for the quantity approach, 
the special survey for housing services collected data on the quantity and 
quality of the housing stock. Countries were expected to report the number 
of dwellings, the number of rooms, the usable surface area, the number of 
occupants, and the land area occupied by the dwellings – these were the 
indicators for the quantity measure. Countries were also expected to report 
the number of dwellings with electricity, with inside water, with private toilet, 
with central heating, and with air conditioning – these were the indicators 
for the quality measure – as well as the percentage of dwellings rented and 
the percentage owner-occupied. All countries, including those pricing the 
rent specifications for the price approach, were required to complete the 
reporting form for the quantity approach. The data supplied by countries 
referred either to 2011 or a year close to 2011.

In the Africa regional comparison, PPPs for actual and imputed rents were 
obtained using the price approach.
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6.4.2 Health expenditure
For ICP 2011, health expenditure was broken down into expenditure by 
households and by general government. Subsequently, household expenditure 
was further disaggregated into expenditure on medical and pharmaceutical 
products, outpatient services, and hospital services. Government expenditure 
was broken down into expenditure on purchases of health services from 
market producers and expenditure on the production of health services. 
Prices were collected from market producers for medical products and 
outpatient services, but not for hospital services. The PPPs calculated with 
prices collected from market producers for medical products and outpatient 
services were used to deflate both household expenditure and government 
expenditure on these goods and services. The PPP for outpatient services 
was also used as the reference PPP for household expenditure on hospital 
services. 

PPPs for government-produced hospital services, which are supplied free or at 
prices that are not economically significant, were obtained by the input-price 
approach. For this the compensation that government paid to employees 
in a selection of occupations supplying medical, technical, administrative, 
and support services in government hospitals was collected, as described 
below. The PPPs were used to deflate expenditure on government-produced 
hospital services as well as government expenditure on hospital services 
purchased from market producers.

The special survey for health collected prices for: pharmaceutical products; 
other medical products; therapeutic appliances and equipment; and medi-
cal, dental and paramedical outpatient services. Prices were collected from 
market producers on a quarterly basis. The prices collected were total prices, 
the total amount paid for the good or service to its provider – which, as 
explained earlier, is not necessarily straightforward in the case of medical 
products. While most consumer products when sold involve a transaction 
between a seller and a single buyer, medical products when sold can entail a 
transaction involving a seller and two independent buyers. The seller is paid 
in part by a household and in part by a second party (such as government, 
NPISH, or private health insurer). For such transactions, price collectors 
were required to establish the total price by consulting either the seller or 
the second party as both would be aware of what the household paid.

Pricing pharmaceutical products poses additional problems. First, the 
same product can be sold under different names in different countries. 
For this reason, the identification of pharmaceutical products has to be 
based on the active substance or active ingredient and its strength. This 
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requires specialist knowledge, which is usually not available in statistical 
offices. Price collection forms had therefore to be completed either by the 
pharmacist or by the price collector in consultation with the pharmacist. 
Second, pharmaceuticals may be available as brand-name products or as 
generic products. Brand-name products are medicines produced and sold by 
their innovative pharmaceutical companies. Generic products are identical 
(bioequivalent) medicines to an existing brand-name medicine in dosage, 
form, safety, strength, route of administration, quality, performance and 
intended use. Although chemically identical to their branded counterparts, 
generic medicines are typically sold at lower prices than the branded product 
because the drug has already been tested and approved and its patent has 
lapsed. In general, the only differences between the brand-name product 
and the generic product are the price and the trade name. To compare the 
prices of the two directly would lead to biased PPPs. This was avoided by 
comparing the prices of brand-name products with brand-name products 
and the prices of generic products with generic products. 

Another difficulty in pricing pharmaceutical products is that drugs may be 
sold in different quantities in different countries. This was overcome by 
converting the price for the quantity observed and reported by the price col-
lector to a price for the quantity specified. When the product was available 
in a range of quantities other than the specified quantity, the price collector 
was required to collect prices for the range. These prices were subsequently 
rebased to the specified quantity and averaged.

Other medical products are sold in supermarkets, petrol stations, drug 
stores, low-cost optician chains, through the internet as well as pharmacies, 
while therapeutic appliances and equipment are sold by suppliers of medical 
equipment. Countries were required to include such outlets in their sample 
of outlets in line with their share of total sales when pricing other medical 
products and therapeutic appliances and equipment. As with pharmaceutical 
products, the total price had to be collected.

Total prices had to be collected for outpatient health services too, but this 
was not always possible and the prices had to be estimated. In some coun-
tries, households do not pay anything to the private service provider for 
the outpatient service received. The private service provider is subsequently 
reimbursed by the social security system according to a general agreement 
made between the government and private health service providers. In other 
words, it may happen that no actual price exists for a particular service, only 
a lump sum from the government to the private service provider. This sum 
can be based on the total number of visits to a given clinic, the size of the 
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population living in a given area, the number of persons registered with 
the private service provider, and so forth. If the second party is a NPISH 
or a private health insurer, the situation can be similar – that is, it may not 
be possible to obtain directly prices relating to a certain individual service. 
Countries were required to consult with health service experts to identify 
the best way of establishing reliable estimates of the total prices for the 
outpatient health services specified.

6.4.3 Education expenditure
The ICP expenditure classification distinguishes between expenditure on 
education by households and expenditure on education by general govern-
ment. Expenditure on education by NPISHs is not separately identified, 
although it is included in total individual consumption expenditure reported 
for NPISHs. PPPs for government expenditure on education were obtained 
by the input-price approach. For this the compensation that government 
paid to employees in a selection of occupations supplying educational, ad-
ministrative, and support services in government schools and colleges was 
collected as described below. PPPs for household expenditure were calculated 
with the prices collected by the special survey for private education.

The special survey collected prices from private schools and colleges for 
seven global core products: primary education; lower secondary education; 
upper secondary education; tertiary education: a degree in computer sci-
ence; tertiary education: a degree in humanities or social sciences; a foreign 
language course; and private tuition in mathematics outside school hours. 
For primary, secondary, and tertiary education, countries collected annual 
tuition fees. For the language course and the private tuition, countries col-
lected hourly fees. Both the tuition fees and the hourly fees were to cover 
the cost of education only. Expenditures on education materials (textbooks 
and stationery), and on education support services (health care, transport, 
catering, and accommodation), were not to be included. Schools and col-
leges often reported fees that covered the cost of education materials and 
support services as well as the cost of tuition. When this happened, countries 
were required to estimate the cost of the materials and support services and 
subtract it from the total reported to obtain the cost of education.

The tuition fees supplied by countries were annual averages for 2011. 
However, academic and school years do not necessarily coincide with the 
calendar year and countries were expected to adjust fees to a calendar year 
basis if the academic or school year extended over two years. For example, 
if the academic or school year ran from the beginning of September to the 
end of June, countries were required to add six-tenths of the fees for the 
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school year that began in September 2010 to four-tenths of the fees for the 
school year that began in September 2011. The tuition fees and hourly fees 
that countries reported were supposed to be national averages as well as an-
nual averages. Fees were collected direct from a selection of private schools 
and colleges. The selection reflected the distribution of all types of private 
schools and colleges operating in the capital city, in urban areas other than 
the capital city, and in rural areas. 

6.4.4 Compensation of government employees
ICP comparisons use the input-price approach to compute PPPs for gov-
ernment-produced collective services and government-produced health and 
education services. Of the inputs, only the most important input – labor 
– is priced. Hence, the special survey of the compensation of government 
employees for ICP 2011 covered a selection of occupations in collective 
services, public hospitals, and public education. The selection was made 
by the Global Office. The intention was to represent the various education 
and skill levels that are commonly to be found among employees working 
in these three government services. Forty-four occupations were included in 
the selection: 38 civilian occupations, six military occupations. The civilian 
occupations were defined using job descriptions taken from the International 
Standard Classification of Occupations 2008.20 These descriptions specified 
the occupations in terms of the kind of work done. The military occupa-
tions were specified as ranks designated as equivalent by the North Atlantic 
Treaty Organisation. They referred to members of the regular armed forces 
and not to conscripts. Of the 44 occupations, 30 were for collective services, 
18 for public hospitals, and 16 for public education. Thirty-four of the 
occupations were specific to only one service, but ten of the occupations 
were common to all three services. Due to the outsourcing of work such as 
cleaning and catering to private companies on contract to the government, 
some occupations were no longer relevant in some countries and could not 
be priced by them.

Countries were expected to provide the compensation of employees for as 
many of the selected occupations as possible. Compensation of employees 
as defined in the SNA 93 comprises the basic salary or wage, allowances 
and cash payments over and above the basic salary or wage, income in kind, 
and the employer’s social security contribution. When the government did 
not make social security payments into a separate fund for its employees, 
countries were required to report the imputed contribution calculated in 
the same way as in their national accounts. For each occupation, countries 

20 International Labor Office. 2008. International Standard Classification of Occupa-
tions 2008 Edition. Geneva: ILO.
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were expected to supply compensation data for an employee at four stages 
of their career – starting level, after five years, after ten years, and after 20 
years. In other words, the global core product list for the special survey 
contained 176 products (44 occupations x four career stages).

Countries were required to use government pay scales to determine the 
compensation of employees paid for the selected occupations. The basic 
salaries and wages laid down in government pay scales form the basis for the 
compensation of employees paid by government. Once the basic salary or 
wage has been established for an occupation, computing the compensation 
of employees is relatively straightforward because the other components of 
compensation of employees are normally related to the salary scale by being 
defined as percentage additions to the basic salary or wage. 

Pay scales are typically made up of grades, with each grade having a number 
of levels and each level having a number of steps. Grades usually reflect edu-
cation and skills requirements, levels of experience and responsibility, and 
steps of service. Each step is generally 12 months, though steps of 18 or 24 
months are not uncommon. To derive the compensation of employees for 
the selected occupations and career stages, the countries had first to locate 
the grade, level, and step for each selected occupation and career stage in the 
government pay scale. This provided the basic salary or wage for the selected 
occupation and career stage, which could then be augmented as appropriate 
to arrive at compensation of employees for the occupation and career stage.

The compensation of employees reported for each selected occupation and 
career stage had to be annual. When there were revisions to the salary or 
wage scales during the reference year, a weighted average was calculated 
based on the number of months the original scale and the revised scale were 
operational. The compensation of employees also had to be the national 
average, taking into account the discrepancies in compensation which may 
arise (i) between the several levels of government – that is, between central, 
regional, state, and local governments and (ii) within the same level of gov-
ernment – that is, between different ministries and departments of central 
government or between different regional governments, state governments 
or local governments. Countries were advised to calculate weighted averages 
based on the number of employees.

For each occupation and career stage, countries also had to supply infor-
mation on the official and actual hours worked per week, the number of 
workdays per week, the number of days of paid annual leave, and the number 
of public holidays falling on working days during the reference year. These 
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data were needed to compute compensation per hour. PPPs were calculated 
with compensation per hour for the 176 occupations and career stages.

6.4.5 Machinery and equipment
The list of global core products priced during the special survey of ma-
chinery and equipment was based on the findings of a pilot study that the 
Global Office carried out in nine countries to determine the availability 
of the products initially proposed for the list. The list covered eight basic 
headings, as shown in Table 1. For each basic heading, a number of prod-
ucts were chosen and for each product a number of items were specified. 
Item specifications were either brand specific, with the SPD specifying a 
brand and model as well as the item’s technical parameters, or they were 
generic, with the SPD specifying the item’s technical parameters only, with 
no brand or model specified. Seventy percent of the item specifications on 
the list were brand specific.

When pricing the items, countries were expected to match the brand, 
model, and technical parameters for brand-specific items and the tech-
nical parameters for the generic specifications. However, this was not 
always possible. With brand-specific products, the brand may have been 
available in the country’s market but not the model. Similarly, with ge-
neric specifications, the technical parameters of the items available in the 
country’s market did not always match exactly the technical parameters 
of the specified item. In such circumstances, countries were expected to 
price items that were comparable – that is, items in the country’s market 
with technical parameters that came closest to the technical parameters 
of the brand and model specification or the generic specification. To help 
countries identify comparable items, item specifications listed up to 12 key 
parameters in approximate order of importance. Matching was not just a 
question of counting the number of parameters that did or did not match, 
it also involved taking into account the degree to which the parameters 
differed. Items with near misses on most parameters could still be an ac-
ceptable substitute for the item specified. 
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Table 1. Machinery and equipment core product list for ICP 2011

Basic headings

Products

Items

Code Title
Brand 

Specific
Generic  

(no brand) Total

1501111 Fabricated metal prod-
ucts except machinery 
and equipment

5 3 6 9

1501121 General purpose ma-
chinery

9 14 6 20

1501131 Special purpose machin-
ery

24 33 17 50

1501141 Electrical and optical 
equipment

25 41 15 56

1501151 Other manufactured 
goods not elsewhere clas-
sified (n.e.c.)

4 5 3 8

1501211 Motor vehicles, trailers 
and semi-trailers

5 13 4 17

1501212 Other road transport 1 2 1 3

1503111 Other products 4 14 0 14

Total 77 125 52 177

Countries only collected prices for new products, even though in some 
countries a significant proportion of their capital formation in machinery 
and equipment consists of imported second-hand products. To date it has 
proved impossible to collect prices for comparable second-hand machines 
and equipment. Experimental pricing of such goods has shown that there 
is considerable variation in the quality of the second-hand items priced 
by different countries and that substantial quality adjustments would be 
necessary to make the prices comparable. Such quality adjustments are 
not feasible in practice. The PPPs calculated for new products will only be 
appropriate for deflating the expenditures on machinery and equipment 
recorded in the national accounts (which include expenditures on both 
new and second-hand products) if the relative prices of new products are 
similar to the relative prices of second-hand products. This is probably a 
reasonable assumption but the lack of comparability between second-hand 
equipment goods makes it difficult to establish empirically. 
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Countries were expected to report national average prices. In some small 
countries it was sufficient to collect prices in a single location such as the 
capital city or the largest industrial or commercial urban area, but in larger 
countries prices had to be collected in several urban areas. In countries where 
a single dealer had exclusive rights to sell the type of equipment specified, a 
single price observation was sufficient. However, in countries where there 
were several distributors of the specified equipment, several price observa-
tions were necessary to establish the average national price. The national 
average prices reported were also to be average prices for the reference year. 
However, experience suggests that if all countries price equipment goods 
during the same period, there is no need to collect prices throughout the 
year. Countries were asked to collect mid-year prices for 2011. 

Prices were obtained for the specified items of machinery and equipment 
either directly from producers, importers, and distributors or from their 
catalogs and websites. Some countries were able to use prices from their 
producer price index or their import price index. Countries had to ensure 
that the prices collected included all of the following: purchasers’ prices 
plus import duties and other product taxes actually paid by the purchaser; 
the costs of transporting the good to the place where it would be used; any 
charges incurred for installing the good ready for production; and discounts 
generally available to most purchasers for most of the year. Countries ad-
justed the prices when they did not meet these requirements.

6.4.5 Construction
Gross fixed capital formation in construction is broken down into three basic 
headings in the ICP expenditure classification. Each basic heading covers a 
specific type of structure: residential buildings; non-residential buildings; and 
civil engineering works. PPPs are calculated for each of these basic headings 
separately, they are then aggregated to provide the PPPs for construction 
as a whole. The usual procedure in ICP comparisons is to calculate PPPs 
directly with the prices of products that are comparable across participat-
ing countries. In principle, the PPPs for construction should be similarly 
obtained. In practice, however, the complexity and the country specificity 
of the products of the construction industry mean that they are basically 
unique. For example, no two countries build exactly the same kind of house 
or construct a kilometer of road in the identical way. This makes it difficult 
to price construction products that are comparable between countries.

Rather than trying to collect prices for comparable products, countries 
followed the approach developed by the Global Office for ICP 2011. 
Countries were required to collect unit prices for a common set of inputs. 
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The unit prices were purchasers’ prices complete with non-deductible taxes 
and discounts. As purchasers’ prices for inputs, they did not include the 
contractors’ mark-ups or professional fees. Moreover, the unit prices had to 
be national averages. They had to be collected in a number of different loca-
tions in line with the size of the country’s economic territory and the price 
variation within it. They also had to be annual averages or mid-year prices.

More specifically, countries were expected to report unit prices for 38 
kinds of basic building materials, the hourly cost of hiring five types of 
building equipment with and without an operator, and the hourly rate 
of compensation paid to construction workers in seven occupations. The 
55 inputs constituted the global core product list for the special survey of 
construction prices. The same 55 inputs were listed for each of the three 
basic headings. 

As well as providing unit prices for the inputs that were available, countries 
had to indicate the types of structures the inputs were commonly used for: 
residential buildings, non-residential buildings, or civil engineering works. 
In other words, countries had to identify the basic headings for which the 
inputs were available and important, as well as the basic headings for which 
they were available but less important. Inputs that were important received 
a weight of 3 when calculating the basic heading PPPs; inputs that were 
less important were given a weight of 1.

In addition to the unit prices, countries were required to provide information 
on the average resource mix for each basic heading – that is, the percent-
ages of total expenditure on the basic heading that were spent on materi-
als, equipment hire, and labor. The percentage shares were used to derive 
expenditure weights for these three subheadings – materials, equipment 
hire, and labor – within the basic heading. PPPs were calculated separately 
for each subheading, with the unit prices of relevant inputs. PPPs for the 
basic heading were obtained by aggregating the PPPs of its subheadings 
with subheading expenditure weights.

7. VALIDATION OF PRICE DATA

7.1 Stages of the validation process
Before the basic heading PPPs were calculated, the national average prices 
were validated for national and international consistency. The objective of 
the validation was to minimize the incidence of non-sampling error through 
editing and verification. Editing involved checking the prices for possible 
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errors. Verification involved investigating the prices identified as possible 
errors to establish whether or not they were genuine. If they proved not to 
be genuine, then they would need to be corrected.

The validation of price data for the ICP 2011 regional comparisons was 
conducted in two stages.21 The first was the intra-country validation stage, 
during which the prices collected by a single country were edited and verified. 
The second was the inter-country validation stage during which national 
average prices for participating countries were compared after converting 
them to a common currency using market exchange rates and PPPs. Intra-
country validation was directed at a country’s national average prices and 
individual item prices. The objective was to verify that price collectors within 
a given country had priced products that matched the product specifica-
tions. Inter-country validation was directed at the national average prices 
reported by countries in a region and the price ratios that the average prices 
generated between the countries. The objective was to verify that price col-
lectors within the region had interpreted the product specifications in the 
same way and that they had priced them accurately. 

Price data validation was an iterative process requiring a number of rounds 
of editing and verification. Possible errors were found by identifying prices 
that diverged significantly from the other prices in the series. They were 
detected by having a measure of divergence that was greater than a given 
critical value or a value that fell outside a given range of acceptable values. 
The divergence measures were generally defined by the parameters of the 
series being edited, parameters such as the average and the standard devia-
tion. Hence, if some of the possible errors identified in the initial edit were 
found to be actual errors and were corrected, the parameters of the price 
series changed and the divergence measures of each price remaining in 
the series also changed. A second edit would find new possible errors that 
needed to be verified. When those that were actual errors were corrected, 
the parameters of the price series changed again, which could lead to more 
possible errors being detected if a third edit was made. Usually the number 
of new possible errors fell as validation progressed, until the return on fur-
ther rounds was considered marginal and not worth pursuing. The longer 
the delay between price collection and verification, the more difficult it 
became to correct prices that were wrong. Intra-country validation generally 
consisted of two rounds of editing and verification and took from two to 
two-and-a-half months to complete. Inter-country validation, on the other 

21 For the global comparison there was a third stage of validation during which the 
prices collected for global core products, which had already been edited and verified within 
regions, were edited and verified across all countries and all regions.



The African Statistical Journal, Volume 17, December 2014 105

3. Comparing the Real Size of African Economies – The 2011 Round of the ICP-Africa 

hand, required on average four rounds of editing and verification and three 
to four months to complete. It took longer because of the interactions that 
arose during validation between the data sets of different countries. Revi-
sions introduced by one country could alter the outcome of the edits made 
on the prices of other countries. 

7.2 Non-sampling error types
Validation focused on two types of non-sampling error: price error and 
product error. Price error occurs when price collectors price products that 
match the product specification but record the price incorrectly or they record 
the price correctly and errors occur afterwards in the process of reporting 
and transmitting data. There is the specified quantity (the quantity to be 
priced) and there is the reference quantity (the quantity to which the price 
collected is to be adjusted). Price error can also arise because, even though 
the price is correctly recorded, the quantity priced is recorded wrongly (or 
is recorded correctly and the error is introduced later during processing) so 
that the adjusted price for the reference quantity, which is the price that is 
validated, will be wrong as well.

Product error occurs when price collectors collect prices for products that 
do not match the product specification but fail to report having done so. 
This can be because they are not aware of the mismatch, such as when the 
product specification is too loose, or because they price a substitute product 
as required by the pricing guidelines but do not mention this on the price 
reporting form. ICP price collectors were instructed to collect the price of 
a substitute product if they were unable to find the product specified. They 
were further instructed to flag the substitution and to note the differences 
between the substitute product and the specified product. Flagging brought 
the substitution to the attention of the national and regional coordinators, 
who would then jointly decide what to do with the price collected. It might 
be possible to adjust the price for quality differences between the product 
priced and the product specified. Or, if other countries reported prices 
for the same substitute product, price comparisons could be made for the 
substitute product as well as for the product originally specified. If neither 
of these options was open, the price would have to be discarded. 

Editing for price and product errors involved identifying extreme prices or 
outliers – that is, prices whose value was found to be either too high or too 
low vis-à-vis the average according to given criteria. The prices identified 
as outliers were not necessarily wrong, but the fact that their values were 
considered extreme suggested that they could be wrong, that they were pos-
sible errors. As possible errors, they needed to be investigated to ascertain 
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whether or not they were accurate observations. Once this was determined, 
it could be decided how to deal with them. Outliers that were found to be 
wrong were errors and were either corrected or dropped, while outliers that 
were shown to be valid observations were retained, at least in principle. In 
practice, it was not unusual for valid outliers to be replaced by an imputed 
value or discarded during inter-country validation in order to remove the 
noise they introduced into the data set.

7.3 Intra-country validation
Intra-country editing searched for outliers first among the individual prices 
that a country had collected for each product it had chosen to survey and then 
among the average prices for these products. Outliers were defined as price 
observations or average prices that scored a value for a given test which fell 
outside a predetermined critical value. Countries ran the tests with software 
that the Global Office had developed to flag price observations and average 
prices that were outliers requiring verification. Verification was to determine 
the reliability of the flagged price observations and of the price observations 
underlying the flagged average prices. This entailed revisiting the outlets 
where the prices had been collected to ascertain whether the products priced 
matched the product specifications and whether the prices reported were 
correct. If the product matched the product specification and the correct 
price had been reported, verification was complete: the outlier was found to 
be an accurate observation. If the product priced did not match the product 
specification or if the price had been incorrectly reported, it was necessary 
to rectify the situation. This was done by finding a product in the outlet 
that did match the product specification and pricing it; or establishing the 
correct price for the product if it was still available.

After verification, the price observations that were flagged as outliers and 
which were found to be incorrect were either replaced by the correct ob-
servation or suppressed. Once intra-country validation was completed, 
the country’s national coordinator provided the regional coordinator with 
validated average prices for the products the country had priced. These were 
reviewed by the regional coordinator before starting inter-country validation. 
In some instances the review gave the regional coordinator cause to send 
the average prices back to the country for further verification. The national 
coordinator then returned the average prices after answering the questions 
raised by the regional coordinator and making any necessary corrections.

7.4 Inter-country validation
Inter-country validation involved editing the average prices reported by the 
countries in the region for possible errors by assessing the reliability of the 
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PPPs they had provided. This was done by comparing the prices for the 
same product in different countries and by analyzing the dispersion of the 
price ratios that the average prices generated between countries. In short, 
inter-country editing entailed detecting outliers among the average prices 
through their price ratios.

Because countries reported their average prices in national currencies, the 
prices could only be compared if they were expressed in a common cur-
rency. Once converted to a common currency, the national average prices 
of different countries for the same product could be compared with each 
other and outliers identified, according to predetermined criteria. But prices, 
even when expressed in the same currency, could not be compared across 
products directly. Even so, the price ratios of countries pricing a product 
could be compared with the equivalent price ratios for other products pro-
viding that they had first been standardized. Standardized price ratios for a 
product are the ratios between the individual average prices of the countries 
pricing the product and the geometric mean of the average prices of all the 
countries pricing the product when the average prices are expressed in a 
common currency.22

Both exchange rates and PPPs were employed to convert the national 
average prices to a common currency. Exchange rate and PPP-converted 
national average prices were used to derive standardized price ratios. Both 
sets of standardized price ratios were edited and verified. The reason for 
this approach was that the basic PPPs used to convert the average prices to 
a common currency were calculated from national average prices that were 
being validated. This meant that editing started with basic PPPs calculated 
from prices that had still to be verified. These opening basic PPPs were likely 
to be unreliable and the flagging of outliers among the standardized price 
ratios based on basic PPP-converted prices (PPP-Ratios) was likely to be 
unreliable as well. Exchange rates, on the other hand, are not determined by 
the average prices and remain unaffected by them. It is for this reason that 
standardized price ratios based on exchange rate-converted prices (XR-Ratios) 
were edited and verified in the initial stages of validation. Inter-country 
validation involved several iterations or rounds before being completed. 
After each round, as incorrect prices were corrected or removed, the basic 

22 A standardized price ratio equals (CC-Price1A / [CC-Price1A * CC-Price1B * ……… 
CC-Price1N]1/N) 100 where CC-Price1A is the average price for product 1 in country A in 
the common currency. CC-Price1A is itself equal to NC-Price1A / CC1A where NC-Price1A 
is the average price for product 1 in country A in national currency and CC1A is the cur-
rency conversion rate between the national currency of A and the common currency. The 
currency conversion rate is either the exchange rate or the PPP: CC1A = XR1A or PPP1A.



Journal africain de statistiques, numéro 17, décembre 2014108

Derek Blades and David Roberts  

PPPs became more reliable and so too did the flagging of outliers among 
the PPP-Ratios. As validation progressed, the focus on outliers shifted from 
those among the XR-Ratios to those among the PPP-Ratios. 

The PPPs used to obtain the PPP-Ratios can be calculated with the aver-
age prices of products covered by a basic heading or with the average prices 
of products covered by an aggregate. Inter-country editing can therefore 
take place first at the basic heading level and subsequently at the various 
aggregation levels of the ICP expenditure classification. Validation at the 
aggregate level puts the editing and verification of average prices into a 
broader context. Are the average prices consistent, not just within the basic 
heading, but also within a larger set of products? Editing at the aggregate 
level enables inconsistencies to be identified which would not be found 
by editing solely at the basic heading level. Consequently, validation was 
undertaken at different levels of aggregation progressively. For example, 
the basic headings for food products were checked using first the PPPs for 
the basic heading, then the PPPs for the aggregate food and non-alcoholic 
beverages, and lastly the PPPs for the aggregate household final consump-
tion expenditure.

Inter-country validation also involved analyzing the dispersion of the PPP-
Ratios. For this purpose, three coefficients of variation were calculated during 
validation: the product coefficient of variation, the country coefficient of 
variation, and the overall coefficient of variation. The product coefficient 
of variation measured dispersion among the PPP-Ratios for a product. It 
served as an indicator of comparability and accuracy and addressed the 
question: Have the countries pricing the product priced the same product 
(or an equivalent product) and have they priced it correctly? The higher its 
value, the less likely it was that countries had priced a comparable product 
or, if they had, the inference was that they had not all priced it accurately. 
The country coefficient of variation measured dispersion among the PPP-
Ratios for a country either at the basic heading level or at the level of an 
aggregate. It served as an indicator of the reliability of the country’s PPPs 
for the basic heading or the aggregate. The higher the coefficient’s value, 
the less uniform were the country’s price levels and the less reliable were 
the country’s PPPs. The overall coefficient of variation measured dispersion 
among all the PPP-Ratios for a basic heading or an aggregate. It served as an 
indicator of the homogeneity of the price structures of the countries covered 
by the basic heading or aggregate. The higher the value of the coefficient, 
the less homogeneous were the price structures and the less reliable were 
the PPPs for the basic heading or aggregate. 
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The critical value for all three coefficients of variation was 39 percent. 
Products, countries, and basic headings with coefficients of a variation of 
40 percent and above were considered to be outliers that needed to be in-
vestigated. During verification, priority was given to basic headings with a 
coefficient of variation over the critical value and with a large expenditure 
weight, because they would have a greater influence on the overall PPPs 
than basic headings with a small expenditure weight.

Editing a basic heading or an aggregate entailed identifying the PPP-Ratios 
that were outliers. The average prices underlying the PPP-Ratios flagged 
as outliers were therefore possible errors and had to be referred back to 
the country reporting them for verification. Countries were required to 
investigate the average prices returned to them as possible errors and to 
confirm whether they were correct or incorrect. When prices were found to 
be incorrect, countries were expected to correct them, otherwise they were 
suppressed. If they were found to be correct, the decision had to be made 
whether to retain, replace with an imputed value, or drop them. 

Some of the deviations, even large ones, were legitimate. For example, the 
prices of countries with particular pricing policies, such as low fuel prices in 
some of the oil-producing countries, would probably be flagged as outliers, 
but they were not incorrect, they were a reality. It would have been wrong 
to remove them and, despite the noise they introduced into the data set, 
they were retained. If, however, there were no extenuating circumstances, 
the disturbance created by an outlier could impact not only on the PPP for 
the country reporting the outlier, but also on the PPPs for other countries in 
the regional comparison. In such cases replacing the outlier with an imputed 
value or suppressing it were options to be considered. If, within the context 
of a basic heading, the outlying average price referred to a product that was 
important to the reporting country, deleting it might not be justified, though 
imputing a value might be. However, if the average price referred to a less 
important product, then removing it was probably warranted. Whatever the 
action taken, it was decided jointly by the country’s national coordinator 
and the regional coordinator on a case-by-case basis.

8. VALIDATION OF NATIONAL ACCOUNTS DATA

The national expenditures that countries supply for an ICP comparison 
are the expenditures that are deflated and expressed as real expenditures; 
they are also the weights used to aggregate basic heading PPPs up to GDP. 
Neither the real expenditures nor the aggregated PPPs will be reliable unless 
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the national expenditures provided by countries are comparable. They are 
compiled following the same definitions of GDP and its component ex-
penditures and are equally exhaustive in their measurement of economic 
activity. For ICP 2011, countries were required to compile their national 
expenditures in line with the SNA 93 and the 155 basic headings of the 
ICP expenditure classification. 

In ICP 2005, many countries experienced difficulties breaking down their 
GDP expenditures into basic headings. To assist countries to overcome 
these difficulties in ICP 2011, the Global Office drew up the Model Report 
on Expenditure Statistics (MORES). It was designed so that countries could 
estimate the expenditure on each basic heading and, at the same time, 
document how the expenditure was estimated. The Global Office also 
prepared the National Accounts Quality Assurance Questionnaire and the 
GDP Exhaustiveness Questionnaire. The former focused on the extent to 
which a country’s GDP estimates complied with the SNA 93, the latter on 
the degree of exhaustiveness of a country’s GDP estimates. The detailed 
metadata provided by the MORES and two questionnaires were referred 
to throughout the validation process.

As to the process itself, it had the same two stages as price validation: (i) 
intra-country validation carried out by the countries individually and (ii) 
inter-country validation carried out by the regional coordinators in con-
sultation with their countries. Validation was made easier by the national 
accounts workshops that regional coordinators organized for their regions. 
The workshops gave countries in the region the opportunity to exchange 
information on how their basic heading expenditures were estimated and to 
compare the distribution of the expenditures. This promoted comparability. 
Countries could adopt what they considered to be the better practices from 
others, while countries having difficulty in breaking down expenditure on 
a specific aggregate by basic heading could borrow and modify the break-
downs of other countries.

Before sending its national accounts data to the regional coordinator, a 
country was expected to carry out a number of checks on the data. These 
included: checking that there was a value recorded for every basic head-
ing; that negative values were clearly marked as such; that the value of 
each aggregate was the sum of its constituent sub-aggregates. It was also 
necessary to check that the values at the level of GDP and main aggregates 
corresponded to the latest official estimates disseminated by the country. 
As part of completeness, it was necessary to check that the basic heading 
expenditure shares for 2005 and 2011 were coherent over time. Having 
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completed these checks, the country submitted the edited data and relevant 
metadata to the regional coordinator.

On receipt of a country’s national accounts data, the regional coordinator 
repeated the checks listed above. The regional coordinator also checked 
the plausibility of the country’s data within the region. This was done by 
grouping the countries in the region into clusters of similar economies using 
indicators such GDP per capita and comparing their basic heading shares 
of GDP. Finally, the regional coordinator checked for consistency between a 
country’s national accounts data and price data over time by comparing the 
country’s basic heading notional real expenditure per capita for 2005 and 
2011. (The notional real expenditure for a basic heading is the estimated 
expenditure on the basic heading divided by the geometric average of the 
prices collected for the basic heading.)

Basic headings that were identified as problematic were flagged. The regional 
coordinator returned to each country national accounts data with problem-
atic basic headings flagged, requesting either a justification or correction. 
After justifying or correcting the problematic basic headings, the national 
coordinator sent back the verified national accounts data to the regional 
coordinator who repeated all the checks. This process continued until the 
data were considered final and included in the regional database. 

9. HIGHLIGHTS OF THE ICP 2011 REGIONAL COMPARISON 
FOR AFRICA

9.1 ICP 2005 and ICP 2011
ICP comparisons are designed to compare the prices and real expenditures 
of countries for a specific year, they are not designed to compare changes 
in price and volume levels between countries over time. Nevertheless, when 
a new set of ICP results are released, users naturally wish to compare them 
with the results of the previous comparison. In doing so, they should exer-
cise caution and pay particular attention to the caveats made with regard 
to differences in country coverage and changes in methodology. 

In the case of Africa, the regional comparison for ICP 2005 covered 48 
countries while that for ICP 2011 stood at 50. The two new countries were 
Seychelles and Algeria. The inclusion of Seychelles in ICP 2005 would have 
had little impact overall because it is relatively small. Algeria, however, was the 
fourth largest economy in 2011 and its inclusion in ICP 2005 would have 
changed prices and real expenditures significantly, although how exactly is 
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difficult to say. Moreover, there are a number of methodological differences 
between the two comparisons that affect their comparability. Of these, the 
most outstanding is the classification in ICP 2011 of the consumer products 
priced as either important or less important, and giving a higher weight 
to important products when calculating basic heading PPPs. This coding 
of items as important and less important enabled the use of the Country 
Product Dummy Weighted (CPD-W) in the computation of basic heading 
PPPs. In ICP 2005, all consumer products for the Africa region had equal 
weights and the Country Product Dummy (CPD) was used to compute the 
basic heading PPPs. On average, consumer expenditure in Africa accounts 
for 60 percent of GDP. In 2005, aggregation above basic headings for the 
Africa group used the relatively new and additive Iklé Dikhanov Balk (IDB) 
method, whereas the characteristic, superlative, and non-additive Gini-
Èltetö-Köves-Szulc (GEKS) was used in 2011.

Figure A shows the country shares of African real GDP of the five largest 
economies in 2005 and their country shares in 2005. The most notable 
feature is the change in position of Egypt, which was ranked second to South 
Africa in 2005 but had become the largest in terms of its share of African 
real GDP in 2011. This change in ranking can be explained by differences 
in the growth of real GDP in the six years between 2005 and 2011. During 
this period, Egypt averaged growth of 5.4 percent per annum compared to 
South Africa, which averaged growth of 3.3 percent per annum. Of the other 
countries, Nigeria was the third largest economy in 2005 and remained so 
in 2011. However, with the inclusion of Algeria in 2011, Nigeria’s share of 
total African real GDP fell. The inclusion of Algeria also affected Morocco, 
which dropped from fourth to fifth position. Sudan ranked fifth in 2005 
with a country share of 4.0 percent but dropped to sixth in 2011 with a 
country share of 3.7 percent. Angola was sixth in 2005 and was seventh in 
2011 with a country share of 3.5 percent. 
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Figure A. Real GDP shares (Africa = 100) 2005 and 2011

9.2 Real GDP and real GDP per capita
Figure B shows real GDP for all 50 countries that participated in the 2011 
Africa comparison. Because of the huge differences between the small 
number of very large economies and the more numerous medium and 
small economies, the countries have been divided according to the size of 
their economies into four groups. The groups are as follows: Fig. B.1 – the 
twelve largest economies that account for 83 percent of Africa’s real GDP; 
Fig. B.2 – the twelve medium-large economies that account for 11 percent 
of Africa’s real GDP, Fig. B.3 – the thirteen medium-small economies that 
account for 5 percent of Africa’s GDP; and Fig. B.4 – the thirteen smallest 
economies that account for just 1 percent of Africa’s GDP. Of the twelve 
largest economies, four – Egypt, South Africa, Nigeria, and Algeria – domi-
nate Africa’s economic output. In 2011, each had a real GDP of over two 
thousand trillion ZAR and together they accounted for nearly 60 percent 
of Africa’s real GDP.
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Figure B. Size of African economies in 2011 : GDP in real and 
nominal terms (ZAR mn)

Figure B.1. Twelve Largest 
Economies

Figure B.3. Thirteen Medium-
Small Economies

Figure B.2. Twelve Medium-
Large Economies

Figure B.4. Thirteen Smallest 
Economies
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Figure C shows the real GDP per capita for the 50 countries that participated 
in the 2011 ICP-Africa round. Because of the enormous gap between the 
highest country  (Equatorial Guinea with a real GDP per capita of 188,066 
ZAR) and the lowest country (Liberia with a real GDP per capita of 2,558 
ZAR per capita) the countries have been divided to two groups. Those 
with a real GDP per capita above the median of 10,475 ZAR constitute 
the high-income group and those with a real GDP per capita below the 
median constitute the low-income group. The average real GDP per capita 
was 19,287 ZAR with a highly skewed distribution around the average: 35 
countries with real GDP per capita below the average and 15 countries with 
real GDP per capita above the average. 

Figure C: Real GDP per capita (ZAR), 2011
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9.3 Price levels
Figure D shows the price level indices (PLIs) for GDP for the 50 partici-
pating countries in ICP-Africa 2011. An index above 100 means that the 
price level for the country is higher than the average price level for Africa. 
An index below a 100 means that the price level for the country is lower 
than the average price level for Africa. The countries have been divided into 
three groups: a high price group of 20 countries with PLIs of 110 or over 
– that is, with price levels at least 10 percent above the African average; a 
low price group of 11 countries with PLIs of 90 or less – that is, with price 
levels of at least 10 percent below the African average; and intermediate or 
middle price group containing 19 countries with PLIs between 90 and 110.

There is usually a positive correlation between PLIs and real GDP per 
capita. High PLIs are associated with high real GDP per capita and low 
PLIs with low real GDP per capita. Countries, such as Equatorial Guinea, 
Gabon, South Africa, Namibia, and Angola, in the high-income group in 
Figure C tend to be in the high price group in Figure D, while countries, 
such as Sierra Leone, The Gambia, Burundi, Tanzania, and Ethiopia, which 
are in the low-income group in Figure C, tend to be in the low price group 
in Figure D. However, there are some notable exceptions, Liberia and Co-
moros, which have the lowest real GDPs per capita, are both in the high 
price group whilst Egypt, with the eighth largest real GDP per capita, has 
the lowest PLI in Africa. The PLI for GDP for Egypt is about 60 percent 
of the African average. 
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Figure D. Country PLI at GDP level, 2011 (Africa = 100)
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9.4 Household Welfare
The aggregate actual individual consumption (AIC) per capita is the ICP’s 
preferred measure of household welfare. This is because (1) it covers only 
goods and services that households consume to satisfy their individual 
needs and wants and (2) it includes all such goods and services irrespective 
of whether they are purchased by the households themselves or are sup-
plied free, or at prices that are not economically significant, by NPISHs 
and general government. 

Figure E ranks the 50 countries by AIC per capita. At the top are Seychelles 
and Mauritius with an AIC per capita more than four times larger than the 
African average At the bottom are the Democratic Republic of the Congo 
(16) and Liberia (21.6) with the lowest per capita AIC – about one-sixth 
and one-fifth of the African average respectively. The countries are divided 
into three groups, 14 countries are in the top group with an AIC per capita 
at least 50 percent above the African average. Twenty-one are in the bottom 
group with an AIC per capita less than half the African average. Fifteen 
countries, with an AIC per capita at least 50 percent below the African 
average, constitute the intermediate group.

It is instructive to compare the rankings in Figure E with those for real 
GDP per capita in Figure C. Equatorial Guinea has the highest real GDP 
per capita but falls to 11th place for AIC per capita and Congo is 15th in real 
GDP per capita but only 27th in AIC per capita. Egypt, on the other hand, 
moves up from 8th position in real GDP per capita to 3rd in AIC per capita 
and Swaziland is 13th in real GDP per capita but 10th in AIC per capita.

It is clear that high or low real GDP per capita does not automatically 
translate into high or low AIC per capita. Countries with high real GDP 
per capita may use substantial parts of their large GDP for investment, for 
collective government services such as defense and law and order, or for 
the accumulation of financial and physical assets abroad. Countries with 
low real GDP per capita can achieve higher AIC per capita if they receive 
transfers from abroad either as official development assistance or as migrants’ 
remittances. In Liberia and in Sao Tomé and Principe, AIC per capita in 
national currency was actually higher than GDP per capita in 2011. Liberia 
was receiving substantial foreign aid and Sao Tomé and Principe had very 
high net remittances from migrant workers abroad. These transfers allowed 
households in these countries to boost their consumption expenditures 
well beyond the consumption levels that could be financed by the incomes 
generated from domestic production alone.
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Figure E. Real per capita Actual Individual Consumption  
(Africa = 100)
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9.5 Investment
Investment – as measured by gross fixed capital formation (GFCF)23 – has 
long been recognized as the key to economic development. The developed 
countries have accumulated large stocks of machinery and equipment and 
infrastructure assets like ports, roads, communications systems, dwellings, 
and commercial buildings and these assets account for their high levels of 
productivity and high incomes. African countries are still at an early stage 
of building up their capital stocks. Figure F shows real GFCF per capita – 
that is, the number of ZARs invested per person – in 2011 for 49 of the 50 
countries. Equatorial Guinea reported an exceptionally high real GFCF per 
capita of 63,951 ZAR (mainly in the oil industry) and has been omitted to 
avoid distorting Figure F.1.

Almost all the high-investment countries in F.1 also have high real GDP 
per capita; similarly, the low-investment countries in F.2 all have low real 
GDP per capita. This can be seen more clearly from Figure G, which shows 
the correlation between real GFCF per capita and real GDP per capita. 
The R² value suggests that about 87 percent of the variation in real GFCF 
per capita is explained by real GDP per capita and there are few outliers. 
Only Botswana and Cabo Verde invested significantly more in 2011 than 
might be expected, given their levels of real GDP per capita whereas  Egypt, 
Ethiopia, and Sudan invested significantly less.

Figure G demonstrates the basic dilemma of economic development. Coun-
tries with low GDP per capita cannot generate the savings required to invest 
for future growth. They are poor because they cannot invest and they cannot 
invest because they are poor. In the 19th century the developed countries 
were able to break out of this vicious circle through the introduction of 
technological developments that raised productivity first in the agricultural 
sector and subsequently in transport and manufacturing. More recently, 
a similar path was followed in China. The Deng land reforms drastically 
increased productivity in agriculture, allowing farm labor to migrate to 
the cities where manufacturers were quickly adopting the latest Western 
technology. Foreign direct investment is another way in which countries 
can break the vicious circle. 

23 Gross capital formation consists of gross fixed capital formation in machinery, equip-
ment, buildings and civil engineering plus change in inventories.
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Figure F. Real per capita Gross Fixed Capital Formation (ZAR)

Figure F.1. 23 high-investment countries

Figure F.2. 26 low-investment countries
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Figure G. Correlation between per capita Gross Domestic Product 
and per capita Gross Fixed Capital Formation

REFERENCES

African Development Bank (2014). Comparing the Real Size of African Econo-
mies: Highlights of the Main Findings of the 2011 Round of the International 
Comparison in Africa. Tunis: African Development Bank.

World Bank (2013). Measuring the Real Size of the World Economy: The 
Framework, Methodology and Results of the International Comparison Program 
– ICP. Washington, D.C.: World Bank.

–––– (2014a). Purchasing Power Parities and Real Expenditures of World 
Economies: Summary Results and Findings of the 2011 International Com-
parison Program. Washington, D.C: World Bank.

–––– (2014b). Purchasing Power Parities and the Real Size of World Econo-
mies: A Comprehensive Report of the 2011 International Comparison Program. 
Washington, D.C.: World Bank.

30,000

25,000

20,000

15,000

10,000

5,000

0

Per capita GFCF

Botswana

y = 0.2333x - 443.85
R2 = 0.87784

Gabon
Cabo Verde

Egypt
Swaziland

Per capita GDP

0 20,000 40,000 60,000 80,000 100,000 120,000



The African Statistical Journal, Volume 17, December 2014 123

4. An Investigation into the Discrepancy in 
Kenya’s Balance of Payments Statistics

Sheila Kaminchia1 

Abstract
This paper investigates the statistical discrepancy in the balance of payments 
(BoP) statistics for Kenya for the period 1975 to 2013 and aims to identify 
the BoP items that most explain the discrepancy. A combination of principal 
components and time series analysis is used in the investigation. The study finds 
the main cause of the statistical discrepancy to be current account items and 
finds scope to improve on Kenya’s BoP through better understanding of cross-
border financial transactions, particularly transactions related to the financing 
of current account transactions, as well as improving compatibility among the 
existing multiple sources of data. 

Key words: current account, trade in services, foreign direct investment.

Résumé
Cet article étudie la divergence statistique dans les statistiques du balance des 
paiements (BDP) pour le Kenya pour la période 1975-2013 et vise à identifier 
les éléments qui expliquent la différence du balance des paiements. Une com-
binaison de composantes principales et l’analyse des séries chronologiques est 
utilisée dans l’enquête. L’étude révèle la divergence statistique d’être expliquée 
par le compte de transactions courantes et trouve qu’il y a matière d’améliorer la 
balance des paiements du Kenya par une meilleure compréhension des transactions 
financières transfrontalières, en particulier les transactions liées au financement 
des opérations du compte courant, ainsi que l’amélioration de la compatibilité 
entre la de multiples sources de données existantes.

Mots clés : la balance des paiements, compte courant, le commerce des services, 
l’investissement direct étranger.
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1. INTRODUCTION

The System of National Accounts provides a framework through which 
the activities of an economy are systematically measured, recorded, and 
subsequently analyzed. Within national statistical accounts, domestic 
production and cross-border trade are linked through the balance of pay-
ments (BoP) framework. In this sense, a country’s BoP statement provides 
information on external sector developments with reference to domestic 
economic activity. The BoP statement is an important source of informa-
tion on a country’s external sector, providing information (explicitly and 
derived) ranging from trade patterns, to the extent of a country’s external 
competitiveness and sustainability, and relative price movements. The BoP 
statement facilitates planning of a country’s official reserve assets and the 
desired growth path for money supply with a view to achieving monetary 
policy objectives. In addition, the BoP is a source of data used to formulate 
and evaluate policies aimed at promoting specific sectors, such as tourism 
and commodity exports. Demand for BoP and related data is not restricted 
to policymaking but extends to research and other information uses, such 
as business planning. It is important, therefore, that reported BoP data are 
sufficient in terms of quantity and quality to truly reflect economic condi-
tions, and changes in a country’s trade and finance patterns over time, so as 
not to misguide policymakers and/or frustrate empirical analysis. 

Kenya’s BoP shows a structural deficit in the current account and an ac-
commodating surplus on the capital and financial account. The statistical 
discrepancy in the statement is considered large and has been attributed 
to poor recording of transactions in the current account as well as in the 
capital and financial account. For the current account, data weaknesses have 
been associated with an underestimation of transactions in goods due to 
informal cross-border trade; an underestimation of transactions in services, 
particularly those related to tourism; and an underestimation of current 
transfers, particularly of remittance flows. For the financial account, it is 
generally thought that the main weaknesses are in the recording of foreign 
direct investment flows and trade credits. The rationale put forward for these 
cases of underreporting stem from the fact that their contributions to the 
BoP for Kenya are low. Low values for financial transactions indicate that 
the cross-border activities of the fast-growing domestic financial sector have 
not been fully captured. Weaknesses are also evident in information about 
the services sector, which has increased in its contribution to Kenya’s GDP. 
Also, growing business links within the East Africa Community (EAC) 
region – as evidenced by expanding regional trade – are expected to have 
raised the size of Kenya’s foreign investment holdings within the region. 
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To improve on reported statistics, regular reviews of national statistical sys-
tems are important. These should be undertaken to correct imperfections 
in reported data as well as to adapt data systems to changes in the structure 
of the economy. One way to guide such reviews is to assess the data gener-
ated by the systems for inconsistencies and gaps, and then trace identified 
statistical problems back to the systems that generated the data. It is against 
this background that the present study is undertaken. 

This paper provides an examination of the statistical discrepancy in Kenya’s 
BoP for the period 1975–2013. The study aims to formally identify the 
sources of the statistical discrepancy in Kenya’s BoP, based on recorded 
transactions. The study reviews the statistical systems supporting BoP com-
pilation in Kenya vis-à-vis international compilation standards as articulated 
in the Balance of Payments and International Investment Position Manual 
(BPM6), which is published by the International Monetary Fund (IMF). 
The findings of the proposed study are expected to specify the BoP items 
that are closely associated with the discrepancy. Further, the study aims to 
provide the basis for recommendations to improve Kenya’s BoP statistics by 
highlighting the areas in data-capturing instruments that merit attention 
and to guide better targeting of primary sources of data.

This paper is structured as follows: a review of the literature on BoP compi-
lation is presented in section 2. Section 3 contains background information 
on Kenya’s BoP statistics, including compilation practices. An analysis of 
the statistical discrepancy in Kenya’s BoP is presented in section 4. Section 
5 concludes with recommendations. 

2. LITERATURE REVIEW

2.1 Overview of the balance of payments framework
The balance of payments (BoP) is “a statistical statement that summarizes 
transactions between residents and non-residents during a period” (Inter-
national Monetary Fund, 2009: 9). The BoP is concerned with transactions 
between residents of the reporting economy and residents of the reporting 
economy’s trading partners. These transactions are recorded in two main 
accounts, namely the current account and the capital and financial account. 
Current account transactions have a direct association with production and 
consumption of real resources in the domestic economy (link with gross 
domestic product). The current account thus consists of items that reflect 
the provision or acquisition of goods, services, and factors of production 
(labor and capital) by the reporting economy to or from the rest of the 
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world. Transactions recorded in the capital and financial account are not 
directly related to the processes of production and consumption. The capital 
account captures transfers that are associated with the provision or acquisi-
tion of capital assets (those that can produce a stream of services over time), 
while the financial account covers transactions in external financial assets 
and liabilities which show how an economy’s cross-border transactions are 
financed. The capital and financial account thus measures net investment in/
lending to or net borrowing from the rest of the world. The current account 
and capital and financial account relate as the BoP identity, which is given as

Current Account Balance = - (Net Capital and Financial Account  
+ Reserve Asset Transactions)

The BoP identity states that the net balance on the current account should 
exactly mirror the net balance on the capital and financial account plus 
transactions in reserve assets. The identity requires that the net provision of 
real resources by an economy to the rest of the world matches a change in 
the country’s net financial claims on the rest of the world. A surplus on the 
current account should therefore be reflected as an increase in net financial 
claims on non-residents or as the acquisition of reserve assets. Conversely, 
a deficit on the current account implies that the net acquisition of real 
resources from the rest of the world must be paid for by either liquidating 
foreign assets or increasing financial liabilities to non-residents. To the ex-
tent that domestic saving is not matched by an increase in domestic capital 
accumulation, there will be an increase in private or official assets held in 
the rest of the world (International Monetary Fund, 2009). 

Conceptually, therefore, the BoP identity provides for the sum of all entries 
in the statement to be zero. Compiling the BoP thus entails recording two 
entries – one credit and the other debit – for every transaction considered. 
The two entries are used to recognize the giving and receiving sides of every 
transaction, so that the net effect of all transactions for each accounting period 
is zero. The BPM6 contains rules that guide the compilation of a complete 
and consistent BoP statement. These rules ensure that BoP transactions are 
fully accounted for on both the credit and the debit side. For instance, the 
rules on valuation ensure that no difference arises between the credit value 
and the debit value pertaining to a single transaction. The valuation used 
to arrive at the credit value of a transaction should also be applied to arrive 
at the debit value of the same transaction. It is recommended that transac-
tions be valued at market price. This is the price established by the demand 
and supply conditions prevailing in the market. For financial transactions, 
the price at which the instruments are acquired or disposed of should be 
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applied. Nominal values should apply for non-tradable financial items. 
However, changes in the value of assets due to changes in their market 
price are not recorded in the balance of payments since no transaction was 
involved. Such valuation changes are instead accounted for in the Inter-
national Investment Position (IIP), which shows the stocks of a country’s 
foreign assets and liabilities. The IIP gives an account of all changes in the 
values thereof, including changes arising due to transactions in the assets, 
price and exchange rate changes, and debt write-offs. The rules on timing 
require that the two entries pertaining to a single transaction be made simul-
taneously in order to ensure that both sides of the transaction are shown to 
have occurred on the same date (International Monetary Fund, 2009: 35). 
If the credit side of a transaction is recorded in one accounting period and 
the corresponding debit is recorded in the next accounting period, then an 
asymmetry between the various accounts will arise. Where a transaction is 
completed over more than one accounting period, accrual accounting should 
be applied. In this case, account should be made for payment arrears and 
trade credits, for instance. 

Due to the diverse types of BoP transactions and the different sectors of 
the economy involved, data on current account and capital and financial 
account transactions are commonly captured using a mix of data collec-
tion methods, which have different periodicity and timing. This practice 
complicates adherence to the principles prescribed in the BPM6 and leads 
to inconsistencies in the BoP. A separate item known as ‘net errors and 
omissions’ is usually introduced in BoP statements to balance out entries, 
thus ensuring a zero sum result for all transactions as recorded. 

Following from the BoP identity, the statistical discrepancy (that is, the net 
errors and omissions term, NEO) in the BoP can be defined as

CAB = - (CFA + NEO)
rearranging  NEO = - (CAB + CFA)  (1)

where CAB represents the net balance on the current account and CFA 
represents the net balance on the capital and financial account, including 
transactions in reserve assets. In Equation (1), the NEO compensates for 
either under- or over-reporting in both the current account and in the 
capital or financial account (International Monetary Fund, 2009: 11). For 
example, for a given transaction recorded in the current account, there 
must be recorded a financing transaction in the financial account of equal 
but opposite value. If the contra entry in the financial account is not of 
an equivalent value, the difference is taken up by the errors and omissions 
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term. The NEO, however, has its shortcomings. It represents the net effect 
of all recorded transactions, so that its absolute value does not indicate the 
degree of misreporting since some reporting errors cancel out (International 
Monetary Fund, 2009: 11). The discrepancy is, therefore, a rough measure of 
the net effect of transactions which fail to be captured by statistical systems 
and/or are erroneously recorded.

2.2  Practical implementation of the balance of payments 
framework

Although BoP compilation procedures vary across countries, there are some 
common practices. Customs authorities provide data on cross-border trade 
in goods, while enterprise surveys are commonly used to gather informa-
tion on international trade in services, current transfers, and exchange of 
financial assets. BoP data are also obtained using International Transactions 
Reporting Systems (ITRS); household expenditure surveys; sector surveys 
(such as tourism and immigration surveys); and administrative records (for 
example, for government transactions, tax collections from non-residents, 
landing and stevedoring charges). 

There are weaknesses inherent in these data-capturing methods. The ITRS, 
for instance, is an indirect reporting system that captures transactions on a 
cash basis (that is, when payments are made) as opposed to when owner-
ship change occurs. Moreover, respondents may not be able to differentiate 
transactions for purposes of reporting in the ITRS, leading to misclassifica-
tion. The ITRS, however, has its benefits in that it involves a small number 
of respondents and provides timely data. Enterprise surveys, on the other 
hand, capture more accurate information directly from a larger sample of 
transactors. The quality of statistics collected through enterprise surveys, 
however, depends on the appropriateness of the technique used to determine 
the sample of enterprises to be surveyed, the technique used to design the 
questionnaire and process results, and the quality of the business register 
(World Trade Organisation, 2006). The quality of statistics also depends 
on the rate of response by those included in the sample.

There are few empirical studies on the discrepancy in country-specific BoP 
statements, and where available, they largely relate to advanced economies. 
Of the studies that are available, some show that the use of varied data 
collection methods creates data discrepancies within the accounts (See for 
example, Klein and Makino, 2000; Barzyk and Laliberté, 1992). Barzyk and 
Laliberté (1992) find that the use of a wide variety of data sources contributed 
to timing inconsistencies and data gaps in Canada’s BoP statistics. Despite 
the discrepancy, Canada’s data quality was found to be relatively higher than 
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that of Australia and the United States of America. This finding was based 
on the average calculated ratios of the statistical discrepancy to the sum of 
gross merchandise exports and imports for the period 1980–1990. The 
ratios were 2.2 percent for Canada, 2.8 percent for Australia, 3.9 percent 
for the U.S., and 1.9 percent for the United Kingdom. This relatively better 
quality of BoP data was attributed to Canada’s centralized statistical system 
and enabling legal framework, and the use of supplementary information 
from sources, including administrative government records and data col-
lected by its trading partners. Canada also sources micro-data, which are 
used to validate specific transactions. 

Other studies attribute the discrepancy in country-specific BoP data to poor 
recording of financial transactions and to economic factors such as exchange 
rates and interest rates. Fausten and Pickett (2002) regresses the errors and 
omissions term in Australia’s BoP on the national savings–investment bal-
ance; the net balances on the current account, and the capital and financial 
account; and then on the sum of all credit and all debit entries in the current 
and capital and financial accounts. The study finds financial flows to be a 
significant determinant of the net errors and omissions term throughout the 
sample period. The study also finds that changes to the institutional and policy 
environment in Australia have influenced the behavior of the discrepancy. 
Tang (2013) adopts a different approach, relating the net errors and omis-
sions term in the BoP for Australia to economic factors such as real domestic 
and foreign GDP, exchange rates, and domestic and foreign interest rates. 
The study makes use of OLS regressions and multivariate Granger causality 
tests and finds that the discrepancy is determined directly by exchange rates 
and indirectly by real interest rates. An empirical study on capital flight in 
Nigeria by Adetiloye (2012) also associates the errors and omissions term 
in the balance of payments data for Nigeria with cross-border capital flows.

The literature on this subject that is more prevalent is in the form of reports 
on cross-country evaluations of compilation practices and statistical systems. 
Such reports indicate that even with the common platform for data collection 
across countries, disparities arise in definition, valuation, and coverage of BoP 
transactions, which in turn give way to inconsistencies and discrepancies in 
cross-country data (Mrema, 2010; UNCTAD, 2005b; Wada and Oonishi, 
2003; Lindner et al., 2001). A review of regional and global aggregates 
for BoP data for about 170 countries attributes the global discrepancy2 to 
incomplete coverage of transactions, inaccurate/inconsistent recording of 
transactions, and different classification/timing of transactions (International 

2 The global discrepancy is defined as the difference of the combined surpluses and 
deficits of the individual accounts, and the totals, for all countries.
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Monetary Fund, 2007). Mrema (2010) discusses the case of the Southern 
African Development Community (SADC) and attributes the statistical 
discrepancies across corresponding datasets of member countries to varied 
economic circumstances, statistical capacities, and operational frameworks. 

Other bilateral comparisons have uncovered gaps and weaknesses in the 
reporting systems and identified scope to harmonize concepts, definitions, 
and compilation methods across countries (Orford et al., 2007; Timmer-
mann, 1997). For example, disparities among data on trade in goods largely 
stem from differences in the trade systems used by countries, differing ways 
of measuring goods and transaction types, timing differences that generate 
time lags between exports and corresponding imports, and the use of differ-
ing exchange rates (Lindner et al., 2001). Discrepancies also arise from the 
practice of recording Foreign Direct Investment (FDI) flows other than on 
a net basis, and unconventional valuation of FDI stocks such as the sum-
mation of flows to arrive at stock data, which does not properly allow for, 
among others, re-investment and asset revaluation (UNCTAD, 2005b). A 
study for Portugal and Germany, however, shows that harmonization of 
theoretical concepts is not sufficient to ensure consistency across country 
data and argues for a common approach to the practical application and 
interpretation of concepts and definitions (Timmermann, 1997). This 
sentiment is echoed by Mrema (2010).

Actions taken to improve on BoP data are especially in areas that are gaining 
importance in international transactions, such as autonomous international 
financial transactions, trade in services, migrant remittances, and FDI (Ben-
sidoun and Ünal-Kesenci, 2008; World Trade Organisation, 2006; Bank 
of Uganda, 2003). There are recommendations for improved measurement 
of services supplied by the foreign affiliates of multinational corporations 
(MNCs) within the framework of Foreign Affiliates Trade in Services (FATS) 
statistics. Unlike international trade in goods, which has a well-established 
administrative apparatus to support data collection, international services 
transactions are much more difficult to measure due to their intangible na-
ture, which renders their definition more problematic (Lindner et al., 2001). 
Lipsey (2006) attributes the discrepancies in partner-country data related 
to sales of US affiliates to, among other things, ambiguity in determining 
the residency of (particularly intangible) assets. Solutions to the problems 
of measuring the activities of MNCs while adhering to the “territorial” 
principle are offered in Stokrom and Roosendaal (2004) and Stokrom et al. 
(2006). The solutions hinge on enhanced communication between national 
statistical offices and respondent enterprises so as to facilitate adjustment to 
reported statistics. Hull (2002) and UNCTAD (2005a) demonstrate that 
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differences between the economic purpose and the legal form of financial 
flows may misrepresent the various forms of financial flows in the BoP 
and the International Investment Position (IIP) and can give misleading 
and distorted information about corporate dealings. This gives rise to the 
need for a better understanding of the transactions of institutions involved 
through the collection of additional data on the activities of foreign affiliates 
and their parent companies. 

Although significant work has been done at the international and regional 
levels to improve on balance of payments data across countries, there is 
a dearth of empirical evidence as to what determines the discrepancy in 
country-specific data and more so for African countries. The present study 
contributes to this literature by providing an empirical investigation into 
the statistical discrepancy in the BoP for Kenya. The aim of the study is to 
formally identify existing problems in the data and offer an evidence-based 
guide for initiatives to improve on associated data systems in Kenya. 

3. THE BALANCE OF PAYMENTS STATISTICS FOR KENYA 

3.1 Balance of payments compilation practices in Kenya
The Kenya National Bureau of Statistics (KNBS) is the official compiler 
of Kenya’s BoP. KNBS relies on enterprise surveys for data on services and 
financial transactions, covering inter alia households, airline companies, 
shipping companies, and non-governmental organizations. Other sources of 
data include administrative records and the monthly surveys of commercial 
banks’ foreign exchange transactions [CBK-FXS(M)] administered by the 
Central Bank of Kenya (CBK) (International Monetary Fund, 2004). 

Statistics on international trade in goods are obtained from the Kenya Rev-
enue Authority (KRA). Coverage includes goods that enter or leave Kenya’s 
economic territory regardless of whether the goods are subject to duty or 
not (United Nations, 2004; United Nations, 2007). Statistics are recorded 
at the time goods cross the customs border. Adjustments are made to these 
statistics to arrive at goods classified on a BoP basis. For instance, statistics 
on newspapers and periodicals are netted out of customs trade data and 
added to services under computer and information services. Insurance and 
freight components of import values are also subtracted from customs import 
values and added back to services. Statistics on services, income and current 
transfers are sourced from enterprise surveys carried out annually by the 
KNBS; records of the Central Government and CBK; and the CBK-FXS 
(M). The CBK-FXS (M) is a reporting system through which commercial 
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banks3 operating in Kenya report transactions that affect their net foreign 
asset position (Central Bank of Kenya, 2002). The report only picks up on 
transactions settled through the domestic banking system. These transac-
tions are recorded when payments are made. Before the CBK-FXS(M) was 
introduced, data on services and financial account items were sourced from 
CBK exchange control records. Data on government services and external 
official financing are sourced from official records and are recorded when 
payments are due. Data on other capital and financial account items are 
predominantly sourced from enterprise surveys conducted by the KNBS, 
and from the CBK-FXS(M). Figure 1 shows that credit and debit values 
for both current account and capital and financial account items portray 
the cyclical pattern in gross national income, which implies that the BoP 
statistics and the national accounts data for Kenya are broadly consistent. 

Figure 1: Trends in the values of positive and negative entries in 
Kenya’s balance of payments, 1975–2013

Sources: International Monetary Fund (2010) and Kenya National Bureau of Statistics (2014).

3 Trading in foreign currency (cash or other foreign financial instruments) is by law 
preserved for commercial banks although foreign exchange bureaux may trade foreign cash 
at spot rates (Central Bank of Kenya, 2002). This allows for receipts and payments related 
to balance of payments transactions to be captured through commercial bank accounts.
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In a bid to improve on the accuracy and internal consistency of balance of 
payments data for Kenya, the KNBS conducted a survey of foreign capital 
flows and stocks in 2010, covering the years 2007 and 2008. The results 
of this survey are reported in the Economic Survey 2011 (Kenya National 
Bureau of Statistics, 2011). The Foreign Investment Survey (FIS) results 
provide a clearer view of the stock of foreign direct investment, the stock of 
private foreign assets by partner country and by industry, and the stock of 
private external debt. The results indicate that Kenya’s investments abroad 
are concentrated in the East African region and that most of the foreign 
investments received originate from Europe (mainly the United Kindgom) 
and Asia (mainly the Far East). Manufacturing accounted for 28.4 percent 
of the 2008 stock of FDI liabilities, while information and communications 
accounted for 24.6 percent, and financial and insurance activities accounted 
for 20.1 percent. 

The FIS results enabled comparison between the cash-based and survey-
based systems that are used to capture data for purposes of BoP compila-
tion. Table 1 shows the estimates of financial account items as reported in 
the official BoP for Kenya and as reported in the FIS results. Much of the 
financial account data in the official BoP estimates are sourced from the 
cash-based CBK-FXS(M) report. The data comparison in Table 1 shows that 
the cash-based reporting system loads data on long-term loans and currency 
and deposits line items on both the assets and liabilities sides, while the 
survey-based method loads data on direct investment and long-term loans 
line items on the liabilities side. The cash-based system, however, seems to 
perform well in capturing portfolio investment transactions. Also, where 
large FDI transactions are announced publicly, the same is captured in the 
cash-based report, as was the case in 2007.
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Table 1: Estimates of financial account items for 2007 and 2008 
from the published balance of payments statement and the Foreign 
Investment Survey report for Kenya (USD milllions)

Balance of Payments
Financial Account 

Transactions

Foreign Invest-
ment Survey Net 

 Transactions

2007 2008 2007 2008

Direct Investment Abroad -36 44 105 105

Direct Investment in Kenya 729 96 1,172 747

Portfolio Investment in Kenya 1 10 8 4

Portfolio Investment Abroad -26 -36 1 2

Other Investment in Kenya 2,088 2,141 452 288

Trade Credits 0 0 4 5

Long-Term Loans 563 475 429 178

Short-Term Loans 0 0 -1 -3

Currency and Deposits 325 547 20 108

Other Liabilities 1,200 1,120 0 0

Other Investment Abroad -684 -1,059 81 22

Trade Credits 0 0 8 11

Long-Term Loans -337 -428 0 0

Short-Term Loans 0 0 0 0

Currency and Deposits -286 -563 73 12

Other Assets -61 -68 0 0

Source: Kenya National Bureau of Statistics (2011: 291).

Note: The period average Kenyan shilling exchange rates against the US dollar of 67.3 for 
2007 and 69.2 for 2008 were used to convert the figures reported in the Economic Survey 
Report 2011.
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3.2 A review of balance of payments developments in Kenya, 
1975–2013

This section reviews the developments in Kenya’s balance of payments (BoP) 
for the period 1975 to 2013. Between 1975 and 1979, the macroeconomic 
environment was controlled (import and exchange controls were in effect) 
and policies directed investments to agriculture, manufacturing, and tour-
ism. Demand for imports was largely associated with the capital equipment 
requirements of state corporations (Central Bureau of Statistics, 1977; Central 
Bank of Kenya, 1978). A more liberalized economy, however, emerged in 
the 1980s. The introduction of the structural adjustment program in 1980 
removed restraints on the outward transfer of investments and liberalized 
trade between Kenya and neighboring countries (Central Bank of Kenya, 
1981). The exchange and payments system was partially liberalized with 
tariffs replacing quantitative restrictions on imports. Between 1985 and 
1989, there was a shift from an inward-looking import-substitution regime 
to an export-oriented strategy, during which time the government began 
offering incentives to export in the form of cash rebates and tax concessions 
(Central Bank of Kenya, 1987). 

In 1993, the Kenyan shilling was devalued (and subsequently floated) to 
correct for the deterioration of the country’s international export competi-
tiveness. This deterioration was blamed on an overvalued nominal exchange 
rate as well as rising domestic inflation in Kenya relative to inflation in her 
trading partners. The current account was then liberalized in 1994, which 
allowed domestic exporters to retain all their foreign currency receipts. The 
financial account was also partially liberalized in 1995, allowing Kenyan 
residents to open and operate foreign currency accounts, borrow abroad 
without limit, and make outward investments (Central Bank of Kenya, 
1995). The restriction on the transfer of equity shares was also abolished 
and non-residents were permitted the following: to acquire up to 20 percent 
of issued share capital of companies listed on the Nairobi Stock Exchange; 
to invest in local money market instruments; and to repatriate their capital 
and income earned from such investments. Domestic interest rates and the 
Kenyan shilling exchange rates were left to be determined by the market. 
The aim of these policies was to give market forces a greater role in deter-
mining the availability of foreign exchange domestically, so as to attract 
foreign investments to the equity and money markets, and to encourage 
more vigorous private sector participation in the economy. 

The statistical discrepancy in Kenya’s BoP statistics, which is the net errors 
and omissions term, remained relatively low and stable around USD 30 
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million prior to the liberalization of the domestic markets (see Figure 2). 
Immediately after 1993, the discrepancy rose sharply and remained high 
until 1999. Between 2000 and 2009, the statistical discrepancy was both 
positive and negative, averaging USD 200 million in absolute terms. The 
discrepancy rose again thereafter and remained positive up to 2013. The 
tendency of the discrepancy to be positive over most of the review period 
indicates that the net balance of all entries recorded in Kenya’s balance 
of payments was negative. That is, the total value of debit entries (which 
denotes an increase in foreign assets or a reduction in foreign liabilities) 
exceeded the total value of credit entries (which denotes a reduction in 
foreign assets or an increase in foreign liabilities). This implies that there 
was a tendency to underestimate credit entries /overestimate debit entries in 
the current account, or to overestimate acquisition of foreign assets/under-
estimate borrowing from abroad. But because the reported net balance on 
Kenya’s current account is negative throughout the sample period (except 
for 1977 and 2003), then it is more likely the case that the net acquisition 
of real resources by Kenya may not have been as large as reported, or that 
the net borrowing of financial resources from abroad may have been larger 
than reported.

Figure 2: Trend in the net errors and omissions term in Kenya’s 
balance of payments, 1975–2013

Sources of Data: International Monetary Fund (2010) and Kenya National Bureau of 
Statistics (2014).
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The change in the conduct of business after 1993 coincides with the change 
in the behavior of the statistical discrepancy in Kenya’s balance of payments. 
Before liberalization, private sector agents engaged in foreign trade were 
obliged to surrender foreign currency earnings to the government through 
the Central Bank of Kenya (CBK) and to acquire foreign currency with 
which to settle import bills from the CBK. This meant that Kenya’s current 
account was predominantly financed through government books, so that 
any changes in the current account attributed to private sector activities 
during this period were reflected in the financial liabilities of the general 
government, which in turn trended alongside the financial liabilities of the 
private sector (banks and other sectors). The tight co-movement between 
general government and private sector foreign financial liabilities ended in 
1993, when private sector foreign financing was delinked from government 
operations (see Figure 3). 

Figure 3: Trends in other investment liabilities of the government 
and the private sector (banks and other sectors)

Sources of Data: International Monetary Fund (2010) and Kenya National Bureau of 
Statistics (2014).
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financial liabilities. An increase in foreign private financing in the form of 
bank loans and other forms of credit is observed in the data as well as a rise 
in direct and portfolio investment flows. Figure 4 shows that the variance 
in Kenya’s BoP statistics across the 39-year period under review is largest 
for goods, followed by services, income debit, other investment assets, and 
other investment liabilities.

Figure 4: Coefficients of variation of items in Kenya’s balance of 
payments for the period 1975–2013

Source: Author’s computation, based on data from International Monetary Fund (2010) 
and Kenya National Bureau of Statistics (2014).
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Investment Survey results, it is clear that two sources of information can give 
differing reports on the same type of transactions. Second, the change in the 
behavior of the statistical discrepancy beginning in 1993 suggests another 
possible causative factor. Namely, that there was some loss of information 
on private sector dealings after the foreign exchange market was liberalized, 
owing to less stringent reporting requirements. Additionally, mismatches 
and gaps in information on BoP transactions can occasion discrepancies in 
the BoP data. Simply replacing data collected from the cash-based system 
with data collected from the survey-based system without relating the new 
data with the transactions recorded in the current account may not solve 
the problem. For example, taking the published data on the net balance 
on the current account for 2007 and 2008, and plugging in the financial 
account data from official published estimates from Table 1, the complete 
BoP statement for Kenya would be as shown in Table 2. 

Table 2: Hypothetical balance of payments statement for Kenya 
based on published financial account data (USD millions)

2007 2008

Current account -1,032 -1,983

Capital & Financial account 2,229 1,290

Capital account 157 94

Financial account 2,072 1,196

Direct Investment (net) 693 140

Portfolio Investment (net) -25 -26

Other Investment (net) 1,404 1,082

Net errors & omissions -1,197 693

 
On the other hand, Table 3 shows the complete BoP statement for Kenya 
if financial account data obtained from the foreign investment survey re-
port are considered. The statement in Table 2 shows that the net balance 
on the capital and financial account would be USD 2,229 million in 2007 
and USD 1,290 million in 2008, whereas the estimates from the Foreign 
Investment Survey imply lower net balances on the capital and financial 
account of USD 1,976 million in 2007 and USD 1,262 million in 2008 
(Table 3). The result on the net errors and omissions term for the two years 
is, however, ambiguous. Given the published net balance on the current 
account, the lower estimates of net financial flows implied by the FIS yield 
a lower discrepancy in 2007 but a higher discrepancy in 2008, compared 
with the discrepancy in Table 2.
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Table 3: Hypothetical balance of payments statement for Kenya 
based on financial account data from the Foreign Investment Survey 
report (USD millions)

 2007 2008

Current account -1,032 -1,983

Capital & Financial account 1,976 1,262

Capital account 157 94

Financial account 1,819 1,168

Direct Investment (net) 1,277 852

Portfolio Investment (net) 9 6

Other Investment (net) 533 310

Net errors & omissions -944 721

 
The two examples demonstrate the need to appraise different sources of 
information for BoP compilation for compatibility. Collecting information 
on the same transaction from different sources leads to discrepancies if data 
from the different sources do not match in terms of valuation and timing. 
The implication of this is that larger errors and omissions may occur if 
transactions are partially accounted for, whereas net errors and omissions 
may be reduced by discarding partial information on transactions. There is 
also an implication to using only one source of data for BoP compilation; 
errors and omissions will be avoided only if the data provided by the single 
source are handled properly. These characteristics give benefit to using 
statistical systems that capture more complete data on BoP transactions. 

4. METHODOLOGY

4.1 Theoretical framework
As stated in Section 2.1, the balance of payments identity can be written 
as in Equation (1), which is restated here as

NEO = – (CAB + CFA)  (1)

where CAB represents the net balance on the current account, CFA rep-
resents the net balance on the capital and financial account, and NEO 
represents net errors and omissions, which is the statistical discrepancy in 
the balance of payments. The statistical discrepancy originates from a mis-
match in recorded credit and debit items in the current account and in the 



The African Statistical Journal, Volume 17, December 2014 141

4. An Investigation into the Discrepancy in Kenya’s Balance of Payments Statistics

capital and financial account. Conceptually, the net balance on the current 
account and the net balance on the capital and financial account must add 
up to zero. For the zero sum to materialize, the NEO must ‘cover’ for the 
smaller (or weaker) balance on the two accounts. It is possible to identify 
the individual gross flows that most affect the net balance on the two main 
accounts. Variations in the gross values (exports and imports of goods and 
services) will be reflected in variations in the net balance on the current 
account, which in turn will be reflected in the statistical discrepancy, if 
variations in the offsetting financial flows do not match variations in these 
current account items. Therefore, although the statistical discrepancy is a 
net term, while individual current account items are gross terms, variations 
in the statistical discrepancy are still likely to reflect the stronger variation 
in the gross flows and represent weakness in the corresponding offset. A 
linear combination of current account and capital and financial account 
items is therefore expected to provide some explanation for the statistical 
discrepancy.4 In the rest of this paper, the statistical correlation between 
NEO and various BoP items is investigated. 

4.2 Model specification
An estimable version of Equation 1 is derived following Fausten and Pickett 
(2002) and Tang (2013). The BoP shows the values in the current account 
and in the capital and financial account as measured, so that any reporting 
errors and omissions emerge out of deviation of the measured values from 
the true values in the two accounts as follows: 

CAB + CFA ≡ 0  (2)

where CAB is the true value of the net balance in the current account and 
CFA is the true value of the net balance in the capital and financial account 
(Fausten and Pickett, 2002). The net errors and omissions (NEO) term is 
introduced into the statement to capture recording/ measurement errors 
such that Equation 2 may be rewritten as:

CÂB + CFA + NEO ≡ 0  (3)

where CÂB is the measured net balance on the current account and CFA is 
the measured net balance on the capital and financial account. Combining 
Equations 2 and 3 and rearranging gives

NEO ≡ (CAB – CÂB) + (CFA – CFA)  (4)

4 Some recording errors may have canceled out, so the combination of the BoP items 
is not expected to explain 100 percent of the discrepancy.
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Equation 4 may be expanded to relate the total NEO to the discrepancy 
that is due to the current account, NEOCAB, and to the discrepancy that is 
due to the capital and financial account, NEOCFA, (Tang, 2013) as follows: 

NEO ≡ (CAB – CÂB) + (CFA – CFA) = NEOCAB + NEOCFA  (5)

From Equation 5, it can be seen that CAB ≡ CÂB + NEOCAB and CFA ≡ 
CFA + NEOCFA so that the total NEO may be related to the measured net 
balances on the current account and capital and financial account as follows

NEO ≡ – CÂB – CFA (6)

Equation 6 is the modified version of Equation 1 that accounts for BoP 
data as recorded. Tang (2013) and Fausten and Pickett (2002) go on from 
here to identify the respective determinants of CÂB and CFA. The present 
study stops at this level and recasts Equation 6 into a general linear model 
of the form

yt = β0 + β1x1t + β2x2t + εt  (7)

where yt represents the dependent variable (the statistical discrepancy or 
the net errors and omissions term), x1t, represents the net balance on the 
current account, x2t represents the net balance on the capital and financial 
account, β0, β1, and β2 denote the coefficients of interest, and εt is a random 
disturbance. 

4.2.1 The data 
Annual time series data were used for all test variables. It is important to 
note that the available BoP data for Kenya are presented in the format 
that is given in the fifth edition of the balance of payments manual (In-
ternational Monetary Fund, 1993). The 25 BoP items listed in Appendix 
1, Table A1 are the subject of analysis, excluding “other investment assets 
of the Monetary Authority,” which has zero values throughout the sam-
ple period. The data sample runs from 1975 to 2013. While preliminary 
analysis was done on nominal values of the data, subsequent regression 
analysis was done using real variables. To obtain real values, export and 
import values were each divided, respectively, by the export price index 
and the import price index for Kenya. Export of services and financial li-
abilities were deflated by the consumer price index (CPI) for Kenya, while 
import of services and financial assets were deflated by the average of the 
CPIs for the United States of America and the United Kingdom (key trad-
ing partners of Kenya). The BoP and the CPI data were sourced from the 
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International Financial Statistics online statistical database and the Kenya 
National Bureau of Statistics. 

4.2.2 Preliminary analysis of the data and results
In order to estimate a general linear model, the test data were first analyzed 
to determine the most suitable form they should take in the estimable 
equation. Correlation analysis was first performed in order to explore the 
relationships among the variables (see Appendix 1, Table A2 for the results). 
In general, correlation coefficients were found to be higher with regard 
to current account items than with financial account items. This implies 
that the trends in the current account items are dissimilar to the trends in 
financial account items. This finding is not unexpected since transactions 
in the current account are recorded on a gross basis whereas entries in the 
financial account are recorded on a net basis. 

4.4.3 Testing for multicollinearity
Given the high correlation among the variables, performing regression 
analysis on the data will encounter the problem of multicollinearity. To 
ascertain whether the dataset has this problem, each explanatory variable 
was regressed on a constant and for all other explanatory variables (see 
Appendix 1, Table A3 for the results). A high coefficient of determination 
(R2) in these regressions is indicative of multicollinearity. The highest R2 
obtained was 0.99 for goods exports, goods imports, and services credit. 
The lowest R2 obtained was 0.68 for direct investment abroad. 

F-statistics and associated probability values were also calculated for each of 
these equations to test for the degree of multicollinearity. The F-statistics 
were found to be significant at the 5 percent level except for: direct invest-
ment abroad, other investment banks assets, current transfers debit, and 
other investment banks liabilities. Results based on Klein’s Rule of Thumb 
test also indicated a problem among current account items. Another way 
to determine the degree of collinearity among the explanatory variables 
is to use the eigenvalues of the correlation matrix of the explanatory vari-
ables. The maximum eigenvalue obtained from the correlation matrix of 
the explanatory BoP variables was 8.882 whereas the lowest eigenvalue was 
0.003. The calculated ratio is therefore greater than 1000, indicating the 
presence of strong multicollinearity in the dataset.
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The simplest way to correct for multicollinearity is to drop variables from 
the model or to increase the sample size. Alternatively, ridge regression or 
principal component analysis (PCA) can be applied (Greene, 1997). The 
first two remedies are not suitable for the present case, since (i) there is 
no scope to increase the sample size and (ii) all variables in the sample are 
important to the study and so should not be dropped. PCA was preferred 
since the aim was also to reduce the number of explanatory variables. PCA 
discovers new variables called principal components (PCs) from a set of 
data, which account for the majority of the variance in that dataset. The 
new variables or principal components represent the dominant dimensions 
or relationships among the variables in the dataset. PCA has been used in 
a number of studies to summarize a set of economic variables into a fewer 
number of proxy variables, which were then used in subsequent regression 
analysis (See for instance Pasha et al., 2004; Yoshimori et al., 2003; Dalum 
et al., 1999).

4.4.4 Data compression using principal component analysis (PCA)
In the present study, PCA was applied to remove the high correlation among 
the explanatory variables and to compress the dataset into a more manageable 
number of variables, thereby allowing further regression analysis. Table 4 
shows the calculated eigenvectors and corresponding eigenvalues associated 
with each principal component (PC) obtained. 

Out of the PCs constructed, 97 percent of the total variation in the data 
was found to be explained by the first two components, as indicated by 
the second cumulative R2 in Table 4. PC1 is the first principal component 
and represents the dominant relationship in the dataset. In PC1, the larg-
est weights are given to goods imports followed by goods exports, services 
credit, other investment general government liabilities, and other invest-
ment other sectors liabilities. The second principal component (PC2) gives 
most weight to services credit, goods imports, goods exports, and current 
transfers credit. This finding is consistent with Figure 4, which shows that 
goods and services items in the current account, and other investment items 
in the financial account exhibit most variance in the dataset. 

Figure 5 graphs PC1, PC2, the net balance on the current account, and 
the net balance of the financial account. These net balances were derived 
from the real (deflated) data. The figure shows that PC1 trends closely with 
the net balance on the capital and financial account (excluding net errors 
and omissions) while PC2 trends closely with the net balance on the cur-
rent account. PC1 and PC2, therefore, capture the two dimensions in the 
data – one in which the general trend in financial flows dominates and the 
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other in which the general trend in the flow of real resources dominates. 
This outcome is favorable to the present study since PC1 can be used as a 
proxy for the capital and financial account and PC2 can be used as a proxy 
for the current account. 

Figure 5: Trends in the net balances on the current and capital and 
financial account, PC1 and PC2, 1975–2013

Sources: Author’s computation, based on data from International Monetary Fund (2010) 
and Kenya National Bureau of Statistics (2014).
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Table 4: Factor loadings of principal components constructed from Kenya’s balance of   payments statistics

Variable PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9 PC10 PC11 PC12 PC13 PC14 PC15 PC16 PC17 PC18 PC19 PC20 PC21 PC22 PC23

Eigenvalue 8149 284 83 57 50 17 7 5 2.87 1.89 1.47 0.86 0.49 0.34 0.25 0.12 0.06 0.02 0.01 0.01 0.00 0.00 0.00

R-square 0.94 0.03 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Cumulative 
R-square 

0.94 0.97 0.98 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Eigenvectors :

GDSEX 0.32 0.32 0.68 0.17 -0.39 0.33 -0.04 0.02 -0.18 -0.01 0.09 0.05 0.07 -0.01 0.01 0.00 0.01 0.00 0.01 0.01 0.00 -0.01 0.00

GDSIM -0.86 0.41 0.22 0.08 0.13 0.10 -0.04 0.02 -0.01 0.00 -0.01 -0.01 0.02 0.01 0.01 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.00

SERVCR 0.32 0.81 -0.23 -0.14 0.16 -0.31 -0.18 -0.01 0.07 0.02 -0.04 -0.04 -0.02 0.08 0.02 0.02 0.02 0.00 0.01 0.01 0.01 0.00 0.00

SERVDR 0.00 0.14 0.06 0.08 -0.06 -0.28 0.85 -0.29 -0.01 -0.04 0.15 -0.06 -0.04 -0.09 0.10 -0.10 -0.13 0.02 -0.03 -0.06 -0.03 0.02 0.00

INCCR 0.05 0.01 0.14 -0.01 -0.07 0.18 0.06 -0.22 0.66 -0.02 -0.54 -0.30 -0.16 0.05 -0.08 -0.12 0.05 -0.07 -0.03 0.08 0.02 0.02 -0.01

INCDR -0.02 -0.05 0.00 -0.02 -0.03 0.06 0.07 -0.10 -0.15 0.12 0.06 -0.24 -0.11 0.89 0.01 0.19 -0.11 0.10 0.05 0.00 0.08 0.01 0.01

CURR-
TRANSCR 

0.06 0.20 -0.43 -0.21 0.04 0.79 0.28 0.09 -0.06 -0.02 0.07 0.03 0.00 -0.06 -0.01 -0.03 -0.05 0.01 -0.01 -0.02 -0.02 0.01 0.00

CURR-
TRANSDR 

0.00 -0.01 -0.01 0.00 0.00 0.01 0.05 0.03 -0.07 0.05 0.12 0.09 -0.36 0.11 0.22 -0.41 0.77 0.01 0.05 0.04 0.07 -0.04 -0.01

CAPACCCR 0.00 -0.02 -0.04 -0.04 -0.01 -0.01 0.08 -0.04 0.06 -0.01 -0.13 0.03 0.88 0.18 0.24 -0.16 0.24 0.00 -0.03 0.10 0.08 -0.01 0.00

CAPACCDR 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01 0.00 0.00 0.00 0.00 0.00 -0.02 -0.01 0.01 -0.06 -0.01 0.00 0.00 0.05 1.00

DIABROAD 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 -0.01 -0.04 -0.03 0.05 -0.01 -0.05 0.01 -0.03 -0.09 -0.26 0.36 -0.23 0.83 0.19 -0.02

DIKENYA 0.04 -0.01 0.17 -0.07 0.09 -0.10 0.25 0.89 0.25 0.01 0.04 -0.12 -0.01 0.08 0.09 0.03 -0.04 0.00 0.00 -0.01 0.01 0.00 0.01

PIESASSETS 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.03 -0.02 0.03 -0.03 -0.04 -0.06 -0.07 -0.11 0.27 -0.17 0.16 0.37 -0.84 0.05

PIESLIAB 0.00 0.00 0.01 0.00 0.00 0.00 -0.03 0.02 0.00 -0.05 -0.02 -0.02 -0.01 -0.09 0.00 -0.19 -0.13 0.74 0.35 0.38 0.09 0.32 0.03

PIDSASSETS 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.03 0.03 -0.04 -0.01 -0.07 0.07 0.07 0.20 -0.82 0.03 0.35 0.38 -0.01

PIDSLIAB 0.00 0.00 -0.02 0.00 -0.01 0.00 0.02 -0.02 0.03 0.01 0.14 0.12 -0.09 0.03 0.16 0.07 -0.12 -0.44 -0.02 0.84 0.08 0.06 -0.03

OIGGASSETS 0.00 0.01 -0.01 -0.02 -0.02 -0.01 0.17 -0.02 -0.01 0.06 0.04 -0.21 0.09 -0.17 -0.35 0.66 0.50 0.08 0.17 0.16 0.09 -0.03 0.00

OIGGLIAB 0.16 0.02 -0.07 0.83 0.50 0.14 0.02 0.02 0.00 0.01 -0.02 -0.06 0.03 0.02 0.02 0.01 0.01 0.00 0.01 0.01 0.01 0.00 0.00

OIMALIAB 0.00 -0.01 0.01 0.01 -0.03 0.07 -0.05 -0.12 0.31 -0.02 0.04 0.31 -0.11 -0.02 0.69 0.48 0.00 0.20 0.03 -0.14 0.01 -0.04 0.03

OIBANKSAS-
SETS 

0.00 0.00 -0.01 0.00 -0.03 0.00 0.04 0.02 -0.09 0.96 -0.18 0.00 0.00 -0.13 0.10 -0.02 -0.06 0.00 0.00 0.00 0.01 0.05 0.00

OIBANK-
SLIAB 

0.00 -0.01 0.04 0.01 0.02 0.05 -0.10 -0.13 0.56 0.22 0.70 0.10 0.12 0.08 -0.27 -0.12 -0.02 0.02 0.04 -0.07 0.01 0.01 -0.01

OIOSASSETS 0.01 0.04 0.01 0.06 0.00 -0.05 0.18 0.06 0.07 0.02 -0.31 0.80 -0.03 0.24 -0.38 0.05 0.04 0.03 0.05 0.01 -0.05 0.03 0.00

OIOSLIAB 0.14 -0.10 0.44 -0.43 0.73 0.09 0.06 -0.17 -0.09 0.02 0.00 0.06 0.00 -0.03 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4: Factor loadings of principal components constructed from Kenya’s balance of   payments statistics

Variable PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9 PC10 PC11 PC12 PC13 PC14 PC15 PC16 PC17 PC18 PC19 PC20 PC21 PC22 PC23

Eigenvalue 8149 284 83 57 50 17 7 5 2.87 1.89 1.47 0.86 0.49 0.34 0.25 0.12 0.06 0.02 0.01 0.01 0.00 0.00 0.00

R-square 0.94 0.03 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Cumulative 
R-square 

0.94 0.97 0.98 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Eigenvectors :

GDSEX 0.32 0.32 0.68 0.17 -0.39 0.33 -0.04 0.02 -0.18 -0.01 0.09 0.05 0.07 -0.01 0.01 0.00 0.01 0.00 0.01 0.01 0.00 -0.01 0.00

GDSIM -0.86 0.41 0.22 0.08 0.13 0.10 -0.04 0.02 -0.01 0.00 -0.01 -0.01 0.02 0.01 0.01 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.00

SERVCR 0.32 0.81 -0.23 -0.14 0.16 -0.31 -0.18 -0.01 0.07 0.02 -0.04 -0.04 -0.02 0.08 0.02 0.02 0.02 0.00 0.01 0.01 0.01 0.00 0.00

SERVDR 0.00 0.14 0.06 0.08 -0.06 -0.28 0.85 -0.29 -0.01 -0.04 0.15 -0.06 -0.04 -0.09 0.10 -0.10 -0.13 0.02 -0.03 -0.06 -0.03 0.02 0.00

INCCR 0.05 0.01 0.14 -0.01 -0.07 0.18 0.06 -0.22 0.66 -0.02 -0.54 -0.30 -0.16 0.05 -0.08 -0.12 0.05 -0.07 -0.03 0.08 0.02 0.02 -0.01

INCDR -0.02 -0.05 0.00 -0.02 -0.03 0.06 0.07 -0.10 -0.15 0.12 0.06 -0.24 -0.11 0.89 0.01 0.19 -0.11 0.10 0.05 0.00 0.08 0.01 0.01

CURR-
TRANSCR 

0.06 0.20 -0.43 -0.21 0.04 0.79 0.28 0.09 -0.06 -0.02 0.07 0.03 0.00 -0.06 -0.01 -0.03 -0.05 0.01 -0.01 -0.02 -0.02 0.01 0.00

CURR-
TRANSDR 

0.00 -0.01 -0.01 0.00 0.00 0.01 0.05 0.03 -0.07 0.05 0.12 0.09 -0.36 0.11 0.22 -0.41 0.77 0.01 0.05 0.04 0.07 -0.04 -0.01

CAPACCCR 0.00 -0.02 -0.04 -0.04 -0.01 -0.01 0.08 -0.04 0.06 -0.01 -0.13 0.03 0.88 0.18 0.24 -0.16 0.24 0.00 -0.03 0.10 0.08 -0.01 0.00

CAPACCDR 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01 0.00 0.00 0.00 0.00 0.00 -0.02 -0.01 0.01 -0.06 -0.01 0.00 0.00 0.05 1.00

DIABROAD 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 -0.01 -0.04 -0.03 0.05 -0.01 -0.05 0.01 -0.03 -0.09 -0.26 0.36 -0.23 0.83 0.19 -0.02

DIKENYA 0.04 -0.01 0.17 -0.07 0.09 -0.10 0.25 0.89 0.25 0.01 0.04 -0.12 -0.01 0.08 0.09 0.03 -0.04 0.00 0.00 -0.01 0.01 0.00 0.01

PIESASSETS 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.03 -0.02 0.03 -0.03 -0.04 -0.06 -0.07 -0.11 0.27 -0.17 0.16 0.37 -0.84 0.05

PIESLIAB 0.00 0.00 0.01 0.00 0.00 0.00 -0.03 0.02 0.00 -0.05 -0.02 -0.02 -0.01 -0.09 0.00 -0.19 -0.13 0.74 0.35 0.38 0.09 0.32 0.03

PIDSASSETS 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.03 0.03 -0.04 -0.01 -0.07 0.07 0.07 0.20 -0.82 0.03 0.35 0.38 -0.01

PIDSLIAB 0.00 0.00 -0.02 0.00 -0.01 0.00 0.02 -0.02 0.03 0.01 0.14 0.12 -0.09 0.03 0.16 0.07 -0.12 -0.44 -0.02 0.84 0.08 0.06 -0.03

OIGGASSETS 0.00 0.01 -0.01 -0.02 -0.02 -0.01 0.17 -0.02 -0.01 0.06 0.04 -0.21 0.09 -0.17 -0.35 0.66 0.50 0.08 0.17 0.16 0.09 -0.03 0.00

OIGGLIAB 0.16 0.02 -0.07 0.83 0.50 0.14 0.02 0.02 0.00 0.01 -0.02 -0.06 0.03 0.02 0.02 0.01 0.01 0.00 0.01 0.01 0.01 0.00 0.00

OIMALIAB 0.00 -0.01 0.01 0.01 -0.03 0.07 -0.05 -0.12 0.31 -0.02 0.04 0.31 -0.11 -0.02 0.69 0.48 0.00 0.20 0.03 -0.14 0.01 -0.04 0.03

OIBANKSAS-
SETS 

0.00 0.00 -0.01 0.00 -0.03 0.00 0.04 0.02 -0.09 0.96 -0.18 0.00 0.00 -0.13 0.10 -0.02 -0.06 0.00 0.00 0.00 0.01 0.05 0.00

OIBANK-
SLIAB 

0.00 -0.01 0.04 0.01 0.02 0.05 -0.10 -0.13 0.56 0.22 0.70 0.10 0.12 0.08 -0.27 -0.12 -0.02 0.02 0.04 -0.07 0.01 0.01 -0.01

OIOSASSETS 0.01 0.04 0.01 0.06 0.00 -0.05 0.18 0.06 0.07 0.02 -0.31 0.80 -0.03 0.24 -0.38 0.05 0.04 0.03 0.05 0.01 -0.05 0.03 0.00

OIOSLIAB 0.14 -0.10 0.44 -0.43 0.73 0.09 0.06 -0.17 -0.09 0.02 0.00 0.06 0.00 -0.03 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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4.3 Model estimation and results
The standard requirement for least squares estimation is for all variables to 
have constant means, constant variances, and to have means and variances 
that do not differ significantly across different samples. Non-stationary 
variables do not satisfy these conditions. To determine the order of inte-
gration of the test variables, the Augmented Dickey-Fuller (ADF) and the 
Phillips-Perron (PP) unit root tests were applied. The results of these tests 
are presented in Table 5. The results indicate that the statistical discrepancy 
(NEO), PC1 and PC2 are non-stationary and integrated of the first order. 

Table 5: Unit root test results

NEO PC1 PC2

Augmented Dickey-Fuller test statistic -3.31 -1.77 -1.67

critical values at 1% level of significance -3.62 -3.62 -3.62

Phillips-Perron test statistic -3.27 -1.77 -1.82

critical values at 1% level of significance -3.62 -3.62 -3.62

∆NEO ∆PC1 ∆PC2

Augmented Dickey-Fuller test statistic -7.74 -5.48 -5.53

critical values at 1% level of significance -3.62 -3.62 -3.62

Phillips-Perron test statistic -8.04 -5.51 -5.56

critical values at 1% level of significance -3.62 -3.62 -3.62

Given that the present analysis involves the estimation of a single equation, 
the assumption is that the explanatory variables explain the dependent vari-
able and not vice versa. To see whether this assumption is true for the data, 
the Granger Causality test was applied and the results obtained are presented 
in Table 6. The probability values reported in Table 6 indicate that the 
hypotheses that the NEO does not Granger Cause PC1 and that the NEO 
does not Grange Cause PC2 cannot be rejected. This implies that changes 
in the principal components precede changes in the statistical discrepancy. 

Table 6: Granger Causality test results

Null Hypothesis F-Statistic Probability

NEO does not Granger Cause PC1 0.78 0.47

NEO does not Granger Cause PC2 0.04 0.96
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Having removed the correlation among the variables and reduced the vari-
ables to a manageable number, and also given that the variables are integrated 
of the first order, an error correction model was estimated. The long-run 
equation was estimated using a vector error correction model that regressed 
NEO on variables PC1 and PC2 at the first lag. The conintegrating equa-
tion obtained from this estimation was then used to derive the the error 
correction term (ECT) as in Equation 8: 

ECT = NEO + 6.035 – 0.025*PC1 + 0.042*PC2  (8)

The short-run model was then formulated incorporating the first difference 
of I(1) variables NEO, PC1 and PC2, and the first lag of the error correction 
term. The preferred short-run specification is presented in Table 7. Dummy 
variables were included in the specification to account for the effects of the 
significant increase in the world price for coffee in 1986 and in 1988 and 
the break in the data in 2001 (this is visible in Figure 1 and confirmed by 
the Chow Breakpoint test). 

Table 7: Preferred error correction estimation results – dependent 
variable: ∆NEO

Variable Coefficient Std. Error t-Statistic

constant -2.88 1.05 -2.75

∆NEO(-1) -1.04 0.13 -7.78

∆NEO(-3) 0.29 0.10 3.07

∆NEO(-4) 0.61 0.10 5.95

∆PC1(-3) -0.15 0.05 -3.29

∆PC1(-4) -0.34 0.06 -5.59

∆PC2(-3) -0.45 0.17 -2.61

∆PC2(-4) -1.53 0.23 -6.79

ECT(-1) -0.64 0.10 -6.56

D1986 -19.69 6.56 -3.00

D1988 -11.76 5.47 -2.15

D2001 -22.31 7.34 -3.04

Notes: Adjusted R2 = 0.84; F-statistic [prob] = 10.64 [0.00]; n = 34

Jarque-Bera [prob] = 1.58 [0.45]; RESET F(1,21) = 0.00 [0.96]; 

Breusch-Godfrey Serial Correlation LM Test F(2,20) = 0.10 [0.90]

Heteroskedasticity Test: Breusch-Pagan-Godfrey F(11,22) = 0.32 [0.97]
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The preferred specification was found to have desirable econometric prop-
erties and was then solved to obtain the long-run coefficients of the model 
as presented in Table 8.

Table 8: Solved short-run regression results – dependent variable: ∆NEO

Variable Coefficient Std. Error t-Statistic

constant -2.53 1.01 -2.50

∆PC1 -0.43 0.09 -4.70

∆PC2 -1.74 0.33 -5.26

ECT -0.56 0.12 -4.69

D1986 -17.28 6.10 -2.83

D1988 -10.32 5.18 -1.99

D2001 -19.58 6.60 -2.96

Note: Wald test: Chi2 (12) = 117.03 [0.00] **

The results of the solved short-run equation show that variations in the statisti-
cal discrepancy are explained by variations in both PC1 and PC2. The results 
indicate that a 1 percent increase in the first principal component (PC1), which 
is a proxy variable for net financial flows in Kenya’s balance of payments (BoP), 
is associated with a 0.43 percent decrease in the statistical discrepancy. On the 
other hand, a 1 percent increase in the second principal component (PC2), which 
is a proxy variable for the net flow of real resources in Kenya’s BoP, is associated 
with a 1.74 percent decrease in the statistical discrepancy in the BoP statement. 
This negative influence on the statistical discrepancy indicates that the statistical 
discrepancy in Kenya’s BoP emerges out of poor recording of capital and financial 
account flows and, more so, of current account flows. In the preferred (unsolved) 
error-correction estimation (see Table 7), the significance of the lagged vectors in 
explaining the statistical discrepancy points to timing inconsistencies in the data. 

5. CONCLUSIONS AND RECOMMENDATIONS

This paper analyzes balance of payments (BoP) statistics for Kenya with the 
aim of determining the source of the discrepancy (the net errors and omissions 
term) given the recorded data. The study analyzes data from 1975 to 2013 us-
ing a combination of principal component analysis and time series regression. 

The statistical discrepancy in Kenya’s BoP increased steadily and remained 
positive prior to 1993, indicating under-recording of inflows in the current 
account and/or under-recording of financial liabilities in the financial account. 
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The discrepancy worsened after liberalization (in 1993) and exhibited large 
swings on both positive and negative sides but tended again toward positive 
after 2007. This tendency toward positive (and given that Kenya’s current 
account was predominantly in deficit over the sample period) indicates 
under-recording of financial liabilities in the financial account. 

More specifically, the study finds the statistical discrepancy to be explained by 
outcomes from the capital and financial account and more so by outcomes 
from the current account. This means that efforts at improving the quality 
of Kenya’s BoP need to consider both accommodating financial flows (those 
associated with current account transactions) as well as autonomous financial 
flows (those associated with other financial account items). The empirical results 
further indicate significant responsiveness of the discrepancy to transactions 
recorded in previous accounting periods, indicating some timing inconsist-
encies in the recorded data. Overall, the results signify scope to improve on 
Kenya’s BoP statistics through better understanding of international financial 
transactions and especially as it relates to the financing of current account 
transactions. Also, the increase in the statistical discrepancy in absolute terms 
post-liberalization indicates that the data-capturing methods may not be 
capturing full information on Kenya’s transactions with the rest of the world.

The following changes could be made to the CBK-FXS(M) to improve on 
the data: (i) replace BoP terminologies like “direct investment” and “portfolio 
investment” in the survey form with a list of financial instruments for better 
understanding and classification by respondents; (ii) list out additional financial 
instruments (both equity and debt) such as letters of credit, bank loans, and 
cross-border bank transfers so as to separate these from other financial flows; 
(iii) disaggregate “other services” further and by sector; (iv) streamline CBK-
FXS(M) with KNBS Foreign Investment Survey to facilitate comparison and 
cross-checking; and (v) collect information on payment arrangements related to 
cross-border trade with a view to, for instance, obtaining data on the proportion 
of payments made in advance and in arrears. This will help in the estimation of 
the timing and valuation of trade credits and other accounts receivable/payable. 
Incorporating cross-country data in the BoP compilation process may also help 
to supplement domestically available information on international transactions.
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Appendix 1

Table A1: List of balance of payments items analyzed in the study 
and corresponding abbreviations

Line item in the balance of payments Abbreviation

1. Goods exports GDSEX

2. Goods imports GDSIM

3. Services credit SERVCR

4. Services debit SERVDR

5. Income credit INCCR

6. Income debit INCDR

7. Current transfers credit CURRTRANSCR

8. Current transfers debit CURRTRANSDR

9. Capital account credit CAPACCCR

10. Capital account debit CAPACCDR

11. Direct investment abroad DIABROAD

12. Direct investment in Kenya DIKENYA

13. Portfolio investment – equity securities assets PIESASSETS

14. Portfolio investment – equity securities liabilities PIESLIAB

15. Portfolio investment – debt securities assets PIDSASSETS

16. Portfolio investment – debt securities liabilities PIDSLIAB

17. Other investment – monetary authority assets OIMAASSETS

18. Other investment – monetary authority liabilities OIMALIAB

19. Other investment – general government assets OIGGASSETS

20. Other investment – general government liabilities OIGGLIAB

21. Other investment – banks assets OIBANKSASSETS

22. Other investment – banks liabilities OIBANKSLIAB

23. Other investment – other sectors’ assets OIOSASSETS

24. Other investment – other sectors’ liabilities OIOSLIAB

25. Net errors and omissions NEO
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Table A2: Correlation matrix for balance of payments items
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GDSIM -0.9 1.0

SERVCR 0.9 -0.9 1.0

SERVDR 0.1 0.1 0.3 1.0

INCCR 0.9 -0.9 0.8 0.1 1.0

INCDR -0.8 0.7 -0.9 -0.3 -0.7 1.0

CURRTRANSCR 0.6 -0.6 0.8 0.1 0.5 -0.6 1.0

CURRTRANSDR -0.3 0.2 -0.4 -0.1 -0.4 0.5 -0.2 1.0

CAPACCCR -0.3 0.1 -0.2 -0.2 -0.2 0.3 0.1 -0.1 1.0

CAPACCDR -0.9 0.9 -0.8 0.0 -0.9 0.7 -0.4 0.2 0.1 1.0

DIABROAD 0.0 0.0 0.0 0.2 0.0 -0.1 0.0 0.0 0.1 0.0 1.0

DIKENYA 0.8 -0.8 0.7 0.0 0.8 -0.7 0.4 -0.2 -0.2 -0.9 0.0 1.0

PIESASSETS 0.4 -0.3 0.5 0.5 0.3 -0.5 0.4 -0.2 -0.2 -0.3 0.1 0.3 1.0

PIESLIAB 0.1 -0.1 0.0 -0.3 0.1 -0.1 -0.2 -0.2 -0.2 -0.2 0.0 0.2 0.0 1.0

PIDSASSETS 0.4 -0.3 0.4 0.4 0.3 -0.5 0.2 -0.2 -0.6 -0.3 -0.2 0.3 0.5 -0.1 1.0

PIDSLIAB -0.4 0.2 -0.3 -0.1 -0.4 0.3 0.0 0.5 0.2 0.3 0.1 -0.4 -0.1 -0.4 -0.2 1.0

OIMALIAB 0.1 -0.1 0.0 -0.2 0.3 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 -0.1 -0.1 0.0 0.4 1.0

OIGGASSETS 0.2 -0.2 0.3 0.6 0.2 -0.2 0.4 -0.2 0.2 -0.2 0.0 0.2 0.4 -0.5 0.1 -0.1 -0.3 1.0

OIGGLIAB 0.8 -0.9 0.8 0.0 0.8 -0.8 0.5 -0.2 -0.2 -0.8 0.0 0.7 0.4 0.0 0.4 -0.2 0.1 0.1 1.0

OIBANKSASSETS 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 -0.3 0.0 0.3 -0.3 0.0 0.0 -0.1 0.2 0.0 1.0

OIBANKSLIAB 0.1 -0.1 0.0 -0.1 0.2 -0.1 -0.1 -0.1 -0.1 -0.1 -0.4 0.1 -0.1 0.0 0.1 0.2 0.5 -0.2 0.1 0.0 1.0

OIOSASSETS 0.4 -0.3 0.5 0.6 0.4 -0.6 0.3 -0.2 -0.2 -0.4 0.3 0.4 0.7 -0.2 0.5 -0.1 0.0 0.2 0.4 0.1 -0.1 1.0

OIOSLIAB 0.8 -0.9 0.7 -0.1 0.8 -0.6 0.4 -0.2 -0.1 -0.8 0.0 0.8 0.2 0.2 0.2 -0.4 0.0 0.1 0.7 -0.1 0.1 0.2 1.0
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Table A2: Correlation matrix for balance of payments items
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Table A3: Results from auxiliary regressions on balance of payments 
items

 R2 F-Statistic p-value

Goods exports 0.989 63.16 0.00

Goods imports 0.996 165.93 0.00

Services credit 0.990 73.59 0.00

Services debit 0.956 15.63 0.00

Income credit 0.980 36.10 0.00

Income debit 0.948 13.13 0.00

Current transfers credit 0.945 12.56 0.00

Current transfers debit 0.745 2.12 0.06

Capital account credit 0.806 3.01 0.01

Capital account debit 0.971 23.97 0.00

Direct investment abroad 0.679 1.54 0.19

Direct investment in Kenya 0.949 13.48 0.00

Portfolio investment – equity securities assets 0.869 4.82 0.00

Portfolio investment – equity securities liabili-
ties

0.801 2.93 0.02

Portfolio investment – debt securities assets 0.800 2.91 0.02

Portfolio investment – debt securities liabilities 0.924 8.79 0.00

Other investment – monetary authority li-
abilities

0.890 5.90 0.00

Other investment – general government assets 0.883 5.50 0.00

Other investment – general government li-
abilities

0.943 11.94 0.00

Other investment – banks assets 0.720 1.87 0.10

Other investment – banks liabilities 0.754 2.23 0.05

Other investment – other sectors assets 0.824 3.40 0.01

Other investment – other sectors liabilities 0.893 6.09 0.00
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Note: The calculated F-statistics follow an F distribution with k-2 and n-k+1 
degrees of freedom and are defined as

Fk-2,n-k+1 =      R
2/(k-2) 

      (1-R2)/(n-k+1)

where k denotes the number of explanatory variables including the intercept, 
and n denotes the sample size. The F-test was applied at the 5 percent level 
of significance; if the F-statistic is significant as indicated by a p-value of 
less than 0.05, then the associated explanatory variable is determined to be 
collinear with the other explanatory variables, whereas if the F-statistic is 
not significant, then the associated explanatory variable is determined not 
to be collinear with the other explanatory variables. The p-values in Table 
A3 were calculated using MS Excel. 
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5. Comparing Growth Performance for 
Uganda Using GDP Data from Alternative 
Sources 

Thomas Bwire1 

Abstract
The paper compares national income for Uganda from the two primary sources, 
the Uganda Bureau of Statistics (UBOS) and the World Development Indica-
tors (WDI) over the period 1970–2008, with a particular focus on subperiods 
when there are notable divergences. Although results show these are consistent, 
similar, and cointegrated, the UBOS series is smoother and produces a more 
stable measure of GDP than does the WDI series, making the former most 
appropriate for use when analyzing macroeconomic relationships of Uganda. 
This supports the proposition that researchers, policymakers, and other users of 
GDP series, should use country-produced GDP data as a more reliable source.

Key words: Macroeconomic aggregates, discrepancies, instability, adjustment.

Résumé
Cet article compare le revenu national pour l’Ouganda à partir des deux 
sources primaires, le Bureau ougandais de la statistique (UBOS) et les World 
Development Indicators (WDI) sur la période 1970-2008, avec un accent 
particulier sur les sous-périodes où il y a des divergences notables. Bien que les 
résultats montrent qu’elles sont cohérentes, similaires et cointégrées, la série de 
l’UBOS est plus lisse et produit une mesure plus stable du PIB que ne le fait 
la série WDI, rendant le premier comme plus approprié pour une utilisation 
lors de l’analyse des relations macroéconomiques de l’Ouganda. Cela soutient 
la proposition que les chercheurs, les décideurs et autres utilisateurs de la série 
du PIB, devraientt utiliser des données sur le PIB produites par les pays comme 
une source plus fiable.

Mots clés : agrégats macroéconomiques, différences, l’instabilité, l’ajustement.
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1. INTRODUCTION 

The issue of whether national income is correctly measured and whether 
any element of mismeasurement is consistent through time and space (i.e. 
whether the measure is reliable and valid) in alternative sources of Gross 
Domestic Product (GDP) for Sub-Saharan African (SSA) countries has 
been raised in Jerven (2010).2 There is an element of under-coverage in 
virtually all national accounts, but it is a significant issue in African coun-
tries. This is because the informal and subsistence sectors form a much 
larger share of the economy. Often, in the formal sector, not all types of 
economic transactions are recorded owing to the state’s lack of capacity in 
record keeping and the small scale and informality of these transactions 
(MacGaffey, 1991). The problem is compounded by international agen-
cies requesting national statistics offices to provide data on aggregates but 
then using different statistical methods to assemble these into continuous 
GDP series. For example, they use different statistical methods to bridge 
years when no official statistical data have been published and do so over 
different base years. The combined effect of the poor quality of data and 
the fact that measurement perceptions of macroeconomic aggregates are 
varied and weak (Mukherjee et al., 1998) implies that the source chosen 
for GDP may affect inferences on growth and economic performance for 
African countries (Jerven, 2010). 

There are various statistical approaches to calculating GDP but the most 
common methods are the income, expenditure and output, or value added 
approaches. Even when theoretical foundations are in place (Scott, 2005), 
using these different approaches with different data sources raises the like-
lihood that GDP estimates can considerably vary, revealing problems of 
measurement errors in economic statistics. In such circumstances, one will 
have different estimates of the level, change, and growth of GDP for the 
same country over the same period. This problem does not preclude even 
the most advanced economies. An anonymous Wall Street Journal article 
of November 22, 1983 reports that the Federal Reserve had estimated 
US personal savings in the second quarter of 1983 at an annual rate of 
USD 209.3 billion. However, the Commerce department, for the same 
period, estimated personal savings of only USD 92.3 billion (annualized). 
This shows that even for the US, there can be large differences in estimates 
of macroeconomic aggregates, and hence trusting any source at face value 
could be unwise. 

2 See Jerven (2010: 287) for a general discussion with reference to Kenya, Tanzania, 
Botswana, and Zambia.
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Discrepancies in measuring macroeconomic aggregates in general and GDP 
estimates in particular are likely to be even greater in the poorest developing 
countries like Uganda. The country severely fell apart in the 1970s. In his 
book, The Bottom Billion, Collier deplores how there could be no usable 
data in such countries during such periods (Collier, 2007: 9). Thereafter, 
the country underwent a comprehensive change in economic structure from 
the mid-1980s. However, liberalization may have temporarily worsened the 
accounting and record-keeping problem, as comprehensive data were no 
longer available from state agencies. 

This paper compares GDP time series for Uganda from the Uganda Bureau 
of Statistics (UBOS) and the World Development Indicators (WDI), using 
both standard comparison and econometric techniques to derive a consistent 
and stable GDP series that ‘‘best’’ reflects Uganda’s economic welfare. The 
choice of these data sources, as summarized in Table 1, reflects data avail-
ability. The paper contributes to the existing economic growth literature by 
undertaking an in-depth analysis of alternative GDP sources for Uganda, 
with the aim of deriving the most reliable series. While the paper is inspired 
by a similar comparison in Jerven (2010), where the author focuses on a 
comparison of annual growth rates, here the focus is on both levels and 
growth rates, thus making a valuable contribution for studies of long-run 
growth. In this respect, the current study differs from most previous studies 
involving Uganda that have used only one source of GDP data, typically 
WDI or PWT3 as these have been considered the most reliable (or the easiest 
to obtain). Although one major study (Kasekende and Atingi-Ego, 2008) 
on Uganda’s growth appears to use data from alternative sources, unlike 
here they are not explicit about any differences. 

The rest of the paper is structured as follows. Section 2 explores GDP con-
struction, especially the role of exchange rates, while issues relating to real 
GDP and the analysis of growth rates, including a brief discussion on the 
particular period when series diverge, is discussed in Section 3. The econo-
metric analysis of the alternative real GDP series is presented in Section 4, 
while Section 5 draws the conclusions. 

3 Penn World Table (Summers and Heston, 1991). Note, however, that as the paper 
addresses a country-specific question, the discussions of PPP measures are not pursued 
in detail.
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2. GDP CONSTRUCTION AND EXCHANGE RATES

2.1  Introduction
The primary sources for Uganda’s GDP are UBOS (as given in UNSTAT4 
and reported in year 2009) and WDI, although the time coverage dif-
fers: 1960–2008 (WDI) and 1970–2008 (UBOS).5 UBOS compiles and 
disseminates GDP current and constant series in local currency (Uganda 
Shillings, UGX hereafter). 

4 www.unstat.org/
5 Although the World Bank must have obtained national accounts to construct the series 
for the 1960s, we found no record of earlier data in UBOS.

The GDP series in United States dollars (USD) is derived using a certain 
exchange rate. Like UBOS, WDI reports GDP in current market prices, 
expressed in billions of UGX and USD, in aggregate and disaggregated by 
expenditure and sector value-added components. The WDI GDP estimates 
are in constant 2000 USD, while UBOS estimates are in constant 1990 
prices. Appendix 1 presents the sector disaggregation of GDP and shows that 
both sources derive aggregate GDP using the expenditure method. Here we 
focus on how the choice of exchange rate affects the derived series in USD. 

2.2 Current price dollar value GDP
Based on current price GDP series in UGX given in Appendix 1, we assess 
the differences in how WDI and UBOS convert this to a USD series. The 
choice of which nominal exchange rate (UGX: USD) to use may matter; 
for example, there is likely to be a difference between the end-of-year and 
average year exchange rates, and there may be different end-of-year exchange 
rates (for example, prior to 1992, Uganda had no single market-determined 
exchange rate). 

Exchange rate adjusts to differences in price changes (inflation) between 
Uganda and the US, that is, GDP in USD deflates GDP in UGX by the 
excess of Ugandan over US inflation (assumed to proxy world inflation). 
In practice, however, the nominal exchange rate will not adjust fully to 
inflation differences, most obviously because it is augmented by the global 
exchange rate realignment with other trading partners, notably Europe (the 
Euro and Pound Sterling) and there are policy reasons why Uganda may 
wish to limit changes in the exchange rate (a case in point is where an ap-
preciation in the shilling against the US dollar – the dominant currency in 
Uganda’s foreign transactions – potentially undermines the competitiveness 
of its exports). This was especially important prior to the late 1980s when 
Uganda operated an official exchange rate (set by the government rather 



Journal africain de statistiques, numéro 17, décembre 2014164

Thomas Bwire  

Ta
bl

e 
1:

 U
ga

nd
a’s

 G
D

P
 d

at
a 

de
sc

ri
pt

io
n 

an
d 

da
ta

 s
ou

rc
es

 a
s 

us
ed

 in
 th

is
 p

ap
er

 

Se
ri

es
So

ur
ce

Se
ri

es
 le

ng
th

Se
ri

es
 D

es
cr

ip
ti

on
M

ea
su

re
N

ot
es

: A
do

pt
ed

 fr
om

 s
ou

rc
e

G
D

P

Uganda Bureau of Statistics, 
UBOS

19
70

-2
00

8

A
gg

re
ga

te
, s

ec
to

r v
al

ue
 a

dd
ed

 
an

d 
ex

pe
nd

itu
re

 d
isa

gg
re

ga
te

s 
In

 c
ur

re
nt

 lo
ca

l a
nd

 
U

SD
 p

ric
es

D
ol

la
r fi

gu
re

s f
or

 G
D

P 
ar

e 
co

nv
er

te
d 

fr
om

 d
om

es
tic

 
cu

rr
en

ci
es

 u
sin

g 
en

d 
of

 y
ea

r o
ffi

ci
al

 e
xc

ha
ng

e 
ra

te
. 

D
at

a 
ar

e 
in

 c
ur

re
nt

 a
nd

 1
99

0 
co

ns
ta

nt
 U

G
X

 a
nd

 
U

SD
 p

ric
es

 re
sp

ec
tiv

el
y.

 
A

gg
re

ga
te

In
 c

on
st

an
t l

oc
al

 a
nd

 
U

SD
 p

ric
es

 (1
99

0=
10

0)

G
D

P 
de

fla
to

r
U

G
X

 G
D

P 
de

fla
to

r (
19

90
=1

00
)

In
de

x
G

D
P 

im
pl

ic
it 

pr
ic

e 
de

fla
to

r i
s t

he
 ra

tio
 o

f l
oc

al
 

an
d 

U
SD

 c
ur

re
nt

 p
ric

es
 to

 lo
ca

l a
nd

 U
SD

 c
on

st
an

t 
19

90
 p

ric
es

 
U

SD
 G

D
P 

de
fla

to
r (

19
90

=1
00

)

Ex
ch

an
ge

 ra
te

En
d 

of
 y

ea
r (

O
ffi

ci
al

) 
In

de
x

Q
ua

nt
ity

 o
f l

oc
al

 c
ur

re
nc

y 
(U

G
X

) t
o 

1 
U

SD

Po
pu

la
tio

n
 

M
ill

io
ns

 
 

G
D

P

World Development Indicators,
WDI

19
60

-2
00

8

A
gg

re
ga

te
, s

ec
to

r v
al

ue
 a

dd
ed

 
an

d 
ex

pe
nd

itu
re

 d
isa

gg
re

ga
te

s
In

 c
ur

re
nt

 L
oc

al
 a

nd
 

U
SD

 p
ric

es
D

ol
la

r fi
gu

re
s f

or
 G

D
P 

ar
e 

co
nv

er
te

d 
fr

om
 d

om
es

tic
 

cu
rr

en
ci

es
 u

sin
g 

en
d 

of
 y

ea
r m

ar
ke

t e
xc

ha
ng

e 
ra

te
. 

D
at

a 
ar

e 
in

 c
ur

re
nt

 a
nd

 2
00

0 
co

ns
ta

nt
 U

SD
 p

ric
es

. 
 

A
gg

re
ga

te
In

 c
on

st
an

t U
SD

 p
ric

es
 

(2
00

0=
10

0)

G
D

P 
de

fla
to

r
19

70
-2

00
8

U
SD

 G
D

P 
de

fla
to

r (
20

05
=1

00
)

In
de

x

G
D

P 
im

pl
ic

it 
pr

ic
e 

de
fla

to
r i

s t
he

 ra
tio

 o
f l

oc
al

 
an

d 
U

SD
 c

ur
re

nt
 p

ric
es

 to
 lo

ca
l a

nd
 U

SD
 c

on
st

an
t 

20
05

 p
ric

es
 

Ex
ch

an
ge

 ra
te

19
60

-2
00

8
En

d 
of

 y
ea

r (
M

ar
ke

t)
 

Q
ua

nt
ity

 o
f l

oc
al

 c
ur

re
nc

y 
(U

G
X

) t
o 

1 
U

SD

G
D

P,
 P

PP
 

pe
r c

ap
ita

19
82

-2
00

8 

G
D

P,
 P

PP
 p

er
 c

ap
ita

In
 c

ur
re

nt
 U

SD
 p

ric
es

 
G

D
P 

pe
r c

ap
ita

 b
as

ed
 o

n 
PP

P.
 P

PP
 G

D
P 

is 
G

D
P 

co
nv

er
te

d 
to

 in
te

rn
at

io
na

l d
ol

la
rs

 u
sin

g 
PP

P 
ra

te
s. 

A
n 

in
te

rn
at

io
na

l d
ol

la
r h

as
 th

e 
sa

m
e 

pu
rc

ha
sin

g 
po

w
er

 o
ve

r G
D

P 
as

 th
e 

U
S 

D
ol

la
r h

as
 in

 th
e 

U
ni

te
d 

St
at

es
. D

at
a 

ar
e 

re
sp

ec
tiv

el
y 

in
 c

ur
re

nt
 a

nd
 2

00
5 

co
ns

ta
nt

 U
SD

 p
ric

es
. 

G
D

P,
 P

PP
 p

er
 c

ap
ita

In
 c

on
st

an
t U

SD
 p

ric
es

 
(2

00
5=

10
0)

.

PP
P 

ex
ch

an
ge

 
ra

te
En

d 
of

 y
ea

r
In

de
x

Ex
ch

an
ge

 ra
te

 b
et

w
ee

n 
tw

o 
cu

rr
en

ci
es

 th
at

 e
qu

at
es

 
th

e 
tw

o 
re

le
va

nt
 n

at
io

na
l p

ric
e 

le
ve

ls 
if 

ex
pr

es
se

d 
in

 
a 

co
m

m
on

 c
ur

re
nc

y 
at

 th
at

 ra
te

 

Po
pu

la
tio

n
19

60
-2

00
8

 
 M

ill
io

ns
 

So
ur

ce
s: 

W
or

ld
 B

an
k 

na
tio

na
l a

cc
ou

nt
s 

da
ta

 a
nd

 O
EC

D
 N

at
io

na
l A

cc
ou

nt
s 

da
ta

 fi
le

s 
(2

00
9)

; U
ga

nd
a 

B
ur

ea
u 

of
 S

ta
tis

tic
s: 

N
at

io
na

l A
cc

ou
nt

s 
Es

tim
at

es
 o

f M
ai

n 
A

gg
re

ga
te

s 



The African Statistical Journal, Volume 17, December 2014 165

5. Comparing Growth Performance for Uganda Using GDP Data from Alternative Sources 

than the market). Exchange rate liberalization began from 1989 but was 
not completed until 1992. This is discussed in more detail below but the 
principal concern is that it is not evident how to identify the appropriate 
exchange rate prior to the early 1990s. 

The nominal exchange rate (e) is the relative price of the currency of two 
trading countries (Mankiw, 2007; Blanchard, 2009). The real exchange 
rate (RER), on the other hand, relates to the relative prices of tradables (PT, 
importables and exportables) and non-tradables (PN) (Mankiw, 2007; Blan-
chard, 2009). As the RER reflects relative incentives, it is often interpreted 
as a measure of a country’s competitiveness. Given the nominal exchange 
rate (UGX per dollar) and domestic prices of non-tradables and tradables, 
the real exchange rate is: 

RER =   
PN  

=
  PN (1)

    PT   ePT
w

Where e = LCU : USD , PN is domestic price of non-tradables and PT
w is 

the world price of tradables (in USD). Given the difficulty of measuring 
the non-tradables, an alternative definition of the RER is derived from the 
purchasing power parity (PPP) approach (Atingi-Ego and Kaggwa, 2004). 
The PPP relationship links national price levels and the nominal exchange 
rate (Enders, 2010) to international PPP prices. Using the PPP approach, 
RER is defined as the nominal exchange rate (e) corrected for the ratio of 
foreign price level (Pf ) to the domestic price level (Pd):

RER = e (Pf/Pd) (2)

From (2), it is clear that if inflation (∆P) for f and d differs, e can adjust 
to maintain RER. This approach avoids the difficulty of measuring PN by 
concentrating on relative rates of inflation. However, to the extent that the 
inflation measure excludes PN, this is incomplete (and this RER may not 
really capture competitiveness). As e adjusts to maintain the RER when 
relative prices change, we use end-of-year nominal exchange rate index 
in the conversion. The index data are obtained from the World Bank and 
OECD National Accounts data files (2009) for WDI and National Accounts 
Estimates of main aggregates for UBOS, and are provided in Figure 1 as 
Panels A (when there was an official and overvalued exchange rate), B (a 
transition to a market exchange rate) and C (entire sample period). 

Figure 1 reflects the distortions in Uganda’s exchange rate market for the 
greater part of the sample period. The 1970s were characterized by a series 
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of exchange rate regimes. For example, in the period prior to 1974, plots 
in panel A show a unified exchange rate of UGX 0.07143 per USD. Over 
the period 1975–1981, the Ugandan monetary authorities maintained 
an overvalued exchange rate, causing significant variation from that of 
WDI. A flexible exchange rate regime with a two-window system was 
introduced in August 1982.6 By 1984, after a series of devaluations, the 
gap between the two institutions’ exchange rates not only narrowed, but 
switched position, with the UBOS exchange rate exhibiting appreciation 
pressures (see Panel B).

The nearly unified exchange rate in 1986 is a result of the domestic mon-
etary authority’s intervention. It corresponds to a series of exchange rate 
events, including: reductions in the exchange rate misalignment7 effective 
1986; the legalization of the foreign exchange market; and the adoption 
of a fully-fledged flexible exchange rate regime in 1992 (Kasekende and 
Atingi-Ego, 1995). 

Although in general the two series exhibit similar trend-like behavior (see 
Panel C), they remain inconsistent even if none is consistently biased upward. 
The UBOS series appears relatively overvalued due to the Bank of Uganda’s 
intervention (Mugume, 2008), through its sales of foreign exchange (an 
intervention that can give rise to exchange rate misalignment) to keep the 
exchange rate close to its market clearing level while ensuring appreciation at 
least since the early 1990s. Therefore, whereas both sources use an exchange 
rate as of the end of the period, WDI’s rate could be the true market clear-
ing exchange rate while that of UBOS is a managed float. The differences 
in the nominal exchange rate affect dollar value GDP estimates.

Using the aggregate UGX GDP series in Appendix Figures A.1 and A.2, 
and the respective source end-of-year nominal exchange rate in Figure 1, a 
series of GDP measured in billions of current price USD is recovered as in 
Equation (3) and plotted in Figure 2. 

Current price USD GDP =  current price GDP (UGX)  (3)
             nominal exchange rate

6 Under the dual exchange rate system, window I was the official exchange rate while 
the auction or the underground foreign exchange market operated under window II. The 
exchange rate for the two windows moved closer to each other following a significant 
devaluation to over UGX 270/US$1 in 1984.
7 This specifically involved a massive devaluation from UGX 1,400 to UGX 6,000 per 
USD1.
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Figure 1: Nominal exchange rate (UGX per USD) index

Notes: On the vertical axis, is the official exchange rate (UGX per USD, end of Period), 
e is nominal exchange rate. Herein and elsewhere, U and W respectively are UBOS and 
WDI representations.
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Figure 2: USD GDP (current price USD), 1970–2008

Note: U and W represent WDI and UBOS respectively.

The figure exhibits a number of striking features. First, regardless of the 
source, the series shows an upward trend in Uganda’s USD GDP at current 
prices over time. Second, the series move together (except for 1978–88), 
although UBOS series is slightly higher from 1992. As these are based on the 
USD implicit price deflator, the discrepancies could be due to incomplete 
adjustment or to differences in the retrospective revisions in the data, i.e. 
discrepancies are a result of standard national accounts practice and back-
casting. The WDI series is mainly gap-filled with extrapolated data, while 
UBOS data are mainly based on actual figures, an aspect which could make 
the UBOS approach superior. 

Second, the fixed-base Laspeyres procedure requires several heterogeneous 
shorter series to be pieced together, arguably to ensure that the price structure 
reflected in the index8 construction remains representative (Fuente, 2009). 
Thus, the base year is updated and the national accounts data are linked at 
regular intervals, usually every five years. This five-year window period has, 
however, been reached at different points in time. WDI GDP series’ most 
recent update was in 2005, after the base year was moved from 2000. The 

8 This is because over time, relative prices and volumes of goods and services change; 
some products disappear from the marketplace and new products appear (Brueton, 1999). 
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UBOX series most recent update, on the other hand, was in 2002 after the 
base year was moved from 1997/98. Young (1989) shows that each time 
GDP base year is moved forward, GDP drops sharply. This, linked with the 
fact that WDI base year has always preceded that of UBOS, may in effect 
explain the inconsistencies.

Third, the discrepancy during the period 1977–1986 corresponds to eco-
nomic shocks. The economy suffered deep economic crisis as a result of 
political turmoil, social disorder, and pervasive state intervention (Shaw et 
al., 2007) and external large petroleum price rises (Jerven, 2010; Niringiye, 
2009). The series differ mainly because UBOS revises the data in an effort 
to carry certain definitional changes back in time, whereas WDI usually 
does not revise the data. UBOS, like other national statistical offices, is 
obliged to make revisions to the data following fundamental principles of 
official statistics.

3. REAL UGX GDP 

Nominal GDP, estimated as the sum value of all produced goods and services 
at current prices, suffers from inherent weaknesses, as an increase from one 
year to the next could result from an increase in prices, an increase in the 
volume of goods and services produced, or some combination of these two. 
Real GDP, that is, GDP estimated in constant prices, removes the impact 
of price fluctuations. In real terms, changes in GDP only reflect changes in 
the volume of goods and services produced, i.e. it attributes year-on-year 
changes in GDP to changes in output quantities, holding prices constant. 

When analyzing economic growth, the aim is to use changes in real GDP 
(in aggregate or per capita). As noted in the previous section, GDP in USD 
adjusts for Uganda – US inflation differences via nominal exchange rate, e. 
Importantly, one should not then deflate this series with a Ugandan deflator 
to derive a real series but could use a US deflator to allow for US inflation 
(which, however, is again not possible as the US deflator is augmented by 
the global deflator realignment with other trading partners, particularly 
Europe). To circumvent this problem, we use the UGX implicit price 
deflator to derive real UGX GDP series for the alternative sources. This is 
recovered from the nominal UGX GDP given in Appendix Figures A.1 and 
A.2, using the UGX implicit price GDP deflator in 2005 constant prices. 
This recovery employs the relationship in equation (4), and the resulting 
real UGX GDP series is provided in Figure 3. 
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Real UGX GDP (2005 = 100)  =    Nominal UGX GDP (4)
              UGX implicit price GDP deflator

(2005 = 100)

Figure 3: Real UGX GDP (2005=100), 1970–2008

Note: U and W represent UBOS and WDI respectively.

These are similar but inconsistent. Real UGX GDP/U is consistently higher 
than real UGX GDP/W and only converges at three data points (1977, 
1983, and 2004). The similarity is because alternative sources use a similar 
fixed-base Laspeyres index splicing/linking technique to construct continuous 
time series. The inconsistency is due to differences in the regularity of time 
intervals at which alternative sources pieced together several heterogeneous 
shorter series. Commentaries with WDI show that the series was linked by 
butt-splicing in 1972, while 1979, 1986, and 2002 correspond to a break 
in analytical comparability or change of magnitude. It is also shown that 
multiple time series versions were linked by ratio-splicing using the first 
annual overlap in 1991 and 2004. No such commentaries are available with 
UBOS except for one point, 2004, when multiple time series versions were 
linked by ratio-splicing (as in WDI). Thus, 2004 corresponds to a common 
point in time at which alternative sources linked multiple time series versions 
by ratio-splicing using the first annual overlap. A similar argument may 
hold for the convergence observed in 1977 and 1983. Overall, in Figure 3, 
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UBOS series is smoother, while WDI series displays some variability from 
year to year. 

Because we wish to establish when levels in USD GDP (in current prices) 
and real UGX GDP series converge and diverge as a way of comparing 
the two alternative series, each of these is converted into indices by setting 
the index for the first year of each series (i.e. 1970) to 100 and calculating 
evolution against this base. While one may argue that this is similar to the 
comparison of growth rates, it is better because it shows when levels con-
verge and diverge. The resulting USD GDP and real UGX GDP indices 
are shown in Figures 4 and 5 respectively. 

Figure 4: USD GDP Index (1970=100) (current prices)

Note: U and W represent UBOS and WDI respectively.
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Figure 5: Real UGX GDP Index (1970=100)

Note: U and W represent UBOS and WDI respectively.

From Figure 4, we observe many points at which the series converge, occur-
ring especially during the early to mid-1970s and from about 2002 onwards. 
However, the levels also diverge, with a big disparity occurring over the 
period 1978–1984. Both indices show variability and the plots do not point 
to any index being consistently above or below the other. Nonetheless, they 
are quite similar except for the one period noted above, as characterized by 
political and economic instability. In Figure 5, the indices show that levels 
diverge most over the period 1983–1992. For the rest of the period, any 
divergence is minimal. The UBOS index is smoother but both exhibit a 
similar pattern of evolution. 

It emerges from this analysis that while real UGX GDP or USD GDP may 
have been used to gauge Uganda’s growth performance, the two measures 
differ depending on whether the series is derived from the implicit price 
deflator (inflation in Uganda) or the nominal exchange rate (inflation dif-
ferential). In particular, although the two source USD GDP measures are 
similar, they show significant variability, with no series being consistently 
above or below the other. On the other hand, GDP measures derived from 
the UGX implicit price deflator are similar, but differ in stability depend-
ing on the data source. The WDI series is relatively volatile while that of 
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UBOS is smooth. The strength of GDP series in UGX is that almost all the 
transactions and activities in the economic sectors are in the local currency 
and not in US dollars. Therefore, the derived GDP in US dollars is less 
representative or accurate than in UGX. Given this, we focus on a more 
accurate, representative and stable real UGX GDP series. As we show in the 
section below, year-on-year percentage growth rates, including percentage 
and absolute average growth rate discrepancies, are derived to investigate if 
differences in underlying UBOS and WDI series yield significant discrepan-
cies in the growth estimates.

3.3  Analysis of annual GDP growth rates 
This section derives year-on-year percentage growth rates to identify any 
large specific annual or periodic growth rate discrepancies in the underlying 
UBOS and WDI real UGX GDP series. The fact that these series differ in 
level implies that each may yield different findings when used in analyzing 
macroeconomic relationships. So, a question as to which series could be 
better arises naturally. This section investigates if the level differences in the 
series yield significant discrepancies in the annual growth rate estimates by 
computing the absolute average percentage discrepancy. The year-on-year 
percentage change in real GDP growth rate of a series of T annual observa-
tions, say Y1, Y2, ......YT is derived as 

g =  (Yt – Yt-1)*100  (5)
   Yt-1

where g is the year-on-year percentage change in real GDP, t and t-1 designate 
the current and the previous year’s real GDP. We computed the year-on-year 
real UGX GDP growth rate using real UGX GDP data as in Figure 3. The 
resulting economy-wide growth rates shown in Figure 6 are used to derive 
percentage growth rate discrepancies, i.e. the difference between WDI and 
UBOS estimated percentage growth rates in each period, as presented in 
Figure 7. In addition, we also compute and report the absolute average 
percentage discrepancy, which is obtained as a ratio of the summation of 
each period average percentage discrepancy over the sample period to total 
sample size. The magnitude of this could inform whether the discrepancies 
in the growth estimates would alter inferences on economic performance. 



Journal africain de statistiques, numéro 17, décembre 2014174

Thomas Bwire  

Figure 6: Real UGX GDP percentage growth rate

Note: U and W represent UBOS and WDI respectively.

The year-on-year percentage growth rates derived from the UBOS series 
are not only relatively stable, but also positive since the mid-1980s. On 
the contrary, the percentage growth rates derived from the WDI series are 
very volatile, characterized by positive and negative spikes, which last until 
the mid-1990s. This notwithstanding, neither series yields growth rate 
estimates that are consistently above or below the other. Importantly, both 
series produce growth rate estimates that evolve over time with a similar 
pattern, albeit differing in magnitude, a variation that we estimate at 1.5 
percentage points per year (i.e. the average absolute percentage discrepancy) 
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Figure 7: Real UGX GDP percentage growth rate discrepancies

Note: U and W represent UBOS and WDI respectively.

While this annual average absolute percentage discrepancy may matter, the 
two series have patterns that are consistent and similar (albeit with one far 
more volatile). Essentially, WDI suggests considerable variability in growth 
compared to UBOS. Why there is considerable variability in the WDI 
series remains an open question, but it appears to capture “true” economic 
instability during a period of change, and may also reflect weak underlying 
statistics. This is likely to have study implications, especially when assessing 
growth performance before and after structural adjustment. An important 
question remains regarding the direction of measurement bias, i.e. whether 
it is due to economic instability or weak underlying statistics. As noted in 
Jerven (2010: 287), there is hardly any usable data during periods when a 
country severely falls apart due to instability, and in addition, the change 
in economic structure that came with liberalization temporarily worsened 
the accounting and record-keeping problem, as comprehensive data were 
no longer available from state agencies. 
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4. ECONOMETRIC ANALYSIS OF THE ALTERNATIVE REAL 
UGX GDP SERIES

It is noticeable from the above level data discussion that although the se-
ries are similar, they are inconsistent. However, long discussions of series 
consistency seem immaterial once we statistically characterize the data. An 
econometric way to assess if either series may yield similar inferences is to 
test whether these series are cointegrated. Cointegration implies that the 
series represent a common long-run equilibrium, i.e. although they may 
diverge at times, the equilibrium is restored after some period. There may 
be a persistent difference between the series, but if they are in equilibrium 
in the long run, one can infer that either captures the performance of GDP 
in the ‘long-run’ (short-run dynamics may differ). 

As a precursor to cointegration analysis, it is customary to begin with the 
graphical expositions of the level and first difference of the series to reveal 
important data features. The level data, given in Figure 3, reveals the two 
series follow the same pattern, i.e. are not stationary as they are not mean-
reverting. However, in first differences, they seem to be mean-reverting. 
Hence, both series seem to be I(1). More formally, the series are tested for 
the order of integration or non-stationarity using the Augmented Dickey-
Fuller (ADF) unit root test (Dickey and Fuller, 1979). Mindful of the fact 
that critical values of the t-statistic do depend on whether an intercept and/
or time trend is included in the regression equation and on the sample size 
(Enders, 2010: 206), the tt-statistic, scaled by the 5 percent critical value 
for n=50 usable observations is used. The statistic critical values are obtained 
from Table A in Enders (2010: 488). Results of unit root test are provided 
in Table 2 and, as expected, indicate that both series are I(1) in levels. 

Table 2: The Augmented Dickey-Fuller (ADF) unit root test

Variable ADF test in Level ADF test in First  Difference

H0 : y = 0 Lag-length inference H0 : y = 0 Inference

GDP/U -1.558 
(-3.50)

2 I(1) -4.429 (-3.50) I(0)

GDP/W -1.321 
(-3.50)

0 I(1) -5.244 (-3.50) I(0)

Notes: AIC, SC and HQ were used (maximum set at 6 lags). An unrestricted intercept and 
restricted linear trend were included in the ADF equation when conducting unit root test 
of all the series in levels. Numbers in parenthesis are the 5 percent critical values, unless 
otherwise stated. All unit-root non-stationary variables are stationary in first differences. 
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On the basis of unit root testing, we treat real UGX GDP/U and real UGX 
GDP/W as unit root non-stationary, so they may be cointegrated. The ex-
istence of a long-run equilibrium relation is evaluated using the Johansen 
(1988) trace statistic test for cointegration. As the variables in levels appear 
to be trending and we are not sure whether these linear trends will cancel 
out in the cointegrating relation, we include an unrestricted constant and 
a restricted deterministic trend. Including an unrestricted constant allows 
for linear trends in both cointegrating space and in the variables in levels 
and produces a non-zero mean in the cointegrating relation. Furthermore, 
it avoids creation of quadratic trends in the levels, which would arise if both 
the constant and trend are unrestricted. Further justification for this type of 
specification is in Juselius (2006: 99-100). The choice of the lag-length was 
determined as the minimum number of lags that meets the crucial assump-
tion of time independence of the residuals, based on a Lagrange Multiplier 
(LM) test. We began with k=3 lags. Although Schwarz and Hannan-Quinn 
information criteria favor different lags i.e. k=1 for the former and k=2 for 
the latter, with k=1, the LM test could not reject the null hypothesis of no 
serial correlation in the residuals. Thus, the underlying model uses one lag. 
Results for the Trace- test for cointegration, including small sample Bartlett 
correction (see Johansen, 2002) are given in Table 3. 

Table 3: Johansen’s cointegration trace test results 

p-r r Eig.value Trace Trace* Frac95 p-value p-value*

2 0 0.46 31.963 31.205 25.731 0.006 0.008

1 1 0.202 8.568 8.498 12.448 0.215 0.22

Notes: Trend assumption: Linear deterministic trend restricted; *: the small sample cor-
rected test statistic (Dennis, 2006: 159-60); Frac95: the 5% critical value of the test of 
H(r) against H(p). The critical values as well as the p-values are approximated using the 

- distribution (Doornik, 1998). 

Based on the results, presence of one equilibrium (stationary) relation be-
tween real UGX GDP/U and real UGX GDP/W is clearly suggested. In 
fact, over 1970–76 and 2000–08 the two series are very close, and they are 
quite close for 1978–83 and 1993–99. Thus, either series can be consid-
ered to represent trends in the size of the macroeconomy, but in a slightly 
different way.

Even more, Figure 8 shows cross-plots of the two GDP measures as given 
in Figure 3. Reading from the top row (left column) is real GDP/W to 
real GDP/U, and in the bottom row (right column) is real GDP/U to real 
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GDP/W on the vertical (horizontal) axes in the matrix plot. As seen, it is 
quite easy to draw a straight line through most of the points. This is consist-
ent with the correlations between the two series in Table 4.

Figure 8: Cross-plots of GDP measures

In Table 4, Spearman’s rank correlation (ordinary correlation) is reported 
below the diagonal while standard Pearson correlation is reported above 
the diagonal. Using either formula, the correlation between the two GDP 
measures is 0.97. 
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Table 4: Correlation\covariance between GDP measures 

GDP/W GDP/U

GDP/W 0.969

GDP/U 0.969

Note: Spearman (Pearson) correlations below (above) diagonal

If we assemble together the statistical evidence, i.e. cointegration results in 
Table 3, cross-plots in Figure 8 and correlation/covariance results in Table 
4, we see that either series can be considered to represent trends in the size 
of the macroeconomy (this is despite real GDP/W being far more volatile). 
This suggests either series may be adopted in modeling macroeconomic 
relationships of Uganda without losing generality on inference. However, 
the UBOS real series is smoother and produces GDP growth measures that 
are stable compared to those of the WDI (which are volatile). Moreover, 
UBOS is the underlying source from which macroeconomic data are sought 
by the international agencies, including WDI. 

5. CONCLUSION 

This paper has assessed the measurements of GDP for Uganda using data on 
GDP in current and constant prices from UBOS and WDI over the period 
1970–2008. The extent of variations in GDP estimates was investigated 
and year-on-year percentage GDP growth rates, including percentage and 
average growth rate discrepancies, were derived. 

The discrepancies in the USD GDP stem from the differences in the nominal 
exchange rate. Although the exchange rate adjusts to differences in price 
changes (inflation) between Uganda and the US, there are differences in the 
weighting of inflation. Moreover, WDI converts its series at a market clearing 
exchange rate, while a managed float is used by UBOS statisticians. Save 
for the exchange rate, discrepancies arise due to standard national accounts 
practice and back-casting, noting that WDI series is mainly gap-filled with 
extrapolated data while UBOS data are mainly based on actual figures. It 
is also because UBOS, like any other national statistical office and unlike 
WDI, revises the data in an effort to carry certain definitional changes back 
in time, in line with the fundamental principles of official statistics.
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The two measures of economic performance: real UGX GDP and USD 
GDP differ, depending on whether the series is derived from the implicit 
price deflator (inflation in Uganda) or the nominal exchange rate (to the 
extent that changes represent the inflation differential). Indices for the lat-
ter show greater variability but no index is consistently above or below the 
other. On the other hand, GDP measures derived from the UGX implicit 
price deflator, i.e. real UGX GDP series, are quite similar especially at the 
beginning and end of the sample period, although WDI has more variability 
than UBOS. Despite this, the strength of the GDP series in UGX is that 
almost all the transactions and activities in the economic sectors are in the 
local currency and not in US dollars, making the former more representa-
tive or accurate than the latter. 

Although UBOS and WDI real UGX GDP year-on-year growth rate es-
timates have a 1.5 percentage point average absolute discrepancy per year, 
statistical evidence shows they are consistent, similar, and cointegrated. 
The UBOS real series is smoother and produces a more stable measure of 
GDP than does the WDI series. It is also the underlying source from which 
macroeconomic data are sought by the international agencies, including 
WDI. Given this, the less volatile UBOS UGX real series is more superior 
for use than the WDI series when analyzing macroeconomic relationships 
of Uganda. This supports the proposition that researchers, policymakers, 
and other users of GDP series, should use country-produced GDP data as 
a more reliable source.
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Appendix 1

Figure A1: Aggregate and reconstructed GDP from sector 
expenditure and value added disaggregated data: WDI

Notes: Value of the vertical axis is GDP in billions of current UGX.
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Figure A.2: Aggregate and reconstructed GDP from sector 
expenditure and value added disaggregated data: UBOS

Notes: Value of vertical axis is GDP in billions of current UGX.
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Figure A.3: Aggregate UGX GDP (current prices) comparison: WDI 
and UBOS

Notes: Value of the vertical axis is GDP in billions of current UGX.
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Although sector value added and expenditure approaches in Figures A.1 and 
A.2 yield similar estimates of level GDP, these are not identical. Expenditure 
and aggregate GDP are identical, at least for the greater part of the series 
sample periods, suggesting that both sources compile Uganda’s GDP by 
the expenditure approach. 
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Le JSA cherche également les critiques qualifiés. Veuillez nous contacter si 
vous êtes intéressé à contribuer en tant que critique.

Veuillez visiter notre site Web http://www.afdb.org/en/knowledge/ 
publications/african-statistical-journal/ pour les instructions aux auteurs 
et autres détails. 
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Editorial policy

 
The African Statistical Journal (ASJ) was established to promote the un-
derstanding of statistical development in the African region. It focuses 
on issues related to official statistics as well as application of statistical 
methodologies to solve practical problems of general interest to applied 
statisticians. Of particular interest will be the exposition of: how statistics 
can help to illuminate development and public policy issues like poverty, 
gender, environment, energy, HIV/AIDS, etc.; development of statistical 
literacy; tracking national and regional development agenda; development 
of statistical capacities and effective national statistical systems; and the 
development of sectoral statistics, e.g. educational statistics, health statistics, 
agricultural statistics, etc.

In addition to individual academic and practicing statisticians, the Jour-
nal should be of great interest to a number of institutions in the region 
including National Statistical Offices, Central Banks, research and train-
ing institutions and sub-regional economic groupings, and international 
development agencies.

The Journal serves as a research outlet and information sharing publica-
tion among statisticians and users of statistical information mainly in the 
African region. It publishes, among other things, articles of an expository 
or review nature that demonstrate the vital role of statistics to society rather 
than present technical materials, articles on statistical methodologies with 
special emphasis on applications, articles about good practices and lessons 
learned in statistical development in the region, opinions on issues of general 
interest to the statistical community and users of statistical information in 
the African region, notices and announcements on upcoming events, con-
ferences, calls for papers, and recent statistical developments and anything 
that may be of interest to the statistical community in the region.

The papers, which need not contain original material, should be of general 
interest to a wide section of professional statisticians in the region.

All manuscripts are peer reviewed and evaluated on content, language and 
presentation. 
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Ligne éditoriale

 
Le Journal statistique africain a été établi pour favoriser la compréhension 
du développement statistique dans la région africaine. Il se concentre sur 
des questions liées aux statistiques officielles aussi bien que l’application des 
méthodologies statistiques pour résoudre des problèmes pratiques d’intérêt 
général pour les statisticiens de métier. L’intérêt particulier est de montrer 
comment les statistiques peuvent aider à mettre en exergue les problèmes 
de développement et de politique publique tels que la pauvreté, le genre, 
l’environnement, l’énergie, le VIH/ SIDA, etc.; le développement de la culture 
statistique ; la prise en compte des questions de développement régional et 
national; le développement des capacités statistiques et des systèmes statis-
tiques nationaux efficaces; et le développement des statistiques sectorielles 
comme les statistiques d’éducation, de santé, des statistiques agricoles, etc.

En plus des universitaires et des statisticiens de métier, le Journal devrait 
revêtir un grand intérêt pour les institutions de la région, notamment 
les offices nationaux de statistiques, les banques centrales, les instituts de 
recherche et les organisations économiques sous-régionaux et les agences 
internationales de développement.

Le Journal constitue un document de recherche et d’information entre les 
statisticiens et les utilisateurs de l’information statistique, principalement 
dans la région africaine. Il publie entre autres: des articles sur le plaidoyer en 
matière de statistique qui démontrent le rôle essentiel des statistiques dans 
la société plutôt que la présentation des outils techniques, des articles sur les 
méthodologies statistiques, avec un accent particulier sur les applications, 
des articles sur les meilleures pratiques et les leçons tirées de la région, des 
avis sur des questions d’intérêt général pour la communauté statistique 
et les utilisateurs de l’information statistique dans la région africaine, des 
informations et des annonces sur les prochains événements, les conférences, 
les appels à contribution pour des papiers, et les développements statistiques 
récents et tout autre aspect susceptible d’intéresser la communauté statis-
tique dans la région.

Les articles, qui n’ont pas besoin de contenir du matériel original, devraient 
intéresser une grande partie des statisticiens professionnels dans la région.

Tous les manuscrits seront passés en revue et évalués sur le contenu, la 
langue et la présentation. 
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Guidelines for manuscript preparation and 
submission 

Submissions
Manuscripts in English or French should be sent by email to ASJ-Statistics@
afdb.org

Title
The title should be brief and specific. The title page should include the title, 
the author’s name, affiliation and address. The affiliation and address should 
be given as a footnote on the title page. If the manuscript is co-authored, 
the same information should be given for the co-author(s).

Abstract, Key Words, and Acknowledgments
A short abstract of about 150 words must be included at the beginning of 
the manuscript, together with up to 6 key words used in the manuscript. 
These key words should not repeat words used in the title. Acknowledg-
ments, if any, should inserted as a new section at the end of the paper and 
before the References.

Sections and Numbering
Major headings in the text should be numbered (e.g. “1. INTRODUC-
TION”). Numbered subheadings (e.g. “1.1 The establishment of the 
NSDS”) may be used but thereafter sub-subheadings should be unnum-
bered. Main body text in the form of paragraphs should not be numbered.

Formatting
Please use minimal formatting as this will facilitate harmonization of all the 
papers. As your default, keep to “normal” (12 pt. Times New Roman) for 
main text with a single line space between paragraphs. Do not apply “body 
text” as an inbuilt style. The levels of heading need to be easily identifiable. 
We recommend all capitals bold for the first level of heading in the main 
text (e.g. “1. INTRODUCTION”); thereafter bold upper and lower case for 
subheadings (e.g. “1.1 The establishment of the NSDS”) and unnumbered 
bold italic (e.g. “Creating a culture of cooperation”) thereafter. Please refer 
to the latest volume of the AJS as a guide.

House Style
The Bank’s house style is US rather than British spellings (e.g. “organiza-
tion” not “organisation”; “program” rather than “programme”, “analyze” 
rather than “analyse” etc.). Use % rather than “percent” or “per cent” and 
double rather than single quotation marks. Dates should be US style (e.g. 
December 11, 1985 not 11 December 1985).
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Tables and Figures
Tables and figures should be numbered and given a title. These should be 
referred to in the text by number (e.g. “See Table 1”), not by page or indica-
tions such as “below” or “above”.

Equations
Any equations in the paper should be numbered. The numbers should be 
placed to the right of the equation.

References
A list of references should be given at the end of the paper (to precede the 
Annexes, if included). The references should be arranged alphabetically by 
surname/name of organization. Where there is more than one publication 
listed for an author, order these chronologically (starting with the earliest). 
The references should give the author’s name, year of publication, title of 
the essay/book, name of journal if applicable. Use a, b, c, etc. to separate 
publications by the same author in the same year. Titles of journals and 
books should be in italic; titles of working papers and unpublished reports 
should be set in double quotation marks and not italicized.
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curacy for Factual Survey Questions,” Journal of Gerontology, 40: 350–367.
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Cross References
In the main body of the article, cross-references should be Harvard-style, 
e.g. (Kish 1988a; Herzog and Dielman 1985: 351). For cross-references 
to three or more authors, only the first surname should be given, followed 
by et al., although the names of all the authors must be provided in the 
References entry itself. Abbreviations ibid. and op. cit. should be avoided.
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Instructions pour la préparation  
et la soumission de manuscrits

Soumission
Les manuscrits en anglais ou en français doivent être envoyés à :  
ASJ-Statistics@afdb.org

Titre
Le titre devrait être bref et détaillé. La page de titre doit inclure le titre du 
papier, le nom de l’auteur, l’affiliation et l’adresse. L’affiliation et l’adresse 
doivent figurer comme note de bas de page. Si le manuscrit est produit par 
des coauteurs, la même information doit être donnée pour les coauteurs.

Résumé, mots clés et remerciements
Un résumé court d’environ 150 mots doit être inclus au début du manus-
crit ainsi qu’environ 6 mots clés utilisés dans le manuscrit. Les mots clés ne 
doivent pas répéter les mots utilisés dans le titre. Les remerciements, s’il y en 
a, doivent être insérés à la fin de l’article, avant les références bibliographiques.

Section et numérotation
Les principaux titres doivent être numérotés (par exemple “1. INTRO-
DUCTION“). Les sous-titres numérotés (par exemple “1.1 L’élaboration 
de SNDS”) peuvent être employés mais par la suite les sous sous-titres ne 
devraient pas être numérotés. Le corps principal du texte sous forme de 
paragraphes ne devrait pas être numéroté.

Formatage 
Veuillez utiliser le formatage minimal car ceci facilitera l’harmonisation 
de tous les articles. Garder par défaut le format “normal” (12 pt. Times 
New Roman) pour le texte principal avec l’espace d’une seule ligne entre 
les paragraphes. Ne pas appliquer le “corps de texte “ en tant que modèle 
intégré. Les niveaux du titre doivent être facilement identifiables. Nous 
recommandons les majuscules en gras pour le premier niveau titre dans le 
texte principal (par exemple “1. INTRODUCTION“) ; ensuite les lettres 
minuscules en gras pour les sous-sections (par exemple “1.1 l’élaboration 
de la SNDS”) et ensuite l’italique en gras sans numérotation (par exemple 
“créant une culture de coopération”). Veuillez vous référer au dernier 
volume du JSA comme guide.

Tables and Figures
Les tableaux et les graphiques doivent être numérotés et comporter un titre. 
Ceux-ci devraient être mentionnés (par exemple “voir Tableau 1” ) dans le 
texte par le nombre correspondant, et non par une indication de page ou 
par d’autres indications telles que “ci-dessous” ou “au-dessus de”.
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Équations
Toutes les équations dans le papier doivent être numérotées. Les nombres 
doivent être placés à la droite de l’équation.

Références bibliographiques
Une liste de références doit être fournie à la fin de l’article (avant les annexes, 
le cas échéant). Les références doivent être classées par ordre alphabétique 
selon le nom de l’auteur ou de l’organisation. Là où il y’a plus d’une publi-
cation listée pour un auteur, elles doivent être classées chronologiquement 
(en commençant par les plus récents). Les références doivent donner le nom 
de l’auteur et l’année de publication, le titre du livre, le nom du journal 
le cas échéant. Utiliser a, b, c, etc. pour séparer les publications du même 
auteur au cours der la même année. Les titres des journaux et des livres 
devraient être en italique ; les titres des documents de travail et des rapports 
non publiés devraient être placés dans de doubles guillemets et ne pas être 
imprimés en italique.
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Renvois 
Dans le corps principal de l’article, les renvois devraient suivre le modèle de 
Harvard, par exemple (Kish 1988a ; Herzog et Dielman 1985 : 351). Pour 
des renvois à trois auteurs ou plus, seulement le premier nom de famille 
devrait être donné, suivi par et al., bien que les noms de tous les auteurs 
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doivent être fournis dans la Bibliographie elle-même. Les abréviations ibid. 
et op. cit. ne devraient pas être employées dans le texte ou dans les notes 
de bas de page.
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