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Années Urbain Rural Ensemble 

1985 5 15,8 10 

1993 19,4 42 32,3 

1995 23,7 46,1 36,8 

1998 23,4 41,8 33,6 

2002 24,5 49 38,4 

2008 29,5 62,5 48,9 

2015 35,9 56,8 46,3 
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Barrages hydroélectriques (fleuve) 
Année de  

Mise 
 en service 

Puissance 
installée 

(MW) 

ANYAME 1 (la Bia) 1959 20 
ANYAME 2 (la Bia) 1965 30 

KOSSOU (le Bandama) 1972 174 

TAABO (le Bandama et l’aval de Kossou) 1979 210 
BUYO (le Sassandra) 1980 165 

GRAH ou FAYE (Rapides de Grah) 1983 5 
SOUBRE (le Sassandra) 2017 275 

TOTAL  - 879 



 

35 
 

                

CENTRALES 
THERMIQUES 

Année de 
mise en      

service 

Puissance 
installée 

(GW) 

VRIDI TAG 1984 100 
CIPREL 1 1995 105 

CIPREL 2 1998 115 
AZITO 1 1999 148 

AZITO 2 2000 148 

CIPREL 3 2009 115 
AGGREKO 1 2010 74 

AGGREKO 2 2012 37 
CIPREL 4 2013 115 

AGGREKO 3 2013 99 
CIPREL TAV 2015 119 

AZITO TAV 2015 145 

TOTAL  - 1320 
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Rubriques 2012 2013 2014 2015 2016 2017 2018 
Production hydraulique 1777,45 1593,86 1900,94 1340,19 1516,50 2030,23 2962.76 
Part de la production 
hydraulique (%) 

25,74 35,18 23,28 15,72 15,26 20,71 29,63 

      dont CIE 1777,45 1593,86 1900,94 1340,19 1516,50 1404,24 1645,26 
     dont SOUBRE - - - - - 625,99 1317,5 
Production thermique + 
SIR + AGGREKKO 

5118,91 2924,63 6251,46 7177,68 8414,63 7765,90 7034.44 

Part de la production 
thermique(%) 

74,12 64,56 76,56 84,17 84,66 79,22 70,37 

Centrales Isolées & 
Automatiques 

9,49 11,74 13,20 10,08 7,68 7,33 7.4 

Part centrales isolées & 
Automatiques (%) 

0,14 0,26  0,16 0,12 0,08 0,07 0,07 

Total 6905,85 4530,23 8165,60 8527,95 9938,81 9803,46 9997,2 
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Indicateur 2013 2018 2013-2018 

Taux de couverture nationale8 (%) 40% 58% 18% 

Nombre de localités électrifiées 3 032 4940 1908 
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Bailleurs  

Nb 
total 

localités 

Montant 
total 

2019 2020 
Nb 

localités 
Montant 

Nb 
localités 

Montant 

ACQUIS 

BM 201 30 000 150 22 388 51 7 612 
AFD 200 15 743 165 12 988 35 2 755 
UE 150 10 325 50 3 442 100 6 883 
BAD 
PAEMIR10 

426 31 814 250 18 670 176 13 144 

BAD PRETD11 205 19 250 100 9 390 105 9 860 
BAD CLSG 
RELIQUAT 

14 1 000 14 1 000  0 

EXIM BANK 
CHINE (*) 

188 11 877 199 11 877  0 

TOTAL 
BAILLEURS 

1 348 120 009 917 79 755 467 40 254 

SECTEUR 
ELECTRICITE 

454 64 000   454 64 000 

  TOTAL 1 838 184 009 917 79 755 921 104 254 
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Source : Compagnie Ivoirienne d’Electricité (CIE) 
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Nb total 
abonnés 

Montant 
total 

2019 2020 

Nb 
abonnés 

Montant 
Nb 

abonnés 
Montant 

 
 

Acquis 
 
  

BM 94 011 14 103 47 006 7 052 47 006 7 052 
UE 62 529 9 380 31 264 4 690 31 264 4 690 

AFD 73 460 1 120 36 730 5 510 36 730 5 510 

Total 
bailleurs 

230 000 34 503 115 000 17 252 115 000 17 252 

  
Secteur 
ELEC (*) 

 400 200 000 200 200 000 200 

A recherché A rechercher 170 000 25 100 81 333 12 000 88 667 13 100 

  TOTAL 400 60003 196333 29 452     203667 30552 
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Bailleurs de 
fonds 

Pays / Zone Titre du Projet 
Type 

d'assistanc
e 

 Date du 
premier 

décaissemen
t 

Montant 

(Milliers 
d’euros) 

BOAD UEMOA 

Projet de renforcement et 
de réhabilitation 
d'ouvrages de transport et 
de distribution d'énergie 
électrique de la société CI - 
ENERGIE en Côte 
d'Ivoire 

Prêt 2015 13 000,0 

BOAD UEMOA 

Programme de 
Renforcement du Secteur 
de l'Electricité en Côte 
d'Ivoire 

Prêt 2012 38 000,0 

BEI UE 
Projet d'Appui au secteur 
de l'énergie en Côte 
d'Ivoire (ENERGOS) 

Prêt 2015 77 172,7 

FED 11 UE 
Projet d'Appui au secteur 
de l'énergie en Côte 
d'Ivoire (ENERGOS) 

Don 2015 46 399,1 

FED 9 UE 

Electrification de 23 
localités rurales érigées en 
chef-lieu de sous-
préfectures 

Don 2008 4 856,3 

BIDC 
CEDEA

O 

Projet d'interconnexion 
des réseaux électriques de 
la Côte d'Ivoire et du Mali 

Prêt - 18 240,0 

Eximbank 
Chine 

Chine 
Réhabilitation du réseau 
électrique de Côte d'Ivoire 

Prêt 2014 10 000,0 

Eximbank 
Chine 

Chine 

Projet de réhabilitation et 
de développement du 
réseau électrique en Côte 
d'Ivoire 

Prêt - 445 508,5 

Eximbank 
Chine 

Chine 
Projet d’aménagement 
Hydroélectrique de Soubré 
(Barrage de Soubré) 

Prêt 2013 250 000,0 

Gouvernement 
chinois 

Chine 
Projet de démonstration 
de l'énergie solaire 

Don 2014 389,3 

Eximbank Inde Inde 
Projet d'interconnexion 
des réseaux électriques de 
la Côte d'Ivoire et du Mali 

Prêt - 26 400,0 

Banque 
mondiale/IDA 

Multilatér
al 

Projet d'Urgence de 
Réhabilitation du Secteur 
de l'Electricité (PURE) 

Don 2009 25 000,0 

UEMOA UEMOA 

Etude de la valorisation 
énergétique de la cabosse 
de cacao en vue de la 
production d'électricité 

Don - 20,0 
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Projets Ministères 
Opérateur 
privé 

Date de 
signature 

Coût en 
Milliards 
FCFA 

Les projets signés en phase d’exploitation 

Réalisation et exploitation de la 
centrale thermique CIPREL IV 
(Phase B) 

Pétrole et 
énergie 

ERANOVE 20/12/2011 160 

Construction de la centrale 
thermique à cycle combinée 
d’Azito (Phase 3) 

Pétrole et 
énergie 

AZITO 
ENERGIE 

13/10/2011 100 

Les Projets signés en phase d’investissement ou de construction 

Approvisionnement de la Côte 
d’Ivoire en Gaz Naturel Liquéfié 
(GNL) 

Pétrole et 
énergie CI-GNL 04/10/2016 110 

Construction d’une centrale solaire 
photovoltaïque à Korhogo (25 
MW) 

Pétrole et 
énergie 

KORHOGO 
SOLAIRE 

17/11/2016 44 

Construction et exploitation de 
centrales à charbon à San Pedro 
(2x700 MW) 

Pétrole et 
énergie 

S. 
ENERGIES 

05/12/2016 847 
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Composantes Coût en FCFA Poids relatifs 

Prix de la consigne 19 800 48% 

Cuisinière de table 02 feux en inox 8 075 20% 

Détendeur de gaz & tuyau de raccordement  8 000 19% 

Prix d'achat pour le gaz butane 5 200 13% 
Total 41 075 100% 
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AUTHORS & TITLE 
COUNTRIES & 

DATA 
DIMENSION INDEX / INDICATORS RESULTS 

Nussbaumer et al. 

(2012) 

Measuring energy 

poverty: Focusing on 

what matters 

Several African 

countries. 

Demographic and 

Health Surveys 

(DHS) from 

selected African 

countries 

Deprivation of 

access to 

modern energy 

services 

MEPI based on five dimensions: cooking 

(modern cooking fuel (0.2), indoor pollution 

(0.2)), lighting (0.2), services provided by 

means household appliances (0.13) 

entertainment/education (0.13) and 

communication (0.13). This index captures 

the incidence and intensity of energy 

poverty.  

The authors ranked African countries 

according to MEPI from sensitive 

energy poverty (MEPI>0.9; e.g. 

Ethiopia) to modest energy poverty 

(MEPI<0.6; Angola, Egypt, Morocco, 

Namibia, Senegal).  

 

Tchereni et al. (2013) 

Economic Analysis of 

Energy Poverty in South 

Lunzu, Malawi 

 

 

 

 

 

 

Malawi, South 

Lunzu 

Survey of 319 

heads of 

households and 

their spouses 

Expenditure 

approach 

Energy expenditure. A household is energy 

poor if 10 % or more of its expenditure is on 

energy facilities.  

The result showed that over 90 % of the 

households sampled were energy poor 
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AUTHORS & 
TITLE 

COUNTRIES & 
DATA 

DIMENSION INDEX / INDICATORS RESULTS 

Edoumiekumo et al. 
(2013) 

Multidimensional 
Energy Poverty in the 
South-South 
Geopolitical zone of 
Nigeria 

Nigeria  

National Living 
Standard Survey 
(NLSS) 2009-10 

Deprivation of 
access to modern 
energy services 

 

MEPI based on three major dimensions of energy 
deprivation: access to modern cooking fuel (0.2), 
indoor pollution (0.4) and access to main electricity 
from the generator (0.4). The study adopted the 
multidimensional energy poverty line of 0.5. 

According to the study, 
83.2% of the inhabitants 
are energy poor and are 
deprived of 90.3% of the 
weighted indicators at the 
zonal level in Nigeria 

Apere and Karimo 

(2014) 

Multidimensional 

Energy Poverty in 

Nigeria: A National 

and Zonal Level 

Analysis 

 

 

Nigeria 

The 2009-10 

National Living 

Standard Survey 

data. 

Deprivation of 

access to modern 

energy services 

MEPI: the study constructed a MEPI using three 

major indicators of deprivation: lighting ( 

household is deprived of light if it sources of light 

is not main electricity/generator and this indicator 

are weighted by (0.3)), modern cooking fuel 

(deprived if main cooking fuel is not electricity, 

cooking gas/oil or kerosene (0.4)),  and fresh 

indoor air (deprived if cooking on a stove or open 

fire (0.3)). The multidimensional energy poverty 

line of 0.5 was adopted. 

The results showed that 

95 per cent of Nigerian 

households suffered from 

energy poverty at the 

national level and are 

deprived of 74 % of the 

weighted indicators.  
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AUTHORS & 
TITLE 

COUNTRIES & 
DATA 

DIMENSION INDEX / INDICATORS RESULTS 

Ismail and 

Khembo (2015) 

Determinants of 

energy poverty in 

South Africa 

 

 

South Africa 

National Income 

Dynamics 

Survey (NIDS, 2012) 

Expenditure 

approach 

 

 

The study used the expenditure approach to 

calculate the energy poverty for each of the 

individuals in the household. Is considers being 

energy-poor households who spend more than 

10% of their income on energy sources. 

 

The result showed the 25.3 

% of South African 

households are energy poor 

against 74.7 % who are 

energy well-off.  

Bekele et al. 

(2015) 

Energy poverty 

in Addis Ababa 

City, Ethiopia 

 

 

 

 

 

Ethiopia Cross-

sectional data from 

466 households in 

2012/13 

Deprivation of 

access to modern 

energy services 

 

MEPI based on five dimensions: energy for 

cooking activities (0.25), indoor air pollution 

(0.15), access to electricity (0.3), owing to energy 

appliances (0.15) and using energy appliances 

(0.15). Household is identified to be energy poor 

if he has exceeded a pre-defined threshold of 0.3 

 

 

The result showed that 

57.9% of Addis Ababa suffer 

from multidimensional 

energy poverty 
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AUTHORS & 
TITLE 

COUNTRIES & 
DATA 

DIMENSION INDEX / INDICATORS RESULTS 

Ogwumike and 

Ozughalu, (2015) 

Analysis of energy 

poverty and its 

implications 

for sustainable 

development in 

Nigeria 

 

Nigeria 

LSSD of 2004 

Deprivation of access 

to modern energy 

services 

MEPI based on three dimensions: 

cooking (0.4), indoor pollution (0.3) and 

lighting (0.3). The household that is 

deprived in two of the three dimensions is 

considered as being in energy poverty.  

 The results of the study 

showed that almost 72 % of 

Nigerian household’s lack access 

to modern energy for cooking; 

over 98 % generate indoor 

pollution and over 54 % lack 

access to main electricity. 

 The results also showed that 75 

% of Nigerian households are 

energy poor according to the 

MEPI headcount ratio. 

Tait (2017) 

Towards a 

multidimensional 

framework for 

measuring 

household 

energy access: 

Application to South 

Africa 

South Africa 

Data collected in 

household surveys in 

two low-income 

urban communities in 

Cape Town, South 

Africa called 

Manenberg and 

Masilunge. 

Access to modern 

energy services 

Tait has developed a new methodology to 

measure energy poverty in the South 

African context.  The paper presents a 

framework of four indicators to 

conceptualise and measure household 

energy access. The indicator is focused on 

4 dimensions: fuel use, affordability, safety, 

and reliability. This article seeks to 

construct an indicator that is flexible to 

adapt to the context, purpose, and 

audience. 

The results suggest that South 

African energy policy for poor 

households needs to target 

multiple objectives including 

affordability, safety, and 

reliability; and that these must 

apply to all fuels that are in use – 

not just electricity. 



 

81 
 



 

82 
 

Dimensions Indicators Variables Weight 
The household is deprived 

if… 

Cooking 
fuel 

Access to the 
modern energy 
source for 
cooking  

Type of 
energy 
source used 
for cooking 

 
0.4 

Household uses any energy 
source beside electricity or 
LPG (Liquefied Petroleum 
Gas).  

Lighting 
Access to 
modern source 
for lighting 

Type of 
energy use 
for lighting 

 
0.3 

Household uses any energy 
source beside electricity or 
solar system. 

Assets 
ownership 

Access to 
energy 
equipment for 
refrigeration, 
education, and 
communication 

Possession 
of energy 
equipment: 
television, 
Mobile 
phone, 
computer, 
refrigerator, 
and fan 

0.3 

 
 
 
Has no more than three of 
the five goods 
  
  
  

𝑧𝑖𝑗 

𝑧𝑖 𝑧𝑖1 𝑧𝑖2 𝑧𝑖𝑑
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𝑧𝑗 𝑧1𝑗 𝑧2𝑗 𝑧𝑛𝑗

∑ 𝑝𝑗
𝑑
𝑗=1

𝑣𝑗

 𝑚𝑖𝑗

𝑚𝑖𝑗 𝑚𝑖𝑗 𝑝𝑗 𝑧𝑖𝑗  𝑣𝑗 𝑚𝑖𝑗 𝑧𝑖𝑗 ≥ 𝑣𝑗

𝑎𝑖

𝑎𝑖 ∑ 𝑚𝑖𝑗
𝑑
𝑗=1

𝑎𝑖

𝑊𝑖 =
𝐾 − 𝑟𝑖 + 1

∑ 𝐾 − 𝑟𝑗 + 1𝐾
𝑗=1
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𝑟𝑖

 

MEPI = 𝛽0 𝑋𝑖𝛽 ∑ βkXikk + ℰi

𝛽0 𝛽𝑘

𝑋𝑖𝑘 ℰ𝑖
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Variables Description Variable type  

hhsex Household's head gender  Dummy 
(Female=1, 
Male=0) 

 

Hhsize Household Size Continuous  
hhsize² Household Size square Continuous  
Pcexp Natural logarithm of per capita expenditure Continuous  
headage Age of household head  Continuous  
primary_educ Household head completed primary school  Dummy 

(Yes=1, No=0) 
 

secondary_educ Household head completed secondary school Dummy 
(Yes=1, No=0) 

 

tertiary_educ  Household head completed tertiary school Dummy 
(Yes=1, No=0) 

 

couple Household’s head living in couple  Dummy 
(Yes=1, No=0) 

 

poverty Household head is poor Dummy 
(Yes=1, No=0) 

 

urban Household head is living in urban area Dummy 
(Yes=1, No=0) 

 

precariousneig Household head is living in precarious 
neighbourhoods 

Dummy 
(Yes=1, No=0) 

 

nbchildren Number of children under 15 in the household Continuous  
nbelderly Number of elders above 60 in the household Continuous  
remittances Household head received remittances. Dummy 

(Yes=1, No=0) 
 

creditaccess Household head has access to credit Dummy 
(Yes=1, No=0) 

 

propfem Proportion of females in the household Continuous  

propworkers Proportion of working members in the household Continuous  
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  Rural Urban    Total CI 

Charcoal 4.11 30.63 17.40 
Firewood purchased 2.33 7.16 4.75 
Firewood picked up 82.03 20.26 51.09 
Gas 1.68 32.96 17.35 
Electricity 1.82 1.70 1.76 
Oil 0.21 0.07 0.14 
Not applicable 7.82 7.22 7.52 

Total  100 100 100 
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 Rural Urban Total 

Mobile phone          17.92 07.97 25.89 

Television 47.06 22.00 69.06 

Freezer 54.49 39.40 93.89 

Fan 50.35 23.15 73.50 

Computer 54.92 42.00 96.92 

  Rural Urban Total CI 

Electricity 31.28 85.21 58.30 
Generator  0.56 0.26  0.41 
Solar panel  6.76 1.00  3.87 
Lamp (petroleum, gas - oil)  4.07 1.60  2.83 
Firewood  0.32 0.08  0.20 
Torch 55.78     11.02 33.36 
Others  1.24 0.83  1.03 

Total  100 100 100 
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0% 20% 40% 60% 80% 100%

Lighting

Cooking fuel

Asset ownhersip

Total Rural Other urban Abidjan
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Regions 

Score MEPI 

0 0.3 0.4 0.6 0.7 1 

Abidjan     51.25 12.72 18.15 0.65 15.20 2.03 

Haut-sassandra 2.93 2.11 11.73 8.61 32.94 41.68 

Poro 2.67 0.33 19.69 0.03 26.73 50.55 

Gbeke 4.86 0.85 37.74 0.00 29.59 26.97 

Indenie-djuablin 5.25 2.29 24.23 0.00 34.83 33.39 

Tonkpi 2.35 1.57 9.37 0.19 22.81 63.70 

Yamoussoukro 17.34 0.21 36.11 0.00 27.03 19.30 

Gontougo 2.49 4.74 10.66 0.35 22.00 59.76 

San-pedro 7.05 3.69 11.31 1.09 24.41 52.45 

Kabadougou 1.89 1.09 8.93 0.00 32.00 56.08 

N'zi 1.78 0.86 13.55 0.00 29.36 54.45 

Marahoue 1.49 1.46 11.24 0.51 33.77 51.51 

Sud-comoe 11.61 3.97 27.34 0.82 42.27 13.99 

Worodougou 0.00 0.00 6.25 0.00 40.87 52.88 

Loh-djiboua 5.27 3.12 12.08 0.81 35.93 42.79 

Agneby-tiassa 4.17 4.20 20.52 0.07 49.39 21.65 

Goh 6.45 5.91 16.60 4.29 36.20 30.56 

Cavally 1.74 0.47 9.07 0.00 24.31 64.41 

Bafing 1.05 1.58 12.66 0.46 28.54 55.72 

Bagoue 0.19 0.00 20.77 0.00 34.52 44.51 

Belier 2.44 0.43 14.28 0.69 36.62 45.54 

Bere 0.25 0.08 3.79 0.00 27.20 68.69 

Bounkani 0.31 0.00 1.25 0.00 14.46 83.98 

Folon 0.00 0.16 7.96 0.00 47.70 44.18 

Gbokle 2.15 0.30 6.98 0.15 26.89 63.52 

Grands-ponts 25.85 2.08 6.71 0.21 37.28 27.88 

Guemon 1.69 0.47 9.40 0.00 26.84 61.61 

Hambol 0.27 1.51 10.24 1.20 17.75 69.03 

Iffou 1.31 0.00 11.63 0.13 26.72 60.21 

La me 4.51 2.17 14.78 0.00 52.34 26.20 

Nawa 3.16 5.53 20.31 0.26 27.00 43.74 

Tchologo 0.57 0.00 16.11 0.23 33.65 49.45 

Morono 3.11 0.07 17.45 0.00 46.38 32.98 

Total 13.82 4.26 16.06 1.03 28.15 36.68 

Score = 0: Not deprived in any of the dimensions of MEPI.Score = 0.3 or 0.4: deprived in one 
dimension of MEPI; Score = 0.6 or 0.7: deprived in two dimensions of MEPI and Score = 1: 
Deprived in all the MEPI dimensions. 
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Areas 
  

MEPI headcount ratio 
(%) 

National  65.86 
Zone 

Abidjan  15.59 
Center (Yamoussoukro)   74.93 
Central-East (Abengourou)   68.22 
North-Central (Bouaké)   65.89 
Midwest (Daloa)   80.60 
North (Korhogo)   79.47 
Northeast (Bondoukou)   86.89 
North-West (Odienné)   91.94 
West (Man)   87.77 
South excluding Abidjan (Abidjan)  67.57 
South-West (San Pedro)   77.02 

Sector 
Other urban  55.64 
Urban  40.47 
Rural   91.36 
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 Baseline Weight Rank Sum 1 Rank Sum 2 Rank Sum 3 

Cooking fuels 0.4 0.5 0.33 0.33 

Lighting 0.3 0.33 0.5 0.17 

Assets Ownership 0.3 0.17 0.17 0.5 

https://www-sciencedirect-com.ezproxy.uca.fr/topics/earth-and-planetary-sciences/determinant
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VARIABLES Coefficients 
Marginal 

effects 
(ME) 

Robust 
Std Error 

of ME 

Household head characteristics    

Household's head gender   -0.1590     -0.0190 0.0126 

Age of household head    0.0021     0.0002 0.0004 

Household’s head living in a couple  
 

-0.6670*** -0.0799*** 0.0168 

Education    

Head with completed primary education  -0.4810*** -0.0577*** 0.0113 

Head with completed secondary education  -0.7970*** -0.0955*** 0.0132 

Head with tertiary education  -2.0540*** -0.2460*** 0.0328 

    

Household characteristics    
Household Size -0.4440***  -0.0533*** 0.0085 

Household Size squared 0.0108*** 0.0013*** 0.0005 

Number of children under 15 in the household      0.1240**   0.0148** 0.0069 

Number of elders above 60 in the household   0.1050     0.0125 0.0124 

proportion of working members in the 
household 
 

    -0.2610    -0.0313 0.0267 

Income and financial resources    

Household general poverty status 0.3890*** 0.0466*** 0.0098 

Household receives remittances       -0.2380* -0.0285* 0.0148 

Household has access to credit     -0.0828    -0.0099 0.0161 

 
Locational characteristics 

   

Living in urban area  -2.6340*** -0.3160*** 0.0276 

Living in precarious neighbourhoods   1.9800*** 0.2370*** 0.0289 
 
Proxy for women’s bargaining power 

   

Proportion of females in the household -0.528*** -0.0633*** 0.0176 

    

Constant 7.0370***   
    

Observations 12.797 12.797  

*** p<0.01, ** p<0.05, * p<0.1    
And Clustered Standard Errors (33 regions).  
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15PRONER is a rural electrification program whose objective is to electrify all localities with at least 500 inhabitants 
by the end of 2016 and all localities regardless of size by 2020. 
16PEPT is grid connection facilitation program that has introduced social tariffs, including a CFA 1,000 (€1.50) 
connection payment, with the remainder of the CFA 150,500 (€225) connection cost spread out over the next 10 years.
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Variable Description obs. Mean Std. Dev. Min/Max 

MEPI Multidimensional Energy Poverty 

Index headcound ratio 

12.899 0.6586 0.4742 0/1 

Hhsex Household's head gender (1=female, 

0=male) 

12.899 0.1871 0.3900 0/1 

Hhsize Household Size 12.899 5.1371 2.9829 1/36 

hhsize² Household Size square 12.899 35.2870 53.6240 1/1296 

Pcexp Natural logarithm of per capita 

expenditure 

12.899 1.4181 0.5312 0.039/4.683 

Headage Age of household head  12.899 42.8423 13.6762 12/120 

primary_educ Head with completed primary 

education (1= yes, 0=no) 

12.797 0.1734 0.3786 0/1 

secondary_educ Head with completed secondary 

education (1= yes, 0=no) 

12.797 0.2120 0.4087 0/1 

tertiary_educ  Head with high education (1= yes, 

0=no) 

12.797 0.0519 0.2218 0/1 

Couple Household’s head living in couple 

(1=yes, 0=otherwise) 

12.899 0.7982 0.4014 0/1 

Poverty Household general poverty status 

(1= yes, 0=no) 

12.899 0.4634 0.4987 0/1 

Urban Living in urban area (1=yes, 0=no) 12.899 0.5010 0.5000 0/1 

precariousneig Living in precarious neighborhoods 

(1=yes, 0=otherwise) 

12.899 0.0560 0.2299 0/1 

nbchildren Number of children under 15 in the 

household 

12.899 2.3947 2.0225 0/17 

nbelderly Number of elders above 60 in the 

household 

12.899 0.3247 0.7126 0/9 

remittances Household receives remittances (1= 

yes, 0=no) 

12.899 0.0951 0.2933 0/1 

creditaccess Household has access to credit (1= 

yes, 0=no) 

12.899 1.8605 0.3464 0/1 

propfem Proportion of females in the 

household 

12.899 0.4923 0.2383 0/1 

propworkers the proportion of working members 

in the household 

12.899 0.3828 0.2893 0/1 
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AUTHORS 
COUNTRIES & 

DATA 
METHODOLOGY RESULTS 

 

Tchereni et al. 
(2013) 

Economic Analysis 
of Energy Poverty 
in South Lunzu, 
Malawi. 

 

Malawi, South 
Lunzu 

Survey of 319 
heads of 

households and 
their spouses 

Focusing on the ten % measure, the study constructs a 
binary dependent variable and uses logistic regression to 
estimate the model.  

DV: energy poverty (dummy); IV: transport 
expenditure, food expenditure, education expenditure, 
education expenditure, household size, household head 
education, sex, housing size, marital status. 

The study founds a positive and significant relationship between 
energy poverty and transport expenditure. household size. There 
was a positive relationship between energy poverty gender and 
education, but these relationships were not significant. The study 
also founded a negative and significant relationship between 
food expenditure, expenditure on education and energy poverty. 
The relationship between energy poverty and the size of the 
dwelling was negative and insignificant.  

Ismail and 
Khembo (2015) 

Determinants of 
energy poverty in 
South Africa 

South Africa 

the National 
Income Dynamics 

Survey (NIDS. 
2012) 

Focus expenditure approach, where a household is 
energy poor if 10 % or more of its income is on energy. 
The study constructs a binary dependent variable and 
employs the logistic regression to estimate the model.  

DV: energy poverty (Dummy); IV: Individual 
characteristics (gender, race, Educational attainment). 
Household characteristics (electrified location, 
household size, number of people in the household), 
demographic characteristics (province of the 
household). 

The study founded that there is a positive and statically 
significant relationship between energy poverty and transport 
expenditure, schooling expenditure, gender, and household size. 
All provinces have a positive relationship with energy poverty 
and African people are more energy poor than white and 
Asian/Indian people. The results also showed that here is a 
negative and significant relationship between energy poverty and 
food expenditure, level of education, marital status, and dwelling 
size. 
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AUTHORS 
COUNTRIES 

& DATA 
METHODOLOGY RESULTS 

Ogwumike and  
Ozughalu (2015) 

Analysis of energy 
poverty and its 
implications for 
sustainable 
development in 
Nigeria 

 

Nigeria 

LSSD of 2004 

 To estimate the determinants of energy poverty, the study 
employs the binary logit model. DV17 is the energy poverty 
headcount ratio, a binary variable (1 if the household is 
energy poor and 0 otherwise). 

The IV18 are: household size, age of household head (in 
years), sex of household head educational level of 
household head, North is living in Northern Nigeria Urban 
is living in urban area,  a ratio of food expenditure to total 
expenditure (in %age), household general poverty status; 
the proportion of working, a natural logarithm of per 
capita expenditure in regionally deflated prices, a 
proportion of household members that are between 0 and 
15 years, and a proportion of household members that are 
more than 60 years old. 

There is a negative and significant relationship between sex 
of household head, residing in an urban area, the 
proportion of working members of households and energy 
poverty. On the other hand, there is a positive and 
significant relationship between household size, age of 
household head, living in Northern Nigeria, the ratio of 
food expenditure and general poverty and energy poverty. 
Finally, household income, the proportion of children in 
the household and the proportion of old have not 
significant effect on energy poverty in Nigeria.  

 
 

17 Dependent Variable 
18 Independent Variables 
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Bekele et al. (2015) 

Energy poverty in 
Addis Ababa City, 
Ethiopia 

Ethiopia 

Cross-sectional 
data from 466 
households in 

2012/13 

The study used the logistic regression model to estimate 
the determinants of energy poverty.  
DV: Energy poverty 
IV: Age, Marital status, Family size, head of household 
education level (primary and secondary), own house, own 
refrigeration, own electric meter, total energy expenditure 
and total expenditure 

Family size, household head education level at the post-
secondary level, owning a refrigerator, owning electric 
meter, total energy expenditure and household income are 
founded to be the determinants of multidimensional energy 
poverty in Addis Ababa. There is a positive and significant 
relationship between energy poverty and family size, 
household total energy expenditure and total expenditure.  

There is a negative and significant relationship between 
energy poverty and household head’s education level at 
post-secondary, owning a refrigerator, owning the electric 
meter 
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Chapter 3  
DETERMINANTS OF HOUSEHOLD 

COOKING FUEL CHOICE: 
EVIDENCE FROM CÔTE D'IVOIRE 
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19 Dependent variable 

Authors & Year of 
publication 

Countries Data 
Econometric 
techniques 

Key results of the project 

Ouedraogo (2006) 

Burkina 
Faso 

(Urban 
Ouagadoug

ou) 

Survey on 
household expenditure 
in Ouagadougou 

Multinomial logit 
model 
DV19 : Cooking fuel 
preferences (LPG, 
Charcoal, Firewood, 
Kerosene, and other 
fuel) 

Wood-energy remains the preferred fuel of most urban 
households in the country.  
The analyses show that the inertia of household cooking 
energy preferences is due to poverty factors such as low 
income, poor household access to electricity for primary 
and secondary energy, low house standard, household size, 
high frequency of cooking certain meals using firewood as 
cooking energy. 

Pundo and Fraser (2006) Kenya 
Data from the Kisumu 
Household Survey 

Multinomial logit 
model 
DV: Household 
cooking fuel choice 
(firewood, charcoal, 
and kerosene) 

level of education of wife, the level of education of 
husband, type of food mostly cooked, whether or not the 
household owns the dwelling unit, and whether or not the 
dwelling unit is traditional or modern type are important 
factors that determine household cooking fuel choice. 

Baiyegunhi and Hassan 
(2014) 

Nigeria 

Cross-sectional data 
collected in 2010/2011 
through personal 
interview of 120 
households.  

Multinomial logit 
model 
DV:  household fuel 
choice (fuelwood, 
kerosene, natural gas, 
and electricity. 

Household age, educational attainment, household size, 
income, type of dwelling unit, the duration of food cooked, 
and price of fuelwood are factors influencing household’s 
choice of cooking fuel.  
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Authors & Year of 
publication 

Countries Data Econometric techniques Key results of the project 

Mensah and Adu (2015) Ghana 

The fifth and sixth 
rounds of the Ghana 
Living Standards 
Survey (GLSS 
V and VI) conducted 
within 2005/06 and 
2012/13 

Multinomial Probit model 
DV:  households' choice of 
cooking fuel (fuelwood, 
charcoal, LPG, and other 
solid fuels) 

This study reveals a transition of Ghanaian households 
from firewood to LPG. Also, factors such as price, 
reliability of LPG supply, income and other household 
attributes are important factors that influence the choice 
of a given type of energy by households for cooking 

Karimu (2015) Ghana 

The fifth round of 
the Ghana living 
standards survey 
(GLSS 5, 2005/06) 

Multinomial Probit model  
DV: Choice of cooking 
fuels (fuelwood, charcoal, 
and LPG). 

The results showed that the factors influencing the 
choice of main energy sources are education, income, 
living in urban areas, and access to infrastructure. In 
addition to population factors and urbanization, 
household fuel choices are influenced by the availability 
of different energy sources.   

Karimu et al. (2016) Ghana 

Two Ghana living 
standards surveys 
(GLSS 5, 2005/06 & 
GLSS 6, 2012/13) 

Probit  
Flexible semi-parametric 
specification 
DV:  adopting LPG as the 
main cooking fuel (1=LPG 
and 0=Other fuels). 

They show that factors such as income, education level, 
access to urban infrastructure and the geographical 
location of households are the main determinants of 
LPG choice as the main source of cooking. 

Alem et al. (2016) Ethiopia 

Three rounds of the 
Ethiopian Urban 
Socioeconomic 
Survey (EUSS) - a 
panel data set 
collected in 2000, 
2004, and 2009. 

Random effects 
multinomial logit model 
DV: Household fuel choice 
(clean fuel, mixed fuel, and 
biomass fuel). 

Economic status, price of alternative energy sources and 
education are important determinants of fuel choice in 
urban Ethiopia.  
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Variable’s Name          Description Mean 
Std. 
Dev. 

Min Max 
Expected 

sign 

Urban HH 
Area of the household’s head 
residence (1=Urban, 0=Rural) 

0.50 0.50 0 1 + 

Sheet metal and 
concrete roof 

Roof type (1 = Sheet 
Metal/concrete, 0 = grass or 
other low quality) 

0.80 0.39 0 1 + 

HH Head age Age of household head 42.84 13.66 12 120 − 

Female Head  
Household head gender (0= 
male, 1= female) 

0.18 0.39 0 1 − 

HH head years of 
schooling 

The educational level of 
household head (years) 

4.17 5.59 0 18 + 

Illiterate  Illiterate household head  0.56 0.53 0 1 − 

Primary 
Household head with 
completed primary education 

0.17 0.49 0 1 + 

Secondary 
Household head with 
completed secondary 
education 

0.21 0.37 0 1 + 

Tertiary 
Household head with 
completed tertiary education 

0.52 0.40 0 1 + 

Log per capita 
expenditure 

Logarithm per capita 
expenditures  

1.41 0.22 0.03 4.68 + 

Poor HH 
Household poverty status 
(1=poor, 0=not poor) 

0.46 0.49 0 1 − 

HH living in a 
couple 

Household’s head lives with 
partner (1=yes, 0=otherwise) 

0.79 0.40 0 1 + 

Access to 
electricity 

Access to electricity (1=yes, 
0=no) 

0.62 0.48 0 1 + 

HH Size Number of family members 5.13 2.98 1 36 −/+ 

Distance to SP 
Distance to sub-prefecture (in 
kilometers) 

6.70 11.70 0 178 − 

Gas stove 
possession 

Household has a gas stove 0.10 0.30 0 1 + 
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 Household head gender Place of living 

Male Female Difference Urban Rural difference 

Charcoal 
  0.1614  
(0.0052) 

  0.2318         
(0.0133) 

-0.0703***  
 (0.0143) 

0.3064 
(0.0088) 

0.0414 
(0.0032) 

0.2650 *** 
(0.0094) 

Firewood 
  0.5767 
(0.0071) 

0.4909   
 (0.0148) 

 0.0858***  
 (0.0164) 

0.2734 
(0.0078) 

0.8500 
(0.0057) 

-0.5756*** 
(0.0097) 

LPG 
  0.1673   
(0.0063) 

0.2041    
(0.0136) 

-0.0368**   
 (0.0150) 

0.3297 
(0.0099) 

0.0169 
(0.0024) 

0.3128*** 
(0.0101) 

Electricity 
  0.0129   
(0.0014) 

0.0162    
 (0.0031) 

-0.0032  
(0.0034) 

0.0164   
(0.0019) 

 0.0106   
(0.0017)   

0.0057*** 
(0.0026) 

Other 
0.0815   

(0.0034) 
0.0568   

 (0.0063) 
0.0246***  
 (0.0071) 

0.0729  
0.0044 

0.0809   
(0.0041) 

-0.0079   
(0.0060) 

Number of 
obs. 

10320 2530 - 5778 7072 - 
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Urban Rural Total 

has electricity has electricity has electricity 

no yes difference no yes difference no yes difference 

Charcoal 
0.1562 

(0.0166) 
0.3299 

(0.0098) 
-0.1736*** 

(0.0193) 
0.0253   

(0.0031) 
0.0667   

(0.0066) 
-0.0413***   

(0.0073) 
0.0492   

(0.0041) 
0.2489   
0.0073 

-0.1996*** 
0.0084 

Firewood 
0.7307 

(0.0191) 
0.2032 

(0.0076) 
0.5275***    

(0.0206) 
0.8669   

(0.0069)  
0.8234   

(0.0097) 
0.0435***  

(0.0120) 
0.8421  

(0.0067) 
0.3940   

(0.0081) 
0.4480***   

(0.0105) 

LPG 
0.0265   
0.0077 

0.3770   
0.0109 

-0.3505***   
0.0134 

0.0137   
(0.0032) 

0.0219   
(0.0033) 

-0.0082*    
(0.0046) 

0.0160   
0.0030 

0.2677   
0.0083 

-0.2516***   
0.0089 

Electricity 
0.0000 

(0.0000) 
0.0189   

(0.0022) 
-0.0189***  

(0.0022) 
0.0000 

(0.0000) 
0.0274   
0.0043 

-0.0274***    
0.0043 

0.0000 
(0.0000 

0.0215   
0.0020 

-0.0215***   
0.0020 

Other 
0.0864   

(0.0103)   
0.0708   

(0.0049) 
0.0156   

(0.0114)   
0.0939   

(0.0056) 
0.0604   

(0.0056) 
0.0334***    

(0.0079) 
0.0926   
0.0050 

  0.0676   
0.0038 

0.0249***   
0.0062 

Number of 
obs 

1100 4678 - 4512 2560 - 5612 7238 - 
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𝑝𝑖𝑗=
exp(𝑥′

𝑖 𝛽𝑗)

∑ exp(𝑥′
𝑖 𝛽𝑗)𝑚

𝑗=0

               j=1,…..,m 

𝑝𝑖𝑗

▪ 𝛽𝑗
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 Variables Charcoal Firewood LPG Other 

Location 

 Urban HH 0.1977*** -0.2936*** 0.0489*** 0.0470*** 
  (0.0091) (0.0117) (0.0049) (0.0074) 

Housing type 
 

Sheet metal and concrete roof 0.0840*** 
(0.0115) 

-0.1163*** 
(0.0135) 

0.0098** 
(0.0045) 

0.0225*** 
(0.0078) 

Household characteristics 
 HH Head age -0.0011*** 0.0022*** -0.0003*** -0.0009*** 
  (0.0002) (0.0003) (0.0001) (0.0002) 
  

Female Head  0.0501*** 0.0473*** 0.0110*** -0.1084*** 
  (0.0080) (0.0125) (0.0027) (0.0093) 
  

HH head years of schooling 
0.0065*** 

(0.0006) 
-0.0086*** 

(0.0009) 
0.0021*** 

(0.0002) 
-0.0000 

(0.0006) 

 
 

    

 HH living in couple 0.0007 
(0.0080) 

0.0908*** 
(0.0116) 

-0.0042* 
(0.0025) 

-0.0873*** 
(0.0077) 

  
HH Size 0.0284*** 0.0060 0.0143*** -0.0488*** 

  (0.0045) (0.0054) (0.0018) (0.0029) 
  

HH Size 2 -0.0018*** 0.0010*** -0.0009*** 0.0017*** 
  (0.0004) (0.0004) (0.0001) (0.0002) 

Economic status 
 Log per capita expenditure 

0.0534*** 
(0.0078) 

-0.0394*** 
(0.0106) 

0.0464*** 
(0.0040) 

-0.0604*** 
(0.0065) 

     
Accessibility 

 Distance to SP -0.0005 0.0012** -0.0005** -0.0002 
  (0.0004) (0.0005) (0.0002) (0.0003) 
 

 
Access to electricity 0.1031*** -0.1521*** 0.0426*** 0.0065 

  (0.0081) (0.0105) (0.0039) (0.0067) 

Starter kit 
 Gas stove possession 0.0968*** -0.1956*** 0.0675*** 0.0313 
  (0.0169) (0.0337) (0.0066) (0.0252) 

 Observations 12,673 12,673 12,673 12,673 

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Explanatory variables Charcoal Firewood LPG Other 

Poverty index  

Poverty -0.0460*** 0.0086 
-

0.0353*** 0.0727*** 
 (0.0071) (0.0111) (0.0036) (0.0084) 

Education index  
Primary  0.0327*** 

(0.0085) 
-0.0285** 
(0.0119) 

0.0184*** 
(0.0036) 

-0.0226*** 
(0.0075) 

     
Secondary  0.0745*** 

(0.0092) 
-0.0856*** 

(0.0126) 
0.0282*** 
(0.0040) 

-0.0171** 
(0.0074) 

 
   

 
Tertiary  0.1717*** 

(0.0278) 
-0.3804*** 

(0.0403) 
0.1458*** 
(0.0200) 

0.0630** 
(0.0256) 

     
Observations 11139    

Note: the estimates are obtained using MNL regression with not poor and 
illiterate household head as the reference case.  

Standard errors in parentheses 
Note *** p<0.01, ** p<0.05, * p<0.1 
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Variable VIF 1/VIF 

HH Size 6.49 0.154170 

HH Size 2 4.64 0.215654 

Log per capita expenditure 1.81 0.551390 

Urban HH 1.65 0.605532 

HH living in couple 1.47 0.682380 

Access to electricity 1.46 0.682901 

Distance to SP 1.32 0.758024 

HH head years of schooling 1.30 0.768069 

Sheet metal and concrete roof  1.23 0.816180 

Gas stove possession 1.22 0.817442 

Female Head 1.21 0.827705 

HH Head age 1.13 0.888367 

Mean VIF 2.08  
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VARIABLES Charcoal LPG Other 

        
Urban HH 2.0494*** 2.2951*** 0.8163*** 

 (0.0863) (0.1552) (0.0743) 
Sheet metal and concrete roof 0.8597*** 0.5357*** 0.3585*** 

 (0.1141) (0.1832) (0.0794) 
HH Head age -0.0118*** -0.0147*** -0.0108*** 

 (0.0022) (0.0032) (0.0023) 
headfemale 0.3553*** 0.3652*** -1.0364*** 

 (0.0786) (0.1062) (0.0956) 
HH head years of schooling 0.0658*** 0.0948*** 0.0115* 

 (0.0058) (0.0072) (0.0066) 
Log per capita expenditure 0.5003*** 1.8525*** -0.4887*** 

 (0.0749) (0.0985) (0.0688) 
HH living in couple -0.1161 -0.2844*** -0.9053*** 

 (0.0790) (0.1050) (0.0766) 
Access to electricity 1.0673*** 1.8573*** 0.2626*** 

 (0.0799) (0.1676) (0.0692) 
HH Size 0.2299*** 0.5487*** -0.4454*** 

 (0.0433) (0.0624) (0.0313) 
HH Size 2 -0.0163*** -0.0345*** 0.0135*** 

 (0.0034) (0.0051) (0.0015) 
Distance to SP -0.0060 -0.0207** -0.0032 

 (0.0040) (0.0090) (0.0027) 
Gas stove possession 1.0733*** 2.8848*** 0.5442** 

 (0.1673) (0.1590) (0.2616) 

 
Constant -5.0824*** -9.7293*** 0.6729*** 

 (0.2291) (0.3719) (0.1760) 

    
Observations 12673 12673 12673 

Standard errors in parentheses   
*** p<0.01, ** p<0.05, * p<0.1   
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VARIABLES Charcoal LPG Others 

Poverty -0.4215*** -1.4292*** 0.5928*** 

(0.0752) (0.1281) (0.0765) 
Head primary school completed 0.3323*** 0.7188*** -0.1838** 

(0.0825) (0.1131) (0.0879) 
Head secondary schooling completed 0.6940*** 1.0324*** -0.0457 

(0.0754) (0.0999) (0.0847) 
Head tertiary schooling completed 1.7078*** 2.8458*** 1.1194*** 

(0.1906) (0.1944) (0.2141) 
    
Observations 12,571 12,571 12,571 

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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VARIABLES 

Charcoal 

(Coef) 

Charcoal  

(P-value) 

LPG  

(Coef) 

LPG  

(P-value) 

urban 2.0928*** (0.0861) 2.4364*** (0.1574) 

roof 0.9077*** (0.1155) 0.6178*** (0.1859) 

headage -0.0133*** (0.0023) -0.0172*** (0.0033) 

headfemale 0.2794*** (0.0816) 0.2618** (0.1104) 

yedu 0.0699*** (0.0061) 0.1008*** (0.0076) 

log income 0.5659*** (0.0789) 1.9823*** (0.1047) 

couple -0.1789** (0.0824) -0.3725*** (0.1102) 

elec 1.1548*** (0.0803) 1.9995*** (0.1696) 

hhsize 0.1597*** (0.0425) 0.4680*** (0.0641) 

hhsize2 -0.0102*** (0.0032) -0.0271*** (0.0051) 

distsp -0.0075* (0.0040) -0.0223** (0.0091) 

gastov 1.0940*** (0.1704) 2.8987*** (0.1636) 

Constant -5.0519*** (0.2360) -9.9198*** (0.3862) 

Observations 11,223 11,223 11,223  
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Variables 
Charcoal  
(Coef) 

Charcoal 
(P-value) 

LPG  
(coef) 

LPG (P-
value) 

Poverty index 
 

    

Poverty -0.4215*** (0.0766) -1.4221*** (0.1293) 

 
Education index     
 
Head primary school completed 0.3400*** (0.0846) 0.7437*** (0.1161) 
Head secondary schooling completed 0.7025*** (0.0775) 1.0540*** (0.1028) 
Head tertiary schooling completed 1.8295*** (0.2013) 2.9836*** (0.2077) 

Observations 11139     
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Chapter 4  
DOES ACCESS TO ELECTRICITY 

AFFECT POVERTY?  
EVIDENCE FROM CÔTE D’IVOIRE20 
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Education 

Poverty 

Household productivity 

Heath Access to electricity 
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                                                          {
𝑌𝑖 = 𝛼0 + 𝛼1𝐸𝑖 + 𝑋𝑖𝛼 + 𝜀1𝑖

𝐸𝑖 = 𝛽0 + 𝛽1𝑌𝑖 + 𝑍𝑖𝛽 + 𝜀2𝑖
                                                   (1) 

 

𝐸𝑖

𝑌𝑖 𝑋𝑖 𝑍𝑖
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(𝜀1𝑖, 𝜀2𝑖)

 Σ = (
𝜎2 𝜌𝜎
𝜌𝜎 1

). 

 Σ

𝑌𝑖 𝐸𝑖
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                                                   {
𝑌𝑖 = 𝛼0 + 𝛼1𝐸𝑖 + 𝑋𝑖𝛼 + 𝜀1𝑖

𝐸𝑖 = 𝛽0 + 𝑍𝑖𝛽 + 𝜀2𝑖
                                                         (2) 

 

           𝐿𝑖 = 𝜙(𝑌𝑖 − 𝛼0 − 𝛼1𝐸𝑖 − 𝑋𝑖𝛼)Φ (−(𝛽0 + 𝑍𝑖𝛽) −
𝜌

𝜎
(𝑌𝑖 − 𝛼0 − 𝛼1𝐸𝑖 − 𝑋𝑖𝛼))          (3) 

 

𝜙 𝜎2 Φ

1 − 𝜌2

𝜌

𝜌
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 From 1998 to 2002 From 2002 to 2008 From 2008 to 2015 

 Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 

Effects of access to 

electricity 

      

Yun’s 

decomposition 

-0.0013 

(0.0026) 

-0.0005 

(0.0010) 

-0.0081*** 

(0.0025) 

-0.0037*** 

(0.0012) 

-0.0086*** 

(0.0024) 

-0.0025*** 

(0.0008) 

Other explanatory 

variables included 
No Yes No Yes No Yes 

*** significant at 1% level, ** significant at 5% level, * significant at 10% level. Robust standard errors are in 

parenthesis. 

Source: Authors’ calculation using data from LSMS 1998, 2002, 2008, and 2015 
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variables 
1998 2002 2008 2015 

Eq 1 Eq 2 Eq 1 Eq 2 Eq 1 Eq 2 Eq 1 Eq 2 

electricity 
0.1438*** 
(0.0003) 

 
0.0418 

(0.0384) 
 

0.2095*** 
(0.0323) 

 
0.051** 
(0.0236) 

 

hhage -0.0154*** 
(0.0001) 

-0.0001 
(0.0004) 

-0.0127*** 
(0.0044) 

-0.0003 
(0.0003) 

-0.0051* 
(0.0028) 

-0.0006** 
(0.0003) 

-0.0037 
(0.0027) 

0.0001 
(0.0002) 

hhage square 0.0002*** 
(0.0000)  

0.0002*** 
(0.0001)  

0.00004 
(0.00003)  

0.00004 
(0.00003)  

hhsex 0.0253*** 
(0.0005) 

-0.0043 
(0.0146) 

-0.0108 
(0.0264) -0.0074 (0.0095) 

-0.0102 
(0.0278) 

-0.0079 
(0.0098) 

-0.0362* 
(0.0192) 

0.0148** 
(0.0074) 

hhcouple -0.0351*** 
(0.0004) 

0.0274** 
(0.0136) 

-0.0954*** 
(0.0243) 0.0098 (0.0086) 

-0.0625*** 
(0.0207) 

0.0184** 
(0.009) 

-0.0897*** 
(0.0187) 

0.0136* 
(0.0073) 

hhedu 0.0203*** 
(0.0000) 

0.0047*** 
(0.0012) 

0.0322*** 
(0.0026) 0.003*** (0.0008) 

0.0215*** 
(0.0016) 

0.0037*** 
(0.0008) 

0.0183*** 
(0.0014) 

0.0017*** 
(0.0005) 

hhcontract 0.0871*** 
(0.0004) 

0.0201 
(0.0161) 

0.0188 
(0.0297) 0.0345*** (0.013) 

0.1329*** 
(0.0242) 

0.0073 
(0.013) 

0.1234*** 
(0.0236) 

0.04593*** 
(0.0109) 

hhindep 0.0326*** 
(0.0004) 

-0.0044 
(0.0117) 

-0.0007 
(0.0267) 0.0029 (0.0081) 

0.0432* 
(0.0223) 

-0.021** 
(0.0089) 

0.0739*** 
(0.0232) 

-0.0049 
(0.0086) 

nbworkers -0.0197*** 
(0.0001) 

-0.0002 
(0.0021) 

-0.0191*** 
(0.0054) 0.0009 (0.0021) 

-0.0013 
(0.004) 

0.0017 
(0.0021) 

-0.0164** 
(0.0071) 

0.0012 
(0.0019) 

hnbchild -0.0719*** 
(0.0001) 

0.0091*** 
(0.00198) 

-0.0779*** 
(0.0053) 

0.0054*** 
(0.0019) 

-0.0952*** 
(0.0063) 

0.0033* 
(0.0017) 

-0.1626*** 
(0.0055) 

0.0017 
(0.0015) 

hnbelderly -0.0358*** 
(0.0003) 

0.0336*** 
(0.0095) 

-0.0353 
(0.0251) 0.0004 (0.0074) 

-0.0435** 
(0.0203) 

0.0018 
(0.0093) 

-0.0783*** 
(0.0137) 

0.0058 
(0.0036) 

hroof -0.0648*** 
(0.0004) 

-0.0967*** 
(0.0174) 

-0.1634*** 
(0.0258) -0.083*** (0.0097) 

-0.0579*** 
(0.0196) 

-0.0694*** 
(0.009) 

-0.0815*** 
(0.0184) 

-0.0665*** 
(0.0072) 

hfirewood -0.3481*** 
(0.0005) 

-0.0588** 
(0.0225) 

-0.5399*** 
(0.0477) 

-0.0544*** 
(0.0161) 

-0.3249*** 
(0.0334) 

-0.0435*** 
(0.013) 

-0.2668*** 
(0.024) 

-0.0684*** 
(0.0111) 

hrural -0.1847*** 
(0.0005) 

0.0004 
(0.0196) 

0.0549* 
(0.0302) 0.0088 (0.0103) 

-0.0675*** 
(0.0248) 

0.0272*** 
(0.0097) 

-0.0851*** 
(0.0186) 

0.0125** 
(0.0058) 

hmotor 0.2064*** 
(0.0004)  

0.4394*** 
(0.0395)  

0.3548*** 
(0.0243)  

0.3386*** 
(0.0196)  

comelec 

 

0.5084*** 
(0.0163)  

0.5085*** 
(0.0111)  

0.584*** 
(0.0123)  

0.4154*** 
(0.0076) 

intercept 6.8213*** 
(0.0015) 

 
6.8996*** 
(0.1221) 

 
6.6786*** 
(0.0776) 

 
6.9858*** 
(0.0746) 

 

rho (𝜌) 0.0416 
(0.0577) 

0.122*** 
(0.0463) 

-0.088** 
(0.036) 

0.0734** 
(0.0312) 

sigma (𝜎) 0.4952*** 
(0.0071) 

0.6002*** 
(0.0086) 

0.562*** 
(0.0062) 

0.5439*** 
(0.0056) 

Regional dummy Yes Yes Yes Yes Yes Yes Yes Yes 

Obs 4,200 10,800 12,600 12,899 

R square/Log 
likelihood 

0.4174 
0.6875 /  

-3,545,363.5 
-19,416,201 -17,515,725 -23,099,152 

Wald or F stat  
[p-value] 

99,999.0 
[0.000] 

1,453.77 
[0.000] 

7,092.02 
[0.000] 

8,955.84 
[0.000] 

9,875.3 
[0.000] 

*** significant at 1% level, ** significant at 5% level, * significant at 10% level. Robust standard errors are in parenthesis. “Eq 1” is the 
wealth equation with log of per capita household’s consumption as a dependant variable. “Eq 2” is the equation for access to electricity. 
For each column headed “Eq 2”, the figures reported in the cells are the average marginal effects. For 1998, since the test for exogeneity 
confirms that the access to electricity is exogenous, we report the coefficients and marginal effects for the models estimated separately.  
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Variable Description Date Obs. Mean Std. Dev. Min. / Max. 

pchcons Per capita household consumption in euro 

1998 4,200 411.75 342.18 17.71 / 6074.726 

2002 10,799 548.74 1690.23 16.84 / 27370.39 

2008 12,600 522.49 614.25 19.36 / 20675.48 

2015 12,899 588.78 659.90 6.15 / 16333.17 

hhsex 
Household's head gender (1=female, 
0=male) 

1998 4,200 0.11 0.32 0 / 1 

2002 10,799 0.13 0.34 0 / 1 

2008 12,600 0.16 0.36 0 / 1 

2015 12,899 0.19 0.39 0 / 1 

hhage Age of household’s head 

1998 4,200 45.94 16.89 16 / 99 

2002 10,799 46.33 22.81 11 / 99 

2008 12,600 45.51 18.80 14 / 99 

2015 12,899 42.84 18.93 12 / 120 

hhcouple 
Household’s head living in couple (1=yes, 
0=otherwise 

1998 4,200 0.85 0.36 0 / 1 

2002 10,799 0.83 0.38 0 / 1 

2008 12,600 0.82 0.39 0 / 1 

2015 12,899 0.80 0.40 0 / 1 

hhedu Year of education of household head 

1998 4,200 3.57 6.14 0 / 16 

2002 10,799 4.27 8.96 0 / 21 

2008 12,600 4.25 7.26 0 / 18 

2015 12,899 4.17 8.49 0 / 18 

hrural Household living in rural area (1=yes, 0=no) 

1998 4,200 0.55 0.50 0 / 1 

2002 10,799 0.57 0.50 0 / 1 

2008 12,600 0.59 0.49 0 / 1 

2015 12,899 0.50 0.50 0 / 1 

hfirewood 
Type of energy used by the household for 
cooking (1=firewood or charcoal, 0= 
otherwise) 

1998 4,200 0.88 0.33 0 / 1 

2002 10,799 0.84 0.37 0 / 1 

2008 12,600 0.82 0.38 0 / 1 

2015 12,899 0.81 0.39 0 / 1 

hroof 
Type of roof used by the household (1=grass 
or other low quality, 0= otherwise) 

1998 4,200 0.21 0.41 0 / 1 

2002 10,799 0.21 0.41 0 / 1 

2008 12,600 0.25 0.43 0 / 1 

2015 12,899 0.19 0.39 0 / 1 

hmotor 
Household has a motorized transportation 
(1=yes, 0=otherwise) 

1998 4,200 0.15 0.36 0 / 1 

2002 10,799 0.15 0.35 0 / 1 

2008 12,600 0.14 0.34 0 / 1 

2015 12,899 0.15 0.35 0 / 1 

comelec 
Proportion of household with access to 
electricity in the community 

1998 4,200 0.52 0.53 0 / 1 

2002 10,799 0.52 0.70 0 / 1 

2008 12,600 0.55 0.56 0 / 1 

2015 12,899 0.58 0.61 0 / 1 

hnbchild 
Number of children under 15 in the 
household 

1998 4,200 4.26 4.82 0 / 18 

2002 10,799 3.82 5.27 0 / 22 

2008 12,600 3.35 5.23 0 / 21 

2015 12,899 2.39 3.33 0 / 17 

hnbelderly Number of elderly above 60 in the household 1998 4,200 0.34 1.04 0 / 5 
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Variable Description Date Obs. Mean Std. Dev. Min. / Max. 

2002 10,799 0.35 1.50 0 / 6 

2008 12,600 0.28 0.92 0 / 4 

2015 12,899 0.32 1.15 0 / 9 

hhcontract 
Household's head has a job with formal 
contract (1=yes, 0=otherwise) 

1998 4,200 0.20 0.40 0 / 1 

2002 10,799 0.18 0.39 0 / 1 

2008 12,600 0.17 0.37 0 / 1 

2015 12,899 0.11 0.31 0 / 1 

hhindep 
Household's head is an independent worker 
(1=yes, 0=otherwise) 

1998 4,200 0.64 0.48 0 / 1 

2002 10,799 0.58 0.49 0 / 1 

2008 12,600 0.67 0.47 0 / 1 

2015 12,899 0.47 0.50 0 / 1 

hhsize Household’s size 

1998 4,200 8.74 8.81 1 / 34 

2002 10,799 8.10 9.72 1 / 40 

2008 12,600 7.24 8.89 1 / 37 

2015 12,899 5.14 5.30 1 / 36 

hnbworker 
Number of household members that have a 
job  

1998 4,200 3.54 5.31 0 / 26 

2002 10,799 2.88 4.45 0 / 29 

2008 12,600 3.15 4.88 0 / 20 

2015 12,899 1.69 2.47 0 / 23 
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variables 
1998 2002 2008 2015 

Eq 1 Eq 2 Eq 1 Eq 2 Eq 1 Eq 2 Eq 1 Eq 2 

electricity 
-0.0783*** 

(0.022) 
 

-0.036 
(0.0254) 

 
-0.1349*** 

(0.0247) 
 

-0.048*** 
(0.017) 

 

hhage 
-0.0001 
(0.0008) 

-0.0001 
(0.0004) 

-0.0014** 
(0.0006) 

-0.0003 
(0.0003) 

0.0004 
(0.0005) 

-0.0006** 
(0.0003) 

-0.0002 
(0.0004) 

0.0001 
(0.0002) 

hhsex 
0.0204 

(0.0283) 
-0.0043 
(0.0146) 

0.0045 
(0.0184) 

-0.0076 
(0.0095) 

-0.0182 
(0.021) 

-0.0076 
(0.0098) 

0.0001 
(0.0154) 

0.0146** 
(0.0074) 

hhcouple 
-0.0086 
(0.027) 

0.0274** 
(0.0136) 

0.0311* 
(0.0175) 

0.0094 
(0.0086) 

0.0015 
(0.0147) 

0.0184** 
(0.0091) 

0.0222 
(0.0147) 

0.013* 
(0.0072) 

hhedu 
-0.0101*** 

(0.0024) 
0.0046*** 
(0.0012) 

-0.0178*** 
(0.0017) 

0.003*** 
(0.0008) 

-0.0104*** 
(0.0012) 

0.0037*** 
(0.0008) 

-0.0091*** 
(0.0245) 

0.0017*** 
(0.0005) 

hhcontract 
-0.0403 
(0.0299) 

0.0201 
(0.0161) 

-0.0096 
(0.0236) 

0.0347*** 
(0.0129) 

-0.0509*** 
(0.0195) 

0.0079 
(0.0131) 

-0.0928*** 
(0.0245) 

0.0463*** 
(0.011) 

hhindep 
-0.0121 
(0.0223) 

-0.0044 
(0.0117) 

0.0194 
(0.0179) 

0.0021 
(0.0081) 

-0.0006 
(0.018) 

-0.0209** 
(0.0089) 

-0.0407** 
(0.0196) 

-0.0046 
(0.0086) 

nbworkers 
0.0196*** 
(0.0047) 

-0.0002 
(0.0021) 

0.014*** 
(0.0038) 

0.0008 
(0.0021) 

0.0033 
(0.0032) 

0.0018 
(0.0021) 

0.0134*** 
(0.0051) 

0.0012 
(0.0018) 

hnbchild 
0.0349*** 
(0.0044) 

0.0091*** 
(0.002) 

0.0354*** 
(0.0034) 

0.0055*** 
(0.0019) 

0.0526*** 
(0.0051) 

0.0033** 
(0.0017) 

0.1084*** 
(0.0033) 

0.0018 
(0.0015) 

hnbelderly 
0.0311 

(0.0201) 
0.0336*** 
(0.0095) 

0.0148 
(0.0168) 

0.0004 
(0.0074) 

0.0366** 
(0.0154) 

0.0019 
(0.0093) 

0.0467*** 
(0.01) 

0.0056 
(0.0036) 

hroof 
0.0337 

(0.0219) 
-0.0966*** 

(0.0174) 
0.0907*** 
(0.0172) 

-0.0826*** 
(0.0098) 

0.0247* 
(0.0141) 

-0.0694*** 
(0.009) 

0.0331** 
(0.0129) 

-0.067*** 
(0.0071) 

hfirewood 
0.2523*** 
(0.0518) 

-0.0581** 
(0.0225) 

0.2617*** 
(0.0287) 

-0.0525*** 
(0.0162) 

0.1815*** 
(0.0298) 

-0.043*** 
(0.013) 

0.1673*** 
(0.0214) 

-0.0679*** 
(0.0109) 

hrural 
0.1354*** 
(0.0365) 

0.0004 
(0.0196) 

-0.0585*** 
(0.0193) 

0.0101 
(0.0102) 

0.0384** 
(0.0191) 

0.0272*** 
(0.0097) 

0.0473*** 
(0.0131) 

0.0128** 
(0.0058) 

hmotor 
-0.107*** 
(0.0268) 

 
-0.1464*** 

(0.0234) 
 

-0.1929*** 
(0.0188) 

 
-0.1819*** 

(0.0156) 
 

comelec  
0.5084*** 
(0.0162) 

 
0.5101*** 
(0.0111) 

 
0.5846*** 
(0.0123) 

 
0.4154*** 
(0.0076) 

rho (𝜌) 
-0.0656 
(0.0803) 

-0.1105** 
(0.0552) 

0.1002* 
(0.0523) 

-0.0902** 
(0.0447) 

Regional 
dummy 

Yes Yes Yes Yes Yes Yes Yes Yes 

Obs 4,200 10,800 12,600 12,899 

Log likelihood -8,016,685.1 -3,545,363.5 -12,950,990 -12,528,604 -15,922;495 

Wald or F stat  
[p-value] 

375.1 
[0.000] 

1,453.77 
[0.000] 

4,568.87 
[0.000] 

5,685.96 
[0.000] 

6,581.41 
[0.000] 

*** significant at 1% level, ** significant at 5% level, * significant at 10% level. Robust standard errors are in parenthesis. 
“Eq 1” is the wealth equation where the dependent variable is the binary outcome taking 1 if household is poor and 0 
otherwise. “Eq 2” is the equation for access to electricity. The figures reported in the cells are the average marginal effects. 
For 1998, since the test for exogeneity confirms that the access to electricity is exogenous, we report average marginal effects 
for the equations estimated separately.  
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