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Mayotte : la vie 
misérable à Kawéni. plus 
grand bidonville de 
France. L’OBS. 
14/05/2018

ÅLes habitats de fortune représente 33% du parc de 
logement

Å6 logements sur 10 n’ont pas d’installations sanitaires 
de base (toilettes, douche, accès à l’eau)

Å77% de la population vit sous le seuil de pauvreté
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Le Monde, 2019

A few daysafter the start of confinement, the regionalhealth
agencydecidedto facilitateaccessto standpipesfor the most
precariouspopulations, but alsoto installwater distribution 
ramps. 
Mayotte hebdo 2020

1/3 de la population n’a pas accès à l’eau.
20% n’ont pas accès à l’électricité
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Motivation
Goalsfordevelopment(UnitedNations,PNUD)

Goal 6 : Ensure availability and sustainable
managementof water andsanitationfor all

46% of individuals, 3,6 billions, lack safety
managementsanitation,
29%lackbasichygiene,
26%lacksafelymanageddrinkingwater

Goal 7: Ensure accessto affordable, reliable,
sustainableandmodernenergyfor all

One third of population use dangerous and
ineficientcookingsystem
759 million people lack access to electricity,
annuel energy efficiency improvement rate is
equalto 3%andneedsacceleration)
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Theoretical background
AsEnergyandwater areessentialneedsČ relevantto broadenthe conceptof fuel andwater poverty
to alsoaddressthe issueof accessto basicutilities.

Generally fuel poverty and water poverty are treated independently. 
While there is an abundant literature on fuel poverty since the 1980’s the concept of water poverty is 
more recent and largely inspired by the definitions and measures of fuel poverty

Å Water poverty: The concept of ‘water poverty’ has been developed in 2000 to consider both a lack of access 
to clean water and sanitation and the cost of consuming. (Salameh, 2000; Feitelsonand Chenoweth , 2002)

Å Fuel and energy poverty: The concept of fuel poverty refers to difficulties in satisfying a set of essential 
energy services in housing. While there is a large body of literature on measuring fuel poverty, there is no 
consensus on either a common definition or fuel poverty indicators
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Theoretical background

Fuelandenergypoverty:
However,the recentacademicliterature hasbegunto highlightthe needfor a unified theoreticalframeworkfor
analyzingfuel povertybasedon Sen'swork on Capabilities.
Dayet al. (2016) defined EnergyPovertyas‘‘an inability to realizeessentialcapabilitiesas a direct or indirect
result of insufficientaccessto affordable,reliable and safe energyservices,and taking into accountavailable
reasonablealternativemeansof realizingthesecapabilities”

Fuelpoverty andwater poverty together?
Fewstudieshavetreated fuel and water poverty together (Martin et al., 2019; Yooneet al., 2019; Fankhauser
andTepic,2007; Browneet al., 2018, Laskariet al., 2016). Someof the studiesaddressedpartially the fuel and
water poverty focussingmainly on the affordability issuerelated to water and fuel poverty (Fankhauserand
Tepic(2007).

Finally,energyand water are essentialutility servicesfor a decentlife. Theseservicesare extremelylinked,why
ǎƘƻǳƭŘƴΩǘwe treat themtogether?
In this paperwe proposeto enlargethe conceptof fuel and water poverty to essentialutility servicespoverty.
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Objectives

In this paper, we want to define and characterize the concept of utility services poverty in Mayotte

Main objectives of the paper:

DEFINE UTILITY SERVICE POVERTY AND IDENTIFY UTILITY SERVICES POOR HOUSEHOLDS

1- A definiton of the new concept of utility services poverty

2- Identifyutility services poor householdsČ Latent class Model

3- Propose a scaleof vulnerabilityto better targetpolicies(maybeit s not a binaryphenomenon)

4- Provideevidencethat utility services poorsare not necessarymonetarypoors
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Definition of utility services poverty
We propose a definition of utility services poverty based on the capabilities framework
developedby AmartyaSenand Martha Nussbaum(Nussbaum,2003; 2011; 1999; 2003; 2004;
2012; Nussbaumer, Bazilian, & Modi, 2012; Sen,1979) andthe work of Dayet al. (2016)

The capabilityapproachdevelopedby Senconsidershuman life as a set of doingsand beingstermed
functionings. Thecapability of a personis a derivednotion that reflectsthe combinationof functionings
and the freedom to choosea way of life. Accordingto Sen,poverty can be seen as not having the
capabilityto achievecrucialandvaluedfunctionings.

The relevant literature on utility servicesaccessand affordability suggeststhat basic utility services,
particularlypotablewater, improvedsanitationandelectricity,canimpacthumanhealth,education,social
interactionsandwomenconditions(Njohet al., 2019; Martin et al., 2019; Howarthet al., 2001).
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Definition of utility services poverty

Utility services poverty definition

άǘƘŜ ƛƴŀōƛƭƛǘȅ ǘƻ ǊŜŀƭƛǎŜ ŜǎǎŜƴǘƛŀƭ functionningsdue to  difficulties in satisfying aset of essential utility services 

ƛƴ ƘƻǳǎƛƴƎέ



Introduction Data LC Méthodology Results and policy 
implications

Conclusion

10

Data

« Enquête Logement Mayotte 2013»  - 2058 households

Module a little different from the one in the French metropoleČ specificquestions about housing
conditions +  materialsfor walls, roof and floors+ accessto electricityand water 

To measure income poverty the local poverty rate at 60% of the median living standard
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Descriptive statistics
N Mean SD Min Max

Utility Services
Cooling system 2058 0.169 0.375 0 1
Water access 2058 0.741 0.438 0 1
Bathroom 2058 0.436 0.496 0 1
Electricity access 2058 0.943 0.233 0 1
Toilet 2058 0.409 0.492 0 1
Kitchen 2058 0.713 0.452 0 1
Energy for cooking:
Coal & Wood 2058 0.099 0.299 0 1
Butane 2058 0.746 0.435 0 1
Electricity 2058 0.124 0.33 0 1
Oil 2058 0.191 0.394 0 1

Monetary Poverty
Income 2058 7050.982 9719.735 0 94125
Monetary poor 60% 2058 0.365 0.482 0 1
Monetary poor 50% 2058 0.325 0.468 0 1
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Descriptive statistics
Comparing utility services poverty and monetary poverty :
Å Poor households also appear more satisfied with their housing conditions (43,1% of poorshave a positive 

perceived situation of their dwelling condition against 22,3% of non poors).
Å No differences between poorsand no poorsaccording to housing conditions  
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Descriptive statistics
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Class latent model

? Objective: to identify household 
profiles (Lazarsfeld and Henry, 

1968). But, the dependent variable 
here, “utility poverty variable” 

assumed discrete and unobservable, 
and, the latent class methodology 

let to categorized observations into 
latent classes using observed 

variables or indicators (Goodman, 
2002). 

The Latent class model is estimated by the maximization of the log-likelihoodthrough an expectation-maximization (EM) 
algorithm
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Models comparison
AIC BIC LL df

2 classes 10219.24 10292.42 -5096.619 13

3 classes 10009.43 10110.76 -4986.714 18

4 classes 9981.925 10117.03 -4966.962 24

3 isbetter to 2 classes model

3 or 4 Č meaningof addingan 
additionalclass?

Stepsof analysis:
- Model with 2 classes (benchmark) to ensurethe qualityof the model
- Model with 3 classes Č Somevulnerablehouseholds? 
- Model with 4 classes Č Differentiatedvulnerablehouseholdprofiles in services utility ? Differentiatedpolicies?  
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Results – 2 Classes (benchmark) 
Class 1 Utility services poor

43.4%

Class 2 Utility services -sufficient

56.6%
Coeff. Std. Err. Margin Coeff. Std. Err. Margin

0.No access to water base outcome 0.4568 base outcome 9.07e-12
1.Access to water 0.173 (0.068)** 0.5432 25.426 (0.965)*** 1
0. No access to electricitybase outcome 0.1013 base outcome 3.84e-08
1.Access to electricity 2.183a (0.100)*** 0.8987 17.075 (7.607)** 1
0.No cooling system base outcome 0 .9924 base outcome .06204
1.Cooling system -4.873 (0.415)*** 0.0076 -0.491 (0.076)*** 0.3796
0.No bathroom base outcome 0.9313 base outcome 0.0843
1.Bathroom -2.607 (0.187)*** 0.0687 2.384 (0.144)*** 0.9156
0.No toilet base outcome 0.9678 base outcome 0.1007
1.Toilet -3.402 (0.207)*** 0.0322 2.190 (0.186)*** 0.8993
0.No kitchenfacility base outcome 0.4629 base outcome 0.0569
1.Kitchen facilities 0.149 (0.060)*** 0.5371 2.807 (0.179)*** 0.9430
Observations 2.058

Robust standard errors are presented in parentheses; *** p<0.01. ** p<0.05. * p<0.1

Note: aTheprobability of being in Class 1 increases if households have electricity access compared with those without electricity access.
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Results – 2 Classes (benchmark) 
Class 1 Utility services  poor

43.4%

Class 2 Utility services -sufficient

56.6%
Coeff. Std. Err. Margin Coeff. Std. Err. Margin

0.No access to water base outcome 0.4568 base outcome 9.07e-12
1.Access to water 0.173 (0.068)** 0.5432 25.426 (0.965)*** 1
0. No access to electricity base outcome 0.1013 base outcome 3.84e-08
1.Access to electricity 2.183a (0.100)*** 0.8987 17.075 (7.607)** 1
0.No cooling system base outcome 0 .9924 base outcome .06204
1.Cooling system -4.873 (0.415)*** 0.0076 -0.491 (0.076)*** 0.3796
0.No bathroom base outcome 0.9313 base outcome 0.0843
1.Bathroom -2.607 (0.187)*** 0.0687 2.384 (0.144)*** 0.9156
0.No toilet base outcome 0.9678 base outcome 0.1007
1.Toilet -3.402 (0.207)*** 0.0322 2.190 (0.186)*** 0.8993
0.No kitchenfacility base outcome 0.4629 base outcome 0.0569
1.Kitchen facilities 0.149 (0.060)*** 0.5371 2.807 (0.179)*** 0.9430
Observations 2.058

Robust standard errors are presented in parentheses; *** p<0.01. ** p<0.05. * p<0.1

Note: aTheprobability of being in Class 1 increases if households have electricity access compared with those without electricity access.

Profile of fuel poors:

- Lessaccessto water, 

electricitybut main 

variables are :

- No Coolingsystem

- No Bathroom

- No Toilet
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Results – 2 Classes (benchmark) 
Class 1 Utility services  poor

43.4%

Class 2 FUtility services -sufficient

56.6%
Coeff. Std. Err. Margin Coeff. Std. Err. Margin

0.No access to water base outcome 0.4568 base outcome 9.07e-12
1.Access to water 0.173 (0.068)** 0.5432 25.426 (0.965)*** 1
0. No access to electricitybase outcome 0.1013 base outcome 3.84e-08
1.Access to electricity 2.183a (0.100)*** 0.8987 17.075 (7.607)** 1
0.No cooling system base outcome 0 .9924 base outcome .06204
1.Cooling system -4.873 (0.415)*** 0.0076 -0.491 (0.076)*** 0.3796
0.No bathroom base outcome 0.9313 base outcome 0.0843
1.Bathroom -2.607 (0.187)*** 0.0687 2.384 (0.144)*** 0.9156
0.No toilet base outcome 0.9678 base outcome 0.1007
1.Toilet -3.402 (0.207)*** 0.0322 2.190 (0.186)*** 0.8993
0.No kitchenfacility base outcome 0.4629 base outcome 0.0569
1.Kitchen facilities 0.149 (0.060)*** 0.5371 2.807 (0.179)*** 0.9430
Observations 2.058

Robust standard errors are presented in parentheses; *** p<0.01. ** p<0.05. * p<0.1

Note: aTheprobability of being in Class 1 increases if households have electricity access compared with those without electricity access.

Profile of Fuel-sufficient :

- Access to hot water

- Access to electricity

- More cooling system

- More bathroom

- More toilet

- More kitchen facilities
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Results – 3 classes 
Class 1 Utility services poor

27,8 %

Class 2 Utility services  

vulnerable

32,4 %

Class 3 Utility services -

sufficient

39,8 %
Coeff. Std. Err. Margin Coeff. Std. Err. Margin Coeff. Std. Err. Margin

0.No access to water base outcome 0.9143 base outcome 0.0124 base outcome 0.0013
1.Access to water -2.368 (1.345)* 0.0857 4.377 (0.717)*** 0.9876 6.661 (1.080)*** 0.9987
0. No access to electricity base outcome 0.1851 base outcome 0.0165 base outcome 0.0015
1.Access to electricity 1.482 (0.114)*** 0.8149 4.088 (1.269)*** 0.9835 6.511 (2.833)** 0.9985
0.No cooling system base outcome 1 base outcome 0.9711 base outcome 0.5992
1.Cooling system 0 -3.516 (0.302)*** 0.0289 -0.402 (0.100)*** 0.4008
0.No bathroom base outcome 1 base outcome 0.7759 base outcome 0.0872
1.Bathroom 0 -1.242 (0.152)*** 0.2241 2.348 (0.269)*** 0.9128
0.No toilet base outcome 0.9632 base outcome 0.9811 base outcome 0.0158
1.Toilet -3.264 (0.235)*** 0.0368 -3.949 (2.400) 0.0189 4.133 (.690)*** 0.9842
0.No kitchen facilities base outcome 0.4507 base outcome 0.4422 base outcome 0.0461
1.Kitchen facilities 0 .198 (0.094)** 0.5493 0.232 (0.092)** 0.5578 3.030 (0.307)*** 0.9539
Observations 2,058

Openinga third
class givesus a 

better
understandingof 

the poorest’s
profile
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Results – 3 classes 
Class 1 Utility services  poor

27,8 %
Coeff. Std. Err. Margin

0.No access to water base outcome 0.9143
1.Access to water -2.368 (1.345)* 0.0857
0. No access to electricity base outcome 0.1851
1.Access to electricity 1.482 (0.114)*** 0.8149
0.No cooling system base outcome 1
1.Cooling system / / 0
0.No bathroom base outcome 1
1.Bathroom / / 0
0.No toilet base outcome 0.9632
1.Toilet -3.264 (0.235)*** 0.0368
0.No kitchen facilities base outcome 0.4507
1.Kitchen facilities 0 .198 (0.094)** 0.5493
Observations 2,058

Profile of fuel poors:

- No accessto water

- No Coolingsystem

- No Bathroom

- LessToilet

Access to water ismore discriminatingthan access
to electricityin definingutility services povertyČ
What if we open one last class? 

Vulnerableindividualsare our poor in the 2-class model and 
the richestare pretty the same
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Results – 4 classes 
Class 1 Utility services  poor

20,1 %

Class 2 Utility services  

vulnerable1

13 %

Class 3 Utility services vulnerable

2

27,3 %

Class 4 Utility services -sufficient

39,6 %

Coeff. Std. Err. Margin Coeff. Std. Err. Margin Coeff. Std. Err. Margin Coeff. Std. Err. Margin
0.No access to water base outcome 0.8744 base outcome .6344 base outcome 0 base outcome 0
1.Access to water -1.940 (0.491)*** 0.1256 -0.551 (4.266) .3656 30.936 (0.494)*** 1 31.973 (0.278)*** 1
0. No access to electricitybase outcome 0.2495 base outcome .0272 base outcome .0101 base outcome .0022
1.Access to electricity 1.101 (0.602)* 0.7505 3.577 (3.448) .9728 4.584 (0.899)*** .9899 6.120 (1.108)*** .9978
0.No cooling system base outcome 1 base outcome .9830 base outcome .9734 base outcome .5966

1.Cooling system
-

- 0 -4.055
(1.548)*

**
.0170 -3.602 (0.365)*** .0266 -0.391

(0.120)*** .4034

0.No bathroom base outcome 1 base outcome 1 base outcome .74289 base outcome .0746

1.Bathroom
-

- 0 -17.730
(1.704)*

**
0 -1.061 (0.443)** .2571 2.518

(1.011)** .9254

0.No toilet base outcome 1 base outcome .8621 base outcome .9906 base outcome .0193
1.Toilet - - 0 -1.833 (2.256) .1379 -4.659 (4.877) .0094 3.931 (1.133)*** .9807
0.No kitchen facilities base outcome 0.6187 base outcome .0905 base outcome .4809 base outcome .0487
1.Kitchen facilities -0.484 (1.266) 0.3813 2.308 (1.465) .9095 0.076 (0.748) .5191 2.971 ( 0.296)*** .9513
Observations 2,058
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Results – 4 classes 
It is mainly the vulnerable who are divided into 2 categories: 

scale of vulnerability? 

Class Fuel vulnerable1 :

- No accessto water + No 

Coolingsystem

- No Bathroom

- No Toilet

Class 2 are poorestthat Class 3 
Č Access to water 

Class 2 Utility services  vulnerable1

13 %

Class 3 Utility services vulnerable1

27,3 %

Coeff. Std. Err. Margin Coeff. Std. Err. Margin
0.No access to water base outcome .6344 base outcome 0
1.Access to water -0.551 (4.266) .3656 30.936 (0.494)*** 1
0. No access to electricity base outcome .0272 base outcome .0101
1.Access to electricity 3.577 (3.448) .9728 4.584 (0.899)*** .9899
0.No cooling system base outcome .9830 base outcome .9734

1.Cooling system -4.055
(1.548)**

*
.0170 -3.602 (0.365)*** .0266

0.No bathroom base outcome 1 base outcome .74289

1.Bathroom -17.730
(1.704)**

*
0 -1.061 (0.443)** .2571

0.No toilet base outcome .8621 base outcome .9906
1.Toilet -1.833 (2.256) .1379 -4.659 (4.877) .0094
0.No kitchen facilities base outcome .0905 base outcome .4809
1.Kitchen facilities 2.308 (1.465) .9095 0.076 (0.748) .5191
Observations
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Results – comparisons utility poors and monetary poors (4 
classes model)

Monetary poor 60% Income Total

No Yes Euros

% %

Class1 ςUtility services 

poor 1
96 33.2 193 66.7 2657 289

Class2 ςVulnerable1 98 37.6 162 62.3 2690 260

Class3 ςVulnerable2 405 61.5 280 42.5 4197 658

Class 4 ςNo poor 4 708 85.9 116 14.0 12340 824

Total 1307 751 2058

Scaleof utility services poverty
confirmedby the income

averagebut, utility services 
poorsare not necessary

monetarypoors

Č public policiesthat aimto 
support only the monetary
poorsdo not solveall the 

problemsof accessto utility 
services
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Conclusion

Policy recommendations: 

Policiescouldbe implementedinto 2 steps:
1/  To fight utility services poverty, priority to water accessand sanitaryfacilities(fight disease
to wasteor stagnant water)
2/ Providean electricityaccessfor everyone

Policiesshouldnot be distributed accordingto incomebut to facilitiesaccessand living 
conditions

This methodologycouldbe implementedin other countries
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Thankyou for your attention


