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CHAPTER 23

(rique of Energy Poverty Measurement
and Metrics: The Way Forward
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e for policy delivery, It ;ss turther shaped by the availability of data
L e rees 10 undertake additional empirical research, and pre
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. l'uiulilit-*-ﬁ in terms of social groups considered most in need/
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gy Poverty Metrics

1 the years, ql}i-tg a number‘nf metrics and methodologies have been
~Joped both within and outside the energy sector (Nussbaumer et al.,
1) from which ample knowledge on energy poverty measurement can
 grawn when developing a new metric to measure energy poverty.
I. crgy poverty metrics are either wuni or multidimensional: that is single
L icator base metric or multiple indicator base metric.

e single indicator based metric of energy poverty metric provides an
mbiased, powerful message that is easy to interpret in relation to one
gecific  dimension  or  variable of study. Single indicators are
Jaightforward to handle (Nussbaumer et al., 2011). However, studies have
shown that single indicator only provide a narrow picture of the subject
matter (energy poverty). Modi et al (2005) argued that single indicators are
usually not suitable for less tangible issues such as poverty and sustainable
development; it is perhaps appropriate in some cases e.g measurement of
cconomic activities with GDP. Energy poverty like general poverty is a
complex issue that is multi-dimensional in its true nature. To get a better
understanding of energy poverty, there is need for a holistic framework that
can capture various elements. However, using large number of indicators to
evaluate changes has not proven to be an easy task.

Composite indices are single value derived from number of variables; on
the premise of an existing model that sceks to present an aggregated value
of a concept (Bazillian et al., 2010). Composite indices are widely used as
an alternative to uni-dimensional (single indicator). The need for
aggregated information for easy and convenient analysis unficrscswrcs the
use of composite indices. Composite indices are easier to interpret than
trends in 4 number of separate variables. Composite indices have proven o
more convenient and easy in monitoring  and reporting performance
especially between countries, 1f evaluated with the same m_etl:-mdu.pggy\ at
regular time intervals, they provide information on ch-apgem across dﬁfem?t
units and time, thereby allowing trends to be idmtmeq (_Baml‘lsfu? th?;t;
2010). The composite indices is not without weakness Of dﬂr_a\_»'b‘u,.l'(, “k ]n.
include reduction of variables to a single measure by combining \*ﬂ'f'ﬂd’ f‘l
When the analysis is simplistic of poorly c{iunstrl{s;ufd. Lf-&}tligt{;z)fiﬁi ‘;ln:::hh
£an be misleading in terms of policy. Saisana and Tarantola, (2002) provi .
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Several studies have highhighted the lack of theoreticg) und
humber of composite |

ndices (OECD, 2003: Munda apg i:f;gz mi‘;:
{wus‘mg on 1ssues related to the aggregation model and/q, the w;' g;@-::
W particular. However POSite ingjces .,
useful statistica] s '
the non aggreeators angd

_ Common conrpmz
{ energy poverty is the Multi-dimensigng)
mndex (MEPD), The

Cnergy Pover
Total Energy Access (TEA) and My
Verty Measurement

~tier Eners.
approach,
Energy Poverty Measurement Approach

veral methodologies (MEPI. EDL TEA) have been developed for the
mMeasurement of CRRIZY poverty in developed and de\eloping Countrie
Eight tvpes of WECs can be distinguished that

* context of energy Poverty measuremen;
Khandker Barnes and Samag 2010). Five of the MELrics actually reflect an
(absolute) €nergy poverty concept that is desired ; :

study. The minim, 2 mption threshold approach as proposed
by Modi et al. (2 3 {

_ N Secretary-Genera] Advisory Group
Energy ang Climate Change (UN

4]

UN-AGECC 2010y second, an income

Invanant energy demand approach introduced ip Barnes, Khandker &
Samad (2011 third the Mtﬂl&dimcmionai

Energy Poverty Index (MEPI)
: 2012), fourth the Total Energy Access
(TEA) standard presented in Practicy] Action (2012) and fifth the multi-tier
CNETgy poverty measurement #pproach by Nicolina Angelou (2014) for
Energy Sector Management Assistance Programme (ESMAP). Therefore.
this study undertakes a review of the s

rength and weakness of the five
highlighted methodologies below-
. Energy poverty line approach,
Il.  Estimate of minimum energy req
HI.  Multi-dimensional Emgj Po
IV.  Total Access Standard (TEA) |
\" Muiti-Tier Energy Poverty Metrics (MTEP)

uire to satisfy basic human needs
verty Index (MEPT)

erty Ba -
The Em Pov Line_ . deduced from the conventional W a
oo w Wmmm.‘sﬁw ergy poverty is determined by esumati®
expendi verty _ _




- In the bid 1o overcome the drawback of these two approa .

The Effects of Spotial Distrintion of infrostructure on Resalerdur Progeety fohues w il ;
energy use as a function of income or expenditure and by esiamainy ”
average level of energy use that correspond 10 the amesunt of cxpes dat g
income specified by the official income or cxpendiure pover; .
(Pachauri, and Spreng, 2003). Although this approach &« otergy gywm
measurement is easy to compute and useful 1 deternumng beal. ww of
energy poverty, it is often criticized on the grounds that 1 oni)y peovides &
single energy or fuel poverty line and does not provide an inugin o) way of
suggesting the factors responsible for the Jow spend or low comsurntaon by
households (Jain, er al., 2015). The energy poverty hime approact s gt
consider the efficiency of the energy consumed by the houscriids of
enterprise; hence, the approach is considered W0 naow 0 Prevem e
multiple dimensions of energy poverty. et
Minimum Energy Require to Satisfy Basic Needs %
The minimum energy requirement approach was developed by Modig =
2005 in collaboration with AGECC. This approach 10 emerzy s>
measurement uses estimate to determine the amount of energy Toguiees 0
satisfy basic need (Pachauri & Spremg. 2003 Practical Acuom, 2010
Unlike the energy poverty line approach. 1wo (2) enpergy povery e mus
be exceeded: the first is the minimum amount of final energ) used e for=
of modern fuel and second is the minimum amount of clecinciy for 2
other services excluding heating and mobility (Jain, et al.. 2015 B =
response to the criticism of the energy poverty line approach, w' -;
silent on the efficiency of the energy use. m.

The energy poverty line and minimum energy required estmate 8¢ At
are uni-dimensional and normative in nature. Ascentumng the B mum
jevel of energy required for basic needs is the problem wuh gen
normative threshold. which is usually due t© the significant 1liBr-counery
and regional differences in cooking practices and heating requngiBerst Jan.
et al., 2015). Khandker, er al.. (3&103 ﬂ‘glﬁi that ENETEY ey _' et a2nd
consumption is location specific which is due 0 difference #o
condition and cultural practices. The mummum nceds B Dhyvsics
guantities of energy (for specific tasks) are chosen somewhat #biUaniy |
the opinion of Nussbaumer et.al. (2011). modern encrgy seices have 5
higher service quality, hence it reduce household expend:iture Bnd increag,
resource efficiency simultancously. It therefore implies that 88 techno 2y
improves in energy wise, these metrics (and M}MT 0 be
updated constantly and often lose their utility over time.
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estimation of final and end-use energy consumption. The t.’ﬁ‘w?{ Tlad:; :
defined as the income decile where energy consumption 3 b*-&f" {; "h)'
different from the consumption in the first decile. In lhxs approach, the
threshold represents the point at which energy _dcmand b@ci}mmf ;mex:w;:vc
'@ income changes as threshold below the point can.oniy e.:{:)nmjtmc &B am
f'tiinimum of energy (Jain, et al., 2015). This mcmc« provides the basic
understanding of the difference that exist between income and energy
Paverty. Nonetheless, it is often criticized for not providing insight into the
fietors that keep households from meeting the threshold energy
v'BSumption. Furthermore, the approach fails to highlight that energy
cofSumption is elastic even among the poor (Bensch, 2013).

Malti-Dimensional Energy Poverty Index

The availabiiity of datasets that provide necessary data for both the
developed and developing countries coincided with the notion of poverty as
a multidimensional phenomenon (Deaton, 2010). Multi-dimensional
Energy Poverty Index (MEPI) is a child of the Multi-dimensional Poverty
[ndex (MPI) and it was presented by Nussbaumer, (2012). This approach
proposes dual cut-off instead of a single poverty cut-off to define threshold

In (WO Steps; weight is attached to each sub-dimensions so that the final
headcount of energy poverty that is defined incorporates the importance
that s attached to all each dimension. The authors were of the opinion that

attainment in all the six sub-dimensions are important and are expressed as
dummy equalling one (Jain, e al., 2015),

- MEPI has been criticized on the basis that the proxies used in de

CIerey access quality in this approach are not robust
(2015 argued that possession or mere consumption of a quantum of these
dssets does not translate to energy access for households. Just like It was
noted by KandehYumkella, the then Director-General of the UN Industrial
Deveiopmz Organization, and UN Secretary-General Ban Ki-moon's that
‘the provision of one light to poor people does nothing more than shine a
light o, poverty”. Therefore, it can be said that energy access transcends
Mere Possession of modern energy assets and consumption of small
Hantym, of energy. Fuel stacking which i 4 common phenomenon

ially ;g-_dcve}oping countries is not fully accounted for or penalized.

fining
enough. Jain, er af.,

5 e | CBY Access Standard (TEA)
.y wnight ﬁ the_r:titicism of MEPI, an
Kag o N Mﬂw by the Practical
g ( lK). This approach was devel

alternative multi-dimensional
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altedd the Total Daergy Avcess wiatdand (THAY e ﬁ%\
headvount patio of energs poveity the Mai i“‘*ﬂ “*
I s e TETLAE LI L onskdens the ntensy of
P Fven wilh Uhie Tamerous dimeisions « aptispd 0
table field data and sonw arcay exist
he ahsolute bare punmum tfqu

cloan cooking
Phin appiom TRERS
correspomd o the
deparipie T MED
deprivation ax relevan
the THA, some areas exinl with pioa
where the defimbion is just detime t
of energy vonsumpion

A iy dumeisionally EheaNve.
the nreanity of anergy

as it mvolves on fiekd meavarpmoen!

Fain, of al, 2008 argued (hat even though TH
it has @ binary view of energy access. tdentiymyg
provided by a device can be ditfcult,
and mapping, however, THA provides an aveme for classifying enersd
Wsers ON Spectium of encrgy aceess peyond defiming who 18 10 the fowest
ter of energy access, Jain ot al., (2018) abso ponied out that TEA proveies
a binary view of energy gocess, even though it provides an pxte Ve
dimension of energy access. This implies that TEA mMeasures CHoRgy acces

in terms of “having access™ or "ot having access” even though | Capture®

- several dimensions of energy poverty.

Multi-Tier Energy Poverty Index .
nding the subtle difference in CHERRY POVeT

WW&T& ((;TI"} The am s Qd& \_'1‘1{‘!9 R

i that of the Global Tracking Fra
multidimensional approach for measurement of energy paverty. 1hey
lity of energy poverty with multi ters. Ths

combined multi-dimensiona

imphies that all the facet of the community is capuured in ferms of the
households or COMMunNity energy avcess, productive ene gy acoess i
agricultural processing and enterprises for eCONOMIC ACLIVITES The multi-
fier energy poverly medsurement approach was develor o by Nicolina
who is an Energy economist for Energy mrf management

Angelou
Assistance Programme (ESMAP) in 2014. This method of @hergy poverty
access as qi:nmmuum of

measures energy poverty based on energy
improvement, based on the performance of the c-mgyfmpph which
¢ » Capacuty, Duration/Availability. Rchamﬁy. QO; '
A%fnrdabahty. Legality, Convenience, and Health & Saferv 1 !_“":
composite energy poverty approach and it is expressed Bthe maticalle
L1 x K). The multi-tier cn{;rg}- captures all fh: dnginf? -
poverty from different tiers of the community. Muitrtﬁ%ﬁ‘ﬁnw@ ?m?}
not g_\n'iy measure the consumption of energy SCTVICLS. Milm g }i’k does
quality. reliability. affordability, safety and adequacy ‘ﬁmg» k‘“tﬂ\?x the
method has been applied by ESMAP in five coundfiés namel o The
India, Ethiopia. and Malawi and has since e ﬁ:_%}' DRC,
e o p wpRcied 1}@

ko

mncludes;
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il dimensonality and the composite  measurement uppmau"h ot the
bt e cucrgy poverty measurement approach is a good improvement to
e sty multdimensional energy poverty measurement approach

i e subimoston of Bensch (2004), he argued that MEPT and TEA are two
voripostie unhices which deliver quaite distinet results mainly dtf[wndmg on
TRt ve judgment inherent i the two indices, MEPTL allows for a certain
deetee ol deprivation (e.g. a household maybe energy non-poor even
WIhOUE having neither a fridge nor a television set), while the TEA is far
mare restowtive i that everybody is considered energy poor who is
deprved inoany of the six sub-dimensions of the TEA, The multi-tier
amework underlying Bevond Connections will prove to be a wol for
measiring  and  poal setting, investment prioritization, and tracking
progress. Tt will help us capture the multiple modes of delivering energy
avcess from grid 1o off-grid and to the range of cooking methods and fuels.
twill also help reflect the contributions of various programs, agencies, and
nattonal povernments  toward achieving the sustainable energy for all
(SEAALD goals,

Summary

Goine by the foregoing analysis, it can be observed that a giant stride has
been made towards the development and application of energy poverty
metries for better and efficient estimation of energy poverty in both
developed and developing countries, especially in the last two decades.
However, energy poverty measurement metrics and methodologies have
been eniticized on several grounds. Some of the critical criticisms of the
metries are: inability of the methods to capture the efficiency of the energy
options (cleanliness),  climatic variation. over-reliance on indicators of
energy poverty that preclude energy access, the binary nature of energy
access measurement, intractable field data and lack of absolute bare
minimum energy threshold for energy consumption. The metrics have also
faled 10 caprure the quality and efficiency of energy access which is an
IMportant indicator of energy access.

Conclusion and Recommendation

Having crincally analysed the strength and weakness of the five identified
CNergy poverty metrics, the study concluded that energy poverty metrics are
I}‘*&.‘ll‘\’c on  several  grounds depending on  the conceptualization,
lhcr_ctnrc. m order to develop a more effective and generally acceptable
melric for energy poverty measurement, the critical criticisms of the
:‘::*:::‘; mug be addressed. Atit‘!?l.itln. must be paid to the efficiency of the
SR energy consumed, the socio-economic and climatic determinant of
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