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EXECUTIVE SUMMARY (ES)

ES 1:Introduction

Energy drives all human activities in all sectors worldwiieof 2018, he household sectarasthe
third-largestenergy consumaeafter industry and transportation sectgicbally. The narrative differs
significantly in Ghana. The residential sector consumed nearly 42% of the total final energy supplied
to the country in 201,9%ollowed by thetransportation sector (36). Several hasehold activities
depend on energyHowever, researchand infrastructuralnvestmentshave focused on cooking,
heating, cooling, and lighting endses in recent yearThoughlighting, cooling and heating engses
have pushed the frontiers téchnology towards finding sustainable energy supply sources like
renewables and demand technologies like eneffigient appliancesind light bulbscooking end

use has become a source of global health crisis in the, lasmeell aother environmentalancerns

it presents. This is due to theerreliance on biomass especially developing countrieS.herefore,
understanding the choices around cooking fuels in the househotddeisedsignificant research
and policyattention over the last coupleadécades to help plan sustainable transition alternatives for
this sector.

The purpose of this review is to unearth the empirical reailitiesms of what is known and unknown
regarding the dynamics of meal choices, cooking processes, cooking fudiseamdmbustion
technologies in the Ghanaian household.

ES 2: Energy policy landscape in Ghana: The place of the household, gender,
health and the environment

The energy landscape of Gia in terms of the final energy consumisddominated byetroleum
products (47.6%)bhiomass(37.4%) and electricity (15%) ag 2019 The consumption dfiomass
fuel is estimatedtaround20 milliontonnesannually by the househaoddctor, with the supplymainly
coming from the natural foresktiquefied Petroleum Gas (LPG) is consumed mainly in urban
householdswith the supplycoming from local and foreign sourceand the latter source being
dominant Electricity is the least used fuel for cooking for various reggbessupply is mainlyrom
domesticpower generation plantsBy the end of 2019, a total of 18,189 GWh of electricity was
generated by the various installed power generation plan@hana. Power generated from 14
installed thermal plants dominated the generation mix at nearly 60% for GVtaleathe shares of
the hydro and renewables plants stood at 39.9% and e3pectively as of 201Fhe energy sector
policies reviewedhave fairly covered issues arourmboking fuels However the 2010 National
Energy PolicyyNEP)and the2010Energy Secto&trategy and Development PIBEESSDP)arethe
two documentsthat extensively outlinedpecific goals and measurés the cooking endise
Specific to sustainable cooking fuelsetNEPseeks tgromote the production and use of improved
and more efficienbiomass utilization technologiemdalternative fuels like LPG as substitutes for
biomass fuels. The ESSDWhich is the implementation pathway document, revealed that the country
soughtto increase access LPG from 6% as of 2010 to 50% by 20This 2015 target for LPGvas
missedas only 22.3% ofGhanaian householdsad access to LP@r cooking as 02017 The
SEforAll initiative targets the biomassid LPGsectos. The 2015 SE4AIll Agenda soughtensure
that all households using biomass fuels albpt improved energy saving cookstoves by 2020.



Additionally, it sought toensure thdransitionof 50% of households tdhe use of LPG as their
primary cooking fuel by 202@y 2017, only 24.% of households in Ghaneho use biomass fuel
were using improved cookstovesnd only 22.3%of households were using LPG as their primary
cooking fuel Clearly, lomass and LPG fuels received the most coverage in the policy, sptte
little to no attention paid to electricignd biogas for cooking

In terms of implementation effectiveness, there is still a long way from achieving the policy goals
and targets. There are some notable initiafimesethelessThe promotion of improvethiomass
cookstoves has received considegaditention through support from international and local NGOs,
development and research institutigras well asgovernment agencies. Initiatives such as the
implementation of thePG cylinderrecirculation mode{CRM), Ghana LPG promotion programme,

and ntroduction of subsidies on LPG have been implemented to increase the adoption of LPG. Also,
emphasis has been placedlo@health and livelihooéffectsof biomass fuetonsumptioron women

and children and the importance of sustainability in the ermmangy

ES 3: Cooking in the Ghanaian household: Understanding the related national
markets of fuels andtechnologies.

Approximately67% of households in Ghana use polluting fuedsheir main cooking fuels together
with traditional cookstoveas of 2016/201according to Ghana Living Standards Surn@&sven
(GLSS7). These are mainly firewood (33.3%) and charcoal @4.Eirewood is predominant in the
rural areas (63%jvhile charcoal (44.3%) and LPG (34.8%) dominate in the urban areasraaithe
cooking fuels. less than 1% of households in Ghana usetrgdéy as their main fuel sourder
cookingas of 20171t is safe to say that maryuseholds use multiple fuels or technologies for
cooking (a pheulsmernen stt e pakieuthrgiix pf.fueldamdetechnologies
that areused differfrom household to householhsed on geography and the available resources.
Consumersare familiar with a broad range of cooking options for each fuel. ffpe charcoal
cookstove marketisdamn at ed by tr adi t i o,whiléthectbumer stpvewitt a n d
oven is very popular among the users of LFP@e woodstove segment is still largely dominated by
3-stonehearthsalthough some alternatives such astines and clay stoves ande wellimproved
wood stove like Philips andEnvirofitdwood stoveexist

The biomass fuel market is highly informal. Private players dominate the supply chains of biomass
fuels. Charcoal production is undertakendsgups of landless labourers using the-andb u r n o
system They usuallyproduce an average of -1 bags of charcoal in a week, whiate collected

by the first layer of middlemethatare responsible for getting the bags to accessible rohdset
consumer®f charcoalare the coastal geons, especially urban households. Fuelwoods are easily
accessed by household members, especially women and children in the nearby bush or sometimes
from distan farmland. Butsome private playengroduce and deliver firewood in bundl€yver the

past twodecades, there have been efforts to introduce and promote the adoption of improved and
energyefficient firewoal and charcoal stoves in Ghai&e improved cookstove market of Ghana

is currently dominated by ceramic lined charcoal stove mmaceramic lined charcoal stove
products

LPG iscurrentlydistributed by about 42 LPG marketing companies to about 641 gas refilling stations
across the country. These refilling stations serve customers who carry their empty cylinders to the
gas refilling stations to get them refille@hana is attempting to move towards the branded cylinder
recirculation modelan approach in whictylinders are no longer owned by the customers but owned

%



by the LPG marketing companies to improve cylinder inspection,tem&nce and overall safety

This model was initiateébllowing the various LPGexplosionsthat occurred in the countrin the

recent pastRegarding LPGndigenous production ut put fr om Gh atfenawith Oi | |
a capacity to produce 45000 basralday, has performed below capacity for decades, reportedly due

to underinvestment, lack of maintenance and .dBletvertheless, the government of Ghana has
establisled the Ghana Cylinder Manufacturing Company and Sigma Gas Ghana, as well as three
refilling stations in the coastal andrthern areas around the 2000s to promote easy access to LPG in
the country.

The continuous production of charcoahich farmers see as a form of insurance to crop faibast
(affordability), safety issues, neavailability of spare parts on the open market to replace broken
stove accessories, stove suitability (particularly the size), household size and thealaekemess

of the environmental and health benefitave been identified as potential barriers to the acceptance
and adoption of clean cooking fuels and technologies in Ghana.

ES 4:Cooking practices in Ghana: Understanding the choices of different class
of households.

Households in Ghana consume wide varieties of staple,fatttissome commosimilaritiesamong
certain groupsbut othersare native to specific groups of pple. Households in Ghana generally
adopt different cooking fuels, cooking metiscand conversion technologies (stoves) basddain
availability and affordability staple foodandhouseholdsizes. The fuels used foraokingin Ghana
are woodfuel (firewood)charcoal LPG, and electricity using cooking devices including metal coal
pot, threestone open fire stove, improved cookstoves, and electric siaddscal and foreigmade
LPG burnersAlso, the practices of fuel stacking by households have beenvetdsegr Ghana
especially in the northerregiors. The method ofooking, the quantity of food, the type of cooking
activity, and the taste of food are some of the remaesociated with the practice of fuel stacking.
The gaplefoods consumedy householdareinfluenced by geographical location, type of food crop
cultivated and cultural and traditional practicd8ocumentations on thgender perspectives of
cooking fuels' choice and foods cooked in the household have received little attention in the
literature.

Incomeplays a major role in household cooking fuell &mod decisions. Bnost half (42.7%pf the
household income is spent on foodlike cooking fuels. The cost and benefits identified with types
of cooking fuelsdeterminethe choice othefuel. For instance, lbmassfuels arethe most adopted
fuel typebecause of affordability, accessibility and availability despite the health Ba=maciated
with their usage. LPGwhich has dot of benefits especially convenience, is used mostly by urban
household.

ES 5: Opportunities for cooking with electricity in Ghana

While 85% of theGhanaianpopulation has access to electricity, more than 70% still cook with
biomass fuelsSpecifically, household survey data show that less than 1% cook with electricity,
although this is the cleanest way to cook with minimat gati ve I mpacts on ¢
household air pollution. More interestingly, the country has a surplus of more than 30% peak
generating capacity on the grid which can be taken up by households if electricity is promoted as a
clean affordable optiorPreliminary analysis based on the price of charcoal, LPG and the price of

Vi



electricity per kWh suggests that Ghanaian households could saN®¥@6f fuel costs by switching

to fully electric cooking with energg f f i ci ent appl i ancefecusolbPGever ,
promoting a clean fuel stack with LPG and electricity seems a more viable pathway and mitigates the
risks of relying on one fuel source. Of coursese cost calculationdo notprice in the additional

health benefits, convenience and time savings associated with electric ¢coaktirgnergyefficient
appliances Electric cooking is currently not on the radar for most actors in the energy sector in
Ghana, howevepbking attheelecticity access, supply, and demasahtext inGhanathere seems
tobeagoodcasefdrur t her 1 nvestigation of electricity
push to increase LPG use in the population. Further work would need to explore thelubiypé

Ghanian cuisine with modern energfficient appliances and explore how these new cooking devices
might fit into the fuel stacks of modern Ghanaian households. Further analysis would need to evaluate
the supply chain for these new appliances explore potential delivery models that offer consumer
financing developed in order to make electric cooking and the associated-temgesavings
accessible to lower income households.

ES 6: Conclusion

The market for modern energy cooking services tsfulty developed butan be described as one

that is developing. The various energy policies reviewed concentrate more on promoting sustainable
consumption of the traditional solid fuels (charcoal and firewood) than pushirbeftiansition
towards moden cooking fuels like electricity and biogas. There are measures in the policy
instruments promoting LPG &g alternative cooking fuel to traditional solid fuelsut the same

cannot be said aboatectricity and biogatiels

Additionally, the potentia and the benefits of modern cooking fuels like electricity and biogas have
not been extensively documented. The puliiereforeknows little about thenany benefits of using
these fuesourcedor cooking The lack of awareness coupled vitik perceied high costunsuitable
appliancedesigrs and the continuous support given to traditional fuel systems have inhibited the
development and adoption of modern cooking fuel services in Ghana.

It is important that government takes pragmatic steps to desehipgies to promote electricity and
biogas as effective modern cooking fuelsupport thechievement othe Sustainable Development

Goal 7 target of ensuring universal access to affordable, reliable and modern energy services by 2030.
The lack of docmentationon the high potential on the use of electricity to cadkp presents an
opportunityto investigate the dynamics aroumdincluding exploringvhat people think and believe

about electricity for cooking, the misconceptions and the unverifiaé¥es and opinions about this

fuel. Finally, interested stakeholders including the governwéhhave to create more awareness
amongst the wider population across the coumirgrder tomotivate householdsn the use of this

clean cookindguel source
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1 INTRODUCTION

1.1 Background

The importancef energy to the human society cannot be over emphasized as all human activities
are driven by energy in different forms, types and structiifesshouseholdectoris the third largest
consumer of energy globally as of 20dfer industry and transportati sectorgIEA, 2019. The

sector, together witlthe commercial sctor, is responsibld or 20 per cerehergof th
consumptionn 2018 and is expected to reach about 22% in 2050 (IEA, 28i8ational levels, the
narrative may be different from the global picture. Of the total 11,052.8 kilotonnes of oil equivalent
(Ktoe) final energy supplied to the Ghanaian economy in 201%es$identialsector consumed 43
followed by thetransport sector (37%) amadustry sector13% (Energy Commission, 2020)he
household sector attracts lots of attention from reseescinational and internationatganization

due tothe consunption ofdifferent types of fuelsuch alectricity, petroleum products like natural

and liquefied petroleum gas, and biomass fuels like charcoals and woodinethe bases dhe

supply and demand dynamics of the different fuels used in the household septed aoith the
sociaeconomic as well as environmental implicasaf the use of such fuels, the household energy
landscape has becoméeavily researched field over the ptwstedecades

Several household activities depend on endngy recent reseancand infrastructurainvestments
have focused ofour major energenduses namelycooking, heatingcoolingand lighting Cooling,
heating and lighting enduses are driven by technology advancement terms of ekctricity
infrastructureandelectrical appliancedEA, 2011). For instance,drgescale use of fossil fuels and
hydro-power technologies have long symbolised moderaiy industrialization z - at & | b a k
Imran, 2016) Electric power generated from these sources has become cremiahéffor all social

and economic activities in the modern civilizatioAs air conditioning in household and commercial
buildingstransition from being a luxury activity for only a select few to a necessary activity for a
majority of people thedemand dr electric powehas also increasgtirge-Vorsatz 2015;Cabeza et

al., 2014) This increased demand coupled vatactricitywastagéenas fuelledurtherexplorations in

new frontiers of energy systems and energy efficiency technolegas as energy saving bulbs,
energy efficient air conditioners and refrigerat@esA, 2019.

Cookingenergy enelise however presens a far greater concern to the wollkarly 3 billion of the
wor |l dos p o(mainy &am lopsara pnidéieincomecountries)rely heavily on solid fuels
like wood, charcoal, crop wastes andnaal dung for their coakg and heating needs (WHO, 2018
2016. These fuels have as mudkstructivepotency as fossil fuels idriving climate change the
biggestchallenge for the worlth present timg¥ z - a t & Imiarm2016 Kaygusuz, 2010 Aside
the environmental dangethesecooking fuels posethey are responsible for some 4 million
premature deaths annually among children and adults from respiratoraraimaascular diseases
andlung cancerdue to their high levels of pollutiofWWHO, 2014).Household air pollutiofHAP)
wasresponsible fonearly 7%of the global disease burden ag018andhas been classified globally
amongthe most important environentalhealthrisk factos today (WHQ2018 2014). Women and
children are particularly exposed to high risk of burns and injuries from the gathering, production and
use of theesolid fuelsas well as poisoning from keroseretype of energfVHO frowns upon
(WHO, 2016;2014).

The over reliance orbiomassfor cooking and heatingresents as much soeaonomic and
environmental concerns to Ghana as any other developing country espetiallpSahara Africa

1



(SSA) The consumption of biomass (wood and chardoalyooking in Ghandropped from 72.8%
in the 2012/2013 period t67% in the 2016/201period (GhanaStatistics Service 2019 2014).
Though an encouraging downturn, biomass usge@ally in the rural part of Ghana still
significantly highandamongthe highest irthe SSAregion GSS, 2019 The GSSecommended
that alternative cookinfyel sourcesuch adiquefied petroleum gad.PG) and biogasire neededs
a control measure to avoid devastgenvironmental degradation resulting fréimeover reliance on
biomass cooking fuels (GSS, 2019

Policy implementation gapsesulting fromlack of political will as well agpublic misconceptions
have been some ttefactorsslowing down theransition to the use of modern cooking fuels in the
Ghanaian househqgldspecially electricityTheuse of LPGas the maircooking fuelincreased from
22.3% in the 2012/2013 period tet.2% in the 2016/2017 period This repreents amee 2.2
percentage point incremeower the 20132017 period The share of households using electrieisy
their main cooking fughowever remainthe same &.3% from 2005 to 201{Energy Commission,
2020;GSS,2019;2014; 2008) Currently, in Ghangthe extent of the awareness level of households
regarding modern energy cooking services is not fully understbae so, the factors that determine
the choice of foodgooking habits and cooking fuetan be understoddom exploring theexisting
literature

The purpose of this review is to uneattte empirical realities regardinghe dynamics of meal
choices, cooking processesgcooking fuels and fuel combustiaiechnologies in the Ghanaian
household. Specifically, the revieseekgo explore these manuestions by reviewing the empirical
evidence uncovered by other researchers on the subfexfollowing questions give context to the
review work.

1 Whatis the place of the household, gender, health and the environment in the eolerg
landscape of Ghana?

1 What do we know about the marlsetgmentatiosof fuels and fuel combustion technologies
with respect to cooking in the Ghanaian household?

1 What do we know about the choices of different classes of households in terms ofcookin
practices in Ghana?

1 What opportunities exist foromotecooking with electricity in Gharva

These questions are exploretbre comprehensively in the sections following the introductory
methodological and the contextualisatisectiors. The methodological processes involved in the
development of the review are documente8eaation Two. Section Three situates the review in the
appropriate context of energy for cookihgthis section, the relevaptopositionsthat put the review

in the context of energy for cooking and the seemnomic and environmental implications are
discussedThe energy policy landscape in Ghana that reveals the place of the household, gender,
health and the environment are discussed in Section IRdbection fve, relevant literatursources

are reviewed to understand natidpalthe market segmentation®f fuels and fuel combustion
technologies with respect to cooking in the Ghanaian houseBetdion Six discusses pieces of
evidence on the choices of diffatelasses of households with respect to cooking practices in Ghana
while Section Seven unpacks the opportunities that can foster the promaticnak interventions

in GhanaThe final sectiosummarize and concludes the review.



2 REVIEW METHODOLOGY

Section Objectives: This section seeks to highlight

1 The main review procedure used for the review
1 Procedures used for sampling materials

1 Type of materials used for review

1 Sources of materials

2.1 Introduction

The processes involved in thevelopment of the review are discussed in this secftiba section
also sets the parameters for the reviswclearly defining the scope, depth and boundaries of the
review.

2.2 Methods

Desktop review techniquegereemployed ¢ analyse the contents of selected empirical studies and
technical reports/documents in the following ardamisehold cooking fuels, choices arodadd

and cooking fuebecisionsgender dimensions of cooking fuels decision making in the household
andpadlicies on household cooking fuels in Ghafhese areas are basically the key search phrases
used in various search engines and databases to identify relevant articles for the review. Over 100
online databases registered on the University of Ghana oibliagylsystem were scouted for relevant
articles for the review.

Desktop reviews an effective techniquéiyder 2019 that has been widely used to acces$ect
(sample)andanalyserelevantempirical studies on interested subjetitss a technique that suits the
purpose of the review to draw out evidencegolicy considerations for household cooking fuels and

the corresponding gender implications, the choice of food types prepadstb&ing fuels preferred

in the household as well as the market dynamics of the different fuels demanded by the household in
the urban space in Ghana.

2.3 Sampling and typesof review materials

The main selection criteria used to sample the materials for thevrewvrelevanceThe fact that a
particular material could enrich and add value to the review discussion was the first and most
important criteria considered for sampling materials for the review. Once the authors eatibieler
material as relevant, othéeatures of the material count as secondary issues but not completely
ignored. The periodof publicationwas next considered for the selection of the materials. This
criterion was important to ensutlat aside relevance, recent materm@isducedparticularly in the
20102019 perion the cooking fuel discourse reced/as much consideratias possibléo reflect

recent trends and dynamics in teeergy marketFinally, the reviewalso prioritised materials
published in th&nglishLanguage for easy undganding and analysis.



Based on these selection criteria, the reviewsideed peerreviewed journal articles, government
and norgovernmental technical reports well as international conference materials on energy in
general and cooking fuetgrticulaty in Ghana

2.4 Profile of review materiak

An inventory ofmaterials revieweavas compiledregardingthe main themesf the review work
This entaiéd counting the mierials/studies reviewed oine energy policy ladscape in Ghana,
market landscapeof cooking fuels and technologieg the Ghanaian households, aocodoking
practices in Ghana. The purpose @& phofiling wasto assess the extent to which these themes hav
been researched and documented in Ghadae 2.1 presents the profiling of the reveglanaterials
under the various themes.

Table 2.1 Inventory of the reviewed materials according to the themes and types of materials

Themes Extent of coverage (Number of researcimaterials Remarks
found)
Peer Government | Non- Other
reviewed technical Government
journal reports technical
articles reports
Energy policy 2 10 - - Documentation
landscape in on energy policy
Ghana: the place is predominantly
of the household, at government
gender, health ang level. Few peer
the environment reviewed journal
articles have
digested and
reviewed national
energy policies
Cooking in the 9 5 8 - There is fair
Ghanaian amount of
household: documentation or
Understanding the market
market segmentations of
segmentatiosiof fuels and
fuels and technologies in
technologies Ghana.
Cooking practices 43 2 2 1 Issues of cooking
in Ghana: practices anthe
Understanding the choices
choices of households make
different classes o have been well
households researchedA lot
of the
documentations




are peefreviewed
materials.

Sour ce: Aut horsoé construct

2.5 Section Summary

The review employed desktop review techniques to understand the landscape of energy for cooking
in Ghana.The materials used fohé review were selected baseatheir relevance and period of
publication(recent publicationsyith priority given to materials published English Languagerhe

types of materials considered varied from pesiewed journal articles to government and -non
governmentrelatedtechnical reportsin all, aboutl2 materials were reviewed to understand the
energy pticy landscape in Ghanwith critical focus placed on unearthitige place of the household,
gender, health and the environment. Ab2Rtmaterials were reviewed tanderstand the related
nationalmarket landscape r 6 ma r lbfduels and feahrivlogsein regard to cooking in the
Ghanaian household. Finally, abd@materials werestudied to understand the choices of different
classes of households with respect to cooking practices in GHamageneral notion is thagnergy

and related policies witlsignificant considerations for the household, gender, health and the
environment haveeceived just a faicoverage in the literature while the dynamics of the national
dmarkets c a forefu®l and the combustion technologies as well as the choices concerning cooking
practices in Ghana have been well documented.



3 CONTEXTUALIZATION OF ENERGY FOR COOKING

Sectionobjectives: This section seeks to provide evidence on

1 The importance of energy to all demand sectors including the household sector

1 The contextualization of how energy affects household production and productivity
(bringing issues of gender into perspective)

1 Global, SSA and Ghana shares of energy consumed by the household sector and
specifically, the share of total final energy consumed by cookingisad

1 How Goal 7 of the Sustainable Development Goals (SDGs)kisdito other SDGs

1 How other local contents with respect to energy serve the cooking needs of the Ghi
households.

3.1 Introduction

In this sectionrelevant documents are reviewed to establiskcdnéextualinkages between cooking
energy and h eegcomamit cahdd environrseatal iclaracteristiEstablisting these
linkagesensuredhatthe objectives stated abowere achievedlheserelationshipsarediscussed in
the subsequent stdections.

3.2 Global overview of energy for the household sector

Energy continues to play a pivotal role in the production and distribution actieft®msgery sector
across the globe. Its influence cannot be over emphasised activities from production of goods
and services to their distribution to the final aamers all require substantial amount of one or multi
forms of energy.Thisimpliesthat energy is central to all major opportunities and challenges that the
world faces todayncluding jobs, productivityyelfare,security,access to energy for all, aceds

clean energy, climate change, good health and molgiityted Nations 2018. Accordingly, the
United Nationghrough a globatonsensuby countrieshas set a target to ensure universal access to
affordable, reliable and modern energy services @302 This target is to bachievedthrough
increasing significantlythe proportion of the population with access to electricity and the proportion
of the population with primargelianceon clean fuels and technology (URD18.

As cities urbanise, exparahd modernise, thpatternof residential fuel consumption shifts from
bi omass to kerosene, c o alLPGaandkleairicity (Banses, Krutifla & o 0
Hyde, 2005)The world is increasingly concerned abouttihpees offuels consumedybthe household

sectorin dundevelopeat i t i e s 6 farrwb main réaboasgnédrenmendl and health issuesf
users

For environmental concerns, specifically climate change issues have bedevilled the world in the last
couple of yearsIn consequere, there is a global alliance to move away from fes#l powered
electricity to renewable led electricityhe world wants to see a substantial increase in the share of
renewable energy in the global energy mix by 2030 (RINL3. In the electricity setor, the global

share of renewable energy in the total final energy consumption increased7#ro¥ in 2010 to

24.7% in 2017. This significant jump is driven by the renewable energy technology adoption rate in
the developed world and the Asian TigershgdChina.Unsurprisingly, though access to electricity
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reached 90% in 2018, the biggest deficits are still concentrated iniBAearly 548 million people
living without electricity (UN,2018.

The lack of cleanaokingfuels in most pastof the developing world has created both environmental
and health concerns over the years. Though the proportion of the global population with access to
clean cooking fuel and technologies have seen a slow progress from 56% in 2010 to 63% in 2018,
approximately 2.8 billion people worldwide remain without access (20N.8. FromModern Energy
Cooking ServicesMECS) perspectivefour billion people around the world still lack access to clean,
efficient, convenient, safe, reliable, and affordable cookingggrieTraditional cooking fuels used
mainly in developing countries coupled with the slow adoption rate of efficient technologies present
diverse challenges that are discussed in the subsequesgidns.

3.3 Cooking fuels and vulnerable groups

Vulnerability in the household is strongly correlated with forms of energy used by the household.
The less vulnerable are thought to consume more modern fuels while the more vulnerable groups
depend much more on traditional fyedacapsulated iye energy transitiotheory or energy ladder
framework(Figure 3.1) The energy ladder framework hypothesises that asdbeomic status of
households improve, thegndto consume more sophisticated fudiiefnstraVan der Horsi&
Hovorka, 2008 Hosier & Dowd 198Y. Following this framework thereforéouseholds will shift

from the use of crop residuand animal dung to woodfuel, charcoal, kerosene, LPG and finally
electricity astheir income increase€ontinuously poor households are therefdedt with little or

no choice of shiftingup the laddeto modern fuels like LPG and electricity. Instead, tbegtinually

use traditional solid fuels such as woodfuel and charcaoa¢bgssity rather than by choi¢é€mstra

Van der Hors& Hovorka, 2008 Barnes, Krutilla &Hyde, 2005%.

Several research findings have been consistent wéhhypothesis thus farwith the general
revelation suggesting that household switch to the consumption of LPG and electricity for cooking
as they become economically prosperous. But mopeitantly,not only economic characteristics

but social, government and private sector interventions, demand and supply dynamics all play
significant roles irshapinghousehold@movements alonthe cooking fuel ladder (Mwaura, Okoboi

& Ahaibwe, 2014;HiemstraVan der Hors& Hovorka, 2008.

1 https://www.esmap.org/thestate-of-accesgo-modern-energycookingservices
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Figure 3.1 Fuel transition conceptual framework
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Other vulnerable groups thateaffected by the energy decisions and the forms of energy consumed
by the househoklespecially, in the developing worddle women and childreffhese vulnerable
groups bear the heaviestunt of polluting and inefficient cooking systems becatlsey arethe
backbone of the househofi®oking systenand end upreathing in smoke from these systgbas,
Pradhan & Nonhebel, 2019VHO, 201§. In developing countries where 60% of the population
depend on solid fuels, womend girlsplay significant roles in cooking fuel decision making because
they make or collect most difie fuel (Shailaja, 2000)Their ultimate preference is woodfuel for
cooking especially in the rural areas since it is easitgssible with nearly zero economic cost. The
penultimate is charcoal whose production heavily requires Besed on the risks associated with
gathering the solid fuels and cooking, most of them face hazards inchudimgy injuries, poisoning,
cataractgo chronic headaches and respiratory dised3adicularly for the gidchild theserisks
significantly constrainherin terms ofheravailable time for education, rest and productivetwees

for income generatiorNational timeuse surveyeportfrom three ECOWAS member countries
reveal that women from poor households spend betw@enn@inutes more on cooking per day

3.4 Cooking fuels and health

The World Health Organization (WH@}psessed thaboking enduse hadecome a source gfobal
health criss in the homeBy 2016, he WHO estimated thatearly half of humanity (about 3 billion
people)dependedn solid fuels like charcoal and woodfuel they have gathered from their immediate
environment or purchased with scarce incoWdHO, 2016) Fast forwardto 2020, four billion

2 https://www.afdb.org/fileadmin/uploads/afdb/Documents/Generc
Documents/ECOWAS_Policy for Gendeairdtreaming_in_Energy Access.pdf
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peopleworldwide are reported tdack access to clean, efficient, convenient, safe, reliable, and
affordable cooking energgccording to the World Bank, ESMAP and ME@Snergy Sector
Management Assistance Progrd®SMAP-, 2020) The solid fuels, which are often burnt in
inefficient stoves for cooking and heatipgrpose$aveturned the homevhich is supposed to be a
place of safety and refugi@to one of the most healtlamaging ewronments (WHO, 2016).

The burning of solid fuels like biomass and coal for cooking and heating purposes in traditional
cooking stoves and open fires produce large quantities of dangerous pollutants ranging from carbon
monoxide(CO) and particulee matter(PM) to volatile organic compounds. In dwellings with poor
ventilation, emissions of these pollutants can reach 100 times the levels recommended as safe by the
WHO dndoor Air Qualityguideline®(WHO, 204). This singular act of pollution termed househol

air pollution (HAP) in the literature is the single largest environmental risk factor for health
worldwide and, this isthought tohave beemesponsible foabout3.8 million premature deaths in

2018.2 For many of the peopleontinuously exposed to HAEhe consumption of these solid fuels is

by necessity as it is a means to survival rather gnaference based dhe availability of choices.
Theconsumption of these traditional polluting fuels using the inefficient stalgeperpetuatethe

incidene of poverty amongst these households as it creates unsustainable health burdens on the
households. As mentioned in the precedingsetiion, women and children are the most vulnerable
when it comes to the burdens exerted by the widespread dependeheseopdlluting fueltn the
developing world

3.5 Cooking fuels and the environment

Household fuel combustion is a significant sourceasbon emissions into the atmosphere that adds
to the greenhouse gases responsible cfonate change extreme eventbat dsrupt regional
environmental systems critical to human welfdfer this reason, measures to reduce household air
pollution present an unrivallegpportunity to realise climate and healthlmnefits.

Household cooking fuel cdnustion is thought to prode 2%4 of global emissions of black carbon,

the second largest contributor to clite change after carbon dioxi@0,) (WHO, 2016) Black

carbon absorbs a million times more energy per unit mass tham@@xerts its impacts over a
shorter periodelatively and these impacts are especially magnified on a regional scale in areas close
to the source of emissiofg/HO, 2016) Because of its short lifespan in the atmosphere, reducing
black carbon emissions can lead to immediate slowing of global warkharg.than 8% of all black

carbon emissions from household combustion come from developing co(wtki€s, 2016)

In addition to the emissions, household cooking fuels also cause further environmental damage that
exacerbates thglobalclimate change menac&ccording to the International Energy Ager(tiA),

more than half of all wood harvested globally is used for fuel (EDA9. Generally, woodfuels are
harvested froormearbynonforest areas by rural folks at almost zero c@sit of the rural areas
towards periurban and urban areas, collecting and selling of woodfuel is an economic livelihood
activity for a significant proportion of peoplésidegathering deadwoods, theategory of woodfuel
dependent people cut down trees from shrub and woodlande&b fmeas for sale in local markets.
These activities certainly contribute to global widespread deforestation particulavipodfuel

3 https://www.who.int/news-room/fact-sheets/detail/householehir-pollution-and-health



https://www.who.int/news-room/fact-sheets/detail/household-air-pollution-and-health

dependent regions like Asia and Afric@donsequently, many ecosystems and wildlife habitats are
disrupted on a large ale around the globe.

Charcoal I's an i mportant fuel I n the househo
because it features prominently in the cooking fuels used in the urban areas. Its prauoeeeef

presents a far greater environmentak than woodfuel because it involves a grosskfficient
production process. It is produced through the chemical transformation of biomass in a process called
pyrolysis or carbonization. This chemical transformation is carried out in the absencehafraby
breaking down the biomass into its elemental components rather than bucoimgpiétely Because

the common raw material often used is wbadvested through clear felling, selective cutting or from
grownplantation unsustainable charcoal pitection process contributes significantly to deforestation

(NL Agency, 2010. As of now, thecharcoalproduction technology in most developing countries
especiallyin SSAis raw and crude mostly in the form of earthly mound kilfteese technologies

have efficiency rates of around 13% to 150A0, 2017. Based on these low recovery rates,
NaughtonsTreves et al.007)estimated that the production of 50 tonnes of charcoal from hardwood
may require the clearance of 1 square kilometre of forest cover.

3.6 Section Summary

Energy is fundamental to all activities and sectors in every economy glotaéyhousehold sector

has particularly attracted attention in recent tiches to the types of fuel and the impacts on the users
and the environmenk.ots of poorhouseholds in developing countries are trapped in energy poverty
confined to the consumption of solid biomass like crop residue and animal dung, woodfuel and
charcoalWhile their economic status influergnese fuel choices, the fuel types consumedrim t
contributehighly to their economic statu$he heaviest burdens aserneby women and girls who
spend considerablmount oftime and efforts in the production, use and management of these solid
fuels

Cooking fuels present health and environmensaués that concern the world. Household air
pollution is the single largest environmental risk factor for health worldwadet isresponsible for

nearly 5% of the global disease burden. Household cooking fuel combustion is also responsible for
25% of gbbal emissions of black carbon, the second largest contributor to climate change after carbon
dioxide. Additionally, the unsustainable harvesting, production and consumption of solid fuels
especially in developing countries have caused considdositot he wor | ddéds nat ur e
in an alarming rate over the past couple of decades.

10



4 GHANA CESERGY POLICY LANDSCAPE : THE PLACE
OF THE HOUSEHOLD, GENDER, HEALTH AND THE
ENVIRONMENT

Section Objectives: This section seeks to provids/idence on

1 The importance of energy to all demand sectors including the household sector

1 The contextualization of how energy affects household production and productivity
(bringing issues of gender into perspective)

1 Global, SSA and Ghana shares of enexgrysumed by the household sector and
specifically, the share of total final energy consumed by cookingisad

1 How Goal 7 of the Sustainable Development Goals (SDGS) is linked to other SDGs

1 How other local contents with respect to energy serve the conkeus of Ghanaian
households.

4.1 Introduction

This section reviews the various energy policies and related policies in Ghana in relation to energy
cooking services. Policies generally drive actions and activities of an intended sector towards the
achievement of a set of goals and objectives. The focus of this section is to review energy and
environmental policies in Ghana looking specifically at the policy targets and strategies on cooking
energy in the household. The review asselee extensivel cooking energy issues have featured

in the national energy and environmental policies over the years and how effectively the strategies
have been implemented to meet the set goals. The review therefore proceeds by looking at the general
state of demandna supply of cooking fuels in Ghana before critically assessing the cooking energy
services in the various energy and environmental policies in Ghana. Gender perspectives and
sustainability issues captured in the policies are also discussed in additienverious initiatives
undertaken in relation to the policies, their implementations and successes. Finally, action gaps in
sustainable energy transitions are identified and discussed.

4.2 Demand and supply of cooking fuels in Ghana

Biomass constitutes thec®d largest (37.4%) final energy consumedsimnaas at2019 after
petroleum products (47.6%vith electricity placing third (15%) (Energy Commission, 2020).
However, lomass i.e. firewood and charcoal are the mostsatilisources of cooking fuel by the
household sector in Gharfgnergy Commission, 2019bJFirewood dominates the cooking fuel
landscape of Ghana followed by charcoal, and Liquefied Petroleum Gas (LPG). The consumption of
woodfuels alone ifGhanaamouns to about 20 million tonnes annuallAccordingly, 67.86 of
households in both urban and rural Ghana deperaamnass as their main futdr cooking(GSS
2019) An estimated 6% of households in rural Ghargy on fuelwood for cooking whereas 8%

of households in urban Ghana also rely on charcoal for cootiitly traditional wooduel and
charcoal cookstoveseing themain stovesn use(GSS 2019; Energy Commissigr2019b) The use
of LPG dominates in urban householdsth 34.8% of urban househosdusng LPG for cooking
compared to 8% of rural housholds that use LPG for cookinglectricity, however is the least
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utilisedform of cooking fuel, with less than 1 percent of Ghanaian housebsidgelectricity for
cooking(GSS 2019)

Figure 4.1 Main fuel used by the household for cooking in Ghan§percent)
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According to a report by the Energy Commission of Ghana, about 90% of woodfuels are supplied
from the natural forests in the transition and savannah zones of Gimaimaainly from Kintampo,
Nkoranza, Wenchi, Afram Plains, and Damongo districts whereas, the other 10% are obtained from
wood waste from logging, sawmill residue and planted for&sterly Commission, 2012)PG is
sourced locally and internationally. The Tema Oil Refinery (TOR) and Atuabo Gas Processing Plant
are responsible for the local production of LPG aetosene, which is supplied throughout the
country through the vaus filling stations.Imported LPGaccounts for 77% othe total LPG
consumed in Ghanahereas Atuabo Gas Processing PardTema Oil Refinery produce 20%md

3% respectivelyas of 2018 Energy Commission, 2019aAs of 2019, a total of 18,189 GWh of
electricity was geerated by the various installed power generation plants (Energy Commission,
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2020).This is a 12% increment from the 2018 power generation of 16,246 GWh and 58% increment
from the 2015 power generation of 11,491 GVWhe bulk ofthe electricity (59.8%) gererated in

2019 is sourcedfrom various thermal plants in the countmryamely Takorad Power Company
(TAPCO), Takoradi International Company (TICO)emaThermal 1 Power Plant (TT1IPR)ENIT

Energy Ltd.,SunonAsogli Power (Ghana) Ltd., Tema Thermal 2 Povwant (TT2PP) Kpone
Thermal Power PlanAMERI Plant Karpoweship, Trojan, Genser, Amandi, AKSand Cenpower
thermal plant The Akosombqg Bui and Kpong hydro power plants operated bg ¥olta River
Authority (VRA) supplement the energy needs of the coumiith a production of 8.9% of
electricity supply Renewables share in the power generation mix remains lowest a{Eng¥gy
Commission, 2020)

4.3 Policy strategieson modern energy @oking services

Ghana has ovehe years rolled out energy policies that have captured cooking fuels consumption by
households. Dedicated sections in the policies detail household energy use with set targets and
strategieso be addresse®ome of the national policies that have streged for hosehold cooking

energy in Ghana ar@he National Energy Policy (2010), Energy Sector Strategy and Development
Plan (2010)Strategic National Energy Plan (SNEP 220),Renewable Energy Act 2011 (Act

832), Renewable Energy Masterplan (20&)ana Shared Growth and Development Agenda | & II
(GSGDA |, 1) and Sustainable Energy for All Ghana Action PIBngrgy Commission, 20)5
Household energy sources such as electricity, LPG, and biomass (charcoal and firewood) are covered
in the policy dcuments and instruments. Targeted cooking fuels with set goals and specific strategies
as well as the states of implementation are outlined in Table 4.1 below.
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Table 4.1 Policy instruments targeting cooking energies andmplementations

energy, particularly solar, wind, mini
hydro and wastéo-energy in the nationg
energy supply mix and to contribute to
the mitigation of climate change.

legislation, fiscal incentives, and
attractive pricing

Promote the establishment of
dedicated woodlots for wood fuel
production

Promote the production and use
improved and more efficient
biomass utilisation technologies
Promde the use of alternative
fuels such as LPG as substitute f
fuel wood and charcoal by
addressing the institutional and
market constraints that hamper
increasing access of LPG in Ghal
Prices based on market forces
Taxes and levies on woodfuels
being regulated by the appropriat
national agencies or local
authorities, as may be necessary

Policy Instrument | Fuel Target/Goal Measures/Strategies Implementation
2010 National Biomass The goal of theenewable sulsector is tg 1 Support sustained regeneration @ 1 Introduction of
Energy Policy (Woodfuels) increase the proportion of renewable woody biomass resources throug Improved

cookstoves such as
the Gyapa by
governmental
agencies, NGOs an
Research
institutions

2010 Energy
Sector Strategy
and Development
Plan

Petroleum Product
(Kerosene)

Increase access to petroleum (Keroser
in rural areas

Continuing to finance the
development of the Rural
Kerosene Promotion Programme
nationwide

Expanding the petroleum produci

storage capacity nationwide

Establishment of the
Kerosene Promotion Fund

(KPF)
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Expanding marineelated facilities
on the Volta Lake for bulk
transportation to ensure yearund
supply of petroleum products to
Northern Ghana

Facilitating the availability of mor
petroleum product distribution
outlets in deprived areas to
increase access density (numbg
persons per sale outlet).
Promoting a more efficient
licensing regime for sales outlets
to ensure optimal economic
benefits to both investors and
consumers

Supporting the rehabilitation and
expansion of rail infrastructure to
enhance the transportatiof
petroleum products

Petroleum Product
(Liquefied
Petroleum Gas)

Increase access of LPG from 6% as at
2010 to 50% by 2015

Speed up the establishment of a
Natural Gas Processing Plant to
produce LPGrom the associated
gas to be produced from the
Jubilee Oil and Gas Field
Re-capitalise Ghana Cylinder
Manufacturing Company (GCMC

to expand production capacity

LPG cylinderbottle
recirculation model

Introduction of
subsidies on LPG
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Construct LPG Storage and suppg
infrastructure in all regional and
district capitals in theong term
Increase the LPG distribution
margin.

Biomass

Increase RE in the total national energy
mix and ensure its efficient production
and use

Support sustaineggeneration of
woody biomass resources throug
legislation and fiscal

incentive

Promote the establishment of
dedicated woodlots for wood fuel
production

Promote the production and use
improved and more efficient
woodfuel utilization technologies
Promote the use of alternative
fuels such as LPG as substitute f
fuel wood and charcoal

Promote the production and use
other woodfuel energy resources
(waste, biofuels)

Ghana Shared
Growth and
Development
Agenda

Biomass

Ensure that energy is produceatla
utilized inanenvironmentally sound
manner

Promote the use of energy efficig
end use devices (such as improv
wood fuel stoves, etc)

Production of improved
cookstoves
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Strategic National
Energy Plan
(20062020)

Electricity To achieve 100%niversal electrificatior To achieve 30% penetration of
by 2020. The present level of access td rural electrification via renewable
electricity for households is estimated t energy technologies by 2020.
be over 50%. To reduce the average electricity

intensity per urban household by
50% by 2020.

Biomass To ensure that the energy share of Expanding forest plantation cove
traditional biomass (woodfuels) in the Promoting fuel substitution in
national final energy mix is reduced fro households and commercial
about 60 percent at present to at least cooking
percent by 2015 and eventually to 40 Setting up a national agency
percent by 2020. dedicated solely to woodfuel

production and marketing issues
along the same lines as VRA ang
ECG for Electricly, and GNPC
and GOIL for petroleum issues.

Liquefied To increase LPG penetration for cookir Government improves access to

Petroleum Gas

by 20% by 2015 and 30% by 2020.

LPG in the country by supporting
measures aim at widening LPG
distribution network to increase
access for rural dwellers.
Government reduces subsidy on
LPG and redirect it to subsidize
LPG-related appliances for the
poor.

Government ensures that LPG is
fairly accessible throughout the

country.
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Sustainable
Energy for ALL
Action Agenda
2015

Biomass

To ensure that all households using
charcoal or firewood for cooking will us
improved energy saving cook stoves by
2020. Woodfuel stoves in Ghana shoul
have a minimum efficiency of 30%.

Cookstove degn are based on
needs and preferences of users
Ensure durability and performang
of devices

Facilitate access to finance for
SME manufactures

Ensure active stakeholder
participation

Public awareness to accelerate
adoption

Marketbased programme design
andimplementation for
commercialization and scaling up

National Improved

Woodstove for Household

Challenge

LPG

To transition 50% of households to the
use of LPG as their primary cooking fug
by 2020

To promote the manufacture of
smaller sizeatylinder bottles (eg
6kg) to make it affordable to low
income earners

To increase LPG storage
infrastructure in the localities and
to ensure supply of both the
cylinders and the gas to meet
demand

By the year 2016, LPG stoves wi
be added to the list ohd-use
devises that will have standards
and labels which will indicate thei
consumptions and efficiency

levels.

1 Targets have not

been met as of 202
sinceonly 22.3% of
households were
using LPG as their
primary cooking
fuel by 2017
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1 A public campaign will be
mounted to create public
awareness on the benefits of usif

LPG by 2016.

construct
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Electricity for household cooking is the least represenype@ of cooking fuels in the policies
reviewed The poicy goals on electricity focusnainly on lighting of householdg he Strategic
National Energy Policy (2008020) howeveracknowledges that electricity is the cleanest option in
combating indoor pollutioralthough thegeneration of electricity through thermal sources is not
global warming friendlySince therehas beesufficient generation of electricity in the countmthe
post20122016 power crisisthere should béncreased discussion and promotion of electricity for
cooking as an alternativeoking fuelto biomass Similarly, little attention is placed on biogas for
cooking intheenergy policieslespite the enormoymotentials and benefit€harcoalfirewoodand

LPG fuelshave received the mostwerage irtheenergy policies witlspecific strategies outlined to

meet set goals and targetThe implementations have however not met up to the goals. Production of
charoal is solely by private individuals who supply for the market for householditiséttle role

of the government. The policy strategies on biomass in the areas such as the establishment of
dedicated woodlots for production and regolatof taxes and iges on wootlels by appropriate
agencies are still yet to be embarked upon. The National Environmental Policy has-cataeals

and measures laid out to promote the production and consumption of cooking fuels although there is
an acknowledgement die effects on forests due to increased consumption of woodfuels.

4.4 Gender inclusiveness and sustainability in energy policies

The role of gender in the energy mix of Ghana is an area of significant importance necessary for
shaping the energy policies in tbeuntry. The Strategic National Energy Plan (2€@&20) and The
National Energy Policy (2010¥cognisethe importance of women and children, and the effect of
energy pollution on their hith and productivity. Both policies addrets® need to promote these

of modern energy fuels, support the capacity development of women in the energy sector and involve
women in the formulation and implementation of energy interven(igisistry of Energy, 201Q)

The SNEP also reiterates the differences in the sndtaral and traditional roles of men and women
whereby women are burdened with cooking, fuelwood collection and charcoal production. The
representation of women in enefrgglated issues and decision making is emphasized in order to
create a gender balanced human resource develogEeetgy Commission, 2006Yhe 2010

Energy Sector Strategy and Development Plan further outlines strategies in mainstreaming women in
the energy mix. These are the women in LUirGmotion programme, women in energy efficiency

and conservation programmes, capacity building for women in energy and establishment of gender
desk in the ministry of energy.

Similarly, the Ghana Shared Growth and Development Agenda |, acknowledgedlitientiarole

of women within households, which contributes to the high risks of suffering the effects of using
solid fuels and biomass for cooking. Women and children in the rural areas especially are burdened
with the task of collecting fuelood and chanoal. Also, high exposure to indoor pollution and limited
involvement of women in the planning and management of energy services are urgent issues that
needs to be addressed. The goal of the pdity ensure that thgenderconcernsaremainstreamed

ard aligned with proper health, safety and environmental stanffacd®rnment of Ghana, 2010)

The GSGDA Il emphasized the importance of sustainability in the energy mix. The policy objective
on sustainability is targeted at ensuring the production alightion of energy in an environmentally
sound manner. In terms of household cooking energycesiihe promotion afnproved woodfuels
burning cookstove is highlighted. Similarly, the Ghana Climate Change policy acknowledges the
pressure and effects gavannah woodlands due to the heavy dependence on charcoal and fuelwood
for cooking in Ghana. The Reducing Emissions from Deforestation and Forest Degradation in
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Developing Countries programme (REDD+) seeks to address the preservation of our natisal fores
The need to improve the efficiency of productibwarvesting, conversion and usé woodfuels
through improved utilization of cookstoves is one of the policy actions directed towards ensuring
sustainability of our forests. Also, alternative sourcesaafking fuel such as LPG is encouraged
especially in rural Ghana reduce the use of woodfuéRepublic of Ghana, 2013)

4.5 Household energy cooking initiatives and implementations in Ghana

One area in household modern energy cooking that has received considerable attention is improved
cookgoves. The heavy dependence on biomass for cooking coupled with the health implications on
consumers especially women necessitated thetodied better and sustainable means of consuming
woodfuels. The production of charcoal and charcoal stoves amdylanjormal activities, though
improved cookstoves promotions have been undertaken by some NGOs and various development
projects. Industry and commercial sectors also use biomass energy in their opéEaiengy
Commission, 2015)

Reputable interational and local negovernmental organizations (NGOs) have contributed to the
development of modern enertgchnologiesn Ghana. Several projects targeting the promotion and
supply of improved cookstoves have been undertaken by the NGOs. The NethBeaetbpment
Organization (SNV), the Kumasi Institute of Technology and Energy and Environment (KITE) have
both collaborated with the Ministry of Power to implement energy related initiatives and projects
including improved cookstoves. New Energy, alstoeal NGO has been fundamental in the
promotion ofmodern energy services to thartimern part of Ghan@nergy Commission, 2015y he
Technology Consultancy Centre (TCC) at the Kwame Nkrumah University of Science and
Technology (KNUST) is a cookstevesting laboratory provided by the United Nations Development
Programme (UNDP) and Energy Commission of Ghana to assess and verify claims by cookstove
manufacturing and marketing promotion organizations in line witlStistainable Energy for All
Action Agenda(Akolgo et al., 2018)

Strides hae been made in the promotion of improved cookstawasbly the introduction of the
National Woodstove Energy Challenge by the energy commission where eight (8) new woodstoves
were developed fdnouseholds. Among the prototypes presented wer®hladnemaabDonagoand
EJAstovesGhana SE4ALL Secretariat, 201®owever the lack of a national policy with specific

goals and strategies is a setha¥lko, there is the lack of incentives in the promotion of cookstoves

in relation to import duties, taxes on technologies and regulation of raw matEraty, the
perceived poouality and durability of cookstoves produced as well as poor perforntasce
resulted in the low adoption of cookstovaongst household&nergy Commission, 2012)

The promotion of LPG has been done over the years with the introduction of the Ghana LPG
Promotion Programme. Educational campaigns on LPG adopi@we beerarried out The setting

up of the Ghana Cylinder Gas Manufacturing Company (GCMC) and LPG refilling stations across
the country through private sector participatwa some of the initiativethathave beemndertaken

under the programméBroni-bediako & Amorin, 2018b)Also, there was the introduction of
subsidies on purchases PG introduced in 2010n order to encourage usage by households
However these subsidies wevdthdrawni n 2013 due to the increasi:H
fiscal account (Global LPG Partnership, 2018). The Government of Ghana also introduced the
cylinder recirculation modehs both a safety measure (after theeggosion incidence in 2017) and

a means tincreaseéhousehold_PG access
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The SE4ALL Ghana Action Plan summarizes the bottlenecks in the implementation of various
modern energy strategieRegardingLPG, the supply of LPG over the yearsih@en inadequa
compared to the demantihe number of storage, filling and distribution facilities in the country are
inadequate and mostly centered around regional capitals and urban centerswsmstiyern Ghana.
Theexistingmodel of distribution isegardecasoutmoded and needs to be revised. Increasing safety
concerns in the use of LPG is also a factor that can be attributed to the inefficient management and
lack of standards of cylinders and cookeks.a response, the Government of Ghana directed the
National Petroleum Authority (NPA) tglan, facilitate and implement the Cylindeed®culation
Model (CRM). The model dictates th#dte LPG bottling plants will beited away from congested
commercial and population centreghile empty cylinderswill be filled and distributed tovarious
consumerandhouseholds through retail outleGLPGP, 2018). The NPA was to partner the GLPGP

in the execution of this model.

4.6 Policy action gaps in sustainable cooking energy transitions

The relevance of modern energy cookirgvgces is evident in the major energy policies of Ghana as
cooking is central for human sustenance. However, the emphasis on cooking energy have centered
mainly on the reduction of biomass and promotiobR®. Less emphasihas been placed on the use

of electricity asan alternative fudior cookingdue to the low generation and supply of electricity in

the country and high generation of electricity through thermal energy during the time of the
formulation of policiesAlso, the policy gap in support dfi¢ use of improvetliomasscookstoves
contributes to the low adoption of cookstoves by houselibidfiave no means to access or afford
cleaner cooking alternativadost of the strategies and measures outlined in achieving the promotion

of sustainable household cooking energy transitions have not taken off leading to the non
achievement of set goals and targets.

4.7 Section Summary and Conclusion

Biomass is the most utilized cooking fuel in Ghana with demand taking a toll on the natural forests
and raising concerns of deforestation. LPG demasteedilyincreasing with supplgomingfrom

both international and local markets while electricityupmied locally However the demand and
adoption of electricity for cooking is quite insignificant. Energy policies such as the National Energy
Policy, Energy Sector Strategy and Development Plan, Ghana Shared Growth and Development
Agenda | &ll, Renewald Energy Masterplan, and many more hsivategized fothe promotiorof
sustainable cooking fugfor households. The introduction of improviemasscookstoves, LPG
cylinderrecirculation programme, LPG promotion programme, expansion in storage aitditiost

centers, and rural LPG programme are some of the measures undertaken by various governments
over timeto ensure sustainable cooking energy transitions by households. Despites the efforts put
out, these programmes and policies have encounteredhsbuattlenecks thampedethe success of

the programmes. The bottlenecks and policy gaps identified are important for ensuring the complete
success of the goals and targets set by the policies in Ghana.
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5 COOKING IN THE GHANAIAN HOUSEHOLD
UNDERSTANDIN G THE RELATED NATIONAL
MARKETS OF FUELS AND COOKING
TECHNOLOG IES

Section Objectives: This section seeks to find empirical answers to the following

1 What are the main cooking fuels in the Ghanaian household?

What are the supporting fuels in the Ghanaian &looisl?

What is the structure of the supply chain of the main cooking fuels in Ghana?

What are the clean cooking fuels used in Ghanaian households?

What is the structure of the supply chain of the clean cooking fuels in Ghana?

What is the documented consption gap of the clean cooking fuels in Ghana (expe

versus actual consumption rates)?

1 What are the main cookstoves and electrical appliances used for cooking in the G
household?

1 What are the supplies and services networks of these cookstopkanegs)?

1 What is the structure of the supply chain of these cookstoves (appliances) in Ghans

1 What initiatives are being undertaken to produce and distribute clean and im|
cookstoves (appliances) to households in Ghana?

1 What is the adoption rate tifese clean and improved cookstoves (appliances)?

1 What challenges do these clean and improved cookstoves (appliances) face in t
acceptance and adoption?

1 What are the documented reasons for the low adoption of clean and improved coo
(appliancs)?

= = =] = =

5.1 Introduction

After this introduction, the section discusses four main issues. First, cooking fuelsokistbves as

well as electrical appliancassed in Ghanaian households are discussed. This is followed by the
supply and marketing dhese cooking technologiés Ghana. The thirdubsection looks at the
acceptance and adoption of improwetticlean cooking technologiésookstoves and applianges
Ghana, whiles the lasubsection provides a summary to the chapter.

5.2 Cooking fuels andcookstovesused in Ghanaian households

Solid fuels remain the main cooking fuels used in Ghanaian households. In Accra, which is the most
urbansedcity of Ghara, thedominantfuel for cooking is LPG, used in 51% of households followed

by charcoal used by nearly 40% (GSS, 2018)other urban areasxcluding Accra, charcoal
dominates as the main fuel used by the household for coddldgtionally, only 0.3% of households

in Ghana use electricitgs their maincooking fuel as of 2011GSS, 201% Figures 4.1 and 5.1
provide a summary of the primary cooking fuels used by households in Gkamading to the
literature, he modern fuels that are available to the@aian houselaare electricity and LPG. @y

24.8% of households in Ghana use these modern fuels as their main cookirfgifueés 4.1 and

23



5.1). Unsurprisingly, the proportion is higher in the urban ar@a2%o) favouredby economic factors
and availability of the fuels compared to rural areas where only 8.9% use modern fuels as their main
cooking fuels (GSS, 2019).

Beyondthe urban- rural distributions of thamain fuels used by households for cookitigere are
also observedgeographical variationacrossGhana. Bomass and agricultural residues are used
mostly in the northern regies, whereas charcoal and LB@minate in the southern coastal regions.
Figure 51 provides apictorial representatiorof this distribution In the Ghan@an household
combinations of fuels are used in different ways for different reasogeding. This phenomenon
i's gener alfleys tkarcdirom tha mforfation embedded in Figures, &l the fuels
arealsoused as secondary supporting fuels one way or the other by the househAltrding to

a report by the World Health Organizatitimere are variations in the mix of fuels used by households
due to geography and the availability of resources including income and eesergrces available

to the househol@WHO, 2018)

Consumers are familiar with a broad range of cootérfjnologiegor each fuel type. The woodstove
segment is still largely dominated lige 3-stone firehearths,although some alternatives exist
including, catire-rims and clay stoves and the improved wood stbke Philips ancenvirofit wood
stoves(see Figure 5)2 The charcoal cookstove market is dominated by traditional coal pots and
@Gy a pam énergpefficient stove Wh i IGg a aokstovie(see Figire 5.9 has convinced a
broad segmemf consumes, others that are also popularthe marketare thedToyd astove and
&K e ny a stdveskTaedburner stove with oven is very popular among the users of (&@Igo

et al., 2018)Households also complement the use of LPG witter electric heatingnd cooking
technologessuch as riceaokers, hot stoves, microwaves, kettles among othere(@agen Census
Centre, N.D.)Cooking areasn the Ghanaian settingdso tend to differdepending on the location
of the householdthe household size and its economic sta@isoking areas couldebindoors or
outdoors, under sheds or in verandas, and in shared or separate\&f:#$0e2018)

Figure 5.1 Regional distribution of cooking fuels in Ghana.
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Figure 5.2 Examples of improved charcoal and wood fuel stoves ilné¢ Ghanaian market

Concrete stove Morrison clay fish smoker

ot 1 e Burro’s elephant gari stove
R

Toyola Charcoal Stove

Envirofit Charcoal Stove Abellon Pellet Stove Cookclean woodstove Abellon’s commercial pellet stove

Source: Ahiekpor, Bensah, and Kemausuor (2017)

5.3 Supply and marketing of cooking fuels and heat conversion technologies in
Ghana

The marketing of cooking fuels in Ghana takes two major forms depending on the type of fuel under
consideation. First of all, whiles clean cooking fualsch as LP@ormally have a more formalized

way of marketing,traditional or norclean cooking fuelsare usually sold informally with no
coordinated arrangeme(EC and GACCn.d.). A typical example is theharcoal production and

sales. Charcoal production in Ghana, as in r88gtcountries remains an unorganized and informal
activity, which isundertaken byariousgroups ofpeople includinglandless labourersho produce

an average of @5 bags in a weeKrhe produced charcoals are conveyed by a first layer of
middlemen to accessible roads and later transported by the second layer of middlemen who are mostly
truck drivers to urban areas. Wholesalers thenhase the charcoal in bulk and redistribute/retail in
smaller quantities (UNDR.d)). TheBrong-Ahafo and Eastern &gions produce over half afl the
charcoaproduced in Ghana. Whiles all the regions bordered by the sea are net consumers of charcoal
theother regions that are inland aret charcoal producer§heGreater Accra and Asharmegions

which have the two largest citiesinGhamac count f or hal f o fofchdiceal c o un
(UNDP, n.d).

With regard to the marketing @fielwood, producers and transporterermally sell itin bundles or
cylindrical block pieces. The bundles may consist of splits of wood or smaller diameter logs or
saplings tied, while the blocks are larger diameter pieces of wood purchased for further splitting by
the tradewor the fish smokebeforeuse. The bundle is the most common unit of sale. The mean farm
gate price per bundle of variable weight and quantity of pieces is GHCES4)[range: GHC2
($0.44)in Centrali GHC 3.5($0.76)in Western) while theetail price is GHC &$1.74)on average
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[range: GHCH$1.9)in CentradGHC12($2.61} in Volta] (Darko, 2018) The value addition is the
transformation process from the standing tree to the splits or pieces of wood used by the consumer.
This entails mainly labour for harvesting, cleaning, sizing into shorter length, splitting, bundling and
packing. Overall, prodiers earn the least price (15.4%) and profit (20%) share across regions while
traders earn the highest shares of 49% of the price spread and 50% profit along the chain for a bundle
of fuelwood. Transporters may earn the least profit per bundle in sonselesee tend to overload

trucks to maximize profit@arkoet al, 2015).

According tothe Energy Commission (2019),PG supplied to the countrin 2018rose to almost
397,000tonnes from around 359,000 tonne=presentind.5.5% In 2018, about 4,800 tonnes (3%

of supply) of LPG was exported, a drop from about 40,000 tonnes exported in 2017; 11% of total
supply that yearTo achieve a 50% nationwide LPG use, Energy Commission of Ghana estimates at
| east d@nbebof LPG Will ke required by 2020 based on an estimated populationi 8231
million (EnergyCommission, 2017abut it is not likely to be achieved if limited distributiontlais
nationwide remain the same and its price consno@emain higEnergy Commission, 2019)

By the end of 2017, about 152 companies were licenced as CH@Marketing Companies. Out

of this number, 81 reported to have sold LPG and only 39 wee PG Marketing Companies
(GLPGP, 2018)These companies distributed gas to about 645 gas filling stations across the country
(GLPGP, 2018)These refilling stations serve customers who carry their empty cylinders to the gas
refilling stations to get thra refilled (MANI, 2017). In 2018, local LPG supply virtually came from
Atuabo Gas (20%) due to the shutting downhef Tema Oil Refinery. Ae Refinery has peformed

below capacity for decades, reportedly due to underinvestment, lack of maintenance and debt. There
are proposals to restart the plant after reconfiguration through a second furnace, but with reduced
capacity (WHO, 2018)

There have been efforts owbe past two decades to introduce and promote the adoption of improved
and energy efficient firewood and charcoal stoves in Ghana. The initiatives started in the 1990s by
the Government of Ghamaith theintrodudion of the first improved and energy efignit charcoal
stove,called®hibensé st ove. This stove was report-4d to
per cent compared to the traditional coal pot which is known to have less than 18% fuel efficiency
(Ahiekpor et al., 2016). Other past iaitives also include the Council for Scientific and Industrial
Researchs ( CBpRpved woodstove pr oj e YRAxlImMate stdvee Vo |
initiative thatr e sul t ed i n the introduction of Ohemprov
country. The improved cooksto#C) market of Ghana is currently dominated by ceramic lined
charcoal stove product&yapa, Toyola and Holy Cook Stywend norceramic lined charcoal stove
products Cookclean stove and Envirofit stoyeghich are used mostly in urban centres (Bensah et

al., 2015). Local fabrication and distribution of ICs are tilted in favour of charcoal stoves in contrast
to fuelwood stovebecausenarketfor fuelwood stovess limited at the household level. However,

few artisans and enterprises have been building and promoting institutional woodstoves in
educational institutions and agbased companies such as cassava processing (gari making) and fish
smoking.Figure 5.3provides some of the examplesi@sin Ghana.

Apart from the private sector that has taken the production of clean cooking technologies up as a form
of business, several efforts are also being made by governments, international organizations and
NGOs amongst others to ensure the adoption of cleakirgptechnologies and fuels in Ghana. For

4 Using the 2018 exchange rate (Q&$D) of 4.59
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example, the government since 1989 has implemented a number of LPG promotion programmes. The
main LPG promotion programe, initiated in 1989, distributed 14.5 kg and 5 kg LPG cylinders to
households in urban are@charibasam and Apatinga 2014; Asante et24118). The Ministry of

Energy, in its drive to ensure a sustained supply of LPG to consumers, adopted a delivery strategy
that involved supplying trucks to registered LPG retailers who then providéiespot cylinder
refilling at consumer s6 houses. This deliver
concerns (Asante et a2018).The known count of LPG cylinders in circulationGhanastood at
600,000as 0f1997 In 2013, this number was estimatat 2.5 millionand 4.8 million in 201{G

LPGP, 2018).The 2017 estimate is a 92% increment from the 2013 estimate.

Another endeavour by the government to promote access to LPG was the establishment of the Ghana
Cylinder Manufacturing Company and SigmasGahana, as well as three refilling stations in the
coastal and northern areas around the 2000s. Later, the Ministry of Energy, through the Energy Sector
Strategy and Development Plan, supplied several new cylinders to the Ghanaian market and gave
price ircentives to consumers in order to expand LPG access and use in rural areas (Bisc¢off et al.
2012; Asante et al2018). In 2013, when the LPG subsidy was removed, the government initiated a
rural LPG promotion program (RLP) to distribute snsile cylindes (e.g.6kg)to rural communities
free of charge. By the end of 2017, abo#® B 0 cyl i nder s had been di st
217 districts (Asante et ak018).

Although charcoal and fuel wood are not clean cooking fuels, there have been attgprpts to
reduce theuantityof these fuelsisethrough the promotion of improved cookstoves. These actions
have been led by the government agencies, NGOs and international organizations. For instance, SNV
worked with the Ghana Fisheries Commission @hdna Standards Authority to develop a new low
heat, low smoke oven called the Ahotor oven. The Ahotor is user friendly in that it emits far less and
cleaner smoke, operates at a lower temperature, and producegihligyh smoked fish using 32%

less fuelvood. It is more comfortable and safer for fish processors to use (due to reduced smoke), it
is safer for consumers, and it is better for the environment. In 2013, the Council for Scientific and
Industrial Research (CSIR), through sponsorship from the C@aoking Alliance (CCA),
established a cookstove laboratory. Around the same time, CSIR, in partnership with the Energy
Commission, led a biogas and cookstove technology transfer from China to Ghana. Also, within the
government sector, the Ministry of Eggrand a private Korean company signed a deal in 2018 for
the annual disibution of at least 500,000 I@s Ghana for the following five years, based on a carbon
credit arrangement. Under the agreement, the Korean company is required to deploy 5Cailton |

end users in Ghana between 2018 and 202&Ip close the access gap for millions of Ghanaians
without access to cleacookstoves(Bawakyillenuo, 2020). As social enterprises, private stove
companies have access to carbon funds, which give them the opportunity tce selsi®sidized

rates to end users. For example, Relief International, a private company, is abl® t@sed 1Cs

at a subsided rate of USD 3.77 (GHS 20) per unit compared to the unssdsicharket price of

USD 15 (GHS 80) and in turn receives carbon credit for avoided emissions due to improved cooking
conditions. As of June 2019, the company had sold aboi@@D0Bookstoves (Bawakyillenuo, 2020).

Biogas technology is also another source of fuel for cooking in Ghana, although not very popular.
Interest in biogas technology in Ghana began in the late 1960s but it was not until the middle 1980s
did biogas technoby receive the needed attention from governr(i@ansah, 20100ver the years,

there have been government programmes that have supported the building of biogas digesters for
various purpose®©ne of such initiatives is éhAppollonia Integrated Rural Ergy project in 1992.
However, government involvement in the biogas sector hasuremwhelming henca number of
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private biogas companies have marketed the technology on purely business (Bemsds et al.,
2008) The two leading companieme Biogas Technology West Africa Limited and Beta Civil
Engineering

According to SNV (2007), Ghana has the potential to realize the dissemination of about 270 thousand
domestic biogas plants. This is contained in the Biogas for Better Life (B4BL) initiativérfoa A

an ambitious programme conceived by developing partners of Africa and launched in Nairobi in May
2007. The major aim is to combat poverty by providing over two million households in Africa with
biogas plants, with collateral benefits of improveaifs health through reduction of indoor pollution

and drudgery involved in firewood collection and usg®dV, 2007). In a study to assess domestic
biogas potem&l from cow dung in the threeorthernregionsand Ashanti Region, KITE2008)
estimated a thnical potential of 80,000 household biogas installations and a market potential
(estimated based on the ability and willingnesssairs to pay) of about 8,0004%f 80,000)plants.
According to KITE(2008) households have not shown much interessingubiogas in their kitchen

thus, biogas technology has been disseminated mostly in institutions such as schools, hospitals,
prisons, andglaughtehouses

The sale of electric stoves and equipment for cooking in Ghana has largely been private sector led.
Most of the electric equipment used for cooking in Ghana are imported and pugatesspeople
normally lead the charge. Electric stoves can be purchased in smaller shapketplacess well

as in supermarkets. The popular shops for the purchadeabfic stoves in Ghana include Melcom,
Shoprite, GAME among others.

5.4 Acceptance and adoption of improved and clean cooking technologies in
Ghana

Several factors have been attributed to the acceptance and adoption of clean cooking technologies in
Ghana. Alhough most of these factors are linked to the demand side of clean cooking, some have
been associatedith the supply side of clean cooking energy and technology.

The continuous production of charcoal which farnregardas a form of insurander crop failure
contributes to the low patronage of cleamoking fuels in Ghana Therefore,the provision of
alternative livelihoods to charcoal produceasildlead to asignificant drop in charcoal production
which in turn coul enhancehe adoption of cooking clean fuelsd technologie@VHO, 2018). Cost

is also another factor that affects the adoption of clean cotketgandtechnologies. This is mainly
associated with theegments of th@opulationin both the rural andrban areas thatave low
incomes. Given that cheaper alternatives like biomass are readily available for use, people will save
themselves the time and money to maintain these unclean sources (Bawakyillenudgbokey,

2019; WHO, 2018).

According toAgbokeyet al (2019),factors such as safety, rawmailability of spare parts on the open
market to replace faulty stove accessories, stove size and household size are the potential barriers to
the adoption otlean cookstovéor instancejn Ghana. Alsothe lack of awareness on the health
benefits of using clean cooking fuels affects its adoption in Ghana. There is limited awareness of the
health risk of solid fuels used in hom#sus people do not see the need to change the use of these
fuels (Bawakylilenuo, 2020WHO, 2018).
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5.5 Section summary

This section discussed the types of cooking fuels and heating technologies available in Ghanaian
households, as well as the marketing and adoption of these cooking fuels. The most widely used
cooking fuels inGhana are firewood and charcoal followed by LRié electricityas the leastThe
percentage of households in Ghana that use clean ecmoging fuelssuch as LPG are relatively

lower in the rural areas companedhe urban centres.

With respecto the marketing of cooking fuels in Ghana, the cle@rkingfuel such as LP@ more
formalised compared to theonclean cooking fuehs biomass which is largely informal. Charcoal is
mostly produced &m the Brong Ahafo and Easterredtons withthe Adanti and Greater Accra
Regions consuming more than half of the charcoal produced in Ghana. Due to environmental and
health concerns, the government of Ghana through its departments and agencies have undertaken
severalnitiativesto provide clean cooksteg and fuels to households through several programmes.
Other NGOs and international organizations have also taken up initiatives to supply clean cooking
technologies. The private sector is also actively involved in the marketing of clean cookstoves and
fuels in Ghana. However, several factors affect the adoption of improved and clean cooking
technologies in Ghana, some of which include financial constraints, lack of awareness, safety
concerns and neavailability of spare parts to replace faulty stoves.
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6 COOKING PRACTICES IN GHANA : UNDERSTANDING
THE CHOICES OF DIFFERENT CLASSES OF
HOUSEHOLDS

Section Objectives: This section seeks to provide evidence on

1 The general perception of cooking fuels and cooking practices by househGldana

1 The choices of staple foods consumed by different classes of households in Ghana
factors influencing these choices

1 The share of household income spent on food and cooking fuel

The practice of fuel stacking by households

1 The costs and benefigssociate with the types of cooking fuels used by households.

==

6.1 Introduction

This section presents a review of relevant literature covering cooking practices in Ghana. Specifically,
the general perception of households on cooking fuels and cooking practices in Ghana is first
reviewed. Also, the choices of staple foods consumedffgreht households as well as the factors
influencing these choices are discussed. The
fuels, the practice of fuel stacking in Ghana, and the cost and benefits of cooking fuels consumed in
Ghana arealso looked atFinally, documented gender perspectives of thesasi benefd of
different fuel types are discussed.

6.2 Staple foods consumed by households in Ghana

Households in Ghana consume varieties of staple foods. Most of the staple foods prepared by
households contain starchy roots, fruits and cef&#©, 2009) Maize is the most important and
consumed stde food in Ghan@Suleman & Sarpong, 2012pver the years, the consumption of rice

has increased rapidly and is now the second most important staple food after maize in Ghana,
consumed by both rural and urban househ@snget al, 2011) Other staple foods consumed in
Ghana include yam, cocoyam, plantain, cassava, millet and sorghum.

Wide varieties of Ghanaian local foods and cuisine are prepared from the staples consumed
throughout the country. Some of the most popuoiaalsconsumed in Ghana inclut@anku(cooked
fermented maize and cassava doud@hd, zaafi(cooked unfermented maize/millet flouRenkey
(cooked fermented maize dougkpkonte(cooked cassava flounjice, fufu (cooked and pounded
cassava, plantain, yam ococoyam),jollof rice (boiled rice and stew), anehakye(boiled rice and
beans/cowpeas). These dishes are usually served with side dishes such as siaps@idhl et

al., 2019) Rice is used for cooking a variety of dishes by households nojalbdy,rice, plain rice,

rice porridge, rice balls, and fried rice consumed by all classes of housébaldds Dishes like
kenkeybanky kokonte gari (roasted cassava grits) at zafiare prepared from maize. Roots and
tubers like cocoyam, plantain, and cassava are also used to prepare local Ghanaian cishesdike
andfufu. Some of the side dishes eaten with these are palm oil soup, groundnut soup, light soup, okra
soup, fried or roasted fish, and grinded pepper, tomatoes and @R@natsu & Kitanishi, 2015)
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Patterns of food consumpti in Ghana varyacross regions and geographical areas despite the
similarities in food consumption of some popular foods throughout the country. Some staple foods
are associated with specific groups of people, communities and regions in the ¢Aunmkpy,
Debrah, & Essen, 2016Yhese foods have cultural significance attached to those areas and best
prepared by the indigenes of such ar@akaani(cooked beans flouryyaakyeandtuo zafiare food
preferences ohe people in the northern part of Ghana, whiles baaky fufuandampesandapem

(boiled yam and boiled plantain) are also food preferences of the people in the southern part of the
country (Meng & Chinnan, 2018)Ethnic compositions of a group of people also serve as a
determinant of food consumption of households. Thémstaple food of the Akan fafu and soup
andampesiwith kontomire( c oc oy am | e a f )banku/akpleaadokEosaug; owhile ther e

N z e ma s akyekeas\their main staple foodsaryea,Akoto, & Oduro, 2016Codjoe & Owusu,

2011)

Similarly, the type of food crop cultivated by the people in a particular ecological zone also influences
their consumption of certain staple foods and dishes. Thendabstaple cultivated in the Northern
Region of Ghana is millefDickinson et al., 2015as suchhausakooko (porridge) is one of the
popular dishes consumed mostly in the morning. Cultivation of maize and alse isommon in the
northern regions, hence, their preferenctiofzaafioverother dishes in the regis(Shiratori, 2019)

Traditions also influence the choice of staple food consumption by households in Gheneaare

certain disheghat are rarely cookedandare onlypreparedfor the celebration of traditional and
cultural activities. Therefore, such dishes are mainly consumed during such occasions. The Ga tribe
in the Greater Accra region uskegokpoj a meal prepared from maize, for the celebration of their
Homowo festival. Similar cooking practices are evident among other cultures in the country whereby
the indigenes cook varieties of traditional dishes and display for visitors to see and taste during
various special occasions. Whereas some communities seem tongetdéosh with such cultural
heritages, others are preserving tharyea et al., 2016)

6.3 Household Income visa-vis staple food and cooking fuel

Income has proven to influence the decision regarding the choices of food and cooking fuel by
households in Ghan@artey, 2019 Mensah & Adu, 2015Karimu, 2019. The Ghana Living
Standards Survey Round 6 (GLSS6) and Round 7 (GLSS7) reports show that expenditure on food is
the highest amongst all househol dds expendit
annual hasehold expenditure between 2012 and 2@SS, 2014knd 42.9% between 2016 and

2017 (GSS, 2019)Urban household expenditure on food accounts for 39.2% of total household
expenditure, whereasral household expenditure on food accounts for 50.6%. Simiehgyesus

et al.(2017)also observed that households within the Brong Ahafo, Northern, Upstran@ Upper

East Regions of Ghana had 66% of their total expenditure going to food.

Donkohet al.(2014) noted in their study on food expenddwrnd household welfare in Ghana that,

rich households tend to spend a smaller share of their income on food while poor households spend
a larger share of their income on food. As household income increases, investment into other
household expenses alsari@ases for the provision of quality goods and services. This is confirmed

by Mensah, Aidoo, andieye (2013)n a study conducted in Kumasi as well as in the work undertaken

by Gershoret al.(2020)

On the other hand, total annual household expenditure on electricity andamkierg fuels is lower
than food in Ghana. Households spend 4.9% of their annual expenditure budget on cooking fuels
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(GSS, 2019)A study byAnkrah, Jiang, & Ameyaw (2020h four regions in Ghana reveals that
about 45% of households using modern cooking fuels, spend averagely about GH({REH 20

per year on modern cookingfuelsv i dence on househol dsdé expendi
is however limited.

6.4 Fuel Stacking in Ghana

As stated above, 33% of households in Ghana use fuelwood as their main cooking fuel, 34% use
charcoal as theimain cooking fuel and nearly 25% also use LPG as their main cooking fuel. This
implies that households in Ghana practice fuel stacking as all the fuels also serve as secondary
cooking fuel sources.his is more predominant in thenhern part of Ghana mdy where various

studies on cooking fuels have been conducted. This has been shown in stidikdbhyet al. (2018)
Wiedinmyer et al. (2017)Piedrahita et al. (2016pickinson et al. (2015)andKankam & Boon

(2009) Households in rural communities in the Northernioegof Ghana- Nwodua, Langa,
Bognayili, and Changnayili confirmed using multiple fuels in cooking though the majority of them
only used fuelwoo@Kankam & Boon, 2009)

The type of food cooked is a determinant of the type of cooking fuel ut{likaiimu, Tei, & Adu,
2016) Piedrahita et al., (2018) their study noted that ral households in the Northeregon prefer

to use the thiestone fire stove that uses fuelwood to cook their traditimmataafimeal while using
charcoal stoves to prepare soups and rice. The preparatiomzafinvolves vigorous stirring, and
involves cooking in large quantities and large pots becatiskeolarge households, hence, the
preference of fuelwood over other fuel types. Rice and soups, on the atldeidbanot need large
fires forpreparation and as such, charcoal stoves are preferred for such meals. Urban households, on
the other hand, use charcoal to prepacezaafiandbankuwhile rice dishes likgollof and plain rice
are cooked using LP@Viedinmyer et al., 2017)This is because the dominant fuel used in urban
households is charcoal while LPG is the setayy cooking fuel. Secondly, urban dwellers tend to
have small family sizes.

Similarly, Moro et al.(2020)noted that different cooking activities and seasonsiafigenced the

type of fuel used for cooking. Households prefer cooking large meals for occasions such as funerals
with fuelwood using the thregtone open fire stove. Comparatively, fuelwood is affordable among

all the other cooking fuels used by houddb@specially with staple foods cooked in large quantities.

Taste is also a determinant of the choice of fuel used in cooking different ciflsarenu et al.,

2016) Traditioral cuisines passed on over generations require techniques that involve the use of
specific types of cooking fuel. It is believed that, a change in the type of fuel used affects the original
taste of the cuisine.

6.5 Costs and Benefits of Cooking Fuels

An asessment of both the costs and benefits associated with the use of the various cooking fuels is
necessary for the determination of the choices made by houséhwédserceived costs and benefits
associated with different cooking fuels could affect housklsob deci si ons regar di
different cookingfuels Although there have been studies documenting the costs and benefits
associated with the use of fuelwood, charcoal, and LPG, little or no work has been done on other
cookingfuels such as kesene, biogas arglectricityas alternativelean fuels. More so, the studies
conducted were focused on only the costs and benefits of fuel types in general without necessarily
relating to the types of food consumed by households.
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6.5.1 Fuelwood

Fuelwood is among the most typical type of cooking fuels used throughout Ghana, especially in the
savannah zones and by the rural housel{@lkisalu et al, 2011) Due to the abundance of fuelwood,
especially in rural communities, collection and utilization of fuelwood are associated with almost no
monetary costrendering it the preferable and least cost cooking fuel. The responsibility of picking
fuelwood for cooking is mostly laid on women and childrerareas where woodfuels are not easily
collected from nearby woodlandsr instance irmosturbanand perurbancommunities, fuelwood

is oftenpurchased in small quantities\atried prices depending on the localiBiehl et al., 2019)
Despite this benefit, picking of fuelwood poses an inconvenience to users taking into coosiderati
the time and physical energy spent in the search for fuelwood. The time involved in picking it, when
channeled into other productive and economic
the quantity ofuel consuned per each cooking sessisrhigh, cooking is time demanding and pots

are darkened from soot requiring extra energy in cleaning unlike modern cookingkiaeiau,

2015)

The initial cost for the installation of fuelwood cookstoves is zero. Constructidre dhteestone

open fire cookstoves are from materials freely available such as mud and stones and require no
professional skills. Either three stones are arranged together or mud moulded to serve as support for
pots, thus earning the popular name tfsae open fire stove. The stove can also be set up
conveniently in any space available, either indoor or outdoor in the household without necessarily
building an enclosed kitchen. Houselwlderefore, usually use these stoves in open spaces in the
compound Cooking in open spaces, however, poses a challenge and inconvenience duwying rain
seasons where much cookingl@ne using wood stoves. In some cases, cooking is stopped abruptly
whenever weather conditions deteriorddéedinmyer et al., 2017)

The health hazard from the use of fuelwood has been largely docurfkdtsahpoku & Takeuchi,

2019a) The smoke produced from fuelwood causes indoor pollutidnevin i s danger ou
health. Exposure to particulate matter and carbon monoxide has accounted for lots of respiratory
illness such as lung cancer, cardiovascular diseases, carbon monoxide poisoning, and childhood
deaths in some cas@sarakara & Dasmani, 201Burwen & Levine, 2012)In addition, fires from
fuelwood when not properly controlled haaehigh probability of causing domestic accidents in the
cooking process. Despite these, the large flames from wood are preferred over other cooking fuels
for cooking for vast numbers of people with specific cookiogs pexplicitly designed for such
cooking.

6.5.2 Charcoal

In Ghana, charcoal is considered as the main cooking fuel used in urban communities and households,
due to its superior qualities over fuelwood whereas being the secondary fuel in rural communities
and hosgeholds(Wiedinmyer et al., 2013 7Afrane & Ntiamoah, 2011 Charcoal, unlike fuelwood,

burns cleaner and longer, has high heat content and produces less smoke. As such, it is generally
preferred over fuelwood in ban areas. Also, it does not necessarily need to be used in large spaces
or kitchens as the cookstoves are portable and easy to ljgadl&/liet et al., 2013)The design of
charcoal cookstoves allows it to beoved aroundand therefore, there is the flexibility in usiitg

both indoors and outdoors.

A study byAkolgo et al. (2018)reveals that the durability of cookstoves is a factor contributing to
the increased adoption of charcoal cookstoves by a majority of urban households. Stoves lasts long
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and used for years thiout needing either repairs or replacements; therefore, relieving households
from the financial burden of periodic maintenance and replacement of cookstoves. Whereas the price
of charcoal is relatively less expensive in comparison to modern cooking viuttstraditional

cooking fuels charcoal is not affordable to all rufauseholds. Fuelwood is instead, considered as

the cheaper fuel in comparisOifrane & Ntiamoah, 2011)

Additionally, charcoal can be purchased in small quantities as and when needed due to its accessibility
andavailability. The fuel is always readily available on the market and sometimeat stegignated

parts ofthe communities(more like small market areas within the communiti€)ortage and
scarcity in suppharenot issus oftenassociated with the prodtion of charcoal. Moreover, charcoal

is more comfortable to carry and transport from the market to homes, last for years without
deteriorating, and is resistant to insects at{@e&kinson et al., 2015)This finding together with

those ofAkolgo et al. (2018andAfrane & Ntiamoah(2011) corroborate the average marginal costs

of cooking with different fuels by households estimated by the Global LPG Partnership (Table 6.1).
Accordingly, theestimated average cost of cooking is highest for charcoal fuel per day, month and
annualy relative to LPG, which came second highest and firewood which ttessast (GLPGP,
2018).

Table 6.1 Average maginal cost of cooking per household across different fuels (per day, month
and annual)

Fuel Estimated cost o Estimated monthly cost ¢ Estimated annual cost
cooking per householl cooking for a househol| cooking for a househol
per day in GHS (Euro) in GHS (Eup) in GHS (Euro)

LPG GHS 2240 0. 40)GHS 68. 25 (|GHS 819 (U]

Charcoal GHS 2.88 (|GHS 87.50 (|GHS 1,050

Firewood GHS 1.83 (|GHS 55.57 (|GHS 667 (U]

Source: GLPGP (2018)

The use of charcoal cookstoves has immensely increased since the introduction of the Gyapa
improved cookstoves. The improved cookstoves are light in weight and works more efficiently
compared to the traditional coal pot contributiogthe increase in uptake. Both rural and urban
households in Ghana mainly use charcoal. Howevesrugeal in urban areas mainly to support the
cooking needs of households when there are shortages in the supply ¢MeR<ah & Adu, 2015)

Even though charcoal burns aheat than wood, it cannot be compared to modern cooking fuels like
LPG and electricity as it pollutes more and thus capable of causing health complications with frequent
use(Akpalu et al., 2011)In a survey conducted Wiafe (2013)in six regions in Ghana, majority

of the respondents (54.1%) raised concerns about the inability to use charcoal when wet as one of the
disadvantages in using charcoal.

6.5.3 Liquefied Petroleum Gas

LPG wasintroducedas cooking fuel by the governmeot the Ghanaian communities in 1988
encourage households shift from the use of biomass to cleaner cookin(Smaaet al, 2015)

LPG as a clean energy source is beneficial as it is void of all the health hazards posed by traditional
cooking fuels. Besides, it is convenient to use works efficiently. Despite its benefits, adoption of

LPG by rural households for cooking has been very low, unlike the urban households. Its uptake has,
however been high in the coastal zones than the savannah(&kpak! et al., 2011)
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According toDalaba et al., (2018)n the Kassenélankana District oJpper East Region, less than
10%of rural households use LPG stoves compared to over half of the population of urban households
that use LPG. Accessibility of the gas to users is one of the main reasons that account for the low
uptake of LPG. Across the gotry, it is evident that urban communities are preferred for situating
LPG filling stations. Rural household members commute over long distances with gas cylinders in
order to locate the closest LPG filling station to purchase the fuel. The cost obttatisp and long

gueues mostly characterising filling stations deter people from filling their empty cylinders on time
(Serwaa et al., 2015Poor road connectivity from rural to urbareas for the refilling of LPG
cylinders is also a factor contributing to the low adoption of (B®ni-bediako & Amorin, 2018a)

In addition, the supplgf LPG does not meet the demand. Since the introduction of subsidies by the
government over the years, sonnmercial ad private vehiclewners changed their fuel type of
vehicles from petrol and diesel to LRMartey, 2019) Commercial vehicle by taking advantage of
the subsidy programmes increased the demand for eggecially in urban communities. Queuing

as well as packing of commercial vehicles for days at filling stations waiting to purchase during
periods of LPG shortages quickly became a n@arwaa et al., 2015Households, therefore, have

to competewith the commercial vehictaluring periods when stations are restocked with LR@se
struggles and competitions amongst LPG consumers would be minimize@€RMa&vould be fully
implementd and enforcedRemoval ofthe subsidy programmes, on the other hand, also led to
increased fuel priceshus,further discouraigg the adoption of LPG by households.

Generally, LPG stoves and appliances are expensive compared to wood and sharesalPoor

and rural household therefore hardly invest in these appliances as well as the other components like
cylinder, hose, regular, and safety valve€&Zhou et al., 2011)This finding lendssupportto the

finding on theaverage costs of equipment across different fuels used by households in Ghana
(GLPGP 2018)as shown in Figure 6.Another concermelated toLPG usage isafety. Worn out

valves and faulty cylindeysvhich are notegularlyinspectedalso posalangesto users. Reports of

LPG leakages in households that have caused fire outbreakgyléadire destruction of propertjes
injuries and even death discourape aidoption of LPG. Between the year 2000 and 2013, 41% of
fire outbreaks in Ghana were domef#ities (Addaiet al, 2016) A study byDalaba et al., (201&lso

reveals that majority of households in both rural (80%) and urban (85%) household were worried
about the safety of using LPG in their homes and seen as dangerous.
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Figure 6.1 Amortized average cost of cooking per household across different fuels and
amortized average cooking equipment cost (per month)
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6.5.4 Electricity

The use of electricity for cooking by @seholds is still very low in Ghana despite the benefits
associated with usinthis clean cooking fueKarakara & Dasmani (20190 a study on domestic

fuel consumption using the Ghana Demographic and Health Survey (GDH&¥ Ijor 2014 noted

that less than 1 parent of households use electricity for cooking in Ghana. Some of the reasons
attributed to the low uptake of electricity as a cooking fuel included the unreliability of electricity and
high cost due to large familizes. Also, households prefer to cook staple foods sulshnks; tuo

zaafi and akple traditionally by using either fuelwood or charcoal. Again, the frequehg@ower
outages in the country contributed to the unattractivenesigatricity usefor cookng (Kwakwaet

al., 2013)

6.6 Gender perspectives and cookinguels

In rural Ghana, women and children are mostly the ones tasked with the collection of fuelwood for
cooking in the homes. This also applies to the minority of households in the urban communities that
still use fuelwood for cooking. As such, studies havevwshibat, the number of hours invested in the
collection of fuelwood affect the educational and labour outcomes of women and cfidranu

et al., 2016) In addition, women fze the direct impact of fuelwood emissions, causing severe health
hazards(Afrane & Ntiamoah, 2012) Therefore, households headed by females have a high
probability of choosing modern cooking fuels than their male counterparts who do not go through the
stress of cooking in the local §ay (Adusahpoku & Takeuchi, 2019Mensah & Adu, 201p
Unfortunately, most of the households headed by females fall within the poor bracket of households,
which hinders their financial ability to switch onto modern cooKurads (Kroon et al, 2013)
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6.7 Gaps in literature

The literature provides evidence on cooking fuels and cooking practices by households in Ghana.
However, despite the extensive work that has been conducted in the area in Ghana, there are
limitations in specific areas. On the perceptions of males anddsroalcooking fuels and cooking
practicesnot much had been documentedtba differences that males or females attribute to the
topic but rather the general perception from the field. Further research is necessary in the area of fuel
stacking and food d@hces to ascertain the specific staple fotbdd contribute to the practice fuel

stacking by households. With household expenditure on food and cdaking emergedhat the

data available is limitedvidence on thex@enditure on different fueypesis limitedunlike the data

on food expenditure that has been documented in the s&Bbana Living Standards Surveports

that have been conducted over the years.

6.8 Conclusion

Food and energy are part of the essentials needed in life. Cooking ggaatidcooking fuels
consumed differacross households in Ghana. Generally, most of the staple foods in Ghana are
consumed throughout the country although certain staples are associated to specific communities,
tribes and ethnic groups. The types of cogkinels and stoves used by households in Ghana also
differ. Households in Ghana consume both traditional and modern cooking Kuelsnost
importantly, households in Ghana practice fuel stackingjohty of rural households consume
traditional fuels wheazas urban households consume both traditional and modern cooking fuels. The
type of staple food consumed by households may be influenced by the regional and geographical
location, the type of crop cultivated in a geographical location, and the tradiindatultural
practices of a group of people.

Ghanaian households spend more on food than all other household expenses including cooking fuels.
The cost and benefits of the types of cooking fdelst e r mi ne h o u sceokimglfudss 6 ¢ h
Majority of households use biomass in the form of fuelwood and charcoal because it is cheaper
compared to other cooking fuels; and available and easily accessible despite the hazardous effects on
thehealth oftheusers. LPG is the most used of the modern fuels whetleetsicity is the least used

(1%) by households in Ghanaainly because of availability and affordability issues
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7 SECTION SEVEN: OPPORTUNITIES FOR COOKING
WITH ELECTRICITY

1 This section looks at the current landscape and the resawva#able to address the hea
dependence on biomass for cooking, considering the appreciable electricity access an
surplus in Ghana.

1 It acknowledges the minimal focus on electricity for cooking in the past and present poli
interventions.

1 It makes a case for increased focus -@oeking for addressing the biomass challenge.

7.1 Introduction

The earlier chapters examining the landsaapenergy for cooking in Ghana have underscored that
past and current interventions, like in many other Africanntries, have focused on improving
biomass options and promoting LPG for cooking more recefslsuch electric cooking initiatives
areabsent in the many policy documents and initiatives examined. Justifialilypnes pastthis
seemed impracticaio consider dueo the electricity supply andeliability challenges (dubbed
"dumsol, meaning off/on in Twi)

Thefdumsob t (26182016) resulteth powerdisruption to households, businesses, and industry
resulting in devasting economic consequences, pressuring the government to increase power
generation rapidly (Acheampong, 201AJthough a stable and reliable supply of electricity made
fidumso 6 a thing of the past, the | astrestirgemceafiont h
power outages not caused by supply constraints but by transmission challenges requiring maintenance
and repair work on transmission infrastructdmdeverthelesshe political costs of unreliable power

supply in Ghana suggests that thereat challenge will be dealt with swiftly to restore reliability.

Cooking with electricity is the cleanest way to cog@kt point of use)considering the minimal
negative impact on the cook's health and household air pollution. Additionally, it offers the
opportunity to increase environmental sustainability as more renewable sources of electricity are
integrated into the gridand fewer trees are cuh countries like Ghana, where electricity access is
already appreciable, an extensive grid infrastructedtices the efforts and resources to build
alternative infrastructure for other fuel types like LPG, making it a ready alternative for transitioning
urban and petirban households with careful load and demand planning.

7.2 Overview of the Power Sector

Ghana operates an unbundled electricity market with separate entities in charge of power generation,
transmission, and distribution. This unbundlimgroducedprivate participation and competition
primarily on the generation sd thereby ushering in seat independent power producers (IPPs).
Transmission is designated to a single entity to prevent discrimination to market participants. On the
distribution sidelicensedentities operate different concession areas across the country.

5 Seehttps://citinewsroom.com/2021/04/the2021-dumsorcrisiswhat-we-know-so-far/
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Generation: Power isgenerated from hydropower, thermal (crude oil, natural gas and diesel) and
renewables (solar and biogas). The share of hydro in the electricity generation mix has been reducing
since 2000, representing 39% in 2019. Conversely, thermal capacity incregsedenting 59.8%

in 2019. According to the Energy Commission (2020), the power generated from renewablg energy
excluding hydrois 0.3% of the total generati@rThis is made of VRA Solar (2.5MW), Meinergy
(20MW), BXC (20MW) and Safiana biogas plantQkV).

As shown in Tablé€.1, the total installed capacity sits at 5171MW while the dependable capacity is
4695MW. The peak load on the transmission grid is 2612.6 MW and 2803.7 MW when exports to
neighbouringcountriesare considered. With a total dependable grid capacity at 4580.0MW, an
excess of 1776.3 MWependable capacity powamainsas shown imable7.1.

Transmission The Ghana Grid Company (GRIDCO) is the sole entity responsibleaftsnitting
power.

Distribution: Electricty distribution in Ghana is handled by three utilities: two stateed and one
private utility. Electricity Company of Ghana (ECG) is the largest entity responsible for power
distribution for the southern part of the country covering six regions: Gresatea, Ashanti, Central,
Eastern, Western and Volta region. The Northern Electricity Distribution Company (NEDCo)
distributeselectricity to Brong Ahafo, Northern and Upper East and West regindave power
serves the Tema Free Zone Enclave consistirapout 50 industrial customers as the sole private
entity.

7.3 Institutional Energy Actors

The Ministry of Energy is responsible for energy policy formulation, implementation, monitoring,
and evaluation. It also supervises and coordinates the work of esgatgy agencies. In line with its
responsibility for policy formulation and implementation, it is also in charge of the National
Electrification Scheme (NES), which seeks to extend electricity to all parts of the country.

The Energy Commission (EC) is tiechnical regulator and mandated to managana's energy
resources development and utilisatidine scope of its work covers electricity, natural gas, and
renewable energy industriesdagraning licensedor operations. It also serves as the Government'
energy policy adviser, working closely with the Minister of Energy.

The Public Utilities Regulatory Commission (PURC) is an independent multisectoral regulator
mandated to regulate utility services for electricity and water sectors. Among its funstithres i
provision of guideline rates for the utility services, specifically water and electricity rates.

6 The policy position is to increase rbhydro renewable energy forming part of the electricity mix to 10% by 2030.
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Table 7.1 Power Generation Sources and Capacity

M

Plant installed Capacity (Mw) | DePendable Capacity
(Mw)
Hydro
Akosombo 1,020 900
Kpong 160 105
Bui 400 360
Total 1,580 1,365
Thermal
Takoradi Power Company (TAPCO) 330 300
Takoradi International Company (TICO) 340 320
Tema Thermal 1 Power Plant (TT1PP) 110 100
Cenit Energy Ltd 110 100
Sunon Asogli Power (Ghana) Limited 560 520
Tema Thermal 2 Power Plant (TT2PP) 87 715
Kpone Thermal Power Plant 220 200
Karpowership 470 450
Ameri Plant 250 230
Trojan*® 44 39.6
Genser* 95 85
Amandi 203 190
AKSA 370 350
Cenpower 360 340
Total 3,549 3,296.1
Renewables
Safisana Biogas* 0.1 0.1
VRA Solar* 25 2
BXC Solar* 20 16
Meinergy* 20 16
Total 42.6 34.1
Grand Total 5,171.6 4,695.2

Source: Energy Commission (202. 2Q

Figure 7.1 Trend in grid installed dependable capacities and Peaload.
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7.4 State of Grid and Off-grid Sectors

7.4.1 State of electricity access

Ghana has mad&gnificant progress in electrification over the last two decades, underpinned by
successful electrification planning. According to the statistics from the Energy Commission (2020),
the proportion of the population with access to electricity in 2019 sib8%%: aggregated from
urban (100%) and rural (70.5%). This translates into 92(6ftban) and 70.4% (rural) at the
household level. The regional distribution for electricity access is depictedureFig below.

Figure 7.2 The regional distribution for electricity access

2017: 80.5%
2019 80.7%
2017 471%
2019 59.1%
2017 88%
2013 702%
NORTHERN
(TAMALE)
2017 66.3%
2017- 78.6% Cnccabimids
2019 79.6%
ASHANT!
(KUMAS?
2017: 89.5%
2015 51.0% VOLTA
™oy
2017-88.1%
2019 39%
2017 %5 5%
2013 6.7%
2017 57 5%

2019: 88.7%

Source Ghana Energy Commissio202Q pg.J)

The current electrification levels can be argued to be the commitment to extend reliable electricity
supply to all parts, as detailed in th@89 National Electrification Schendecument This document

laid down the initial plan for universal access. Since then, the development of National Energy
Strategy (2003), National Energy Policy (2010), Energy Sector Strategy and Development Plan
(2010) Renewable Energy Act, 2011 (Act 832), SEforALL Action Plan (2012) and-@liid
Electrification Policy (2016) and others have all contributed todiénelopment andjrowth in
electricity access across the country.
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Neverthelessthe target of universal eess by 202Bas not been achieveHfforts to connect the
remaining communities remain a priority, especiatynmunities on islands in Lake Volta and
isolated lakeside locations. According to the Ghana Renewable Energy Master Plan (2019),
mini/microgridsfrom renewable energy sources will provide electricity access to remote and island
communities; targets for implementation are 200 to 300-grids by 203 to 2030.

7.4.2 State of oftgrid electrification sectors

As discussed above, governments have successfully provided grid electricity for many rural
communities through the rural electrification programme. Howeseme communities present
several constraints (economic, financial, social, environmental and ¢abhfar traditional grid
expansion due to their geographical lomat For nonisland communitiessuch as communities in

the northern part of Ghana, the strategy is to extend the national grid to those areas. For more remote
island communitiegnini-grids are planned for electrification. It is estimated that out of the 5 million
people identified as not having access in 2015, 2.9 million reside in the lakeside and island
communities around the Volta Lake (Government of Ghana, 2015), and successftilcaksmtriof

these island communities will bring the country towards 94% electricity access (Mossi Reyes, 2017).

Mini -grids

The Minigrid Electrification Policy (MEP) (2016), as mentioned in the Ghana Renewable Energy
Masterplan (2019), highlights the rabé mini gridgmicrogrids in complementing grid expansion
efforts in the National Electrification Scheme. In the MEP, rghiils are public sectded
investments with state entities such as the VRA, ECG/NEDCo. There is a limited role for the private
sector which mainly involves contracts for construction services. Althooghi-grids can be
expensive to construct, especially considering the remote locations and low demand for power by
households, the policy regarding electricity pricing follows the Unifbiational Tariff (UNT), tte

same price for grid customefi8SMAP, 2017)Although private sector involvement could increase
implementation, there is no licensing regime or framework for prinate-grids (PAOP, 2019).
According to the renewable energy stex Plan REMP, 2019), mini-grids will be based osolar,

wind, biomass, biofuels, hydiepending on the target community; as of 2B minkgrids were

in operation with planned targets of 86 by 2020, 200 by 2025, and 300 by 2030

StandAlone Systems

In areas whermini-gridsare absent, some communities have benefited fiingsolar lighting and

home systems primarily provided by private comparbegh local and international’hese include

Azuri technologies, PEG Ghana, Burro, GTEC Solar, Zolathlte Solar, Suka Solar, Sunhut
enterprise and Wilkins engineering. Companies mainly offer lighting solutions and systems to support
appliances like radio and televisions. Others are also active in the productive use of energy sector
providing productdor small and medium scale enterprises, health centres and water pumping for
irrigation. However, ittle or no evidence exists in the literature to stibevavailability ofproducts

that support cookingn addition, companies use different payment @isttibution moded, whichis
summarised in Tablé.2below.

The market continues to dwindle for private compadiesto increasing electrification rates year on
year, although solar lanterns still have policy support to provide some access to isofatedraties
(REMP, 2019)However, @spitethis support, companies faogany challengesncluding 1. last
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mile distribution issues aroundhadequate mobile coverage and underdeveloped transport
infrastructure 2. inconsistent import duties 3. Local cordedtlicensing regulations that imp#oé

cost of business and 4. Poor mobile network connectiiigh affectthe ability to deploy PAYGO
models in some settings (PAOP, 201&)dressing these issues are critical to ensure that remaining

communities cahave some access until the grid arrives.

Table 7.2 Different payment and distribution models are used by companies

COMPANY

Burro Brands

GTEC

NorthLite Solar Ltd.

PEG Ghana

PRODUCTS

Solar lanterns and SHS
(Greenlight Planet)

Solar lanterns and SHS
(Greenlight Planet)

Solar lanterns and SHS

SHS, televisions, (d. light),
and solar water pumps

DISTRIBUTION
MODELS

Direct sales through
agents

Direct sales through
agents and NGOs

Distribution through MFls

Direct sales through
agents, NGOs, and

PAYMENT MODELS

Cash and carry, as well
as a PAYGO pilot

Cash and carry

Cash and carry, as well
as MFls

PAYGO, cash and carry
(customer or partner),
and company payroll

associations
deductions

Suka Wind and Solar

Energy Ghana Ltd. Cash and carry

Solar lanterns and SHS Retail outlets and agents

Kiosk outlets in off-grid
communities, VSLAs, and
community leaders as
sales agents and payment
collectors

Cash and carry, as well
as rent to own

Sunhut Enterprise—
Villageboom SHS

Solar lanterns and SHS
(Greenlight Planet)

Direct sales through
agents

Cash and carry, as well

Wilkins Engineering Ltd. as a PAYGO pilot

PAYGO and cash and
carry

Direct sales through
agents

ZOLA Electric SHS, televisions, and radios

Source: Power Africa Offjrid Project (2019pg. 13)
7.5 Power Reliability

One component oflectricity access worth discussing is the reliability of powemany countries

in the subregion, poor supply reliability remains a challenge often brought about by the inability to
cope with generation constraints (Kojima and Trimble, 2016). The it@liadf electricity supply is

a function of two factors: frequency and duration of the disruption or outage (Bhatia and Angelou,
2015). TheSystem Average Interruption Duration INd@GSAIDI) andSystem Average Interruption
Frequency IndeXSAIFI) serve as international standards to evaluate the reliability of electricity
distribution across countries and aid in consistent reporting. In some instan€assttimaer Average
Interruption Duration IndexGAIDI ) is also reported.

Table 7.3 details tle SAIFI, SAIFI and CAIDI indices for 2015 to 20léategorizedby the
performance of ECG and NEDCO (the tatate distribution utilities) against the regulatory
benchmark. SAIDI indices for ECG in 2018 fall within the regulatory benchmarites NEDCo
shows a worsening over the years. CAIDI scores laoevever arewithin limits set by the regulatory
benchmark Much of the challenges with power reliability has been blamed on ageing grid
infrastructure, which is a common issue in many African countrieseXample, a PwC survey of
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senior power industry playeia 15 African countries found thatwo-thirds (67%) of those we
interviewed cited ageing or badly maintained infrastructure as a high or very high c{Pe&n
2015).

Table 7.3 Grid Electricity Distribution Reliability Indices

SourceGhanaEnergy Commission (2@1 pg. 22)
7.6 Electricity Tariff Structure

The pice for electricity shown in Table & below varies by consumption class and category of
user. Residential customers pay the least-{B3US cents/kWh) while industries pay the most (20

51 US cerdkWh). The PURC has a lifeline tariff of 30Wh per month for all consumers to provide
affordableelectricity to the poor, in line with the Government's commitment to electricity access and
poverty reduction (GPRS) (Kumi, 2017)ccording to the data from the Energy Commission, the
average tariff in Ghana is less expensive than neighbouring Todgeanmdbut more expensive than
Nigeria and Cote doélvoire. However, this 1is
Uganda, with a tariff of 23 US cents/kWh and 20 cents/kWh (ESMAP, 2020)

44
























