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ABSTRACT Households in Chiwundura Communal Area continue to depend on traditional energy forms such as
fuelwood, which are difficult to collect and also cause indoor pollution. Households were expected to be using
modern energy forms such as electricity and liquefied petroleum gas (LPG).In the process they would skip intermediate
energy forms such as paraffin. The study utilised mixed research paradigm to collect data. Participants possessing
relevant information were purposively sampled. Questionnaires, interviews and observations were used. The study
established that several households could not leapfrog because of depressed incomes. Households also continued to use
traditional energy forms because of cultural factors. Traditional energy forms were multi-purpose, and were used for
cooking, space heating and preserving food. The study recommends that households should be made aware of
dangers of biomass energy and benefits of modern energy. Stakeholders should try to avail modern energy forms

so that they become accessible and affordable.

INTRODUCTION

According to the International Energy Agen-
cy (IEA) (2015) nearly 2.7 billion peoplewhichis
almost 40 percent of the global population, are
exposed to energy poverty as they depend on
biomass fuels (such as fuelwood, charcoal, ani-
mal dung and agricultural residues) for cooking,
boiling water and heating. Half of the people
exposed to energy poverty are living in the de-
veloping world. The number of people who use
solid fuel however increasesto 3 billionif coa is
included (Practical Action 2014). The continued
reliance on biomass on traditional energy forms
has several disadvantages. Nearly 2 million peo-
pleworldwidedie each year frominhaling thele-
thal smoke from kitchen stoves and fires (Practi-
cal Action 2014). Women and children under the
age of five who spend several hours aday close
tofirearedisproportionaly affected by indoor air
pollution (Fullerton et . 2008; Warwick and Doig
2004). According to Balmer (2007) peopleinde-
veloping countries particularly women are ex-
posed to a number of health problems such as
back and neck injuries associated with carrying
heavy fuelwood loads. On top of that they walk
long distances dealing with risky and hazardous
environments as they gather biomass fuels. Ac-
cording to Cecelski (2001) the Food and Agricul-

tural Organisation estimates that 60 per cent of
rural womeninAfrica, 80 per centinAsiaand 40
percent in Latin America spend between oneand
six hoursaday in fuel scarce areas. Proponents
of development content that the plight of these
people could be aleviated if they adopted mod-
ern energy formsand move away from the use of
traditional energy forms(Marlow 2009; Miedema
2008; van Benthem 2010). Thiscould beachieved
through energy leapfrogging.

L eapfrogging has become a buzzword in the
energy adoption process. Energy technology
|eapfrogging involves moving from onetechnol-
ogy to another without going through certain in-
termediate stages. For example, ahousehold can
move from using biomass fuels (dung, crop resi-
dues, and fuelwood) or coal in the traditional,
inefficient and polluting stovesto efficient lique-
fied petroleum gas and electric stoveswhich are
at the top of the energy ladder, while bypassing
the transitional energy services such as wind
energy and improved charcoal and kerosene
stoves (Gallagher 2006; Goldemberg 2006; Gold-
emberget a. 2001; Burke2011; Lewis2007; Mar-
low 2009). In essence this process involves the
deployment of a new technology in an applica
tion area where at least the previous version of
that technology has never been deployed (Sau-
ter and Watson 2008). Donev et d. (2018) argue
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that leapfrogging could be looked at as the abili-
ty of adeveloping or less developed country to
essentialy “skip” less efficient and higher car-
bon-intensive technol ogies during the course of
their devel opment. Murphy (2001) contendsthat
leapfrogging promises to bring modern energy
sources to rural people quickly and in a cost ef-
fective manner. In other words, leapfrogging is
viewed asaway of catching-up with current tech-
nology. The leapfrogging route is depicted as
clean and sustainable.

Energy leapfrogging is however hindered by
aplethoraof factors. The majority of households
in the developing countries lack the finances to
acquire modern technology. Accordingto Aman-
kwah-Amoah (2015) themgjority of peopleinAf-
rica who are in desperate need of solar power
cannot afford such an investment because of high
upfront costs. Murphy (2001) contends that the
adoption of energy technologies is affected by
lack of independent and successful entrepreneurs
and enterprises producing, marketing and servic-
ing the modern energy technol ogies such aselec-
tricity and liquid petroleum gas. Gallagher (2006)
also positsthat leapfrogging in devel oping coun-
triesislimited by lack of technological capabili-
tiesto produce or integrate the advanced energy
technologies themselves. This forces them to
continueto buy modern energy technologiesfrom
industrialized countries, usualy through licens-
ing or joint-venture arrangements. It istherefore
restrictive to rely on imported technology. High
prices also hamper the adoption of modern ener-
gy technologies. According to Schlag and
Zuzarte (2008) and Daurella and Foster (2009)
LPG is almost inexistent in rural areas of sub
Saharan Africabecause of high pricesexcept for
very few countries namely Gabon, Senegal, and
Mauritania which have adopted the use of LPG.
D’ Sa and Murthy (2004) posit that the upfront
cost for procuring the stoves and cylinders tend
to make L PG heat delivery system unaffordable
for low-income groups, even at subsidised rates.
Goldemberg et al. (2004) have concluded that
worldwide LPG is affordable by more affluent
households.

Satement of theProblem

Househol dsin ChiwunduraCommunal Areas
in Zimbabwe continue to depend on the tradi-
tional biomass fuels for cooking, space heating
and lighting, boiling water as well as other eco-

nomic activities. Thisisin spite of theavailabili-
ty of modern energy services such as electricity
and solar energy. Households were expected to
bypass the transitional energy services such as
paraffin and adopt themodern energy forms. This
is, however, not the case as very few households
use modern energy entirely for cooking, space
heating and lighting, and boiling water.

Resear ch Questions

Inthequest to understand why therewasvery
limited energy leapfrogging if any in Chiwundura
Communal Areathe study utilised the following
questions.

¢ What arethe fuel types used in the commu-
nal area?

+ Why istherelimited energy leapfroggingin
thecommunal area?

¢ How can access to the households be im-
proved in the communal area?

Theor etical Framework

This study was based on the energy leap-
frogging model. The model postulates that de-
veloping countries could adopt modern energy
servicesthat are currently being used by the de-
veloped countries without necessarily passing
the stages followed by the latter countries. In-
stead of progressing from the traditional energy
servicesthrough the transitional energy services
to the modern energy services, the developing
countriesmay skip thetransitional stage. In oth-
er words, the developing countries will leapfrog
from using fuelwood, dung and crop residues to
using efficient liquefied petroleum gas and elec-
tric stoves. In the processthey bypasstheinter-
mediate energy stage comprising of wind energy
and improved charcoal and kerosene stoves
(Burke2011; Goldemberg 2006). Energy leapfrog-
ging involves the deployment of a new energy
technology in an application area where at least
the previous version of that technology has nev-
er been deployed before (Sauter and Watson
2008). The model is regarded as a new energy
paradigm with the capacity to solve the global
energy crises(Sayginand Cetin 2010). Theworld
particularly the devel oping world isfaced with a
number of challenges such as deforestation, cli-
mate change, soil and water pollution. Develop-
ment practitioners and planners believe that the
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adoption of energy leapfrogging will solve the
aforementioned problems.

METHODOLOGY

The study which was conducted between Jan-
uary and Marchin2018, utilised the pragmatic ap-
proach by triangulating qudlitative and quantita-
tivetechniquesin the collection of data. Thiswas
necessitated by the desireto increase validity and
credibility of the results obtained on energy leap-
frogging in Chiwundura Communal Area. Trian-
gulation was critical as the two techniques were
used to complement each other. This increased
the depth of understanding of energy leapfrog-
ging issues. The use of questionnaires was criti-
cal as the dtatistical figures generated vaidated
the findings. The qualitative methods used, that
is, the interviews, focus group discussions and
observations enabled the researchers to observe
the socid life of householdsin the study area, and
be where the energy was being used. The study
adopted the case study approach, which alowed
theresearcherstoinvestigate energy leapfrogging

which is a contemporary phenomenon within its
real life context. The approach provided a better
understanding of why rura householdsinthe study
areacould not leapfrog. A total of 215 households
fromatotal of 3428 households (ZIMSTATS2012)
were both purposively and conveniently sampled
fromthefour wardsinthestudy area. Thesemeth-
ods enabled the researchers to select places and
people deemed relevant to the study.

SudyArea

Chiwundura Communal Area is located in
Vungu Rural District also known as Gweru Rural
District which isinthe Midlands Provinceof Zim-
babwe. It lies about 45 kilometres North East of
Gweru, whichisthe provincial capitd, and about
40 kilometres South East of Kwekwe asshownin
Figurel.

It is Situated between 29°E and 31°E and
18°S and 20°S. The communal area has four
wards namely Gambiza (Ward 10), Mutengwa
(Ward 11), Gangira (Ward 12) and Masvori (Nya-
bango) (Ward 13). Wards 10, 11 and 12 consist
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Fig. 1. Location of Chiwundura Communal Area in Zimbabwe
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of thetraditional rural areas (formerly known as
tribal trust lands), that were established during
the colonial era. The dwelling unitsin the com-
munal area were a combination of traditional
dwelling units and mixed dwelling units. The
former were the old style family settlementsin
which buildings were made of pole and dagga
(these were on the decline) and in some cases
brick, with thatched roofs, while the latter were
found in the old style family settlements where
one or more of the buildings in a cluster were
built of modern materials such as bricks, ashes-
tosor zinc roofing sheetsand tiles. The commu-
nal areaislocated in Agro-ecological Region I11
and IV, and the majority of households depend
on subsistence agriculture for their livelihoods.

FINDINGS AND DISCUSS ON

Household Energy Portfoliosin Chiwundura
Communal Area

Communitiesin ChiwunduraCommunal Area
depend on avariety of energy servicesfor cook-
ing, space heating and lighting, entertainment,
communication and other economic activities
such as bread baking, brick making, pottery and
beer brewing. This study focused on cooking,
space lighting and heating which are the key ac-
tivitiesin the area. The observations made were
that households used traditional biomass energy
(fuelwood, dung and crop residues), transitional
energy services (paraffin/kerosene) and modern
energy services (electricity, solar and diesel pow-
ered generators). Table 1 shows the different
energy services used by the sampled households
in four key areas. The figures are expressed as
percentage of thetotal number of sampled house-
holds.

Information in Table 1 showsthat the majori-
ty of the sampled households relied on biomass
energy services and in particular fuelwood for
most of their energy needs. It was observed that

very few peoplewereusing grid e ectricity, gensets
and solar. Thosewho had connected their homes
to grid electricity used it mainly for lighting in-
stead of cooking. It was also realised that house-
holds using grid electricity did not abandon bio-
mass energy services completely. Instead they
had adopted an energy mix whereby they were
using it together with other energy services. They
considered grid electricity asmoreexpensivethan
fuelwood which they said wasfreely available.

It was observed that although fuelwood was
the dominant energy servicein use, it presented
anumber of challenges. Peoplewalked long dis-
tancesin search of fuelwood asit was becoming
scarce due to deforestation. Although fuelwood
collection hasgender dimensions, menweregrad-
ually getting involved in this activity. Thiswas
due to the long distances involved and also due
to thefact that either ox-drawn or donkey drawn
carts were being used for fuelwood collection.
This task was more suited to men than women.
The use of fuelwood caused serious indoor air
pollution. Women respondentswere oblivious of
the harmful effects of pollution from the smoke.
It was apparent that quite a number of women
and children were showing symptoms of smoke
related aillments. This prompted the researchers
to find out why households could not move up
the energy ladder.

Barriersto Energy L eapfrogging
Income

The mgjority of sampled households in Chi-
wundura Communal Areacould be easily classi-
fied as poor. The study established that house-
hold income was the major deterrent to energy
leapfrogging. Themajority of the sampled house-
holds (58.6%) depended on peasant agriculture
for their livelihoods. A few households (7.4%)
were in formal employment, while 25.6 percent
were self-employed. The remaining 8.4 percent

Table 1: Energy use in Chiwundura Communal Area

Useltype Fuelwood LPG Solar Grid Candles Gensets Dung Kerosene
Electricity

Cooking 82.8 1 - 16.6 - - - -

Heating water 89.8 - - 9.3 - - 0.9 -

Space heating 91.2 - - 6 - - 2.8 -

Space lighting 7.8 - 6 24.2 9.8 2.9 - 49

Source: Research Data, 2014
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depended onincomefrom remittancesfromrela-
tives working outside Zimbabwe. Chiwundura
Communal Areawas situated in Agro-ecological
Region 1V, which was prone to severe seasonal
drought. On top of that the soilsinthe areaswere
old dueto severa yearsof tillage. Over theyears,
agricultura land allocated to households have
become smaller because of population increase.
As a result, most households were not able to
produce excess maize for sale. This therefore
meant that such households had little disposable
income, which was divided among the several
needs such as education, food, clothing, and
health. It wasamost impossiblefor the majority
of peasant farmers to afford switching over to
modern energy services such as grid electricity
and solar household systems.

The situation was worsened by the fact that
most modern energy serviceswere priced beyond
thereach of ordinary peasant farmers. Interviews
conducted with some of the residentsin Chiwun-
dura Communal Areareveaed that the majority
of the poor households could not afford to be
connected to grid electricity as this required a
hugefinancial investment. Therural electrifica
tion programme introduced by the Government
of Zimbabwe was only restricted to bringing the
electric cablesinto rural areas. Thetask of con-
necting electricity to homesteadswas|eft to indi-
vidual households. Although the government
initially met part of the el ectrification costsat the
time of the study households were expected to
meet the full cost on their own. It was observed
that bankswere not willing to financethe el ectri-
fication projects as households did not have any
collateral hencewithout guarantee that they would
be able to pay back the loans advanced to them.
During focus group discussions households re-
vealed that they could not commit their cattle as
collateral as this was their source of livelihood.
Respondents revealed that the initial connection
feesand house-wiring were beyond the means of
ordinary peasant farmers. Information obtained
inthe study areashowed that the Zimbabwe Elec-
tricity Distribution and Transmission Company
(ZETDC) demanded an upfront connection fee of
US$95 together with adeposit fee of US$45. On
top of that on average house wiring cost US$200.
Those households that were able be connected
also faced other problems such as acquiring the
requisite appliances such as cooking stoves.
Although 22.8 percent of the sampled popul ation
were connected to electricity only 6 percent of

the sampled popul ation were using electricity for
cooking. They argued that it was either expen-
sive to use electricity for cooking or they could
not afford the appliances. Others could not af-
ford the monthly bills, resulting in them being
disconnected. Observations made in the study
area showed that several households back-
switched to thetraditional biomassenergy forms
as they could not afford reconnections or the
monthly bills.

The study further established that most hous-
esin Chiwundura Communal Area did not meet
the el ectrification standards set by ZETDC. Quite
anumber of houses were simple structures some
of which were grass thatched while others did
not have watertight roofsasrequired by ZETDC.
Even if the grid connection was to be provided
for freeit was practically impossible for the ma-
jority of households to pull down their houses
and build those complying with ZETDC regula-
tions. Participants in this study acknowledged
that they had very limited opportunities to raise
extrafundswhich they could dedicateto el ectrifi-
cation. Theavailablefundshad anumber of com-
mitments which included school fees, food and
health requirements.

The inadequate energy production at nation-
a level has affected access to electricity at vil-
lage level. These ripple effects have tended to
discourage energy leapfrogging in Chiwundura
Communal Area. Zimbabwe was producing an
average of 1200 MW against itspotential of 1800
MW, whileit required 2200 MW (Rafemoyo 2010).
As already mentioned earlier on there was evi-
denceof rural eectrification with cablesand poles
in place in the study area. Power outages and
load shedding have tended to portray a negative
picture on availing modern energy formsin the
area. Vandalism of ZETDC transmission equip-
ment such as transformers, overhead and under-
ground cables, bolts and nuts, guy grips and
washers also worsened the situation. ZETDC
infrastructure was old and obsol ete which meant
there were numerous breakdowns. Thissituation
did not encourage the extension and expansion
of therural electrification programme. Somere-
spondentsin the focus group discussions argued
that it was unnecessary to adopt grid electricity
when it was fraught with such challenges. They
did not have confidence in the power utility and
themodern energy serviceit provided. They felt
they could only leapfrog to modern energy if there
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was a guarantee that grid electricity would be
supplied without any hitches.

A similar situation was noticed with the use
of liquefied petroleum gas and solar house sys-
temsin the study area. Initial cost of installing a
solar house system was generally beyond the
means of most of the households in the study
area. According to Kairuki (2018) theinitia capi-
tal cost of renewable energy is relatively high
when compared to conventional sources of ener-
gy, and this tends to raise the cost of renewable
energy generation. Bradford (2006) concurswith
this by saying almost ninety percent of the life-
timecost of asolar PV systemispaid up-front” at
thetimeof installation, which isbeyond thereach
of most peopleinAfrica. Thesituationisexacer-
bated by government which do not have the ca-
pacity to finance the spread of new energy tech-
nology (Amankwah-Amoah 2014). Interviewees
revealed that they could not afford L PG tanks as
they were priced beyond their use. Only 5.1 per-
cent of the respondents used LPG for cooking
and incidentally these people were al so connect-
ed to grid electricity as was established through
cross tabulations. They used LPG when there
were electricity blackouts. Those who did not
use LPG said upfront costsfor stoves and cylin-
dersand theprocessof refilling thecylinderswere
rather beyond them. They found it cheaper to
continue relying on biomass energy which ac-
cording to them wasfreely available.

Energy Availability

Energy availability played a critical role in
determining energy leapfrogging in Chiwundura
Communal Area. Although households in the
study areadesired to usegrid electricity, LPG and
solar household systems, they could not do so
as these were not immediately available. The
government embarked on therural electrification
programme in Chiwundura Communal Area but
not all areas had been covered at the time when
this study was conducted. Information obtained
from the power utilities (ZETDC and REA) that
were tasked with the responsibility of bringing
power to the communal showed that they were
incapacitated by lack of funds and equipment.
According to the REA Midlands Regional Engi-
neer the process of eectrifying the whole com-
munal area was delayed by high infrastructural
costs. The situation was exacerbated by the low
household density as this made the supply of

electricity to the areamore expensive than antic-
ipated.

The unavailability of LPG in the study area
also affected leapfrogging from the traditional
biomass energy services to this more efficient
energy service. Therewasnot evenasingle LPG
refuelling station in the study area. The nearest
LPG refuelling stations were availablein Gweru
and Kwekwe. Thesewereapproximately 40kilo-
metresand 45 kilometres away respectively from
the study area. Households had to travel tothese
citiesto either purchase or refill canisters. Since
most households did not have their own trans-
port it wasdifficult to transport refilled canisters.
Public transporters were wary of transporting
canisterson their vehicles asthey were associat-
ed with explosions and fires. Respondents also
mentioned that they did not have a capacity to
procure LPG in large quantities. They could af-
ford between 3 and 5 kilograms. This however
did not make economic senseto travel adistance
of 40 to 50 kilometres to procure LPG in small
quantities. The process of transporting canisters
wasthereforeamajor hindranceto leapfrogging.
At national level Zimbabwe did not manufacture
itsown LPG. All thegasthat wasused in Zimba
bwewasimported from South Africaand thishad
abearing on the availability of gasto other parts
of the country including the study area. Thisis
why Batingeet al. (2017) arguethat there should
beaninternal financial commitment to undertake
renewable energy investment beyond what isre-
ceived in aid and donations from devel opment
partners. Most governmentsin devel oping coun-
tries do not want to commit themselves to make
new technology available.

Energy Accessihility

It was established that accessibility to mod-
ern energy was critical in energy leapfrogging.
Accessihility can beviewed fromtwo angles. The
first type of access is related to the cost of fuel
serviceand thiswas covered earlier on. The sec-
ond type of accessrefersto the physical accessi-
bility and is concerned with the distance to the
nearest energy source. The study observed that
areas such as Nyabango, St. Chrsitopher and
parts of GambizaWard were remote. They were
located at |east twenty kilometres from the near-
est gridlines. Lack of accessinhibited themfrom
being connected to the grid; hence households
with the potential to leapfrog could not do so. As
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already mentioned earlier on homesteads in the
remote parts of the study area were scattered
making it difficult for the power utility ZETDC to
connect themto thegrid. According toinforma-
tion obtained from both ZESA and REA the cost
of building a distribution network to serve such
isolated homesteads was beyond what the gov-
ernment and utilitiescould afford. The samesit-
uation also affected accessto LPG. It was diffi-
cult and expensiveto transport L PG to theremote
partsof the study areawhere market was not guar-
anteed. The inaccessibility of modern energy
services acted as an impetus to the continued
dependence on biomass energy service. Leap-
frogging could not occur in such an environment.

Cultural Practices Associated with Meal
Preparation

Energy leapfrogging in the study area was
affected by socio-cultural practices associated
with meal preparation and cooking. Accordingto
Bank (2010), fuelsareencoded with amultiplicity
of social meanings and social associationswhich
may be culturally defined and tend to determine
the context in which the fuel wasused. Most of
the traditional foods in the study area required
dow heating. These included brown rice, cow
trottersand rupiza (porridge from cow peas). This
could be achieved using fuelwood. Taste prefer-
ences and the familiarity of cooking with tradi-
tional biomassenergy madeit difficult for energy
leapfrogging to take place.

During focus group discussions participants
argued that food cooked with traditional fuels
was tastier than food cooked with modern fuels.
They gave sadza (thick porridge) astaplein most
homes asatypical example. They went onto say
that food cooked with traditional fuelsremained
hotter for longer periods than food cooked over
an electric stove. Information obtained during
focus group discussion showed that round pots
as well as three legged pots could only be uti-
lised using the traditional fireplace. The tradi-
tional fireplace also offered asocia and ritual fo-
cusasfamilies sat around the hearth after evening
meals. Thiswas critical for family bonding. In
thisregards cultural practices and taste hindered
energy leapfrogging. The above views are in
conformity with theviewsby Batingeet a. (2017)
that in order for leapfrogging to occur the market
should be ready to accept the new technology.
Jacobson (2016) also concurs by saying that bar-

rierstolegpfrogging are neither economic nor tech-
nical, but social and political. Householdstend to
hold onto practices and beliefs that hinder them
from upward progression in terms of energy.

Lack of Information

Lack of reliableinformation on the advantag-
es derived from using modern energy services
affected their adoption especially inthe devel op-
ing countries (Mohamed and L ee 2006). In Chi-
wundura Communal Area several households
were reluctant in having their homes electrified
when thefirst phase was instituted in the areain
the early 1980s. They thought electricity was
expensive and was intended for the elite. Asa
result they failed to benefit at that stagewhen all
the expenses were being met by the government.
Information obtained through focus group dis-
cussions showed that households have aways
been sceptical of the rural electrification pro-
gramme and had developed a wait-and-see atti-
tude. LPG hasfailed to penetrate large parts of
ChiwunduraCommunal Areaand thiswasaattrib-
uted to lack of information. Thegovernment and
development agencies had not made any effort
to popularise LPG. Instead it had been stigma-
tised as it was associated with explosions and
fires. Kariuki (2018) feelsthat rural communities
may find it hard to leapfrog to better renewable
energy technologies and systems because they
lack of knowledge and awareness. Thisretards
the development of renewable energy technolo-

It was observed as aready mentioned earlier
on that most of the households that continued to
use biomass energy services were not aware of
their health implications. Severa people in the
study had complained of chest, neck and back
painsat onetimeor another. Thesealmentswere
closely associated with the use of biomass ener-
gy services. Thestudy also established that there
wereanumber of peoplewho had cataracts. This
isanother problem which had very close associ-
ation with the smoke emitted in the kitchen. The
respondents revealed that they were not aware
of the dangers that were likely to be caused by
indoor air pollution. These included deaths of
women and children below the age of five who
spend most of the time close to the fire. It is
therefore important for households to switch to
modern forms of energy as these have positive
health impacts as opposed to biomass energy



8 MANGIZVO V. REMIGIOS AND THAKHATHI D. RECKSON

forms. Donev et a. (2018) view the ahility to cook
with electricity instead of biomass fuels as hav-
ing a positive impact on the health of a family,
especially that of women and children who spend
themost timeinthekitchen. Theuse of electric-
ity in cooking removes the dangers caused by
the by-products that result from the combustion
of both liquid fuels such as kerosene and solid
fuelssuch ascharcoal (Donev et a. 2018).

The researchers therefore feel that once the
households are equipped with knowledge on the
advantages of modern energy forms, they may
want to leapfrog to modern energy form. Sauter
and Watson (2008) contend that some house-
holds lack the necessary knowledge on the use
and operation of a new energy technology and
thisfrustrates any attempt to leapfrog to the best
available technology. This has to be accompa-
nied by the provision of funds to acquire the
modern energy services. Householdsin the study
areacould not therefore practise energy leapfrog-
ging asthey lacked concrete information on mod-
€rn energy services.

Skilled Manpower

Energy leapfrogging in the study area was
hampered by the unavailability of skilled man-
power to develop, install, operate and maintain
technology. In particular, there were no techni-
ciansto deal with solar house systemsand diesel
powered generators. Most of the so-called tech-
nicians were self-taught; hence they could not
deal with more complicated faults. During the
study several dysfunctional solar systems and
generators were observed in humerous homes.
This state of affairs tended to discourage poten-
tial users of the modern technology. Thiswasin
conformity with observation made by Amankwah-
Amoah (2014) that governmentsin the devel op-
ing countries did not have the capacity to train
manpower to install the new technology. Kariuki
(2018) contendsthat lack of trained personnel to
train, demonstrate, maintain and operate renew-
ableenergy structures, especialy inregionswith
low education levels, tends to discourage people
from importing the technologies for fear of fail-
ure. Thesituation wasworsened by theinflux of
counterfeit products especialy the solar home
systemsand diesel powered generators. Asthose
had limited lifespan the respondents felt it was
better to continue relying on traditional biomass

energy aswell as paraffin lampsinstead of wast-
ing money on counterfeit products.

CONCLUSON

The mgjority of householdsin the study area
were unableto have any leapfroggingintheir use
of energy. Most of them had depressed incomes.
The cost of modern energy forms was beyond
the reach of most households. It was observed
that some of the modern energy services were
not available. In some cases, householdsdid not
have knowledge and information on the modern
energy services. Households in Chiwundura
Communal Areawill continue to depend on the
traditional biomass energy services for an un-
foreseeable future as their situations do not al-
low them to access modern energy services. Itis
therefore critical to recommend realistic options
and strategies that are workable with the poor.

WAY FORWARD

There is need for education and awareness
campaigns on the importance of adopting new
energy technologies. Stakeholders such as the
central government, nongovernmental organisa-
tions and devel opment practitioners should em-
bark on useful and correct information dissemi-
nation on the availability, uses and benefits of
thedifferent modern energy servicessuchasLPG
There should be a deliberate effort to avail sus-
tainable modern energy servicessuch asthe LPG
and solar in the communal area. This coupled
with provision of funding will enable peasant farm-
erstoleapfrog to greener energy services. There
is need to have housing interventions whereby
schemes could be put in place to assist in con-
structing affordabl e rural housesthat are compli-
ant to electrification codes. Thereis also aneed
for authorities to be strict so as to stem out the
importation of counterfeit products.

REFERENCES

Amankwah-Amoah J 2015. Solar energy in sub-Saharan
Africa: The challenges and opportunities of techno-
logical leapfrogging. Thunderbird International Busi-
ness Review, 57: 15-31.

Amankwah-Amoah J 2014. Solar energy in sub-Saharan
Africa: The challenges and opportunities of techno-
logical leapfrogging. Thunderbird International Busi-
ness Review, 57(1): 1-17.

Balmer B 2007. Energy poverty and cooking energy
requirements: The forgotten issue in South African



ENERGY LEAPFROGGING IN DEVELOPING COUNTRIES A REALITY OR PIPEDREAM 9

energy policy? Journal of Energy in Southern Afri-
ca, 18(3): 1-6.

Batinge B, Musango, JK, Brent 2018. Leapfrogging to
renewable energy: The opportunity for unmet elec-
tricity markets. South African Journal of Industrial,
28(4): 32-49.

Bank L 2010. On and Off Grid: Energy Provision. East
London: Fort Hare Institute of Social and Economic
Research.

Bradford T 2006. Solar Revolution: The Economic Trans-
formation of the Global Energy Industry. Cambridge,
MA: The MIT Press.

Burke PJ 2011. The National-Level Energy Ladder and
its Carbon Implications. CCEP Working Paper 1116,
Centre for Climate Economics & Policy, Crawford
School of Economics and Government, The
Australian National University, Canberra.

Cecelski E 2001. Gender Perspectives on Energy for
CSD-9. Draft Position Paper. From <http://www.
energia.org/resources/papers/csdposition. html>
(Retrieved on 12 November 2014).

D’Sa A, Murthy KVN 2004. LPG as a cooking fuel
option for India. Energy for Sustainable Develop-
ment, VII1(3): 91-106.

Daurella DC, Foster V 2009. What Can We Learn From
Household Surveys on Inequalities in Cooking Fu-
els in Sub-Saharan Africa? Washington D.C.: The
World Bank.

Donev JMKC, Lyndon G, Hanania J 2018. Energy Edu-
cation-Leapfrogging. From <http://energy. education.
calencyclopedial/leapfrogging> (Retrieved on 19 Jan-
uary 2019).

Fullerton DG, Bruce N, Gordon BS 2008. Indoor air
pollution from biomass fuel smoke is a major health
concern in the developing world. Transaction of the
Royal Society of Tropical Medicine and Hygiene,
102(9): 843-851.

Gallagher KS 2006. Limits to leapfrogging in energy
technologies? Evidence from the Chinese automo-
bile industry. Energy Policy, 34: 383-394.

Goldemberg J 2006. The promise of clean energy. Ener-
gy Policy, 34: 2185-2190.

Goldemberg J, Reddy AKN, Smith KR, Williams RH
2001. Rural energy in developing countries. In: J
Goldemberg (Ed.): World Energy Assessment: Energy
and the Challenge of Sustainability. New York:
United Nations Development Program, pp.368-389.

International Energy Agency 2015. Energy Access Da-
tabase. World Energy Outlook. From <http://www.
worldenergyoutlook.org/resources/energydevel op-
ment/energyaccessdatabase> (Retrieved on 12 May
2015).

Jacobson M 2016. The Developing World Can Leapfrog
Dirty Coal And Go Straight To Clean Energy. From
<https://www.fastcompany.com/3056313/the-devel -
oping-world-can-leapfrog-dirty-coal -and-go-straight-
to-clean-energy> (Retrieved on 20 February 2019).

Kariuki D 2018. Barriers to Renewable Energy Technol-
ogies Development. Energy Today. From <https://
www.energytoday.net/economics-policy/barriers-re-
newabl e-energy-technologies-development> (Re-
trieved on 22 February 2019).

Lewis JI 2007. Technology acquisition and innovation
in the developing world: Wind turbine development
in China and India. Studies in Comparative Interna-
tional Development Journal, 42: 208-232.

Marlow J 2009. Energy Leapfrogging: A View From
Togo. The New York Times, August 14, 2009.

Miedema T 2008. ICT Regulation Toolkit. Developed
in Partnership between Information Development
Program and the International Telecommunication
Union. From <http://www.ictregulation toolkit. org/
en/Sections.html> (Retrieved on 5 June 2014).

Mohamed AR, Lee KT 2006. Energy for sustainable
development in Malaysia: Energy |policy and alter-
native energy. Energy Policy, 34: 2388-2397.

Murphy JT 2001. Making the energy transition in rural
East Africa: Is leapfrogging an alternative. Tech-
nological Forecasting and Social Change, 68: 173-
193.

Practical Action 2014. Smoke — The Killer in the Kitch-
en. Practical Action. From <http://practicalaction.
org/killerinthekitchen> (Retrieved on 12 June 2015).

Rafemoyo B 2010. Investments and Outlook for Zim-
babwe's Power Sector in Generation, Transmission
and Distribution. Building a Sustainable MINING
Industry in Zimbabwe. Zimbabwe Mining Indaba,
15 to 17 September 2010.

Sauter R, Watson J 2008. Technology Leapfrogging: A
Review of the Evidence. A Report for DFID. Science
and Technology Policy Research, 3 October, 2008.
Sussex: Sussex Energy Group, SPRU, University of
Sussex.

Saygin H, Cetin F 2010. New energy paradigm and re-
newable energy: Turkey’s Vision. Insight Turkey,
12(3): 107-128.

Schlag N, Zuzarte F 2008. Market Barriers to Clean
Cooking Fuels in Sub- Saharan Africa: A Review of
Literature. Working Paper, Stockholm Environment
Institute, Stockholm, April 2008.

Van Benthem A 2010. Has Energy Leapfrogging Oc-
curred on a Large Scale? Energy Portal. From <http:/
/www.energyportal .eu/research/37-all-research-/
8610-has- energy-leapfrogging-occurred-on-a-large-
scale.pdf> (Retrieved 12 November 2011).

Warwick H, Doig A 2004. Smoke — The Killer in the
Kitchen: Indoor Air Pollution in Developing Coun-
tries. London: Intermediate Technology Develop-
ment Group (ITDG) Publishing.

Zimbabwe National Statistics Agency (ZIMSTATS)
2012. Census 2012: Preliminary Report. Harare:
Zimbabwe National Statistics Agency.

Paper received for publication on September 2018
Paper accepted for publication on December 2018



