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Svnopsis; Zimchabwe's finel energy consamption i in nearly equal halves comnerclal eneryy and fuetwoed  Rueal
electrification in Simbabwe aives o addressing the energy problems of the rural populotion ard thereby stmalote
mew und diversified sconeimic growth in riral areas, oreats emiplosmend wid reduee miral il mipeatiion. ZESA s
wrission shatemierd stotes "W are comunitted to the tefal electrification of Zimbabwe af world cloey soandurds amd
competittie pricved”, and gronith v a ey stritegic sne of the Amthoriy's Seategic Business Mlams

Currenily enly 20% of the Zimbebwesn population fas eccess te elecirroity and slectricdy accounts for anly abarf
15% of the fimal energy supply.  For over 80% of the wrbas amd riral honseholds in Zimbaboe fachwoad romaing
the predvvimnumt form of energy that is used for basic cooking and heating meeds

The devire to ok for spatmneble ond envirommentally friendy affernative soarces of energy @5 the muain reasen for
embarking on rural elecirification.  This paper kighlights the initiotive thet have been foken in Zimbabwe by the
Power wility i congierction  with Govermment and  pon-Geverameatnl  argoaisations o peosroting  roral
electrification.

HISTORICAL APPROACH

Rural clectrification was initiated in the early 80°s, and by 1984, 23 mral growth contres were electrificd at
o todal cost of Z55.8 million. The next phase of electrification torgeted 48 more centres and only 13 of
these centres were electrified,  Progress in the electrification programme was slow because of high costs
and eventually the whols programme was suspended. A review of the programme was made and there was
a need for better forward planning Focusing on such issues as the correct criterign for choosing centres to
electrify and the financing of the programme.  The power utility was limited in financial resources coupled
with the Fact that some of the centres were nol linancially viable,

TRAL TT

The Rural Electrification progranume in Zimbabye is viewed in the wider context encompassing 2 number
of initiatives not only limited 1o the extension of the National grid by ZESA but also other aliermatives in
which other organs play a role. The strategies currently being followed in the noral electrification
PIOETUIMmE are:-

Prenvisicur of power to reral centres Sough dre extension of the rational grad (£E84 imittative)

Pravisian of power through mirs nstne power stafionr v aatable localier,

Phatavaltare water pumping Testems,

FProvigian o salar power o el hossaturlds throwgh the Cilebal Environmsen tal Faeility project (LY imtiative),

RURAL ELECTRIFICATION MASTER-PLAN GRID EXTENSICON

Following the suspension of the frsl rural elecirification programmes a review was made by the Zimbabwe
Electricity Supply Authority in consultation with Government. A policy and planning study for the
elecirificotion of rural aress was mode with the assigtance of an independent consultant.  The study made
recommendations of a policy and planming ratare which imcluded the following -

ool

¢ ihe selection ontenn 1o he u.|:1L11I.|:|:'| n recoenmeniding wiable cemires for niral electnficsison. The erders melnded
exomamic, financisl and other parmmeters i the determination of viabiliy.

= ihe specific roles of the vanous participants invedved in the rural electrification programme

L] ﬂwrumnquﬁ of the rura] service centres thal caters For both viahle and pemeviahle cenines.
{veable centres moet the fnancial IRE of 16% or betler)



Funding

Since the financial year 1994/95 the Zimbabwe Electricity Supply authority has been levying 1% on the
customer bills and setting aside the money 1o finance rural clectrification.  ZESA carries out those RE
projects that meet the financial IRR. criterion, The Rural Electrification Fund is administered scparately
from the ZESA account. The fund produces its own set of anmsal accounts and ZESA has no access to the
RE fund except barrowing on strict commercial terms.
ThezESApulir:ynnmﬁhmmmHMMmgmy,mﬂmshmHhhundnnIun;nm
marginal costs. With the exception of material connection fees, all customers within a panticular catesory
are charped the same tanfl nationwide Pe. there are no special taniffs for rumal clectrification (grid
electricity)

Following the approval of the policy and planning document it was necessary 1o carry out a more detailed
lmhﬂmmdmginmmgnudymmmmmﬂugmt]mmnmduﬁmﬁwmnrﬂmﬁ@mgﬁdﬂ:
centres up to the year 2010, The study had in addition to carry out the following:-

* on the basis of the policy and planning study prepare projections, identify those centres that can viably
be electrified by grid extcnsion.

*  prepare 3 detailed master plan upto the vear 2010 showing the most efficient and least cost scenarto.
*  Prioritisstion of viable centres to be electrified up to the year 2010,

A summary of the financial requirements for the RE master plan are shown on Table 1. These figures are
based on the Iﬁﬁpmjmiunsandnﬂcdmﬁslmmuchamumﬂummmhﬂnym.

Tahle 1
RURAL ELECTRIFICATION MASTERPLAN COST PROJECTIONS
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Implementation of the RE masicrplan commenced in 1%96/97 financial year, starting with 28 centres that
were selected from the masterplan. Good progress has been made so far and the energy consumption at
some of the centres are pleasing and Table 2 shows the customer type and total consumption per centre.
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The: demand for RE by local communities is growing and to cater for requirements outside the masterplan,
i mumber of financial schemes have been put in place. These schemes are designed 10 assist and promote
self help by local commumities. In addition, community participation through provision of labour and in
some cases miverial is taken into account while costing the schemes.

The Zimbabwe Electricity Supply Authority has recognised that the resources required to clectrify the
whole country through grid electricity are limiled. To this end, ZESA acknowledges that other cheaper
alternatives need to be explored and the schemes that have been encouraged are outlined below -

FROVISION OF POWER THROUGH MINI HYDRO POWER STATIONS.

ZESA is involved in the reliculation of an isolated area that is going o be provided with energy from a
mini hydro station at Mamyachi Dam in the Southern Eastern part of the country. The mini hydro plant is
linanced by the E7. Besides this mini hydre plant ZESA has encouraged the commissioning of other mini
hydro planis mainly in the Eastern part of the country. 1t buys excess power from the mini hydro plants and
supplics when the plant is down,

Notable Mini hydro plants inclade:-
= Svinurai mini bydro (10 kK'W)
- Myalary mind bydro (20 KW and
= Rusifu mini hydro plani



GLOBAL ENVIRONMENTAL FACILITY (GEF) .
RURAL HOUSEHOLD SOLAR LIGHTING SYSTEMS

The GEF solar project administered by the UNDP and the Government of Zimbabwe in conjunction with
the Depariment of Encrgy was a pilot project expected that time to realize some 9 000 installed solar
lighting, systems {0 households in the roral arcas.  ZESA participated in this programme by installing 500
solar systems varying from 2 to 10 light systems. An innovative pavment system was designed and became
the mosl popular payment mode in the country, The Authority is responsible for the maintenance of the
systems while the recipicnts pay monthly, The amount paid is determined by the size of the system
installed The current operating tanf¥ is shown in Table 3,

Tahle 3
TYPE OF LIGHTS SYSTEM | MONTHLY | QUARTERLY | HALF YEARLY | YEARLY
1 and 2 lights $70 3210 3420 1240
3 lights 350 240 $AR0 $960
4 Liphts 550 $270 $540 31080
3 liphts 3105 $315 $630 ¥
& lights $120 360 720 51440
7 iphts 135 S5 $E10 31620
8 lights 140 $420 5540 1680
9 lights $145 5435 SHT0 $1740
10 lights $150 5450 S0 S1800

A full project evaluation i$ currently being undertaken. The outcome will determine whether ZESA will
olfer solar installation as an opdion to grid electricity where the chances of grid electricity are currently
remodz.  However, the pilot has created more demand than was anticipated particularly bocause of the
payment syslem.

MARKETING RESEARCH
In 1996, the Zimbabwe Electricity Supply Authority commissioned a study, which sought to provide

information for inputting into marketing decision making, This was pan of the Authority's overall review
of bath fechnical and marketing aspects of services nation wide.

The markefing rescarch was to be complementary to the rural clectnfication drve by providing wital
information on the state of the market and the temability of major assumption underlying current strategies.
It was vital o review the current stratepy in the Light of low electrification rates even in the Urban Areas
where electrical infrastructure is avadlable.

The Authority postulated a number of factors that might have a direct or indirect influence on consumer
choices. Thess had to be tested and the postulates are summarzed as follows:-

#  Perceived high cost of clectricity, In panicular houschold inability to meet the costs of wining
houses

# Households decision makers inability 1o afford cost of elecirical appliances
# General public ignorance about the wiility and the convenicnoe of electricity.
#  Markel ignorance of the competitive costs of electricity compared to other forms of coergy

* A poor corporate image of the power atility aggravated by perceplions of poor services, high cols,
unreliable supply and hazards of cloctrocution,



The main thrust of the full project series is the establishment of a market based data base (both quantitative
and qualitative) which could be used as a basis for executive decision making in three major areas,

+ Esiablish markel perceptions of ZESA with a view to developing marketing strategies that respond
accordingly,

+ Determine and forecast respective popularities of each form of energy and the underlying reasons
for preference.

+ Develop business and strategic marketing plans that respond to market size expectations

+ Implement the marketing plan to optimize sales and therchy deepen sales and widen the customer
hase.

More specific supportive objectives to the first two sbove could be stated as follows:-

= Establish the extent of awareness of and attitades towards aliernative forms of encrgy

= Establish usage habits of various forms of energy and reasons for encrgy choice.

= Estimate broad consumer and customer image of the Authority.

= Assess aocepliability of various possible approaches o paying for electricity — deposits,
congumption, Undertake a socio-sconomic profiling of the market base.

A clear definition of market segments was underiaken and respondents were drawn from the following:-

u

Urban households — kow and high density
Fural hoosehold = selecied growth podnts
Commercial, industrial and mining conczms
Agricultural coiensions

by iy

IN FINDINGS

The detailed findings are contained in a scparate report bul for the purpose of this paper some key
highlights of the findings are illustrated below, The terms used in the tables arc defined as follows:-

¥
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Absolute Awareness Index (AAD) = 0 measure of the level of awareness of cach cnergy use method.
Relative Awarencss Index (RATD - implicd awareness weigphting factor for various energy forms.
Absolute Preference Tndex (APT) - degree of preference for a particular energy method,

Relative Preference Index (RPI) - ranked preference relative 1o other methods.



RAT (%) RPL{%) RPURAL (%)
Cirid Ebeeinicity 29 5 200
“Firewood 29 14 50
Paraffin 21 1 50

RANKED IMPORTANCE OF HEATING METHODS




RAL %) RFL (%) RPURAI (%)
Girid Electncity i) 51 2Kl
Famaffin 5 g a3
Cagedles e ] I 30
Solar Electncay L] 2 133

EANKED IMPORTANCE OF LEGHTING METHODS

Cther
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RAI (%) [ e RPIRAL (*a)
{Grid Electricity 17 68 180
Solar Elcctricity 4 14 100
Batterics - Car 4 7 44
Batierics - Dry 17 fi 35

RANKED IMPORTANCE OF FOWERING METHODS

GEE Cithars

13%

Electiic Ry
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Omne of the major objectives of the siudy on the cnergy baseline survey was 1o gauge the extent of ofl-grid
electrification m Zimbabwe. The results of the bascline and the subsequent follow up for PV and gensets
prove very insightiul.  They should provide guidance to ZESA, the Government of Zimbabwe, the Waorld
Bunk and others imterested in mural electrification for preparing and implementing support and development
programmes in the seclor,



Photovoliaics

Three general questions on use of energy were asked of respondents

did they use the energy source for heating?
*  did they use the energy source for lighting?
= did they use the energy source for powering (&g TV, radios, eic)?

Table Al.2
Respondents Using PV for Powering Appliances
Grid accessibile
Domestic Mo Yo by colegory %a of toial
H density & 18.6% 7.6%
L density 2 4 T% 1.9%
Ruzral ] b_5% 19.0%%
Emplayees 20 2% 124%
Sub-iotal 13 TS d1.0%s
e 43
| Lg scale (0% 0. (P
Him scale 0084 0.0A%
Snb-iotal ] 00 (L1195
Ex-grid accessible
Hural domestic 53 %5_5% 50.5%%
Sm scals 0% 0.0%%
| Lg scale o 14.5% §.6%
_Sub-tatal 62 TN B0
Tota 105 100 %%

As Tables Al2 and A13 show, 103 respondents answered they used PV for powering. while 21 answered

they wse PY for lighting.

This implies that there were, at a very minimum, 105 respondents, or 1,8% of the entire 6 001 respondents
n the survey, who use PV, If, as should be the case, a number of the 85 respondents who said they use
their PV for lighting, also use their PV for powering, then, of course, the number of interviewees using PV
for both powering and lighting increases. This, then, implies that the extrapolations for general population
use of PV based upon those who said they use il for power 15 an underestimate,

Table A13
Respondents Using FV for Lighting
Grid accessible
Dromestic Fa o by category Ve of todnl
H density 3 0.1% 0.1%
L densily 4 0.1% 0.1%
Rural 0.3% 0. 2%
Empdovess 0.4% 0.3%
Sub-tatal 10.8% L%
Ot
Lg scale 0,07 (L.0%4h
Sen acale i 0,6% {1, (¥4
Sub-total r 11.6% (Ll
Ex-grid accessible

| Fural domestic 32 1.8 {.5%
5m scole ] 0.3%% {L.¥4
Lg senle E 0.M%% 0.2%
Sub-tatal 43 3.3% LT
Tatnl 81 1.4%




In the survey, and verified in the follow up in July and August, 81 respondents, or 1.4% of the sample
stated they used solar electricity for lighting.

Using the higher number of those who use PV for powering (and realizing this is an underestimate, as there
are surcly respondents who use it for both powering applisnces and lighting), and extrapolating this to the
mational census, we can obtain the following cstimates.

Table Al4 and Al5 are taken from the 1992 Nsional Census by Central Statistics Office. The Central
Statistics Office estimated population in three scenarios to the year 2007, at intervals of 1957, 2002 and
2007, The team has taken the middle estimate, which puts 1997 population at 12,338 million inhabitands.
This assumes an overall growth rate of 3.45% until the vear 1998 (given comtemporary fertility and
mortality rates), with an urban growih e of 5.17% per annum for the penod concerned, and a raral
growth rale of 2.65% for (he same period.  Again, il should be noted that these figures are tsken from the
1992 Census and the CS50's projections (o the year 2007,

Table AL4

Population Estimates from 1992 Census (1997 estimate from C50)

19932 1992 1993 194 1905 19946 1987 1998 (est)
Cenus

Fisral T4 838 TA16.2840 1612814 TH14.557 B.O21643 8235615 8453859
Urban 3.187.7H) 3.352.325 3535851 3.708.137 3800840 4.102.385 4314474
Todal 10412548 10TERE11 | 11138 664 11522694 | 11921491 12 338000 11.768.337
Source: CS0

Table A1 4 shows that the urban population 1998 should be on the order of 4.3 million, and the rural on
the order of 8.5 million Taking C30 figures for wban and moral howschold sizes, Table AlS was

preparced

Tahle AlS

Household Estimates from 1992 Census (1997 estimate from CS50)

1942 19492 1593 19494 1995 159 1997 19598 (est)

Census

Fural 1.AD%. 106 LA4a.447 1.484.778 1.524.124 1.564.514 1606245 1648 812

Uphan T el BIT.HZS &00.106 D0, 5T G51.340 1000748 1.052 486
| Total | 2186.727 1264272 2.344.884 2.42B.69R 1515854 2645 94 1. TOL.T98

Soumpe: CS0

Taking these census data and applying the ZESA bascline survey and follow up analysis figures, the
following tables mdicate the minimum level of PY penctration today in Zimbabwe.

Table ALS
Estimates of PV Penetration for Powering Appliances in Zimbabwe Based upon 1992 Census and
1998 LESA Baseline Survey

Category Na %o solar sample | % sample o national
Domestic

Urban 23 21.9% 0.6% 5.9993
Fural 73 69, 5% 5.2% B5.002
Other ) B.6% 1.7%

Total 105 100.0% 1.5% 90996

Source: ZESA Cuest Data and ESMAP



This indicates that, at a minimum, there are over 90 000 PY systems in use in Zimbabwe. The emphasis is
on in use, as the survey asked interviwees what they used at that point in time for powering appliances.
This indicates operational units, not units sold bat out of use. It should be noted that, as one would expect,
mosl units are used in rural arcas, However, a higher proportion, nearly 22% use PV in urban areas, as
defined above (ie. |, either high density, low density, or commercialfindusirial employees in urban arcas),
This should be of major interest to ZESA. The "other” category indicates use in rural applications on
commercial farme, at mines, and other business establishments in Zimbabwe.

Additionally, as Table A1.7 indicates. a further 81 interviewees stated they used PV systems for lighting,
The data are being analyzed to determine the number of users who use their systems for both powering and
lighting, as this number will be greater than 105, and will imply a higher national extrapolation for those
using PV,

Table ALé
Estimates of PV Penetration for Powering Appliances in Zimbabwe Based upon 1992 Census and
1998 ZESA Bascline Survey

| Category No % solar sample | % sample %% national

[Dhomestic

Urhan FE] 21.9% 0.6% 5.9993
| Rural 73 69.5% 5.2% 85.002
| Other 9 8.6% L.7%

Tuotal j LI 1.0 % 1L.8% H1LB9G

Source; FESA, Cuest Data and ESMAP
Car Batterics

Another objective of the survey was to gl a good idea of the number of car batieries in use in the country
for providing off-grid electricity. Table A1.7 shows that 540 respondents stated they use car baticries for
powering appliances (genesally TV, radios, radio cassctics and similar devices), No respondents stated
they used car batieries for lighting,

Table A1.7
Respondents Using Car Batteries for Powering Appliances
Grid sccessible
Domestic Mo a by category Va off {otal
H density 203 4.6% 3.4%
L density ] 0. 2% 0.2%
Fural 45 1.0 0.8% |
Employees 85 1.%%% 1.4% |
Sub-total 343 T.8% 5.7% |
Cicher
| L scale 0.0%% 0, (%
Sm scale & 1.%% 0.0% |
Sub-todal & 1L.9% 0.1%
Ex-grid accessible
Rural domestic 152 L 1.8% 2.5%
Sin scale 20 1.5% 0.3% |
| Lg scale 19 1.5% 0.3%
Sulb-Loizl 191 14.8% 3.2%
Tuotal 540 90, %

One of the interesting features of both Table A1.7, above, and Table Al.8, below, is the high proportion of
“urban” users of car batteries. In fact, a higher number of “urban”™ respondents sate they use car batierics
than rural. There are two explanntions for this,



First, most of the urban respondents are in high density areas where there are many homes without grid
connections,  Many employees in the survey in the grid-accessible areas do not have electricity
mumuns,mns:huuu'msﬁuﬂhuram]mm Secondly, many hoeseholds have old appliances that are
DC-driven, including classic stereo phonographs that are driven by lead acid hatteries. This is borne out by
market supply surveys that show these types of heavy batteries are widely availabde in urban retail oatlets.
It is believed that for many of these households, the costs of purchasing a new enfertainment unit is
prohibitive, relative to continued use of batierics,

Table ALR

Estimates of Car Battery Penetration for Powering Appliances in Zimbabwe Bascd upon 1992
Census and 1998 ZESA Baseline Survey

cﬂ:ﬂﬁﬂr_lf Mo % hattery !lﬂjh '.-"--.h:.ph %% natlonal

Domestic

Urhan 108 35 2% 8, (P B4.721

Foural 197 5 5% 13.5% 129,390
[ Other 5 1% 8.3%

Total 540 1ML 9085 314.112

Source: ZESA, Cheest Data and ESMAP

Taking the bascline and follow ap surveys and exirapolatimg them to the overall population, it can be seen
thit, @t a minimum, over 314,000 car batteries are in use in Zimbabwe, with a1 least 230,000 of these in
rural arcas. The “other” category, which includes small rural and urban busincsscs, cannot be currenthy
estimated for extrapolation as there is no census or other national data available from which o extrapolate,
However, given the importance in the survey group (8.3% of businesses), this probably accounts for
thousands of batteries, therchy making the estimates in Table A18 underestimates.

OBSERVATIONS, CON E MENDATI

1. The Grnid Rural Electrification programme in Zimbabwe is structured and implemented
according to a master-plan.  The master-plan consists of RE centres that have met selection
criteria of economic and financial viability, The funding is through an RE levy which is
independent of ZES A finances,

2, Other modes of mural electrification mainly renewable technologies are also being
implemented by Government, non-Governmental Organisations and individuals. ZESA has
implemented successfully the GEF project and a lot of experience has been gained from the
project.

3. The marketing research conducted by ZESA and subsequently altered to suit ESMAP needs
has wlentified the enormous rural demand for enerpy services. The research findings should
aszist ZESA, Government of Zimbabwe and all other stakeholders

4, The RE programme in Zimbabwe 15 in our view adequately structured and the demand for
Rural electricity has been amply demonstrated. This demand is in the Rural Areas where
there 15 potential for development and thereby alleviating poverty and comtributing to
environmental protection, However, the programme needs better resources than is the
current case. The international community is therefore called upon to support this worthy
CAlse,
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