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1.1

CHAPTER 11 RECOMMENDATIONS

Recommended Optimum Scenario

The CCGT business as usual scenario D is rccommendable as the least cost option for
the short, medium and long term supply of clectsicity. It is also technically teasible
and environmentally fricndly.  The environmental issucs are not considered to create
unacceplable risks. [t could not fully meet the target of the national encrgy policy,
but it is deemed 1o satisfy the cconomic citicicncy and to alleviate a growing concern
to an acceptable level.  Namibia could considerably save forcign currency

expenditure and benefit from royalties and taxation income from Kudu gas.

Two scif sufliciency scenarios A for CCDT and B for hydropower are not
recommendable because of their inferior cconomic cfficiency although they could
mect the target of the national cnergy policy. Each of them would require an
additiona) US$406 million investment for an extra CCGT block comparcd to
respective business as usual scenarios D and E in the time horizon.

The extended import scenario € is nol sccommendable. Because with further
interconnection with Eskom, Namibia would become still more dependent on one
outside supplict to a substantial extent, although it is almost the same level as the
scenario I in lerms of economy.  This should be avoided.

The hydropower business as usual scenario E is ranked the third in cconomic terms.
The annual possible generation would fluctuate with a wide range ol ten to one. . A
long tead time might result in a big disparity beiween a forecast at the construction
decision and the actual demand when completed.  These are very risky 1o operation
and linances for NamPower.  And there are a lot of environmental issues to be solved.
The cconomic analysis has been warked out on the premisc that all the hydroelectric
generation can be used in Namibia. [t was recently disclosed, however, that Angola
claims a 50/50 sharing of hydropowcr. Economic cvaluation depends on cost
bearing which is to be negotiated from now on.  This is the most uncertain issuc in
the hydropower scenarios.  The scenario E is not recommend in this situation.

However, a preliminary system study indicates the nosthern power system would

become unstable as the load increases.  This suggests that the northern power system
might requirc a strong power source for the system stability in 2020s. It is not
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11.2

always limited to a hydropower, which is the most probable alternative. If the

unccriain issucs in the hydropower scenario is solved into being feasible, the
hydropower might be an alternative for prolonged life of Kudu gas ficld. I is
reccommended to investigate the power system stability thoroughly.

Policy, System and Organization

(1)

Electricity Pricing Reform

Ceoncerning the current syslem of elccmc;ly tarlﬂ ratcs descnbcd in 5.4, the

following proposals arc to be put forward for fulure discussion.

a)

b)

Method of Pricing

The MRLGH and Northern Electricity carry out electric power distribution
in rural arcas wherc there are many low income people, and the basic charge
{or the domeslic category is a uniform charge up to 60 A. In Windhoek
Municipality, the basic charge is finely subdivided according to the size of
power use (coniract ampere value) so thal the tarifl for small consumers
(minimum 10 A) is lower,  This method of pricing should also be applied in
rural areas. .

Assuming that the minimum unit of power consumpltion in rural scttlements
is around 300-500 W, since the current for 200 V of power is at most 1.5-
2.5 A, it is considered nccessary 1o further subdivide consumption of 10 A
or less into some of smaller catcgories. At this moment, the collection rate
of ¢clectricity charges in the northern area is low, and it is thought that the
above proposal could improve this situation, and lead to an increase in the
number of electricity users.

Appropriatc Electricity Tarills

Electricity tarifis should be determined based on mérginal cost with an
appropriate pfoﬁl. Looking at the casc of Windhoek, it appears that the
clectricity tarifl is determined aficr adding on‘a charge lo cover a pact of the
cost of other infrastructure devélopmcri! ' thcr infrastructure
development should be managed by means of mdcpcndcn{ se]f-supportmg
systems and the clectricily tariff should be made more appropriate by

reducing the said additional «,hargc and clanl’ymg the clemcms that make up
the tarifl.
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When introducing the Rural Elcctrification Fund, which will be started in
the near future afier the enforcement the Electricily Act, it is essential to
clarify the componcat clements of the taritl.

Electricity Scctor Governance

a) Coordination of the Power Generation and Transmission, and Distribution

Operauons

In Namlbla, the power gcneralmn and transmission operation and the
distribution operation are scparate and run by different organizations. A
sirailar setup to this (separate operation system) is not so widcly adopted,
but adopted in the United Kingdo:m Thailand, Jordan and Ghana in Africa.
Generally Speaking from the vwwpoml ol consumcrs, il is better to place
sapplicss in a compelitive situation whereby consumers can seleclively use
good quality and incxpensive electricity.

In other countrics in the world including Japan, France, Germany, the
United S!atcs and most of Aman Middle East and African countries, it is
common tor the powcr generation, transmission and distribution utilitics to
be operated by the same operator (integrated operation), which came from
historical process of electric power development.  Morcover, there are
many cases where regional monopolies of gencration, transmission and
distribution are permitted.

Scparate operation and intcgrated operation both have their merits and
demerits.

In the case of intcgrated operation, it is casier 1o coordinate between
generation, transmission and distribution operation in devclopment,

however, tariffs inevitably become expensive due to a tack of compeitition.

. For this rcason, even in advanced countrics, there are gradual moves

towards scparate operation and the abolition of regional monopolies via
privatization, introduction of privatc investor, ctc.

In the case of scparate operation, the pu:rchasc price of power tends to be
_cheaper, however, one drawback is the difficully in coordinating the
gcncrau(m transmlssmn and dlstrlbullon devclopmcnl plans (including rural
c]cclnf ication) in accordance with the forccast of future demand. In
Namibla, in order to compensate this disadvantage, cstablishment of the
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Electricity Coniro) Board is being proposcd under the New Electricity Act,
howcvcr, if operation of this board does not go well, it will become ditticult
to sccure cfficicnt power development plans and stable powcr supply, and
sound future development of power supply system will be hindered.

Therefore, it is cssential to give a strong authorily or power to the
Electricity Control Board tor cnabling them to make a quick decision and
integrated implementations of the power development plans.

b) Reinforcement of Stalling in Implemcntmg Ageacies .

Since Namibia achicved mdcptndence only rccenlly and staffing in the
MME, MRLGH and local authorities has yet to reach adequatc levels, there
are some arcas where organizations are unable to function sufficieatly.

In contrasl, Northern Electricity appears to be operating smoothly
according to the monthly report of January 1998, despite the fact it is stilt a
young organization. This is a result of quick decision making regarding
measurcs, recommendations and treatment, ah_d cffort to cultivate efficient
work and loyally to the company, which are common featurcs characteristic
to private companics.

Staffing in the MME, MRLGH and local Authoritics should also be
improved in order to vitalize these organizations.

¢) Long-term Plans for Power Scif-sufficiency

Namibia is blessed with abundant natural resources and, although it
currcntly purchases more than half of its eleciric power from South Africa,
in the long term, it needs to promote power source development and reduce
power imporls through making use of ils own resources such as Kudu
natural gas, etc., and it is necessary to immediately set about compiling
long-term plans intended to achieve self—suﬂ“icienby in electric power as
proposed in the National Dcvclopmént Plan (NDP-1).

(3) Human Resource DechOpmcnl

Onc issuc that is mdlspensablc in effe-;twcly 1mplemenlmg the Power
Development Master Plan i is the dcvelopment of human resourccs
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4)

The MME and MRLGH currently take the form of government organizations,
however, they have insufticient stafl and work is being heaped on a very fow
stafts who have enough capabilitics.  As a result, these bodics are failing to
perlorm as eMicient organizations.

In order to advance the Master Plan in future, it is thought that sufficicnt
functions ¢annol be pérforr_ncd with the ¢xisting stafl levels.  Under the New
Electricity Act, approval, guidance and supervisory functions of the central
government are being imposed on and it is expecled thal work loads will
increase even further.  In addition, MME should act an important role in the
Electricity Control Board which is expected to be established in order to match
with NamPower.

In the clectricily scctor overall, there are few engincers ol real capability (except
in NamPower), thereforce the following recommendations arc made to deal
with this situation.

a) Shorl-term measures

* Promotion of overseas training (1-2 years) for young stalis
¢ Siaff exchange betweer the MME and NamPower
« Invilation of long-term stationed technical instructors from abroad

b) Long-fcrm mecasures

¢ Review the school system and raise the rate of receiving cducation and
education level of citizens.

* Sclect the most capable students and establish scholarship schemes to
enable them to receive university education (at home and abroad).

Rccommendation for Realization and Implementation of the Master Plan
a) Utilization of lhc Electncﬂy Control Board

ln order 1o promote cooperated and balanced development between the

power gcneratlon and !ransformallon opcratton and distribution operation,

it is essemlal to make effective usc of the Electnclty Control Board

proposed under the New Eleciricity Act for obtaining the compatibifity

belween the power dcvelopmenl plan and the electrification program
_ mcludmg rural elecmﬁcauon
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0) Establishment of chlona! Distribution Boards

l)cspitc being located in the same dlslncis mumctpahhcs commcrc&al farms
rural villages and sctilements carry out power receiving and distribution
independently and regional cooperation is thus not being secured.

In order to implement distribution and clectrification plans that view
districts as a whole, including municipalitics, towns, villages and settlements,
it is cccommended that chionﬁl Distribution Boards be eslablished to carry
out promotion and coordination work in the development and improvement
of elcctric power distribution in the whole region.

Northern Eleciricity is responsible for distribution over a .wide arca and is
cager to improve its business standing, however, the regions it serves arc
largely inhabited by small, low income households.

Itis thoﬁght that a greater ¢ffcct could be achieved if Northern Electricity is
made into a regional distributor that also covers mUnicipélilies and towns.

¢} Treatment of Low Income Houschelds

Onc issuc that is thought to hinder the promdlion of the Rural
Electrification Programme is the payment of power charges by low income
houscholds. According to the surveys made by the World Bank, ¢tc.,
expenditure on lighting and heating expenses is said to be around 10% of alt
income, and it is reported that low income people (rhomhfy income N$ 500
or Jess), who wish to use electricity but ‘ﬁnd it difficult to afford the tariff,
account for approximately half of the population (NEPRU, January 1998).
In the current situation, the average national electrification rate is 10% or
less and, in the casc where the clectrification programmes are advanced in
non-clectrificd regions, it is thought that the consumers will be limited only
to relatively high income ¢lasses who are able to aftord the tariff.

The living standard of low income classes is nol something thal can be
gauged solcly by the average national or local per capita GDP, and the
raising of actual living standards is not somcthing that can be achicved over
a short period. ' ' |

The First National Development Plan (NDP'I) raiscs ambitious targets
relating 1o power scll‘-sul‘hcncncy and regional clcclnﬁcallon however,
unless thorough-going mceasures to counter poverty arc adopted to spread
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the use of electricity to low income classes, the number of potential
clectricity users will be restricted and it is forecast that the national
clectrification rate in Namibia will reach no more some 40-56%.

Thercfore, in order to increase the usee ol clectricily and saisc the
electrification rate, it will be necessary to give special consideration 1o the
treatment of low income classes.  Below are some ideas for cxamination in
respect (o this maticr,

* Taking a regional viewpoint (including municipalitics, towas, villages,
industries, settlements and subsistence farmers, ete.), sct high clectricily
tarifts for high income classes and large-scale consumers and low tarifls
for low income classes (generally small-scale consumers). In some
cascs, with respectl to extremcly low income people, cstablish special
rates (including government subsidy), and implement this reformed
electricity tarift’ system that achieve a balance over whole distribution
districts over a ccrlain period(10-15 years). This will contribute to
expanding the range of possible electricity users to the lower income
houscholds. This may be one of the task of thc aforementioned
Regional Distribution Boards.

* A revolving fund for the promotion of solar clectrilication docs exist,
however, becausc this is limited 1o consumers with a minimum monthly
income and the initial payment is set at 20% of the enlire cost, this fund
can only be utilized by relatively well-off houscholds and not by the low
and extremely low income classes. In particular, it is nccessary 1o

incorporatc government subsidization with respect to the 20% initial
payment.

This will give the opportunity to off-grid low income houscholds to
access 1o the benefit of utilizing clectricity, thus contributing to result in
raising the clectrification rate.

In addition , since it appears that knowledge of this revolving fund system

has not spread to the northern regions. It should be advertised more
widely beyond the central parts of the country.
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* Exciption of ¢lectricity charge for severely low income houscholds
with less than a certain amount of annual income, ”!

(5) Action Plan

The following is a schematic diagram of the action plan which would help to
effectively develop the master plan.

11-8



| | | _ ” W Anstomms
o , : : S ‘_..........“...........“..n......".."......h..u......"u‘...ui“............“..i‘...“..n SOOI [BITUTH w0 FAEHLY - -nia% 13m0 203 werd waey oo .
, | o !
| oo ; P SPLOqOY
(9123 GoneagLIRP 2 Sstey} , ,ﬁ 7 oo L1 o
sagsn A g 95eos0u] - ; ﬁ ! ﬁ ; _ _ _ ! | IWOITL MOY 0} LOVWIIPHTOD) - ponked Tmop 207 107 Aplqns SHTHLO
i _ e . eplososTioq
SIS A g FEEALAY] - _ _ _ ﬁ ﬂ , _ _ “ | i . ' WO MO O} NOTEISPISUCD - [T 0H0TT A[QIUOM “UIW 31 1oMe] -
i | H i | “ : ! ! :
H | H H .
| _ | _ L | o | _ L pang Buiajoning Jo wOIAY -
H | I i H !
| oo _ R m parpsess Suiar
.L........-..........................-.......4.............1...:....-.. ......... h_ .M 7 ,\ m _. ._ T ] “ Pae YOl e ] wd_ﬂ widd - Saumseau Vo) .WQQ.H -
L i , _ a
saeg momdoRad _ _ _ _ ; W 4 _ _ LNENLOTEAT
10 notrmxuyidu Apeals i | | i I i § i o _ A eIS [eDTRO0) Scealsut STOEANOST)
pae oTTEIINOT J0yas oy - [ B _............_ : hﬁ LRI v ..... _ gAY ..:.m. ...... L NI m “ LA pue hwmmn—nmuo [eomrger w-nmﬂﬁmab. . STV D1 UOTS NVIRAH
' ! _ i i !
: I ! .
{paambes 5T QOTENITIROD) - L m _ i | " L i woteonpy pue S,
| ] | ] |
“ W | _ {21 symoma{yos
SIS JOIOOUT O] JO SITL [V _ W W SPIOTOSNOY ATOITT /] 0] TS0 safema sontediorme Japnyour)
VTN 01 SHeSeOcs Aresodmay, - i — _ p— ," roAd 1nq *90uE[Rq [FI0L 0ATIIY - | Wrersds D) Jo wojexdomt ooy
| . , . C WOt
sprogasToq | | _ oame
SBOOGT A0 03 TOREIIPIMOD) = | o , 3T [FNDS 105 1G] - | UED I SRR PO 3O VOTNPS | WALSAS ddnuVL
WISAS ], f i
51q¥T0SESI JO TERIETGENT - | , ;
! o ; {o1e sonyspedorona ur)
| oo ! ﬁ TAPINGIIAG PIPPE JO TOLTRIRIY - SHOmS[e FLE JO TONvITE) -
, : i 7 i W n 1 Wi g Juel, uenbopy . wads gues Tanswe 1o MY .
; . iﬁ , , A, ! _ - sapasle Furmomordut
. ; | : . .
gonemmada] MYy - “ : : ﬁ 7 W , i Somonsuny par Nom WG . U gers JO TISISJONRIY
| , A preog sonmQEINg
WAS BORRQUITT | IR — o SNOLLVZINVOHO
Jo voneriam raodoy - _ ! P 7 m ROHRQLISI(T JO THTdB[AIP SAUSITT - TeuoEay YO WATSTIQEs . .
swer g momdopadd _ 7 , , i | Buney Aatog pue - . ] ; ?”Mm
o3 Bgome Aunanedmey - _ , L W OE[d RA0d012aR(] 30 ROLTIIPICOD) . | [GREOD ANOLIIT J aﬁﬁﬂ» g -
: ' i r : ) swouzmioy
_ | R T - PUT Sl WAL JO MOl | - SNOLLVINOTH] -
T i : : ANV AV
FHVTEIADD 104008 OL00LY b i _ W C .
JO TOTERUTIO] J& MIMTIQUT - | | | | ; ,ﬁ _II I ANDLIDAFT AN IO THUAIONT
! {50 | t0 ! 20 | T0 |00 | 66 : 86
ST | vT | ¢y |21 |10 [ 0T |60 |80 |L0[90|S0 %0 | €0 asoning ‘
SNOLLVANAIWINODTY ANV STVSOdO¥d 40 NV'1d NOLLOV
-~ s N

119



11.3 Eacrgy Conservation and Environmental Protection for the Power Sector

0

Encrgy Conservation
a) Desirable power facilities

* In casc of a hydropower plant, if its environmental 1mpacts will bc timited

or mitigated, and its benefit cost ratio will be hlgh then such a
hydropower project will be desirable from point of view of encrgy
conscrvation duc te not requiring fossil fuel.

- In case of a thermal powcr plant, combined cycle wﬂl be most dcs:rable

due to 1ls high thermal efficiency. High thermal cfhcncncy will mean less
fuel lS needed for producmg same output. If Kudu gas development
pro;cct will be materialized, gas combined cycle plant is recommended.
SOx removal equipment will not be required for such a plant.

b) Development and cliective usc of renewable energy

- Wind power
‘The report titled “ Wind Park in Grid-Parallel Operation @ Proposal for

an {mplementation Stralegy, 1996 “ prepared under a renewable energy

project study of the MME, indicated that such a wind power to be
located at Walvis Bay arca could produce 30% of electric demand of
this arca. It gives only rough cost estimate, which does not appear (o

economically compete with combined cycle electricity gcncfalion by

Kudu gas, including transmission costs to Walvis Bay. A project has
been cstablished lo improve the framework conditions and assess the

potential of wind cnergy at Walvis Bay and Liiderity. An assessment

of wind measurement should be watched.

On the other hand, it has been known through visits to ihc northern part
of the country that muliblade windmills are being used for water
pumping al many agriculture {arms It is found at a private pasture thél
the water amount being pumpcd is largc caough to operate a small
tourist hotel. In addition, the private farm also uuhzc solar cell cnergy
logclher with a backup dicsel engine 10 supply c]c‘.trlcny nccded.  Use

of wind power in the country will play 1mp0rlant role, cspcmally for the
remote rural arcas. -
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« Solar encrgy
Namibia offers onc of the highest solar radiation potential in the world,
and it is expected that specitically the dircct beam radiation is amongst
the highest in the world.  However, solar thermal power stations tely
on the direct solar radiation and its technology is still at the
demonsiration stage.  Solar measurcment has been  started  at
Noordoewer as only prime choice.

it is still very difficuli to economically utilize the solar cnergy in bulk
supply because of its thin energy densily and inevilable low utilization
factor. Howeves, where conventional rural clectrification  is
impractical on cost or technical grounds, the bencfits from the usc of PV
systems can be considerable.  Small scale PV systems also is being
used for water pumping and others at some farms in the remote arcas.
From this, it is recommended that further studies will be implemented
for cfective use of solar encrgy in the country.

(2) Environmental Protection for the Power Scctor

a)

.b)

Implementation of environmental impact assessment

The Ministry of Envirornment and Tourism has issucd the “Namibia’s
Environmental Asscssment Policy, January 1995”. The Policy requires
implementation of environment assessment (EA) for power projecis. On the
other hand, most of internationat and foreign financing organizations also
require implementation of EA for power plant projects. Therclore, carrying
out EAs for power projects in the country is nceded. 1t is reccommended that
cffective usc of EA system as a meaningful tool to improve power project
planning.

Hydroclectric Power Project

For hjrdroe]éc{ric pcv.mﬁr project planning, including the casc of Epupa

- projeci, it is recommended to pay special attentions to the following points

of concerns.

If rescttlement of people will be nceded, rescttlement plan has to be
prepared in advance and compensation 1o the people has to made. It is
desirable that such a plan will be agrced upon with the people
concerned. ' |
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Economic loss gencrated by inundation must be compensated to the
people aftected. :

If negative impact to the fishery of downs(ream side of a dam or
reservoir will be incurred, measures (o mmgate the impact shali be
planned and 1mplemented

If water reduction section in downstream side of a dam or reservoir w:li
be generated, the length of such section shall be kept minimum,

To minimize negative impacts to nature cavironment.

¢) Thermal elecicic power project

As mention before, gas combined cycle thermat power plant is most
recommendable, due to its high thermal efficicncy and less air pollution. In
case of coal or oil thermal power, it is recommended to instal} SOx and
NOx removal systems to reduce such air pollution sources. In any case, the
following points are recommended:

Project sitc shalt be so sclected to minimize ncgatwc 1mpacts to bolh
nature and social environments.

If projeet site will be located at coastal arca and sea water will be used
to cool the condenser, measures shall be taken to minimize ncgative
impact to the nearby marine organisms and fi shcry

Air pollulxon to be generated shatl be avoided and mitigated.

Waste water and liquid shall be treated before discharge to ihe
cavironment,

Because it is getting clear that the planning of Combined Cycle Gas-fired
Power Plant Project using Kudu gas is being actively implemented now,
some recommendations specific to the project site selection from point of
view of environmental consideration are provided here as below.

The Kudu gas ficld is located in the Atlantic Ocean 150 ‘t.o 200 km west of
Oranjemund off Namibia’s southern coast. Therefore, siting the gas-fired
power plant at the nearby onshore area would be most dcsiréb!e. From this
point of view, the area from the coastal zone located at west side of
Oranjemund town to the poih! 8 knt east side of the town running along the
Orange River will be the desirable siting regio_n; if poténliél negative
cnvironmental impacts could be avoided or mitigated. The furtf}cr east_t;rn
side of the region will not be suitable due to its steep slope from the river
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bed. In conncction with the region, it is recommended that the following
cnvironmental considerations will be given to the plant site sclection.

a.  Pay attentions to the coastal marine environment and fishery

The marine ccdsystcm is very rich with large population of scals and
scabirds being presented. The ocean adjacent to the coastal line
supports up to 35 species of whales and dalphins. A lot of scabirds are
also found and habitat here. Marine fishery is being actively performed
offshore atong the coastal linc. Rock lobster and various kinds of
mussels are also being aquaculiured. Consideting the nature
environment and fishery resources, it is desirable to pay atteations to
the following points for the purpasc of cnviranmental consideration.

. In case that the site will be located at the coastal area, cxlension and
dredging work of harbor facility nceded for unloading large
equipment may become needed. In such case, ncgative impacts to
the marine bio-eavironment and fishery must be avoided or
mitigated. |

. In casc of using sea water for cooling condenser, intake of marine
organisms together with sca water must be avoided or mitigated. On
the other hand, negative impact to the marine biology due to the
thermat discharge shall also be mitigated.

b. Pay attentions to the nature environment conscrvation of the Orange
River region

The Orange River mouth is a vitally imporiant wetland and is
rcgiSlercd as a Wetland of International Importance under the Ramsar
Convention. The bio-diversity of the wetland must be maintained and
preserved. The colonics of waders and breeding scabirds should not be
disturbed. In addition, The Swartkops Nature Reserve is located at the
arca nearby the Ernest Oppenheimer Bridge.

Therefore, it is desirable to pay attentions to the following points [or
the purpose of environmental conservation.

- The plant sitc shall be located at such a plﬁcc that the nature

environment of this area can be protected.
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In case of using surface water cooled cooling towes, use of Orange

River water shall be kept minimum,

During construction of the power plant, negative impacts to the

pature canvironment shall be mitigated or kept minimum.

After commission of the power plant, periodical environmental
monitoring shall be implemented to cnsure that cnvironmental
negative impacts would have been avoided or mitigated as
intended.

d) Environmental protection during construction and operation

a.

During conslruction

During construction, mcasures planned as the resull of environment
assessment shall be carried out to protect or miligate potential impacts.
Environmental moniloring shall also be implemented to verify that the
mcasures taken work well as intended.

During opcration

During opcration, environmental monitoring required by the result of
cavironmental assessment shall be implemented to verify that various
¢filucnts and discharges from the power plant arc nat exceeding the
cnvironmental standards and discharge standards as designed. If any

parameter would exceed such standard, corrective measurcs shall be
taken.
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Annex-1

Standaardnywerheidsklassifikasie
van alle
Ekonomiese Bedrywighede
(SNK)

Standard Industrial Classification
of all
Economic Activities
(SI10)

Vyfde Uitgawe
Fifth Edition

- SENTRALE STATISTIEKDIENS (SSD)
CENTRAL STATISTICAL SERVICE (CSS)

Januarie

January 1993
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LYS VAN HOOFAFDELTNGS

Landbow, jag, bosbou en vissery

Hynwese on steengroafwerk

fabr{skswese

Elektrisitait-, gas- en watervwoorsiening
Konstruksie

Groat- en k1e!nhande'l} barstel van motor-
voertuie, motorfietse en persconlike en
heishaudelike goedere; hotelle en res-
taurante

Vervoor, opberging en kemmunikasie

fFinansiéle tussengangs-, versekerings-,
vasta-eiendans- en besigheidsdienste

Gemoenskaps-, maatskaplike en persoon-
like diensta

Private huishoudings, eksterritoriate
organisasies, verteemwoordigers van
buitelandss regerings en ander werksaam-
hede nie voldoerde omkryf nia

o o 3 L2 N

Annex-1
LIST OF MAIOR OTVISIONS

Agriculture, hunting, forestry and fishing

Mining ard quarrying :
Marwfacturing %
Elactricity, ¢2s and water supply

Mtnﬂim

Wholesale and retztl trade; repair of motor

vehicles, motor cycles and personal and

household goods; hotels and restaurants

Transport, storage and comunication;

Firarial fotermedfation, insurance, real
estate and business services

Community, social and personal services
Private households, axterritbriﬂ organisations,

representatives of foreign goverments and
other activities not adequately defined
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LYS VAN HOOFAFDELTNGS, AFDELINGS EN HOOFGROEPE

LIST OF MAXR DIVISICMS, OIVISIONS AND MAJCR GROUPS

Annex-1

Tital van kategoria Afdeling |Hoofgroep Title of category
‘ Division |[Major group L
HOCFAFDELING ¥: LANDBOU, JAG, BOSBOU EN MAJOR DIVISION 1: AGRIOULTURE, HUNTING
VISSERY FORESTRY AND FISHING
Landbou, Jag en verwante dienste 1" Agriculture, hunting and related services
Gewasverbauing; groentetuine; m Growing of crops; market gardening;
tuinbou horticulture
Vecboerdery ne farming of animals
Kwoek van gewasse gekambineer met voe- 13 Growing of crops combined with farming
boerdery (gemengde boerdery) of animals (mixed farming)
Landbou- en veateeltdienste, uitgesonderd 14 MAgricuiture) and animal husbandry ser-
voeartsanywerksaanhode vices, sxcept veterinary activities
Jag, vang van uilld en wildteslt, instuit- 15 Hunting: trapping and game oropagation,
onds verwants dienste including related services
Produksie van organiese misstof 15 Production of organic fertilizer
Bosbou-, houtkappery en verwante dienste 12 Forestry, logoing and relatad services
Bosbou- en verwanta dienste 121 Forestry and related services
Houtkappery en verwante dienste 122 Logging and related services
Vissary, die badryf van vist-e?er&e o 13 Fishing, operation of fish hatcheries and
-plase fish farms
Diepses- en kusvissery 13 Ocean and coastal fishing
Vistalerye en -plase 132 Fish hatcheries and fish farms
HOOFAFDELING 2: MYNWESE EN STEENGROEFWERK MAJOR DIVISION 2: MINING AND QUARRYING
Steenkool- en lignistontginning 21 210 Hining of coal and lignite
Ekstrabering van ru-petroleum en 22 221 Extraction of crude petroleum and natural
ratuurlike gas; dienswerksaamhede bykom- ¢as; servico activities incidental to
stig tot ekstrabering van olie en gas, oil and gas extraction, excluding
met vitsluiting van opmating survey ing
Ontginning van goud- en uraanerts 23 22X Hih!ng of gold and uranium cre
Crtginning van metaalertse, uitgesonderd 24 Mining of metal ores, exept gold and
goud en uraan uraniua
Ontginning van ystererts 241 Mintng of iron ore
Ontqinning van nie-ystermetaalhoudende 242 Mining of non-ferrous metal ores,
ertse, uitgesonderd goud en uraan exoept gold and uranium
Ander mynbedrywighede en steengroewe 25 Other mining and quarrying
Steen-, klei- en sandgroewe 251 Stone quarrying, clay ard sand-pits
Ontginning van diamante (met fnbegrip 252 Mining of diamonds (including altuvial
van alluviale diamante) di&sonds)
Myn- en steengroafbedrywighede n.e.q. 253 Mining and quarrying n.e.c.
Dienswerksaamhoede bykomstig by ontgin- 29 290 Servioces activities incidental to
ning van minerale mining of minerals
HOOFAFOELING 3: FABRIEKSWESE MAJOR OIVISION 3: MANUFACTURING
Yervaardiging van voedselprodukte, K4 Manufacture of food products, beverages
dranke en tabakprodukte and tobacco products
Produksie, verwerking en preser- 301 Production, processing and presarving
vering van vleis, wis, vrugte, groenta, of meat, fish, fruit, vegetables, oils
olies en vette and fats
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Titel van kategorie Afdeling |Hoofgroep Title of category
Division |[Major group

Vervaardiging van suviwelorodukts K17 Marufacture of dairy products

Vervaardiging van graanmeulprodukte, 03 Marufacture of gratina mill products,
stysels en stysalprodukie en bereide starches and starch products and
VBavoeT prapared animal feods

Vervaardiging van ander voedselprodukte 304 Manufacture of other food products

Vervaardiging van dranke 305 Manufacture of beverages

Vervaardiging van tabakprodukte 306 Manufacture of tobacco products

Varvaardigi'rg van tekstielstowwe, 3 Manufacture of taxtiles, clothing
klerasie en leergoeders and leather goods

Spin, weef en afwark van tekstiel- K3l Spiming, weaving and finishing of
S¢omwe taxtiles

Vervaardiging van ander tekstielstowwe 312 Manufacture of other textiles
Vervaardiging van gebreide en gehekelde n3 Manufacture of knftted and crocheted
materiaal en artikels fabrics and articles

Vervaardiging van klerasie, behalwe 314 Manufacture of wearing apparel, except
klere van pels fur apparel

Sewerking &n kleur van pels; vervaar- 35 Dressing and dying of fur; manufacture of
diging van pelsartikels articies of fur

Loo! en afwerk van leer; vervaardiging e Tanning and dressing of leather; manufac-
van bagasie; handsakke, saals en tufe ture of luggage, handbags, saddlery and

harmess

Vervaardiging van skoeisei Nz Manufacture of footwear .
Vervaardiging van hout en van produkte 3R Manufacture of wood and of products of
van hout en kurk, behalws meubels; ver- wood and cork, excapt furniture; marw-
vaardiging van artikels van strooi- en facture of articles of straw and plait-
viegmateriaal; vervaardiging van papier ing materials; manufacture of paper ard
en papierprodukte; uitgewery en repro- paper products; publishing, printing and
dusering van opgeneemde media reproduction of recordad media

Saag en skaaf van hout a Sawnilling and planing of wood
Vervaardiging van produkté van hout, 322 Manufacture of products of wood,
kurk, strool en viegmatertaal cork, straw and plaiting materials
Vervaardiging van papier en papier- 3z Manufacture of paper and paper
produlcte products

Uitgewery 324 Publishing

Drukwark en dienswerksaamhede verwarmt aan 325 Printing and service activities re-
drukwerk lated to printing

Reprodusering van opgeneamde media 326 Reproduct ion of recorded media
Vervaardjlging van kooks, geraffineerde 33 Manufacture of coke, refimed petroleum
patroleumprodukte en kernbrandstof; products and nuclear fuel; marnufacture
vervaardiging van chemikalieg en of chemicals and chemical products;
chemiese produkte; vervaardiging van man:facture of rubber and plastic
rubber- an plastiekprodukte products

Vervaardiging van produkte van 33 Marufacture of coke oven products
kooksconde co o

Petroleumraff inaderye/-sintet iseerders x Petroteun refineries/synthesisers
Verwerking van kernbrandstof 333 Processing of muclear fuel

Vervaardiging van basiesa chemikalies 3 Marwfacture of basic chemicals
Vervaardiging van' ander chemiese 33 Manufacture of other chamical

produkte products
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Tital van kategorie Afdaling |Hoofgroep Title of category
Divistion [Major group
Vervaardiging van kunsvesels 3% Manufacture of man-made fibres
Vervaardiging van rubber'prddukte KKY) Manufacture of rubber products
Vervaardiging van plastiekprodukte KX ;] Manufacture of plastic products
Vervaardiging van ander nie-metaal- K. Manufacture of other non-metallic
houdende mineraalprodukte mineral products .
Vervaardiging van ol.as en glasprodukte 341 Manufacture of glass and glass products
Vervaardiging van nie-metaathoudende 342 Marwfacture of ror-metallic mineral
mireraalprodukte n.e.g. products n.e.c. ‘
Vervaardiging van basfiese metale, ver- 35 Marfacture of basic metals, fabricated
vaardigde mataaltprodukte, masjinerie metal products, machinery and equip-
en uitrusting en van kantoor-, reken- ment and of office, accounting and
en rekenaarmasjinerie comput ing machinery
Vervaardiging van basiese yster en staal 35 Manufacture of basic iron and steel
Vervaardiging van basiese edel en nie- 352 Marufacture of basic précious and non-
ystermetale farrous metals
Giet van metale 333 Casting of metals
Vervaardiging van struktuurmetaalprodukte, 354 Manufacture of structural metal products,
tenks, reservoirs en stoomopwekkers tanks, reservoirs and steam generators
Vervaardiging van ander gefabriseerde 355 Manufacture of other fabricated meta)
metaalprodukte; dienswerksaambhede wir products: metalwork service activi-
mataalwerk ties
Vervaardiging van masjinerie vir alge- 356 Manufacture of general purpose
mena doeleindes machinery
Vervaardiging van masjinrerie vir 357 Manufacture of spectal purpose machinery
spesiate doeleindes
Vervaardiging van huishoudelike tcestelle 358 Marufacture of household appliarces
ne.c,
n.e.q.
Vervaardiging van kantoor-, boekhou- en 59 Manufacture of office, accounting and
rekenaarmasjinerie comput ing machinery
Vervaardiging van elektriese masjinerie 36 Manufacture of electrical machinery and
en apparaat n.e.q. apparatus n.e.c.
Vervaardiging van elektriese motore, K| Manufacture of electric motors, gene-
gererators en transformators rators and transformers
Vervaardiging van elektrisiteits- 362 Manufacture of electricity distribution
verspreidings- en beheerapparatuur and comtrol apparates
Vervaardiging van gevsoleerde draad 363 Marufacture of fnsulated wire and cable
en kabel . .
Vervaardiging van akkumulators, primére 354 Marnufacture of _aomrrb]ators. primarjr
selle en primére batterye cells and primary batteries ’
Vervaardiging van elektriese lampe en 365 Manufacture of electric lamps and
verligtingsuitrusting lighting equipment
Vervaardiging van ander elektriese 366 Manufacture of other electrical 'equiﬁ-
vitrusting n.e.q. ment n.e.c. :
Vervaardiging van radio-, televisie- en 37 Manufacture of radio, television and
kommunikasfe-uitrusting en apparaat 1 communication equipment and apparatus
en van mediese, presisie- en optiese and of medical, precision and optical
instrumenta, horlosies en vurwerxe instruments, watches and clocks
Vervaardiging van elektroniese lampe en n Manufacture of electronic valves and
btuise en ander elektroniese komponente tubes and other electric comporents
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Titel van kategorie ' Afdeling |Hoofgroep Title of category
Division [Major group
Vervaardiging van televisio- en radio- 3 Manufacture of television and radio
senders en apparaat vir lyntelefonie transmitters and apparatus for line
en 1yntelegrafie tatephony and Tine telegraphy
Vervaardiging van televisie- en radio- n Marnufacture of television and radioc
ontvangstoestelle, klank- en video receivers, sourd or video vecording
oprame- of reproduksie-apparaat en or reproducing apparatus and associated
verwante goedere goods
Vervaardiging van mediese toastelle en KyrY Manufacture of medical appliances and
instrumente en toestelle vir mest-, instruments and appliances for measur-
kontrote-, toets-, navigasie- en arder ing, checking, testing, navigating and
doeleindes, behalwe optiese instru- other purposes, except optical instru-
mente ments
Vervaardiging van optiese instrumente en 3715 Manufacture of optical instruments and
fotografiese uitrusting photograghic equipment
Vervaardiging van horlosies en uurwerke 376 Marufacture of watches and clocks
Vervaardiging van verwoeruvitrusting 36 Manufacture of transport equipment
Vervaardiging van motorvoertuie s Marwfacture of motor vehicles
Vervaardiging van bakwerk vir motor- 382 Manufacture of bodies (coachwork) for
voertute: vervaardiging van sleep~ motor vehicles; manufacture of trailers
waens en leurwaens and semi-trailers
Vervaardiging van onderdele en’ toebe- 383 Manufacture of parts and accessories for
hore vir motorvoertuie en hulle enjins motor wehicles and their engines
Bos en herstel van skepe en bote 334 Building and repairing of ships and boats
Verva'ardiging van spoorweg- en tremeeg- 383 Manufacture of railway and trameay
lokomotiewe en rollende materiaal locomotives and rolling stock
Vervaardiging van viiegtuie en ruimtetuie 386 Manufacture of aircraft and space craft
Vervaardiging van vervoeruitrusting 87 Manufacture of transport equipment
n.e.g. "ne.c.
Vervaardiging van meubels: vervaardiging 35 Manufacture of furniture; manufacturing
n.e.g.: herwinning n.a.c.; recycling
Vervaardiging van mewbels m Manufacture of furniture
Vervaardiging n.e.g. 392 Manufacture n.e.c.
Herwinning n.e.g. 395 Recycling n.e.c.
HOOFAFDELING 4:  ELEKTRISITEIT-, GAS- EM MAJOR DIVISION 4: ELECTRICITY, GAS AND
WATERVOORSIEN NG WATER SUPPLY
Elektrisiteit-, gas-, stoom- en warmwater- 41 €lectricity, gas, steam and hot water
voorsiening Supply
Produksie, versameling en verspreiding 411 Production, collection and distribution
van elektrisiteit : . of electricity
Vervaardiging van gasj verspreiding van 412 Manufacture of gas; distribution of
gasagtige brandstof deur hooflefdings gasecus fuels through mains
Stoom— en vam#aterwcrsimirng LAX] Steam and hot water supply
Versameling, suiwering en Qerspreidir\g 42 420 Collection, purification and distribution
van water : of water
HOOFAFQEL ING 5:  KONSTRUKSIE MAJOR DIVISION 5; CONSTRUCTION
Konstruksfe 0 Construction
Terreirvoorbereiding 501 Site preparation
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Titel van kategorie Afdeling |Hoofgroep Titla of catéqory'
Division |[Major group

Bou van volledige konstruksies of dele 502 Building of camplete constructions or
daarvan; siviele ingenieurswase parts thereof; civil engineering

Bouinstallasta 503 Building installation

smafmmg 504 Building completicn

Verbuur van konstmksia— of s‘lopings- 505 Renting‘ of construction or demlition
ui tmstinq mat bestuurders/bediensrs mipmt uﬂ.h operator-s

HOOFAFDEL!NG 6 GR(D‘- EN KLEHHMDEL- H&JCR DIV[S!CN 6; I-HOLESALE AND RETAIL

HERSTEL VAN MOTORVOERTUIE, MOTORFIETSE TRA REPAIR OF MOTOR VEHICLES, MOTOR

EN PER LIKE EN HUTSHOUDEL TX RE: AND HOUSEHOLD GOODS;

HOTELLE EN RESTAURANTE HOTELS ﬂ D RETAURANTS )

Groothardel en kommissiehandal, behalwe 61 Wholesals ard commission trade, except
van motorvoertuie en motorfietse of mator vehicles and motor cycles

Groothandel op 'n vergoading- of &N Wholesale trade on a fee or contract
kontrakbasis . basis

Groothandel in onverwerkte langbou- 612 Hholesale trade in agricultural raw
materiaal, lewende hawe, voedsel, matertals, Yivestock, food, beverages
drank en tabak and tobaoto

Groothandal 1n huishoudelike goedere 613 Wholesale trade 1n household goods

Groothande) 1n nie-landbou interme- 614 Wholesale trade in mn—agrid.l'ltural
diére produkte en afval intermediate products, waste and sCrap

Groothandel van masjinerie, tcerusting 61% Wholesatle iradé in machiner_}. equipment
en voorraad and supplies

Arder groothande) 619 Uther wholesale trade

Kleinhandel, behalwe motorvoertuie en 62 Retail trade, except of motor vehicles
motorf ietse, berstel van huishoudalike and motor cycles; repair of personal
en persoantike goedere household goods

Niegespesialiseerde kleinhandel in 621 Non specialised retail trade in stores
winkels
Kleirhardel in voedsel, drank en tabak 622 Retai) trade 1n food, Beverages and
in gespesialiseerde winkels tobacco 1n specialised stores
Ander klelnhandel in nuwe goedere in 623 (Other retail trade in new qoods in
gespesialiseerde winkels specialisad stores
Kleinhandel in tweedehandse goedere 624 Retat} trade in second-hand ooods in
in winkels stores

Kleinhandel nie in wirkels nie 625 Rmﬂ trade not 16 stores _

Herstal van persoconlike en huishoudel ike 626 Rapair of personal arnd household
goadere goods

Verkope, instandhouding en herstel van 53 Sale, maintenance and repair of mtor .
motorveertuie en motorfietse; klefn- vehicles and motor cycles; retail trade
hardel 1n brandstof in automotive fuael

Verkope van motorvoertuie X)) Sale of motor veh!cms“

Instandhouding en herstel van motor- 632 Maintenance and ropair of motor
voertuie vahh:las ‘

Verkope van motorvoertuigonderdete 633 Sale of motor vehicle par'ts and
en -toebchore Woassories )

Verikcpe, instandhouding en herstel van 64 Sale, maintenance 'and reéair 6f motor
motorfietse en verwante onderdale en cycles and retated parts and accessories
toebehore . o .

Xleinhandelverkope van motorbrandstof 635 Retatl sale of automotive fuel
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Titel van katagorie Afdeling |Hoofgrome Title of category
Division |Major group
Hotelle en restaurante 64 Hotels and restaurarnts
Hotelle, kampeerterreine on ander voor- 641 NHotels, camping sites and other provision
siening vir kortverblyfakkommodasie of stort-stay accommodation
Restaurante, kroee en kantiene 642 Restaurants, bars and canteens
HOOFAFDELING 71 RVOER RGING EN MAJOR DIVISION 7: TRANSPORT, STORAGE
K 1KASTE AND OOMMNICATION
Landvervoer; vervoer per pypleiding n Land transport) transport via pipelines
Spoorwegvaryosr H Railuay transport
Ander 1andvecvoer e Other Yand transport
Yervasr pec pypleiding n3 Transport via pipelines
Hatervervoer 4 Water transport
Sen- on kuswatervervoer brd) Sea and coastal water transport
Birnelardse watervervoer 122 Inland water transport
Lugvarvoer 73 730 Adr transport
Ondersteunende en hulpwerksasmhede M ™M Supporting and auxtliary transport
vorwant aan vervoer; werksaarhede van activities; activities of travel
reisagante agencies
Pos en telekommunikasies 75 Post and telecommunications
Pos- en verwante koerierwerksaamhede 751 Postal and related courier activities
Te?okmrmniku'le 152 Telecommuntcations
HCOFAFDEL F NANS 8LE TUSSE !‘AJOR D]VISION 8:  FINANCIAL INTERMEDIA-
VERSEKERINSS— VAS'IE FIENDOMS- EN G— TION, INSURANCE, REAL ESTATE AND BUSINESS
HEJDSDIENSTE SERVICES
Finansitle tussengang, behalwe verseke— 81 Financial intermediation, except in-
rings en pensisenbefordsing surance and pension funding
Monetére tussengang an Monetary intermediation
Andcr finanswh t.ussenqang n.e.q 819 Other financial irmtermediation n.e.c.
Versekeﬂngs- en pemioenbefords1m. % 821 Insurance and pension funding, except
behalwe verpligta besmrsbmeﬂig‘lng compulsory social security
Hulmrksawmde vir finams'iéle a3 Activities auxiliary to financtal
tussengang intermediation
Hu‘lpwerksaanméde vir firansigle tussen- 81 Activities auxifiary to financtal
gang, behalwe versekerings- en pensicen- intermediation, except insurance and
tefordsing parsfon funding
Hulpwerksaamhede vir versekerings- en 832 Activitfes auiliary to insurance and
pensivenbefondsing persion funding
Vaste-efendomswerksaathede -] fleal estate activities
Vaste-eiendomswerksaarhede met ¢1e 841 Real estate activities with own or leased
of gebuurds eiendom property
Vasﬁe-eiendansuerks}mhede op "o ver- 842 fleal estate activities on a fee or
goedings- of kontrakbasis contract basis
Vertwur van masjirerie an uitnisting.‘ 85 Renting of machinery and equipment,
sonder bedieners, en van persoonltke without operator, and of personal and
en hu‘lsho.adahke goedere . household goods i
Verbuyur van vervoewitrusting as1 Renting of transport equipment
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Tite) van katagoriae Afgeling |Hoofgroep Title of category
Division (Major group

Verhuur \}an arder masjinerie en 852 Renting of cther machinery and equipment
uitrusting _

Yorhuur van persconiike en huishoudel ke 853 Renting of personal and household goods
Qoeders n,e.9. fn,e.C.

Rekonaar- en verwanta uerisaaninde a6 Computer and related activities

Apparatuarraadgen ing 861 Hardwaro oor:su!t.amy
Programmatuurraadgewing en —voor- B62 Software consultancy and supply

slaning

Cataverwarking 863 Data grocessing

Databas iswerksaamhode 8564 Data base activities

Instandhouding en herstel van kantoor-, 865 Maintenance and repair of office,
boekhou- en rekenaarmasjinerie accounting and computing machinery

Ander rekenaarvarwantewarksaamhede 869 Other computer related activities
Navorsing en ontwikkeling 87 Research and development

Navorsing en eksperimentele ontw'ikke’l ing aNn Research and experimental development
1.v.m. natuurwetenskappe on inganieurs- of natural sciences and engineering
woss :

Navorsing en eksperimentele ontwikkeling 8re2 Research and experimental developmart of
1.v.m. sosiale en geesteswetenskappe soclal sciencas and humanities

Ander bes ighe idswerksaanhede &8 Other business activities

Regs-, rekening-, boekhou- en oudite- &N Legal, acoounting, bookkeeping and
ringsdienste; belastingkonsultering: auditing activities; tax consultancy;
marknavorsing en openbare meningspelling; market research and public opinion
besigheids- en bastuurskonsultering research; tuﬂmusa«!mmxnmntam

suitancy

Argiteks-, ngenieurs- en ander ax Architectural, engineering and other
tegniesa worksaamhade tachnical activities

Reklame 883 Advertising

Besi1ghe 1dswerksaamhede n.a.q. 889 Business activitias n.e.c.

HOOFAFDELING 91  GEMEENSKAPS-, MAATSKAP- mon DIVISION 9 O&"I'INITY, S&llAL AND
LIK PERSOONL TKE DIENSTE PERSONAL SEvaCES o :
Pubiteke-administrasie en verdedigings- 91 Public administration and dafence activi—
worksaambede ties

Sentrale-owerhe idswarksaamhede 911 Central goverament activinees
Streeksdienstoradewerksaamhede 912 Regional services council activities
Plaasike—owerheidswerksaamhede 913 Local avthority activities

Onderwys 92 Education

Onderwysdienste 920 fducational services

Gasondheids- en maatskaplike werk o3 Health and social work

Mensgerigte gesondheidswerksaarnhede 23 Human health activities

Yeeartsenywerksaamhede 3R Veterenary activities

Maatskap) tkewer k-werksaarhede 933 Soctal work activities

Ander gameenskaps-, maatskaplike en 94 Cther cxnnunaty; scciéi aﬁd personal
persconl ike werksaamhede service activities

-10-
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Tital van kategoris Afdeling |Hoofgroep Title of category
Division |jHMajoer group
R1001- @n vullisverwydering, sanitasie 940 Sewage and refuse disposal, sanitation
s soortgelyke worksaamhade and similar activities
Werksaamhede van lede-organisasies 95 Activities of membership organisations
ne.g. f.8.C.
Worksaamhade van besighaids-, werk- 951 Activities of busiress, employers’ and
gewers- en professionele organisasies professional organisations
Werksaarhads van vakverenigings 952 Activities of trade unions
Werksaamhade van ander lede- 959 Activities of other membership
organisasies organisations
Ontspannings-, kulturele en sportwerk- 96 Recreational, cultural and sporting
sasmbede activities
Rolprent-, radio-, televisie- en ander 963 Motion picture, radio, television and
vermaakl1khe idswerks saamhede other entertainment activities
Nuusagontskapwerksaamhede 962 News agency activities
Biblictesk~, arglef-, museum en ander 953 Library, archives, suseuns and other
kulturela werksaamhode ouitural activities
Sport- en ander ortspanningswerk- 954 Sporting and other recreational
samnhade activities
Arder dierswerksaanhode 9 9390 (Other service activities
HOOFAFOELING O:  PRIVATE HISHOUDINGS, MAJOR DIVISION O: PRIVATE HOUSEHOLDS,
EXSTERRITORIALE ORGANISASIES, VERTEEN- EXTERRITORIAL ORGANISATIONS, REPRESENTA-
WODRDIGERS VAN BUITELANDSE REGERINGS [IVES OF FOREGN GOVERNMENTS AND OTHER
EN ANDER WERKSAAMHEDE NIE VOLDOENDE ACTIVITIES NOT ADEQUATELY DEFINED
OMSKRYF NIE
Private huishoudings met poersone 01 010 Private hosueholds with employed
in diens persons
Eksterritoriale organisasies 174 020 Extarritorial organisations
Verteerncordigers van buitelandse 03 030 Representatives of foreign govern-
regerings ments
Arder werksaamhede nie voldoende Q9 090 (ther activities not adequately defined
cmskryf nie

-1






@

Annex-2

\ 2 Estimation of Di ; f Rural Electrificati

'The Study T'cam had dii‘l‘icully in carrying out the rural forccast in the first stage of the Study
because information on rural etectrification was scarce.

Therefore the number of future connections which would be the basis for the rural forecast was
attained in the following process:

@ A rcalistic estimate was made [or the number of connections per annum up to the year 2015
for the various sub-sectors namely housing, schools, clinics, cle.

@ This was based on a number of parameters, such as demographics, cost estimales, economie
viability and funding.

#®  Cost estimates were made base on model ol typical centres, representative of the different
rural arcas in the country, actually a model settlement in the northern rural areas and the
central/southern rural areas.

A text of “chapter 6 electricity demand forceast” has been revised at a fater stage based on
additional information provided by MME. There arc some small disparitics between the chapter
6 and this annex. However the annex can be still very useful in some cascs, although it was
prepared for the rural forccast. So it dares to be attached for a reference.
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Revised June 17, 1997
JICA Study Team
1991 Census

The following three tables which constitute the basic frame for the rural clectrification
planning arc based on the 1991 Population and Housing Census, Reporl B.

Number of efcetrified households

The 1991 Census gives urban and rural number of houscholds of cach region but no
number of clectrificd houscholds. This clectrificd number was cstimated via Housing
conditions, per cent; Houscholds with Eleciricity for lighting for each region only (no
urban/rural} in 1991 Census. [t should be noted that this number would include dicsel

power generation supply on top of grid clectricity supply.

Urban areas in Census Report B

Urban arcas arc all Government-proclaimed municipatitics and towns.  All other
localities proclaimed as villages and other scitlements constitute rural areas. Localities

proctaimed as municipalitics and towns are as follows:

Municipalitics (15)  Towns (12}

Swakopmund Hentics Bay

Windhoek Luderitz

Gobabis Okakarara

Grootfontein Ondangwa

Karibib Ongwediva

Kasasburg Opuwo

Keetmanshoop Oshakati

Maricntal Rchoboth

Okahandja Katima Mulilo

Omaruru Rundu

Otavi Khorixas

OtjiwarongoArandis

Outjo j ‘
Tsumeb The Walvis Bay municipality has about 21,000
Usakos inhabitants, and about 4,000 houscholds.
(Walvis Bay) It was not included in 1991 Census.

-
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Table 1 Number of Houscholds by REGION 1991 Census & Estimated Electriticd One

Total region | ‘

Region Enumerated Houscholds| Number of]  Electricity * Eloctrificd Avcrage por

: population| population| houscholds} for lighting]  houscholds] capita income N$
Caprivi 90422 87276 18061 0.05 903 1338
Erongo 55470 50538 13453 0.53 6987 4701
Hardup 66495 62095 13358 0.3 4007 5153
Karas 61100 51452 12046 0.41 4939 5758
Khomas 167071 157019 | 33662 0.78 25731 9995
Kunene 64017 56778 12460 0.16 1994 1864
Ohangwena 179634 175139 28427 0.01 284 863
Okavango 116830 110751 17831 0.05 892 1459
Omaheke 52735 43706 9500 0.22 2090 3341
Omusali 185919 183492 30882 0.01 309 1204
Oshana 134884 126677 22190 0.08 1775 1577
Oshikoto 128745 123560 21426 0.14 3000 1406
Otjozondjupa 102536 90452 21093 0.39 8144 3126
NAMIBIA 1409920 | 1318935 | 254389 0.24 61053 3031
Rural 969184 | 180519 1550
Urban 349751 73870 6676

*: Estimated number

Table 2 Number of Houscholds by URBAN 1991 Census & Estimated Elcetrificd One

Urban

Houschold Number of *Electrificd Average number of
Region opulation households houscholds persons per houschold
Caprivi 12654 2705 750 4.7
Erongo 32564 8687 5913 3.7
Hardup 27635 5027 3322 5.5
Karas 20335 4394 3734 4.6
Khomas 139543 28716 22980 4.9
Kunene 7538 1889 1653 4
COhangwcna - - - -
Okavango 18185 3169 740 5.9
Omaheke 7608 1606 1540 4.7
Omusati . - - -
Oshana 27806 6037 1472 4.6
Oshikoto 14094 3014 2488 4.7
Otiozondjupa 41789 8626 6821 4.8
Total 349751 73870 70% 51413 4.7

* lisjima!rd aumber
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Table 3 Number of Houscholds by RURAL 1991 Census & Estimated Elcctrificd

Rural S
. . Average number of _
Houschold Number of *Electrified persons per *Unelectrified
opulation houscholds ~ |houscholds bouscholds  |bouseholds

Caprivi 74622 15356] - 82 4.9 15274
Erongo 17974 4166 657 38 4109
Hardup 34460 8311 370 - 4.1 - 7961
Karas ANy 7652 4923 4.1 2729
Khonmas — 17476 4946] . 1210 - 35 3736
Kuoeae 49240 ' 10571 134 4.7 10387
Ohangwena 175139 28427 . 262 6.2 28165
Okavaugo 92566 14662 82 C 6.3 ‘ 14580
QOmaheke 36098 7894 386 . 4.6 7508
Omusati 183492] . 30882 285 5.9 30597
Oshana 98871 16153 164 6.1 15989
Oshikoto 109466 18412 271 5.9 18135
Otjezondjupa 48663 12467 758 3.9 11709
Total 969184 180519]5.3% 9640 5.4 170879

*:Iistimated oumber :
4, Number of rural houscholds in 2015

The population figurcs from the 1991 Census are reliable. The population figurcs from

the 1993/94 National Housing Survey are less reliable. This is because they

extrapotated from a sample of about 4,000 houscholds. | |

The “Provisional Poputation Projections 1991 - 20117 document provides morc

accurate annual growth forecast, at about 3% per annum for the whole country, and is

considered to be the most reliable information available. The NDP1 document

mentions an urbanization rate of 5.5% (page 6), and expcas this to ‘continue for at

least 1¢ years (page 120). Windhock had experienced urban gro_wth_ratcs of 5.44%
from 1990 to 1995 (1995 Residents Survey Report) and expect this to increase to
2000 and then decrease slighlly We therefore assume r.alionél population growlh

according to Provisional Population Development of aboul 3%, and urban growth of at

lcast 5%, possibly 5.5% for the next 20 years. ' '
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Table 4 Number of Rural Houscholds in 2015

Growth Rate

1991 -.- 2003 --- 2009 --- 2015 Total
Tetal, annual 3.1% 3.0% 2.9%
1.031% x  1.03° x  1.029° = 2.044
Urban, annual 5% 5% 5%
1.05% =3.225
1991 2015
Population
Enumcrated 1,409,920 x 2.044 2,881,876
Institutional 90,985 x 2,044 185,973
Urban Houscholds 349,751 x 3.225 1,127,947
Rural Houscholds 969,184 1,567,956
Houscholds
Total 254,389 | 530,455
Urban 73,870 (1,127,947 + 4.73) 238,407
Rural 180,519 (1,567,956 + 5.37) 291,988
5. Number of rural houscholds electrified after 1991

@

Owambo rural elecirification programme

This programme commenced in 1991, completed in 1995 and supplic grid
electricity to 76 rural sciilements in the former Owambo region of Northern
Namibia. Total costs for the entire programme arc N$37 million (1995 terms),
of which two-third has been paid by NORAD grant.

There are 270 bitled and 1507 prepayment consumers on MRLGH’s system.
Government and parastatal institutions such as schoots, clinics, hospitals, police
std%ions post offices, other government oftices, pumps & DWA  Telecom, and
larger shops and mission stations are billed customers, whereas a few small
shaps and mostly houscholds ar¢ on a prepayment mctercd system. Number of
prepayment consumers is regarded as that of houscholds. An average cost per
connection is 37 million = (270+1507)—N$20 800.




(b)
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The initial concept of the prograinmc was to supply grid cleetricity to the
principal rural centres, primérily for the use of pubtic facilitics. Most of the
larger settlements have now been connceted to the grid, although the fnajoriljr
of houscholds, dispersed lhrbugh region, do not have an clectricity supply. It
could be realized that clectrification of these dispersed settlements will be more
costly (less viable) than the larger scttlements that are already clectrified,

[|Source: Review of the Owambo Rural Electrification Programme, October
1996, EDRC}

Southern Namibia rural clectrification programme

The rural elecirification programme started in Owambo in 1991 is presently in
progress for 17 rural centres in Southern Namibia. The Namibian government

is committed to continue with the rural clectrification programme during the
period 1995-2000.

Phasc 1 of the Southern Namibian rural electrification project includi_ng four
villages of Kalkrand, Hoachanas, Berseba and Kosis was completed in April
1996. Phase 2 of the project is currently in progress, with four villages of
Khomnarib, Klein Vaalgras, Koichas and Blouwes being clectrified.  Nine
larger villages remaining lo be electrificd as Phase 3 for which feasibitity
analysis was conducted arec Aroab, Kots, Warmbad, Aus, Rictoog, Schlip,
Duineveld, Tsumipark and Dordabis.

It is assumed that phase 1 of the project constitutes 120 connections of socio-
cconomic institutions and 370 conncctions of houscholds. Its construction
costs are N$4.01 million {1995 tesms). Phase 2 of the brojcct conslitutes 22
conncctions of socio-cconomic institutions and 110 connections of houscholds.
Its construction costs arc N$3.82 million (1996 terms). Phase 3 of the project
constitutes 125 connections of socio-economic institutions and 1400

connections of houscholds. Iis constmclion costs arc N$10.2 million.

Total number of connections of socio-cconomic in_s.liluiions is 267
(=120+22+125).  Total number of houscholds connections is 1880
(x370¥110+1400)’. Total constraction  costs ar.c' N$18.03  million
(=4.01+3.82+10.2 million). An average cosl per conncction is N$8,400
{=18.03 million +(267+1880)}.
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(¢)  Total number of clectrified rural houscholds

Latest Northern Electricity's statistics shows the following number of rural
customers actually connected to the grid:

Conventiopal meter Pre-payment meler
Owambo 738 2,900
Kavango 1,164 1,009
Caprivi - 24 S
(Southern Namibia)* 267 1,830
Total 2,193 6,360

* comces [rom ltem 5.(b)

Prcpayment meter is considercd private houschold and assumed to have been
connccted afler 1991, Conventional meter is considered socio-cconomic
institution.

[Source: Phasc 3;  Feasibility Analysis, Rural Electrilication of Southcrn
Namibia, July 1996}

Number of households attained access to national grid by 1998

The term ‘clecirificd” here includes supplicd by dicsel gencrators.  Almost all
goverament and  social instilutions in Jarger rural centres in the non-clectrilied arcas
and somc houschold there had been supplicd by diesel generators. Howcever, number
of the latter houscholds seems to be very small. 1t is assumed that 10% of electrified
rural houscholds had independent supply before the rural clectrification programme
started.

Thus we gain the truc number of clectrified rural houscholds attained access to grid

excluding diescl gencrators supply after the southern Namibia clectrification project,
maybe in 1998,

Electrificd rufall houscholds in 1991 9,640

Houscholds electrificd via dicsel gencrators , 109% of above  -964
Newly electrified houscholds after 1991 : 6,360
| Total, maybe in 1998 15,036
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Ultimate (arget of rural clectrification

In order to avoid a confusion in the planning, ultimate target of rural clectrification
should, in unmistakable terms, be defined as follows:

To provide rural houscholds non-clectrificd or supplicd by dicsel gencrators with
access to cleciricity grid, aiming at 90% coverage of the entire rural houscholds by the
year 2015. Namely,

90% of the entire rural houscholds in 2015 (291,988 x 0.9=) 262,789 (90.0%)

Total number of truly clecteificd rural houscholds in 1998 -15,036 ( 5.1%)

Total number of rural houscholds to be clectrificd hence Sum 247,753 (84.9%)

The ultimate figure of 90% coverage is meani to be an imaginary one so as to look
through the possible maximum impact to various factors.

Number of localitics by population size

Next table gives a paltern of seitlements largely composed of small localities.  About
88% of all localitics belong to the smallest catcgory, that is with 200 pcople or lcss.
These cover all together about 22% of the population. In view of the fact that 27
municipalitics and towns, and probably dispersed smatlest settlements of 10% of rural
houscholds {approximately 96,900 peoplc)arc oul of a target ol the rural
clectrification, and priority targets for current clectrification project are socio-
cconomnic centers in targer or medium-sized settlements (93 scttlements), 500~600

people could be an average size per settlement for the rural electrification planning.

Table 5 Number of Localitics by Population Size

Focality Size Al Less than 200 ~ 500 -~ 1000~ | 2000 - | 5000~ | 10000~ | 2000 and

locatitics 200 499 9299 1999 4999 9999 1999 more
people

| ocalities

Numbcr

10953 9592 866 338 106 31 7 9 4
% 100 38 8 3 i 0.3 0.1 0.1 0.04

Population

% 160 22 19 I6 10 7 4 C10 12

Number 1409920 306966 274105 232177 139479 92812 52502 140680 171199

[Source’ 1991 Poputation and Housing Census)
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Health Facilitics by Type, December 1995

CSO’s Statistical Abstract 1996 presents the following data:

Whole country Number, 1995
Hospitals 41
Health centres 32
Clinics 224

(Number of houschalds)  (244,828)

It seems that hdspitals/hcalth centres arc located in large localitics at prescat, It is not
likely that they are installed in small localitics in the near future, although they are
rapidly being extended. Clinics arc sparsely disiributed in the ratio of onc clinic to
1,100 houscholds (both urban and rural). In practice, clinics may be upgraded to health
centres if the size of the local centres warrants it. A rural clinic only opens during the
day. Its statistics is not available.

Distribution of Schools, 1995

CSO’s Statistical Abstract 1996 presents the following data:

Whole country Number, 1995
Schools 1,372
Pupils 466,000
Teachers 16,007
Pupil/tcacher ratio 29

Schoals are distributed in the ratio of one school to 180 houscholds (both urban and
rural).

Billed connections in Owambo praject
EDRC’s seport “Review of the Owambo Rural Electrification Programme” prescnts
the following data for phases onc and two only (42 scttfements):
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Customer Number (Number per scltlement)
Schools 66 1.6
Clinics 20 0.5
Hospitals 8 0.2
Police stations 8 0.2
Past oflices 3 0.07
Other government oflices 16 0.4
Pumps & DWA 21 0.5
Telecom 21 0.5
Missions & churches 9 0.2
Privale consuners 47 1.1
Others 6 0.1
Total 228 5.4

Above lablc presents the number of customers on Lonvcntlonal meters for phase onc
and two. Besides there are 1507 prepayment metered customers, The number of
selllements supplicd with clectricity is 42 aficr phasc two. An average numbcr of the
billed consumers per scitlement is 5.4 and an average number of houscholds per
seltlements is estimated to be 37{=(1507+47)/42}. Although population or numbcr of
households is not available for the scitlements clcctnﬁcd n lhc project, it is supposed
that an average size of the scitlements is of 300 ~ 400 populatlon

Major dimensions on southern Namibia rural electrification; Phase 3

The following table is a list of major dimensions of planning summarized from MME’s
Feasibility Analysis, Rural Electrification of Southern Namibia, Phase. This provides
with usclul information for a modcl of typical rural cenlres in our rural clectrification
planning.

-10-
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A model of lyplcai rural sélllemcnt

13.
There is some diﬂ‘cicn;e between northeen rural areas and cen_lrél/scu!hcm rural
arcas in terms of per capita income, persens per houschold and population
density. Howcvcr it is difficult lo, ﬁom the stallsucal dala, tell the diﬂercnue in
a model of lypxcal rural clcclrlﬁcauon schemes, rcprcscmanvc of the diffcrent
rural arcas in the cuunlry ‘ g ‘
As discussed in Item 8, S00 ~ 600 could be an average size per settlement for
the planning. Therefore we get 100 houscholds could be the typical size for a
model scttlement from 5.4 of an average number of persons per sural
houscholds in the entire country.
(a)  Consumers and the number
It is assumcd from the snmﬂar 517cd scltlcmems lhat the modcl
scitlement includes thc followmg consumers:
Houscholds 160 100
Population . 600 410
Schools ' - 2 1
Clinics , 1 1
Government facitities - 2 3
Churches 1 1
Shops 1 2
Sum, billed consumers 7 8
Prepaid consumers 100 100
(b) Maodel and capital for MV+LV distribution systems
Category 1 1.5kW 250 10 (10) ISKW . (ISkW) 30,500 ' (30,500)
Category2 D8 kW 80 % (90 T2 k_W (72 kW) - 86 400  (86,400)
Category3 3 kW 400 7 8 2MKW - (4 kW) 33,600 (38,400)
Total

107 (108) 108 k"w' (111 kW) '150,50.0' {155,300)
Totab kW + dwcrsity faclor L. 175 — 94kW o
{ ¥ Flgurcs for Ccntral/Soulhcm

-12-
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MV 11 kV lige reticulation  30,000km 2.0 km 60,000

ABC L.V conductor 45,000/km 3.5km 157,000
Traasformes - 100 kVA 25,000 1 25,000

Transformer - 50 kVA 20,000 2 . 40,000

1 phase meter conneclions 3,000 107 (108) 321,000 (324,000)
Total N$ 603,000 (606,000)

[Costs: in 1996 dollar terms] Demand factor is 50% and normal.

Thesc figures are provisional to sce an outlook, subject to further
studics. We lcnlélivcly got N$603,000 + 107=N$5,600 per overall
connection (N$603,000 + 100=N$6,000 per houschold conncction),
excluding NamPower capital cost for link to the natjonat grid.

Model and capital for 33/22kV feeder (NamPower link to the grid)
More than 150 scttlements arc located in Owanibo within a radius of 60
km of a substation whilc 20 scttlements are located on an average in
cenlral/southern arcas.  An eight-70km-feeder reticulation can cover the
whofc range in Owambo, then we get 4km of average span of feeders (8
x 70km + 150 = 4km). Also in central/southern arcas we get 12km of
average span (3 x 80km + 20 = 12km). By the way population density
is 11.9 persons’km’ in Owambo, and 0.2 ~ 0.7 persons in
centralfsouthern arcas.  Economics of scale can be expected in the
rcgard‘ in the comprehensive rural clectrification  programme.
NamPower is extending distribution systems with capital cost of N$900
million for at least 30 years.

33/22kV foeder @N$22,000/km x 4k (12km) 88,000 (264,000)
S8 with trags. MV/11kV | 150,000 (150,000)
Total - - N$23B000  (N$414,000)
(Capital for MV + LV system) 603,000 {606,000)

(Grand total) BHL000  (1,020,000)

-13-
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We l:cnlalivcly got N$841,000 + 107 = N$7,9(}0 per overall conncciion
and N$841,000 + 100 = N$8,400 per houscholds for northem arcas,
and N$1,020,000 + 108 =

Summary of a model of (ypical rural scttlement

N$9,400 per overall connection and
N$1,020,000100 = N$10,000 per houscholds for central/southern arcas,
including NamPower capital cost for link to the national grid,

A model scttlement Northern Central/Southern
Houscholds 100 100
Population 600 410
Houscholds connections 100 100
Qverall connections 107 108
Connections other than houscholds 7 2
Schools 2 1
Clinics 1 1
Government facilitics 2 3
Churches ! 1
Shops | 2
Total ADMD [kW)] 94 94
Annual encrgy consumplion [kWh] 150500 155300
MV 1ikV ling {km] ' 2 2
ditto IN$} 60000 60000
ABC LV conductor [km] 35 35
ditto [N$}] 157000 157000
Transformers - 100kVA _|bank] -1 1
ditto |IN$] 25000 25000
Transformers - SOkKVA [bank] 2 .2
ditto (N$}] 40000 40000
Meler conncctions [NS} 321000 324000
Distribution systems - Total IN$] 603000 606000
Cost per overall connection [N§] 5600 5600
Cost per households conncction {N$] 6000 6000
33/22kV feeder [kin] 4 12
ditto [N§] 88000 264000
Tansformers, MV/11kV IN§} 150000 150000
Nam Power capital - Total IN$1 238000 414000
Grand total IN$] 341000 1020000
Cost per overall connection IN$] 7900 9400
Cost per houscholds connection N3 8400 11000

(Subject to further studics, N at 1996 terms)

14-
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$4.4% of total unclectrificd rural houscholds exist in the northern cural arcas of
Ohangwena, Omusati, Oshana and Oshikoto regions. Ultimate target in the
rural clectrification planning - 248,000 houscholds arc broken dowa into the
following cquivalent model scitlements:

Northern Central/Southern
Target houscholds number 248,000 135,000 113,000
Equivalent model scttlements 2,480 1,350 1,130

Total capital costs for plural settlements arc calculated pro rala. Total capital
cost for the ultimate farget clectritication will be;

N$ 841,000 x 1,350 = N$1,135,350,000
N$1,020,000 x 1,130 = N§1,152,600,000
Total N$2,287,950,000

Total load for the ultimate target clectrification will be;

94kW x 2,480 x 1.15 (foss) + 1.023 (diversity factor) = 262,000 kW

Preliminary economie assessment

An assessment of the genuine cconomy (without donation or subsidy) of a
mode! scttlement is fundamental to any understanding of the rurat clectrification
naturc. We tentatively assess the genuine economy of a model scitlement in
central/southern areas which seems to be nearcr 10 a real one.  NamPower
feeder lines arc included in capital costs calculation (not in the cxiension

charges).

-15-
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Amuamxpgndnumandmmm

An cxample of a typical Central/Southern rural scttiement is shown here.

Depreciation for 25 years N$1,020,000 x 0.04 = 40,800

Intescst on capital N$1,020,000 x 0.07 = 71,400
NamPower demand charge N$33.15 x 12 x 94 = 37,400
NamPower unit charge incliuling loss N$0.0695 x 155,300 x 1.1 =

. 11,900
Operation and maintcnance (a) N$606,000 x 0.05 = 30,300
NamPower cxlension charges (O&M) (b) N$414,000 x 0.05 = 20,700
Total expenditure {©) ' N$212,500
Revenue from clectricity sale () N$0.32 x 155,300 = 49,700
Difference (Deficit) () - (©) N$162,800

[Figures in 1996 dollar terms and rate]

It is noted that the rural clectrification project is far from paying. The revenuc
cannot cover even operation and maintenance costs. (d) - {(a) + (b)}.

Schemed Number of Rural Household Connections

Targel rate of rural clectrification, which is stated in the poticy paper, is 25% in
the year of 2010. In this clause, possibility to accomplish the target and actual
condition of investment for rural electrification comparing with national

cconomy arc studied for the purpose of assuming potential investment amount
in Luture.

(a) Actual Trend of Investment in Namibia

The economic growth rate in Namibia during 7 yecars from 1990 to 1996
was 4.3% on the average, and GDP in 1996 was N$13.9 billion
approximatcly.

Rate of GFCF to GDP during 7 years from 1990 to 1996 were 15.7 —
21.8% and 20.17% on the average.

Trend rate of investment for power scctors to GDP during the same
period were 0.4 - 0.8% and 0.59% on the average.

Rat¢ of rural electriflication, of which the programme has staried in 1991,

-16-
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to GDP varics from 006% to 0.53% cvery year and 0.19% on the
average. -

In the budgct for 1997/98, N$28.4 million has been allotted for the rural
clectrificalion programme.

(b) Assumption of Potential Investment Amount in Fulure

According to the result of the above mentioned analysis, potential
investment amount in future arc assumed based on the [ollowing
conditions; _
+ Economic Growth Ratc 1997: 3.5% per year

GDP in 1997: N$14.37 billion

Budgetl amount for rural clectrification: 0.2% of GDP

() Study of Number of Houschold Conncctions and Electrification Rate

From the potcntial investment amount in rural clectrification, possible
number of houschold connections and clectrification ratc in rural arcas
wete studied. The case study was made in two cascs i.e. one is the casc
that the cost per houschold is N$11,000 which includes NamPower
capital cost for link to the national grid, and the other is the casc that the
cost per houschold is N$6,000 which excludes the NamPowcr capital
cosl.

The result of the study is shown in the following tables, summary in Table 1 and
detail in Table 2 respectively.  As the result of the study, we have got the
figures, 24% in former casc and 38.5% in latter case. The former figure is
ncarly same as the target: rate of rural clectrification, and the laller one is bigger
than the target rate.

-17-
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Table 1 Summary of Number of Houscholds Connections

Ycar | No. of Rural N$6,000/Conncetion N$11,000/Connection
Houscholds No. of Rate of Rural No. of Ratc of Rural
{(A) Electrified | Electrification |  Blectrificd | Electrification
Houscholds (B/A: %) Houscholds (B/A: %)
(B) (B)
1997 | 207,748 18,043 87 18,043 8.7
| 2000 222,286 33,670 151 26,567 12.0
2005 | 246,959 64,927 26.3 43,616 17.7
2010 | 270,718 104,254 385 65,067 24.0
2015 | 292,199 153,733 52.6 92,056 31.5

-18-
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