24 HydroIOgy
2.4, 1 Rwer Systems

There are two main fiver sysiems in Zambla namely the Zambez; River and the Zaire (Congo}
River. The Zambezi river system covers three quarters of the country and can be divided into
three smaller river systems, the Zambezi Main River, the Kafue River and the Luangwa River.
The Zaire river system i mcludes the rivers in the northern region, mainly the Chambeshi and
Luapula rivers. The two rivers join near to Lake Bangweutu. Lake Tanganyika is on the
border with Tanzama

The basin area of the six main river systems in Zambia is shown in Table 2-25. Refemng to

Figure 2-22, the physical features of the six main river systems lakes and swamps are
described as f‘ollows

Table 2- 25 River Length and Basm Area of Six Main River Basms

River - § . Lengthin. N Basin Area (km’)
S)stem . Zambia (km) Totai In Zambia Oul of Zambla
Zarmbezi Main River Basin ' 1,700 687,049 268,235 418,814
Kafue River Basin : 1,300 156,995 156,495 0
Luangwa Rivet Basin . 850 147,622 144,358 3264
Chambeshi River Basin CUS60 -1 a4427 | 0 44427 ]
| Luapula River Basin BB 615" 173,396 | 113,323 | 60,073
‘[ Lake Tanganyika Basin .~ | - *250 | =~ 249,000 15,856 - 373,144
. .| Other Basin N R : - 8,658 . : Coe
Tolal | . CoL G 5,275 1,458,489, .. 751,852 715293
* Lufubu Rner '

Zambezi Main River | - - -

The numerous inbulanes of 1he Zambezn Main River orlgmate in thc Zambezn - Zaire
watershed. Flowing in a general southivard direction, 1hey converge to form a great river just
a little to north of Mongu, in the Western Province. The river flows further southwards from
Mongu to Sesheke, where it turns eastwards. At Lmngstonc it plunges down the Victoria
Falls, one of the greatest waterfalls in the world Further down the valley it broadens out to
forin Lake Kariba {the largest man-made laké in the world) behind the Kariba Dam, The river
flows riorth from Kariba to Chmmdu where it i joined by the Kafue River. Once again
turiing castwards it reaches Feira, where it is joined by the Luangwa River. The Zambezi
Main River forms the southern border of Zambia between Sesheke and Feira. The number of
tributaries of the Zambexzi river is relatively !ow, because they flow over a plain composed of
unconsohdated sands ‘ . : _

'}_{__fueR vey

The Kafue River originates at the eastern end of the Zambezi - Zaire watershed in the
Copperbelt Province, and flows in a south -casterly direction to a point near Kitwe. It then

fuins. southwards or soulh-westwards and ﬂows into the Itezhi- l‘ezhl Dam reservoir.
Afterwards it turns castwards and travels across the Kafiie Flats and into the Kafue Gorge

Dam reservoir. From the hydropower station, it flows through the stecp Kafue Gorge before
joining the Zambezi Main River near Chirundu. The density of tributaries is high in the
northem parts of the basin, and becomes [ower in the southern part of the basin.
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,u'angwa River
The Luangwa River originates in the Mufunga Hills of the Luangwa-Malawi watershed near

the extreme northeast of the country. Tt flows in a south-westerly diréction across the eastern
part of the country. It merges with the Lunsemfiva tributary upstream of the Luangwa Road
Bndge and joins the Zambezi river ncar Feira. Between Luangwa Road Bridge and Feira, the
river becomes the border between Zambia and Mozambique, The Luangva River flows on the
floot of a rift trough bordered by éscarpment 6n both sides and a farge flood p!am extends
along the river. The Luangwa valley is the broadest of the river valleys in the country, and the
terrain is towest. The density of tributaries is low in ﬂood plain but hlgh in lhe escarpment
S area.

Chambeshi River
The Chambeshi River ériginates in the Mbata highlands the country s northeast boundary

with Tanzania. Mésging with a number of streams, it flows south-westwards in the Northern
Province. Downstream of Chambeshi Old Pontoon, it is joined by the Lukulu River and
-reaches to Mbati. The river name changes to the Luapula River at the boundary between the
Northern Province and the Luapula Province. Most of the basin is located in high plateau and
mountain areas, so that the density of tributaries i is relatwely hlgh and many small tributaries
have developed. :

Luanula River

The Luaputa River originates from Lake Bangweulu and the Chambeshi River. It flows in a
southerly direction to Mukuku, and turns westwards and then northwards till it falls into Lake
Mweru. The Luapula River is an international river like the Zambezi River. From Mukuku to
Lake Mweru, it forms the international border between Zambia and Zaise. The densnly of
tributaries is high in the soathern part of the basin, but is fow in the noﬂhem paﬂs

Lake Tanganyika basin

The Lufubu River is a main river in the Lake Tangany:ka basin wh;ch isa cIOSed tectonic lake.
ThlS river ﬂOWS into Lake Tanganyika.

Lakes o
The major lakes which he within or along the borders of Lambla are, Lake Kanba Lake

Bangweulu, Lake Mweru, Lake Mweru Wantipa and Lake Tanganyika. Of these, Lake -
Bangweulu and Lake Mweru Wantipa lie within the ¢ountry and the rest are the country’s

borders. A large number of mmor lakes are also found in dnﬂ‘erent parts of the coumry

Swamps ' : ‘ '
Great areas in some paris of the country are swamps, The Iargest of theni lies to'the: east and
southeast of Lake Bangweulu, namely the Bangweulu Swamp. Another ‘major one is the
Lukanga Swamp in the Kafue River basin in the Central Province.

Flood Plain ' ' S ' ' '
The major rivers annually inundate large areas in the;r valleys and plams Gréal stretches of
land in the Western Province, known as Barotse Flood Plain, are’ regularly flooded by the
Zambezi River during the rainy season. Snmular ﬂoodmg takes place annuaily in the Kai‘ue
Flats and Luangwa Valleys. ‘
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' 2.4.2 Network of Hiydrometric Stations

Hydrologlcal data in Zambia is observed, collected and archived by the Hydrological Branch,
Department of Water Affairs (DWA), Ministry of Energy and Water Development (MEWD)
and is avaitable to the public.

There are 243 hydrometric stations registered in DWA and their location is shown in Figure
2-23. At 160 of these stations, water levels have been measured conhnuous!y to date and 174
stations have discharge raling curves. The number of hydrological stations by the river basin
are presented in Table 2-26,

Table 2-26 Number of Hydrometri¢ Stations by River Basin

River Hydtometri¢ Statiens | Hydrometric Stations { Hydrometric Stations with
Basin Registercd Opened Dnscharge Rating Cunve
Zamberi ok 6 e ) 43 S,
Katwe oot B2 _ . - _
Lvangwa ..o 3 N 18 e LS
Chambeshi ' 27 ) L S o 26
Luapula Jo 38 2 20
Lake T'mgan}lka 7 7 5
Tolal 243 160 174

Source : The Master Plan Study on Hydrometric Observ ation Systems of the Major River Basins in
Zambia, JICA, March 1992

DWA collects water level and discharge measurement data. At hydrometric stations operated
by DWA, all water levels are recorded on stalf gauge plates calibrated moslly in fect.
Autographic monitoring stations which previously existed at 12 sites have been discontinued
due to operating problens (access consumables, regular maintenance, etc.). The water level
information which is collected by gauge readers employed by DWA, is returned on a monthly
basis to the regaonal office. The data is checked and forwarded to the Hydrological Branch in
Lusaka where it is entered into monthly summary sheets. All water ltevel and flow
measurement data managed by DWA are fited in the Hydro!oglcal Branch. The
computerisation of data processing has advanced since the previous JICA project in 1992.
DWA keeps most water level data on computer as LOTUS-123 files but only some of the
flow measurement data are stored on computer.

Discharge measurements are normally carried out from bridges or boats using a current metre.

- Discharge rating curves for 174 hydrometnc stations have been prepared from results of

discharge measurements. However, existing discharge rating curves, with the exception of

‘those made by JICA in 1992, are so old that checks and recalibration are necessary.

Furthermore, the' reliability and accuracy of the curient metres and associated equipment
needs to be evaluated.

Other agencies have operated systemns of hydromelnc stations either for specific area research
projects (NCSR) or for specific monitoring requuemems (Z.RA) NCSR has 4 stations with
over 20 years of records and ZRA has 5 telemetric stations in the Zambezi River basin. In
terms of dam flow data and dam operalion data, SADC }{ydroetecmc Hydrological

Assistance Project Oftice (heremafter SADC Project Office) has the data for Itezhi-Tezhi

Dam and Kafue Gorge Dam, and ZRA has the data for Kariba Dam,
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2.4.3 River Flow Condition at Main Points

' Average monlhly mean drscharge, average flow regrme and runoff percentage over the. last, 30

years (1963/64- I992I92) at the main points of the six river systems are shown in Table 2-27
and Figure 2 24, The ﬂow condition of the main rivers can be described as follows :

- The Zambezi Main River has the biggest catchment area in Zambra and the average

_ discharge at Victoria Falls Big Tree is 1,187 i %s, The monthly mean discharge at

~ Victoria Falls Big Tree increases from November to April and peaks in April. Runoff

peicentage ‘of the Zambezi Main Rivéer has aot been calculated, but that of the

_ Kabombo River, a tributary of the Zambezi Main River, is estimated as 9.5 %.

_- The Kafise River flows through the Copperbelt and Central Provinces and close to

Lusaka Province, and is the mos! important river in Zambia. The average discharge

at Kafue Hook Bndge is 308 m’/s and the monthly mean discharge increases from

Novémber to March and peaks in March. The runofT percentage at Kafue Hook
Bridge is 8.8 %.

- The Luangwa River flows through the Eastem and Central Provinces. The average
discharge at Luangwa Road Bridge is 639 m *s and the monthly mean discharge
increases from Novembér to February and peaks in February or March. The runoff

- pércentage at Luangwa Road Bridge is 16.7 %.

- 'Fhe Chambeshi and Luaputa River basin is located in the Northetn and Luapula
Provinces. The average dischatge at Kashiba is 741 m *s and the monthly mean
discharge increases from November to March and peaks in March and Apnl The

 runoff percentage at Kashiba is 13.8 %.

- The average discharge and runoff percentage at Keso Falls on the Lufubu River, one

- of the large tributaries of Lake Tanganyika, is 66 m s and 19.4 %.

- The specific average discharge of the main rivers ranges from 2 10 8 m’/s! 1000km’.

- The runofl percentage of the main rivers ranges from 9% 1023 %.

- The coeflicient of river regime (ratio of maximum to minimum discharge) of the main
rivers ranges f‘rom 81029, excludmg the high value of 118 for the Luangwa river.
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Table 2-27 Flow Characteristics at Main Points . ..

River Basin Zambezi Kafue Luangwa | Chambeshi| Luapula | Tanganyika
CA km' . 687,049 156,995 147,622 | 44,427 {.173,396 | 15,856
(fromabroad)' |~ (418814} | O 1289 0 _ jom™y |, -
Statien | Lukulu' | Victoria F | Smith's B | Kafue H/B| Luang. R/B|Chamb. OP| Kashiba | Keso Falls
No.. '] 203 | @RrRA) 4.130 | - 4669 3940 | 6289 6-785 2750
(CA.:km’) | (206,531) § (513,780) | (8.912) } (96,239) | (140.923) (34,745) 1¢161.275) ] (9,001
Monthly Mean Discharge (in'/s) e o . e _ ‘
October | 296 | T 337 2] . 6 56 40 237 17
- Novémber . - - <336 34l - il 70 61 40 19 20
Didember: | - 498 4 %07:{-. 46 | 142 [ 434 R 41
“January 863 m 100 | 3381 . 133 170 536 71
February B o st e 19y . 307 1o 12
" March K K T izl - L84 - 461 L 13 161
April 16 N 155 209 1 1 A LT 149
May - | . 957 s a5 89 48 a0 | R 12 7
June o} 369 | . 17 o | 29 24 ] iss [ Tesn " 48
- July . 428 L9 | 33 ] 147 146 % | 12 M
" Augist - 358 579 24 13 104 6% 488 25
Seplember - 312 423 17 86 73 51 YY) 19
Flow Stmmary (m'/s) R R R _
Moximum N Y ) SN 42y o oossr ] Tl 301
1igh 1.0 L] 1| 469 %49 280 | 100 89
Usual so3 | 7 .46, [XE) 202 _j08 . 606 411
Low M2 43 a4 8T 55 294 23
Drought el IR 0] 8] 19 35 1% | 15
Minimuim . 270 - 298 -9 49 B 3 174 14
. Average 7 p N8y | -om ). 308 |- 639 | i85 1 mar. 66
Runoff Depth 115mm TAmm | 266mm | - 10lmm | 139mm 168mm | 16imm |  221mm
Rainfall - . 1.25im 1,184m 87amn | 1383mm | 1,167m 1.141m
Runolf Peréentage - ) 226% | sR% | 169% 1227% | 138% 19.4% @

3,000 : _ _
' Annual Variation of : ' L
’ Monthly Discharge

3 2000 |- :
E
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Figure 2-24 Flow Characteristics at Main Points
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'CHAPTER 3 CURRENT SITUATIONS AND FUTURE DEMAND FOR \VATER

: RESOURCES DE‘VELOPME‘IT
31 Projcded Condmons of Socao-ecOnomnc Slrnctufe
3.1.1 Developnient Policy and Plans |
(1)  National Dcvclopment Plans

Since the MMI) govemment was voted into oﬁlce in October 1991, the government made an
£conomic recovéry programme to show the people the new economic and ﬁnancual pohcy

- framework. This recovery programme is called as "Policy Framework Paper (PFP)". In 1992

when the new government started, the "Fourth National Development Plan, 1989-1993" was
effective as economic development policy. By PEP instead of the Fourth Plan, however, the
government adopted the comprehensive reform p!an aimed at brmgmg the budget into balance,
encouraging exports, liberalising the economy, cumng back the civil services, and starting the
privalisation process. This policy was reflected in the budget programnie of the central
goverament; so called as "Public Tnvestment Programme (PIP)*. Although the government
fevises PEP and PIP annually as rolling plan, the govemment has not announced to make a
new five-year nationat devclopment ptan so far, : :

The government has not presenled a long-term national devetopment plan. Since the World
Bank published a long term perspective study of development in Afiica south of the Sahara in
1989, Afiican countries were strongly urged to prepare national long-term perspeciwe studies.
Taken this background into account, the new goverament undertook 1o establish a vision of
what the economy of Zambia should be in the year 2020. The study, named as “National
Long-Tetm Perspective Study for Zambia™, has been launched in June 1994. The study will be
conducted for two years, originally scheduled from March 1994 10 Febmary 1996 The study
is bemg implemented on financial support of UNDP. .

Zambia s pre—drought objectwe was 10 achleve real GDP growth rates of 2% in 1992, 3% in
1993 and 4% in 1594. It implies a positive real per capita growth by the ead of 1994. The

favourable weather conditions in 1993 could offset the drought of 1992. In fact, GDP in 1993

changed 0.2% at real teon over 1992, accordmg to “Fconomic Report 1993". The 4% growth
remains the target for GDP growth.in 1994. The new programme for 1994-1996 says to
achicve growth rates of 5% in 1995 and 1996. With these growth rates, per capita income will
be expected to rise because these rates exceed populahon growth.

(2)' Sectoral Devdopment Plans .
(a) Agncnltural Sector Inveslment Pr{)gramme

This programme is an agnculiural mvestment programme named as “Agncultural Sector
Investment Programme (ASIP)” Tt was just finalised by MAFF in July 1994, suppoﬂed by the

- World Bank. The programme presents the three nfain policies in the sector for the coming five
‘yéars. They are: 1) institutional reforms, 2} support for pnvate sector investment and 3)
‘rehabilitation and strengthening pubhc sector agriculture services. The pro gramme expects to

achneve a rate of annual 6% growth in agncullural sector, while the nation is expected to grow
at 5% annually. This sectoral growth is attained mostly by the private sector’s investment,
since donor aid and GRZ’s public expenduture for the sector will be reduced gradually during
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the planning period, from 1995 to 1999, Thus, the pubhc sector must facititate the private
sector by means of giving attractive investment environment to investors: The public sector
itsclf rehabilitates its own’ extsttng agricultural facilitics, i mtproves productivity and i increases
production of beneficiaries in the facilities. _ ‘ :

(b)  Power System Master Plan

The former mater plan was provxded almost ten years ago. The new plan 15 stltdted on the
basis of the former plan. The plan is 1mp!emented by ZESCO, supported by FINNIDA. The
new planning study was launched in March 1994 and will be fidalised by July 1995.

Accordingly, the poticy and strategaes for power development are not able to be reflected in
this current master plan study. =~ -

3.1.2  Population Projection
(1) " Nationa! Total I’epul'ttlon

'l he report of "1980 Population and Housing Census of Zamb;a Analytical Report Volume V
Demographic Projections” by CSO officially presents the future population up to the year
2000. The report shows the future population on the basis of the 1980 census figures. The
new report of population projection based on the 1990 census results is being provided by
Demography Division of CSO. It has not come out so far. Thus, the new official projection is
not available for this currént study. Accordmgiy, the future poputation has to be pto;eeted by
the Study Team referring to the previous pro;ecuen report mentioned above.

The population growth rate durutg the !atest 1wo censuses dropped down to 2 69% per
annum on average from 3.08% of the previous censuses. For this background, the central
government has made an endeavour to mitigate population pressure by means of family
planning. This policy of population control will be sucteeded continuously for the future,
because the government has a correct understandmg of population pressure to economic
growth in the country. In addition ta that, it is said that the impact of AIDS will bring about
potential tong term demographic change in the future. ThUS the populatton growth rate wﬂl _
be expected to decrease cOnttnuous]y :

Taking th|s background into account; the {otal populatlons in the cou mry are’ pro;ected on the
basis of the following siniple three pro;ectlons in this study

1) High Projection: The future populatlon is assumed to :ncrease at the growth rate
- derived from the 1980 and 1990 censuses’ data. ‘
2) Medium Projection: The growth rate after 1990 will decrease at an annual rate of
1.34% which is calcutated from the growih rate befween the (wo censuses.
3} Low Projection: The growth rate after 1990 will decrease at an annual rate of 2 69% :
- which'is a double of the decreasmg rate of Medmm PI'OjeCthn

The estimated growth rates and the projected total pdpulattons based on the growth rates :
were shown in the followmg Table 3-1 and Figure 31 _ _
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. Table 3-1 Projected National Population: 1995-2015

High Projection ‘Medivm Projection . Low Projection .

Year Growth Population Growth Population Growth Population

Rate (%) (1000) Rate (%) {1000) ~ Rate (%) - (1000)
1980 3.08* 5.662+ 308 5,662 3.08¢+ 3,662¥
1990 269 7383 2.69% 7,383 2.69* 7,383+
1995 2.69 8,431 2.51 8359 235 8,291
2000 - 2.69 9.628 235 97388 - 205 9,176
2005 2.69 10,994 - 2.20 10,465 1.79 10,023
2010 269 12,555 205 11,584 156 . 10,832
2015 ,2.69 14,336 . 192 12,738 136 - 11,589

Rema ik * Acﬁuﬁ_l fi g{lres

14.0 ' :
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Figure 3-1 Population Projection: 1995-2015

Incidentatly, Ministry of Health (MOH) provided a paper of “the Sacio-economic Impact of
AIDS, Zambia: The Current HIV/AIDS Situation and Future Demographic Impact,

Background Paper I in July 1994. It describes the current HIV/AIDS situation in Zambia and
shows 1wo scenarios indicating potential long term demographic changes. The first scenario,
shows that the growth rate drops from the 1990 estimated of 3.1% 10 2.4% in 2000-2004.
Then, it starts increasing again and reaches 3.2% in 2025. The second scenario shows a more

significant decline of growth rate for the projection, By the year 2025-29, the growth rate

could be below 1%, In this scenario, the growth rates of 2005-09 and 2015-19 are estimated

as about 1.5% and 1.3% respectively, in spite of the fact that the growth rate in 1990 was

assiined to be 3.1% which was derived from the two censuses of 1969 and 1980, At any rate,

these figures are soniewhat smaller than those in the above Low Projection. '

(2)  Projection Proceduve of Urban/Rural P0pulétioi|

~ Populalion distribution by administrative unit is prerequisite to consider a water balance of

demand and supply in the National Water Resources Master Plan. The population distribution

by District is based on the District populations in the 1980 and 1990 censuses. Furthermore,

taking account of the difference in water demand bétween urban and rural areas, the
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distribution of urban and rural population is also required as fundamental information. The
distribution of popu!alion in the future is estimated by the following proccdure Figure 3-2
illustrates the prOJccllon procedure in ﬂow d;agram form,

(a) Tota! Populallon and Dlstr:ct Population

The total populahon of the couniry is estimated usmg the data and assumptions mentioned in
the previous section. The total population of the respective Districts are estimated in
consideration of (i) trend of District population growth, and (i) balance of district
distributions in the total national population. The district population is assumed to grow at the
rate of between the two censuses of 1969 and 1990. In the former decade between the two
censuses of 1969 and 1980, the population mlgrahon showed the urbanisation to large urban
areas. In the lalter decade between 1980 and 1990, it showed the modest urbanisation. In this
projection, thus, the district populations ate assumed to grow at the medium urbanisation rate
of between the censuses of 1969 and 1990. Afterward, the totat population of the all districts
are arranged 1o become equal to the national total estimated through the above procedure.

(b)  Urban Population

The total urban population in the years 1995 to 2015 is estimated using the following
urbanisation model.

P:‘Yn
G‘Yr-I-Yu

Pu=

Where P, = Usban populationina given year
- Py = Total national population
¥, = That portion of GDP produced in the urban sector
Y, = That pomon of GDP produced in the rural sector
G

= Gradicat or ratio between urban product per capxia and rural product per
capita

The basic idea of this formuta is that people move from economlcaliy depressed rural arealo
urban economlcally developed area. The grad:ent (G) mdlcates an economlc dmpamy
between urban and rural. The populahon migration to urban areas causes Io mmgate the
disparity belween urban and rural.

(c)  Population Projection Scemrit)s

Since these are three scenarios of the popu!auan projecuon mentioned above Regardmg'
economic growth in the future, on the éther hand, three scenarios are proposed as discussed

later in Section 3.1.3. Thus, the projection’ scenanos of total urban populatmn are conadered '
simply to exist the followmg nine cases. "
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Figure 3-2 Procedure of Population Projection by Distriet and Urban/Rural
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Table 3-2 Population Projection Scenarios _

Economi¢ Growth Seenarios ‘Population Projection Séenarios (T able 3- 1)
(Refer 1o Table 3-10) . High Medium Low
o _ Projection Projection Projection
Base Growth Case - Industrialisation Casa 1 Case 2 ~ Case3
Base Growth Case - Agricultural Expansion Case 4 Case 5 © Case 6
Conservative Growth Case . Case ? - Case 8 - Case 9

~ Hence, from the point of view of urbanisation and water demand of domestic and industrial
sectors, the following three cases among the above nine cases are selecled as representative
pmJectlons

(a) Case $ as Base Growth Case - Agn(:ulmral Expansmn representing the meduum
water demand case;

(b) Case | as Base Growth Case - Induslnalisahon representing the high water demand
case; and

{c) Case 9 as Conservahve Scenano representmg the low water demand case

In 1993, “G" in the formula stood at approximately 4.45, acc0rdmg to the resul:s of
calculation based on the statistical data. The government pohcy states that the disparily

between urban and rural standards of living must be reduced in the future. Then, “G” in the

years 2005 and 2015 was assumed to be 4.20 and 4.10, respectively. The detailed procedure
was explained in Part-A of Supporting Report,

(d)  Towaship Classification

Urban areas of 92 townships were classified into the following three ranked groups:

Group 1, comprising ten large urban areas which are identified in “1990 Census of
Population, Housing and Agticulture, Preliminary Report, December 1990,
€SO”, i.e, Lusaka, Ndola Chililabombwe, Chingola, Mufutira, KaIqushn
Kitwe, Luanshya Kabwe and Livingstone;

Group 2, comprising district cap:!al towns and t0wnsh:ps in lhe Districis which have
the large urban areas, i.¢., 53 townships; and

Group 3, which is made up of rural seltlements, i.e., 29 townships.

These three groups are tabulated for the respective Provinces in Table 3-3. The detailed
distribution of townships and basic urban populations by district was broken down in Part-A
of Supponmg Report. _
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Tabl'é.'3,-3 Township Classiﬁcalioll and Base Urban Population by Provinee: 1990

Province S Group 1 oo Gréup 2 Group 3

' No. _ Population - Mo.  Population No. _ Population
Lusaka i 769,353 3 18,777 2 11,313
Copperbell 7. 1,087,920 30 13g0 110837
Central 1 161,456 5 43,682 2 1.060
Northwestern 0 0 56 52,522 1 1,798
Western 0 _ 0 6 61,922 6 13,819
Southein t 76,875 3 92,395 13 42,714
Luapula 0 0 S5 73,844 2 9,282
Northern 0 1] 10 115,562 1 2,739
Eastern - 0 ] 7 81,305 1 S LA

Total 10 - 2,095,604 53 S84,889 29 .. 101,037

(¢)  Growth Rate of Urban Population

3t is assumed that the urban poputation will grow at the rates tabulated in Table 3-4 in Groups
1, 2 and 3, taking into consideration of the tolal national population and total urban
population analysis. In cases where the growih rate of the District is negative, such as
Mufolira, the growlh rate of its urban areas is assumed to be the same as that of the District
having the smallest positive growth tate among all Districts with in the same Province.

| _ Table 3-4 }\séuméd Growth Rates of Urban Population

Urban Population Projection Group 1 Group 2 _ Group 3
High Projection R Rate A Rale B ..Rate C
Medium and Low Projections _Rale A Rate A Rate A
Remark: Rate A: at the same rate as District :
Rate B : at a double rate of the District

Rate C: at 50% higher rate than the Disirict

) Rural Population and River Basin Population

Rural population in a District is estimated as the difference between urban population and
total population of the District. The population distsibution by drainage area is estimated on
the basis of Census Supervisory Area (CSA) distribution. This distribution is made by the
*ratio method". Then, the projected poputations by drainage area in respective years to 2015
are also estimated in the sanie procedure.

(3)  Projected Population

(a)  Urban Population

Utban populéti(m is projected for three ranked groups individually, using the projection
methodology mentioned in the previous section. Appendix 6 in Part-A of Supporting Report
shows the projected urban population by township between 1995 and 2015 for the three

* projections, i.e., Medium, High and Low Projections. Table 3-5 summarised the projected

urban population by province for the Medium Projection.



The total urban population of the Medium Projection is estimated as 4.25 million in 2005 and

© 5.46 miflion in 2015. There are 39 townships in' 2005 and 63 townships in 2015, which have a
population of more than 5,000, i.e., small urban areas. Of these t0wnsh1ps 13 townships in
2005 and 17 townshlps in 2015 have a pOpulatlon more than 50,000, i.e., large urban areas.

Table 3-5 Urban Populahon of Medtum Pro_;cctlon by Province: 1995-2015

(Unil: 1000)

Province - 1995 12005 22015

- Lusaka 1,041 : 1,584 2,315

" Copperbelt ' 1,236 _ 1,484 1,720
Central o 253 ' 347 - 458 .
Northwestern 62 80 98

- Western 83 97 110
Southern : “236 283 327 -
Luapula 91 107 122
Northern - .- 130 152 172 -
Eastern 94 S s S
Total 3,227 4,253 5,465

Urban populahon of 10 laige urban areas was pro_;e{:ted in the case of the Medaum Pro;ecuon
as shown in Table 3-6. Figure 3-3 illusirated lhe tolal urban populatton by townsh:p

Table 3-6 Ten Large Urban Areas Populatmn of Medium Pro_]ectlow 1995-2015

. (Unit: 1000)

mence _ 1995 ) 2005 ‘ L2015
"Lusaka T 068 1,483 2 181
- Ndota 38R 07 R X 1]
Chilifabombwe .51 ! : 56
Chingola T 7 S ¢ 2 S 190
Mufulira S k1 ' “ 139 : 142
Kalulushi 37 48 &0
Kitwe 321 383 ' 410

Luanshya Ce 126 B k1 BRI B |
Kabwe 195 273 369
Livingstone S e 85 - -+ 100 T L



O Snall Townships

7 , B Livingstone -
] mkabwe

‘B Luanshya

B Ritne

O Katuhishi

M Mufulira

1 Chingola
DChililabombye |
g Ndols

P .L'ﬂ Lusaka

) S

1995 2005 2015

Figure 3-3 Urban Population by Township: 1995-2015

{b) Total Populauon by D:strlct and by Urban/Rural Area

'The natmna] popu!atlon by urban!rural area of Medium Projection is summansed in Table 3-

7. The detalled populations for respecuve districts are broken down in Appendix 7 in Pant-A
of Supponmg Repon Figure 3-4 illustrated the projected urban/rural populatlon by province
in 2015,

Table 3-7 Pro.;ectcd Populat:on by Urban/Rural of Medmm PrOJectlon. 1995-2015
(Unit: 1000, %)

1950 (Census)" 1995 3005 2015
Area Numbesr %  Number % " Nuimmber % “Numbetr | Y%
Uban 2,761 57 03227 39 4253 4 5465 13
Rurat 4,619 63 5132 0 61 6212 159 2213 1057
Total 7,383 100 8,359 100 10,465 100 12,738 100

3,000 o T ey et

. -_—BProvince
2,500 # Urban

. 3 Rurat
2,000 T

1,500

Population { 1_000'-)..‘

1000 |

560

Lu:wni:n
Noru{- | _;'_
western

Castern

e
3:-:

_' Sou.them
Luapula

cagﬁbar
Central
N&nlm

' Flgure 3. 4 PrOJccted UrbanfRural Populatlon by Prdvmce. 2015
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()  Population by River Basin Area
The basin population in thé five majdr river basins in the countey are enumerated in Appendix

8 in Part-A of Supporting Report ‘The total basin population of Medium Projection was
* summarised in Table 3-8. -

Table 3-8 Pro;ec(ed Populatwn hy Major Dramage Area of Medium Prolettlon

. . {Unit: 1000)
_g;;\-craasin L 1995 2008 72013
- Zambezi river basin 1,917 2,396 Co 2929
Kafue river basin _ 3,296 4,263 8,365
Luangwa river basin 1,496 1,889 2298
Chambeshi rivér basin 310 _ 474 527
Luapula river basin _ Y 1,046 - 1,167

Lake Tanganyika basin 86 93 E 98

3.1.3 GDP Projection
(1)  Assumption and Prospect

Economic performance for the fatest nine years was analysed in Secllon 2.1.3 and was
summarised as ﬁgures and indices in Table 3-9. The national economy seems to attain some
recovery gradually since 1985 againist econoniic stagnation before 1985. However, it does not
recover a sufficient economic output growth yei, because an average per capila GDP growth
is still negative. Gross investrient seems to grow at low pace but its share to GDP is still low.

Accofding to “Economic Report 1993“ and Poticy FraméWork Paper (PFP) for 1994-1996,
the national economy is expected to achieve growth rates of 4% in 1994 and 5% in both 1995
and 1996. With these growth rates, per capita income wrll be expected to rise 10 1.4% in 1994
~and 2.4% in both 1995 and 1996, as shown in Table 3-9. Agricultural Sector Investment
Programme {ASIP) also expecis to grow at 5% during its planning period from 1995 to 17999

The World Bank Report of “Zambia: Prospecls for Sustamable and Eqwtable Growlh

August 1993” presented economiic projection of Zambian economy for the coming decade of
1993 to 2002. The base scenario in the report says that the national output grows at over 5%
for the decade, in comsidering realistic levels of investment, imports “and per capita
consumption growth. As mentioned in the report, however, the assumptions are optimistic in
general. On the other hand, anther World Bank Report of “World Dévelopment Report 1992”
says that a growth of per capita income of Sub-Saharan Af‘nca w;ll grow at O 3% for the
decade of 1990’s. : .

Supposing !hat ICOR of Zambia is 5.3 as seenin the (able gross mvcslmem shiould increase to
26.5% of GDP in order to attain the 5% annual growth. The largest grOss investment was
23.8% in 1986 and its average was less than 15% for the nine years ‘50 it will be difficult to
keep this investment level for the coming decade. However, if a’favourable investment
circumstance is expected in the next decade, 1t_m1ght be possible to aitain the growth. In this
study, thus, the “Base Growth Case™ of GDP growth is assumed to be 5% annually and to be
kept the same fevel until the year 2000. This growth rate is assumed to be converted to 2.5%
per annum of per capita GDP since GDP growth rate is offset by population gromh
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_Table 3-9 F(fOnl)lllIC Figures and Indices for Economic Growth Projection

llem _ 11985 < 1993 Record ‘
' Maximum Minimuin Average  Regression Slope
I Economic Performance: 1985 1993 B ' . <
1. GDP _ _ s
Price (US$ milion) 4,277 (in 1989) 1,755 (in 1986) 3,197 289
_ Growth Rate (%) 6.3% (in 1988) -3.3% (in 1992) 12% 0.22
2. GDP pér Capita ' N _ A . ,
- Price (US$) 396 (in 198%) 267 (in 1986) 439 30
: Growth Rate (%0) 3.5%(in 1988) - -6.2% (in 1992) - -1.3% C018
@\ 3. Gross Investment S - B ‘
d  Pri¢e (US$ million) 6‘}6 (m 1990} 423 (in 1935) . 450 ' 32
- Growth Rate (%) 47.5% (in 1936} -48.7% (in 1993) 6.6% -3.63
4. GFCF o o
Price (US$ million) 527 (in 1990) 190 (in 1986) 321 36
Growth Rate (%) 38.1%{in 1992) <23.0% (in 1989) -1.5% .57
5. ICOR 49.7 214 5.3 0.7}
6. Gross Saving . - _ S o ' . ‘ R
Price (US$ mlllmn) 695 (in 1990) 163 (in 1992) 443 16
Growth Rate (%) 65.1% { in 19593) -35.7% (in 1987) 16.1% 6.94
11, Economic Development Reports
1. Economic Report 1993 : : ' c
Fconomic Growth Ttent ' 1994 1995 _ 1995
Real GDP - . . - 4.0% e 5.0% S 5.0%
GDP pet Capila 1.4% 2.4% 2.4%
2. LTPS * The Study startéd in June 1994 and wilt be finalised by the énd of 1995.
- . Accordingly, the economic gromh projection and prospccls have not been
11: - worked out yet so far.
3. ASIP During the programme pesiod of 1995 1o 1999, the national economy is
expecled to grow al 5% annua'ily
4. Power System Master Plan: The Sludy started in March 1994 and will bc ﬁnal;sed by July 1995,

3 &
TR

1994-2014 . Accordingly, the coonomic growth projection and prospects han, not been
' - “orked out )ct 50 far .
5, World Banlx Zambaa Pmspec(s for Sus!amable & Equ:tabTe Gromh Augus! 1993 :
Counlry Group 1993 - 1994 - 1995-1999 2000-2002
'GDP Growih Base Case 14. s%  63%  4.7%53%  3.9%6.1%
L Nalional dutpul grows at over 5% a year for the next decade (1993-2002).
“High Case T 148% 18%  63%6.7% 68%7.1%
‘High case has GDP growth at about 1% a year higher than Base case.
6. WDR Economic Growth --Long-Term Trends & Prospects
- Couniry Group 1980-90 1991 1990-2000
Growth of Real Per High-income countrics 24% 0.7% - 21%
" Capita . _
- Income - Developing countrics D12% C02% 0 29%
' . Sub-Saharan Africa -0.9% -1.0% - 0.3%
R¢ma rk : : \ .

GDP: " Gediss Domestié Product
GFCF: Gross Fixed Capital Formation
ICOR: Incsemental Capital Output Ratio

" ASIP; AgrlcuIlural Sector Investment Programuné, MAFF&WorId Bank - C 0

LTPS: Long-Term Perspective Study, UNDP

. WDR: World Developntent Rep_orq 1992, World Baink
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Regarding the minimum case’ of GDP growth named as “Low Growth Case”, the 0.3%
growthis applied for per capita GDP in reflccting “World Development Report” of the World
Bank. This growth rate connotes the around 2.8% growth of GDP, ihich corresponds almost
60% of the “Base Growth Case”, _

Beyond the year 2000, the over all growth rates were assumed to be a half of those between
1995 and 2000. There are no references which projects the économic growth after the year
2000. The economic growih projection between 1995-2000 seems to be much larger than the
past trend as seen Table 3-9. Between 1985 and 1993, the average GDP growth was 1.2% per
annum, which was almost a quarter of the GDP projection (5%). Taking into account of this
past trend, it would be difficult to keep this continuous high growth. Thus, it would be
reasonable that the pace of economic growth could be slow down afler high growth like that
before 2000. ' '

Sector distribution and .growth of respective sechrs were assumed as follows:
1) Base Growth Case
1In Base Case,' the following two scenarios were assumed:
3 a). Base Growth Case - Agficultural Ex’pausibn '

As proposed in ASIP, the agricultural sector grow at 6% annually. Other sectors
except manufacluring are assumed (0 grow at the average growth rate. The rest of
VA to attain the expected growth of GDP is assumed to be covered by
manufaciuring sector, :

b) Base Growth Case - Industrialisation

~ Value added (VA) of the agricultural sector grows at 10% higher than the rate of
population growth. Other sectors except manufacturing are assumed to grow at
- the average growth rate. The rest of VA to attain the expected growth of GDP is
~ assumed to be covered by manufacturing sector. Thus, the manufacturing sector
is expected to grow at considerably higher rate, Then, this case is named as
“Industrialisation Case”. In this case, the high population projection is apptied
from the point of view of domestic and industrial water demand as mentioned in
~ Section3.1.2,

' 2) Conservative Growth Case

VA of the agricultural sector grows at 10% higher than the rate of population growth.

Other sectors except manufacturing are assumed to grow at the average growth rate.
The rest of VA to attain the expected growth of GDP is assumied to be covered by
manufacturing sector. o :

(2)  Projected GDP

On the basis of the aforesaid assumptions, GDP in the years 2'005 and 2015 are prﬁjeétéd for
the three cases of Base Growth Casc - Agricultural Expansion, Base Growth Case -
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Industiiatisation and Lb_xQ:GrQ\inh Casé,_to aggregate K2.34 trillion, K2.46 trillion and K1.85
trillion in 2005 and K3.23 trillion; K3.63 triflion and K2.17 trillion in 2015 at 1993 constant
prices, respectively. Figure 3-5 illustrated the GDP growth trend of the three scenarios up to

 the year 2015,

Table 3-10 shows VA of major economic sectors for the three cases. In Base Growth Case -
Agriculiural Expansion, manufacturing sector is expected to grow annually at 4.0 % in 1995
and 3.5% tifl 2000. Figure 3-5 shows the contsibution of major economic sectors of this case.
In Base Growth Case - Industrialisation, on the other hand, its rates are expected to be much
higher of 7.8% in 1995 and 7.4% till 2000. These rates, however, are still lower than the
highest records of 18.2% in 1988 and 8.8% in 1987, This projection would be thought to
portray a feasible scenario with a realistic levels of investment and effective improvement,
although it seems to be difficult to keep such high growth sate from the point of view of
unsteady sector performance. : . :

in the Base Growth Ca’ses, per. capita GDP was estimated at K224,000 (approximately
US$515) in 2005 and K254,000 (US$583) in 2015, Per capita GDP in 2015 was expécted to

" be about 46% more than that in 1993. Tn the Low Growth Case, on the other hand, per capita

GDP was estimated at K184,000 (approximately US$423) in 2005 and K187,000 (US3430)

in'2015. Per capita GDP in 2015 was expected to be only 5% miore than that in 1993.

4,000

o g Sorvices
-3 3500 _
@ - Agricultu'r'alf gz Othec Industrics
g__s,ooo Expansion L
. ey Manufactwing
S 2,500 -
R -
2 2,000 RSN Minng
g 1,500 EZ=3 Agicultuee
@ $,000 —&— Consarvative
' Case ‘
' 8 500 —&—Base Case  ~
0 Industrialisation

1990 1995 . 2000 2005 2010 2015

Figure 3-5 GDIP*Growth'Pro_jeciibn of Three Cases: 1995-2015' :



Table 3-10 Projected GDP by Industrial Origin at 1993 Constant Prices:
ftem . S 1993 1994 1995 2000 - 2005 - 2010. 2015
Projected GDP and GVA (Unit: K' billion) : . -
1. Base Growih Case - Agricultural Expansion Ny -
GDP 14232 14794 1,3545 19753 23430 2,7596 32290

1. Agricultuic 3939 4176 4426 5923 6867 1960 - 9228
2. Indusiry - 3706 58501 6110 6.5 9013 10743 12657

a. Mining 30 MB6 1561 1984 2354 12712 3244
- b." Manufacturing T3505 3363 3705 4409 T 3389 - 6175 7662
- ¢ Others S772 008020 C U883 107.1 U270 1497 1754
3. Services 4586 4767 1 5009 6365 7550 8893 - 1,050.3

- GDP per Capita (K'1000) 1789 - 1814 11860 2104 2239 2382 2535
1. Base Growth Cas¢ < Indusirialisation’ o o L o -
Gpp ~ C T 14232 0 14896 15679 2,028.7 24615 2,990.9 13,6343

1. Agriculture 3939 4056 4176 4831 - 5590 6467 7482
2. Industry 5706 6040 6451 8898 1,109.3 ' 1,380.4 1,7150
a. Mining 130 . 1496 1575 2035 2472 - 3004 - 365.1
_b. Manvfacturing 3505 - 3736 4025 5765 - 71286 . 9178 - 1,158
¢. Others : 772 808 . 850 1099 1335 1622 1971
3. Services 4586 4300 5052 6528 1932 9638 1,171.1

GDP per Capita (K'1000) 1780 1814 1860 2104 2239 2382 2535
III. Conservative Growth Case '

GDP 1,4232  1,453.8 14924 16766 11,8456 2,009.1 2,657
1. Agriculture 3939 4041 4145 4634 5108 55601 5990
2. Industry 5706 . 5793 . 5953 6737 7403 . 8056 - 8694
a. Mining - M30 1466 1504 1682 1854 2018 . - 2174
b. Manufacturing -350.5 3535 3636 4148 - 4548 4948 5347 §
c.- Othess 712 79.2 812 - %08 100.1 1090 1174 ;
3. Scevices 4586 4705 4826 5395 - 5946 6474 6973

GDPper Capita (K'1000) 1798 1795 ~ 1800 1827 1841 1855  186.9
Average Annual Growth (%) ' ' '

I Base Growth Case- - 39 0 351 49 35 3 3.2
Agricultural Expansion =~ _ S o L
1. Agricultuict] -, 60 - 60 60 3.0 30 3.0
2. Industry - 2.5 44 4.1 38 36 33
Manufacturing*3 - L6 40 35 4l 37 34
3. Services*d ' - 3.9 5.1 4.9 A5 33 3.2
1. Base Growth Case - - 47 53 53 40 0 40 40
Industrialisation R ' '
1. Agriculture*2 . 30 30 30 30 30 3.0
2. Industry , . - 58 . .68 66 .45 . 45 44
Manufacturing*3 .66 18 14 43 4z 4.7
3. Services*$ R 4.1 5.3 5.3 4.0 40 40
HI. Conservative Growth - 2.2 2.7 24 19 - 17 1.5 3
Case : .
1. Agriculiurc*2 - 26 26 23 20 L7 L5
2. Industry _ . 1.5 28 . 2.8 19 17 1.5
Manufacturing*3 - 08 29 2.7 19 1.7 16
3. Services*d - 26 26 23 2.0 1.7 1.5

Remark: *1 Agricultural sector is assumed 10 grow at the rate of 6% as projecied in ASIP until 2000,
*2 Agricullural sector is assumed (o growy at (he rate of population grewth rate plus its 10%
*3 Manufacturing seclor is assumed 10 grow at the rate to 2(tain the 1arget GDP growth.
4 Other sectors is assumed 1o grow at the same rate of GDP growth, -
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314 Public prendlture I‘or‘ Development

(1) ' Assumptions and Given Condtimns

Inadequate pubhc finance is said as one to the most serious constraints for project
implementation in developmg countries. In formulation of projects in the current study, this is
also considered to play a serious role. Investment cedmg of public finance for projects is laid
out by the govesnnient policy. In this context, the policy is the nost 1mpon‘.ant decisive factor
for project formulation, which declared in the development plans and is usually piled on top of -
the accumulation of the past capital formation.

A principle case of public expenditure for developmient by the central government is estimated
in the following assu_mplicns and procedure: _

l) The total expenduure by the central government is estimated in proportion to GDP.
- Its rate is expected to be 27.5%, refemng to the past records between 1989 and
1993,

2) Capital expehd:lure is assumed to be 19.4% of the development expenditure,
referring to the past share of the cenral govemmenl financial statement and budget
- between 1989 and 1994.

3) 10. 7% of the capital expenditure will be spent for projects related fo water
development, referring to the past records.

- 4) Expenditure for water development is distributed in accordance with the past trend
of sector distribution, which rates were shown in Table 3-11 EXpendllure for
irrigation projects and main hydropower works was not included in the table,
because investment for the pro;ects was rehed on the pnvate sector in the past.

2 Pro;ectetl Public Expendlture l‘or])evelopment

Table 3-11 shows the trend pro_;ecllon of public expenditure esumated based on the above

~assumptions and given conditions. The public expenditure for developmcm projects is

expected to amount to K119 billion in the year 2005 and K164 billion in 2015 at 1993
constant prices. Furthermore, the public eXpendnture for water schemes is expected to amount

1o K13 billion in the year 2005 and K18 billion in 2015 at 1993 constant prices. Its tolal

amount accumu!ated from 1995 will be K123 billion to 2005 and K283 billion to 2015,
equwalent {o US$282 mllhon and US$651 million.

The table shows the budgetary distribution by ministry or department as well As menuoned

" above, the accumulated amount of K123 billion by the year | 2005 .will be broken down as

foiiows K42 billion through DWA, K73 billion through MLGH and K8 billion through other
agencies concerned. In the same manner, the amount of K283 biltion will be disbursed: K96
billion through DWA, K167 billion through MLGH and K20 billion through other agencxes
concerned. For the recent years, the government has not invested for-irrigation projects.

Tavestment for the projects has been expected to private sector’s attivities. Undei ASIP, this
-pohcy could be kept at least for the planning period.



Table 3-11 Prejected Public Investment by Central Government . |

for Base Growth Case - Agrlcultural Expansion' 1995-2015

+ (Unit: K Bllllou)

Tem 1993;94 T

2000

2005

2010

2015

Average' |

L. GDP at 1993 Constant Prices (Base Growth Case -
Agricultural Expansion) *2

2. Total Expendituse by Central Governsient *3 IR ¥
. 1)Pecurrent Expénditurs o < 3449
2)Capital Expenditure *4 O 1000% . 832
01 Movable Assets 4.8% 40
02 Projects 959% 192
13 Ministry of Energy & Water Dev clopment T A% 3
02 Energy Department S 05% 04

-~ 032 Hydrological Assistance * 0.0% 0.0

03 Department of Water Aflaigs'® S 36% . 30
" Others : _ S 00% 00

46 Mlmstry of Héalth ‘ ‘ D 63% 53

034 Communily Water Supply & Sanitation * 0.4% 04
" 64 Miniistry of Works & Supply s 92
02 Building Department T0.5% 04
© 002 Utban Water & Sewerage Scheme * 00% - 00
- Others 106% = 89
89 Ministry of Agriculture, Food & Fisheries - 9A4A% 7.8
09 Fishery Department * _ ‘ 02% 02

Loans & Investments ' '
20 Ministry of Local Government & Housing 1% s
- 9% Loans to District Councils . AL 59

- Water Schemcs * S 63% sy
21 Ministry of Finance - oL 3% 284
13 Ministry of Energy & Water Developent C00% 00
37 Ministry of Agriculture, Food & Fisheries 26.1% 212
- Other Ministries _ 1% 66

- Others ' v NS i

03 Expenditure {or Projects Related to Wates 10.7% 39
¢ "*" wiarked Agenues or Schenes) - S

3. Accumulation ol‘F\pmdnlure for Projects R-,Ialed o Water
1} Expendxture by Agenciés : n
13 Ministry of Encrgy & Water Development -~ R X |

0% Eneigy Deparlment . - . 00
03 Department of Water Affairs _ . 30

46 Ministry of Health v - 04

64 Ministry of Works & Supply T 1
02 Building Department _ - 00

89 Ministry of Agriculture, Food & Fisheries . - : - 02
09 Fishery Departnient o - 02

20 Ministry of Local Governmient & Housing S N 2

Total of Accumulated Expenditure ' . e P89

2) Expenditure by Sectors | o B .

Water Supply & Samtal fon ' _ s 3%
Fishery E ' ¥ I
Electric Hydrological Assistance SRR . i 00

Total of Accumu!ated Expenditure L e 89

5440

4383
108G

5.1
1006
4.8
0.5
00
s
0.0
6.7
05
11.7

08

0.0
13

99
03

2.5
15
6.1

360
60

226

83

242
113

207
.02
205,

T 24

00
00

14

14
336

602

$ 836

14
02

€02 .

6453
3199

1234
6.1
l 193
53
06
0.0
46
0.0
19

05 -
139

06
60

133
s
63

8o . .
89 -

19
42.7

O X
321

9.9

421
0.5

RIE
4

0.1
0.1

28
23

725

194
2y

1227

7600 8

5124

1427
1

I405
63

07

00
54
0.4

T 2887 %
134

617

08
66.9

79.‘, .
- 02

0.2

46

46

25 1162
1227

196.5

19’£2_:
46

038

1965

18848 :1.675'13 23430 27596 32290

122
122
109
58.9

02
45.1

136

396

184

‘975

. KR
- 964

13
0.2
02

66
T 66

1674
2838

2754

‘66
1
2831

Remark: *1 Av erage of 1993 approved estimate ond 1999 estiitate. Referto Table 331 and Appmdn\ 3 in PartA of !

Supporting Reporl.
*2 Refer to Table 3-10.
*3 Rate of the tolal expenditure to GDP was assumed al 27. S%

*4 Rate of the capital expenditure to the tolo] expenditure was assumed at 19.4%.

316

£ >



The table also shows the distribution by sector related water resources development. By the
year 2005, the budget for water supply and sanitation sector will aggregate to K119 billion.
That for other sectors is estimated as follows: K0.$ billion for hydropower and K3 billion for
fishery. In the same way, the budget by 2015 are in order of amount: K275 billion for watet
supply and sanitation, K1 billion for hydropower and K7 billion for fishery. -
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3.2 Domestic Water
3.2.1 Domestic Water Supply Situation .
(1)  Present Conditions

According to the "Social Sector Rehabilitation and Development Programme, 1993-1996",
only 43% of the urban population of Zambia has access to safe water and to sanitation
structures. In rusal areas, only about 30% of the population has access to safe water.

According to the 1990 census, 2.75 million people or 37% of the total population (7.38
mitlion) were served by piped water system in the country, as shown in Figure 3-6. Of these
served population, 0.97 million people or 35% were served by inside water taps within their
houses. 1.37 million or 50% was served by communal taps around their houses. The rest of
0.41 million or 15% was also served by communal taps but their service points were located
more than 100 nictres away from their houses. Ia urban areas, 2.46 million people or 85% of
the urban population were covered by the piped supply system. In rural areas, however, only
0.29 million people or 6.5% of the rural population were covered by the piped system. 2.32
million or 52% of the rural population was served by well or borehole water sources. Thus,
2.61 million or 58% of the total rural population was covered by the safe water soucces in
- tural areas.

so0 b R Not Sated

80% 2

70% - Co E1Oshers

60

50% QRiver or

40% KRream

Pl

30% B Well or

2 6, . {| Botehole

10 Piped Water
Supply

Nation Urben ) Rural

Figure 3-6 Main Sources of Water Supply in Urban and Rﬁral Areas: 1990

From the view point of relation between water demand and water supply capacity which were
estimated by the JICA study team, a safe water coverage in rural areas was only 24% in the
country. The regional disparity was so large as the coverage in Southern province reached to
67% but that in Northern province was slill 8% only. With the exception of Lusaka,
Livingstone and Kasama, supply capacities exceed the demands in 12 large urban city. The
coverage in small urban areas was still 80%. Even in the farge urban areas, the disparity of the
coverage was so large as townships in Copperbelt province were blessed with water resources
but those of Lusaka, Livingstone and Kasama were tight as théir coverape were $7%, 0%
and 67%, respectively. In small townships, those in Copperbelt and North-westera provinces
were in favourable conditions, but the coverage in Eastern province were only 26%, more
serious than that of large urban townships. : _

3418 ¢




.T‘
E.h P

(2) qugmg Bodles

In pnm:lpal mosl urban walet supphea ate lmplemented by Iocal authonnes and most rural
water sup phes are managed by DWA . Inaddition to it, the actual management of water supply
and sanitation systems is divided among various managmg bodies as foltows because of
historical background:

' (a) Central Government: DWA under MEWD, MOU, and Department of Community

* Devetopnient under MCDSS :

{b) Local Governmenls under MLGH: Caly Councn!s Municipal Councits and DlS{ﬂCt
. Coungcils - :

(c) Parastatals ZESLO ZCCM Zambla Rallways etc..

(d) Missionaries and Non-Government Organisations (NGOs)

(e) Private Sectors: Lusaka Water and Sewerage Conipany Ltd., Chipata Water and
Sewerage Company Ltd Mining Compames etc.

3 Pubhc Investnient I‘or Water Supply Schemes

In reIallon to the managmg bodles the various pubhc agencies invest public fund to lmp!emenl
water supply schemes. DWA, the authority segarding water supply schemes in the central
government, usually disburses its capital expenditure for water projects. Besides, MLGH also
invests public capital in water projects not by itself directly but through local authorities. In
aother words, MLGH loans local governments its capital fund. Table 3-12 shows the summary
of public investment for water supply schemes by the central government for the latest SixX

-years. In, 1994, 26 projects will be lmplemenled directly by the central goverament. The total -

amount will reach to K13.7 billion. Eight projects will be implemented by local governments
and financed by MLGH. The total aniounts will-be K19.7 billion. Besides, the local
governments will disburse their capital investment for more water projects through their own
finance, but their amounts nnght be very small as discussed in Section 2.1.9.

Table 3-12 Public Investment for Water Sub‘ply Schemes by Central Governnient

Ministry 1989 1996 1991 '_ ~1992 1893 1994
Actuat Actual Actual  Actual Estimate  No.of “Eslimale : Donor (Grant}

K'MiL)  (K°Mil) (ML) (K°Mil) . (K'MiL)  Projects  (K'Mil) | (K’ Million}
Dnreci Investment : T

DWA . 93 C1as 143 674 1323 24 130210 97352
Energy Dept. .~ - s - IS Lo *
MoH 0.0 o3 10 30 5830 1 8588 © 5385
MWS - 04 18 7.5 130 1 12 0.0
- MAFF * . t o8 B R ] L L
Aotal oo 93 o182 oMb 0 729 19083 26 N30T 102917
" Loan : : : - R
MLGH 612 . - 951 - 1214 898 15792 g 196508 14,9933

e TS T 03 T4k s 1617 T s ARSI TR M 250850

Source: (1) Estimates of Revenue & Expenditure 1994, Yolume 1, 11 & 111, MOF
(2) Financial Repoﬂ for the Year Ended 31st December 1992, 1994, MOF
" {3) Financial Report for the Year Erded 315t December 1991, 1993, MOF
{4) Financial Report for the Year Ended 315t December 1990, 1992, MOF
i © (5) Financial Report for the Year Ended 31st Dccember 1989 1991 MOF
Note: “~ means that the agendcy itself did not exist.
" # means that the agency has waler projects e\-:epl W a!er suppb progccis.
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{49)  Financial Status of Water Supply U:id'ert*lkers

Accordmg to financial statement of local governments issued by MLGH in 1990 33 dlsmct
councils among 55 districis weére managmg water supply schemes for the people in the
districts. Of the 33 district councils, only nine céuncils got surplus from water undertaking.
Other 24 councils managed the water undertaking in deficit. Mufulira- COl)nCIl recoided the
~ Tlargest deficit of K2.35 miltion in 1990.

Water supply services in Lusaka and Chipata townships are managed by private companies,
i.e., “Lusaka Water and Sewerage Company Limited (LWSC)” and “Chipata Water and
~ Sewerage Company Limited (CWSC)“ They were originally established as municipal
undertakers of the respective councils. They were reorgamsed as pnvale ﬁrms under the
privatisation policy of the centrat government '

LWSC is a leading managing company in the country in terms of water suppiy and sanitation

services. It is responsible for water supply and sewage services covering afl over the national
capital areas. Thus, it is the largest establishment in the ficld of water supply and sanitation

among Zambia. According to a balance between revenue and expenditure of LWSC during .

four years from 1990 to 1993, the ovesall balance of the company recorded surplus in 1990
and 1992, and deficit in 1991 and 1993. In'1993, LWSC had the total assets 0F K5.25 billion,
of which X2.39 billion was fixed assets. Of lhe total ‘amount, K3.66 billion or 70% was
covered by fixed liability and K1. 23 billion ‘'or 25% was covered by curreit tiability. Their
capital fund and grants (K0.31 biltion) covered only 5% of the total antount. Thus, a ratio of
net worth to total capital was too small to manage thc infrastructure service business Sl&‘idlly

' LWS(, preseénts a tanff of public water semces for consumers within the servicing temtory of

the companiy. The tariff was revised in October 1994 and again in January 1995, Flgure 3.7
1llusuated umt rate of potable water for the proposed tariffin 1995

Unit Rate (K/m3)

S % % 8 8 8 8 8% 8

Momhly ConSumpnon (m3)

S .
-
-

Figure 3 7 Water Supply 'I‘aufl' of LWSC' 1995




3.2.2 Domestic Water Consumers

In urban areas, various supra- and infra-structures as well- as residences are settled in
accordange with urban aggtomerahon These facilities in actual towas are not always
compOSed in conformity with a certain rule syslematlcally, although they should be settled to
avert urban and environniental problems and to keep amenity of life. From the point of view of

human séttlemént, Departnient of Town and’ Country Planning proposes’ thé Planning

Standard for new seulement This Standard seems to be useful to estimate water demand asa
seference for standard:sanon of water consumers. It was ‘announced for human setllement
'slandard in the "Second Nahonal Developmenl Plan 1972- 1976”

T is imporiant to get precise waler demarid information to establish a water supply system '

economically. The information of actual distribution of practical water consuiners is
prerequisite o estimated water demands in the- supply areas. Nevertheless, the actual
distribution of these facilities is not known evén in major townships. In this study, thus, the
above planning standard of human senlement is applied instead of the actual dlsmbullon of
water consumers.

3.2 3 Water Consumptlon Ratcs

The average unit rates of water consumption ate one of the most fundamental mformatwn for
water demand estimation. In Zambia, the Standardisation Committee was established to
prowde the standard figures of average water consumphon rates in early 80's and to revise
them in August 1986. The figures were gazetted in Circulation No.1, "Consumption Figures
and Population Projects for Design of Water Supply Systems”.

Applying these water consumptwn rates and the aforesald planning standard of human
settlement, water consumpnon rates in urban and rural areas is catculated as compound rates.
The rate in urban area is calculated for large urban area having a population of more than
50,000 and for small iirban area having a populatlon betweén 1, 000 and 50,000, separately.
These rates are summansed as follows.

Tablé 3-13 Umt Consumphon Ratés in UrbanfRural Areas

Category : ... Unit Compound ConsumphonRate
Urban Area ~ S
~ Large Urban Area - - : lSOhUcaplla!day--
Small Urban Area - - 150 lit/capita/day

Rural Area _ : _ 35 litcapita/day

“The water c0nsumphon cate of res:dentlal use wﬂl mcrease in propomon to lmprovement of

people’s standard living. Besxdes the household uses, non-residential use will also increase as

“{he economié condition goes up. However, the above consumption rates look large encugh to

meet to future demand as compared to present consumption condition which was appeared in

 the water consumption survey. The planning standard also seems to have some allowance as

compared to the actual distribution. Thus, these rates nnght be overestimation for projection
of present water demand. In this study, however that estimate is considered to be allowance
for present water demand and to be ¢nough for future water demand.
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3.2.4 Domestic Water Demand Projection
(i)  Projection Procedure

The gazette of Clrculatlon No 1 “Conwmphon Flgures and Populatlon Pro_]échons for Desngn
of Water Supply Systems” st:putates standards and criteria for water demand projection. In
this master plan, the figures of water consumptlon unit rates in the gazette are app]led to
estimate water demand as basic information. . ,

The domestic water demand consxsts of reSIdenhal and nomres:denhal water demand. The
non-residential demand is further broken down to educational, medical, administrative and
commercial water demand. It is assumed that these demands are all linearly related to the
population concerned. As discussed in the above section, the plannmg standard for iman
settlement is applied to estimate an lnvenlory of the non-residential I‘ac;lmes Needless to say,
water demand of residential water use is esumated on 1he basis of future pOpulatlon pro;ected
in the previous Section 3.1.

(2)  Domestic Water Demand

The summary of the pro;ected domeslic water demand for the three projecnons is illustrated
in below Flgure 3-8 for the years of 1990 to 2015. -
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Figure 3-8 Future Damestic Water Demand 1990-2015

Urban potenttal water demand is tabufated for respective townshaps for the years 1995, 2005
and 2015 in Appendix 1 in Part E of Supportmg Report, D:stnct-wnse water demand is
enumerated for respective districts classified i into urban and rural areas in Append:x 2 inPart .
E of Supporlmg Report.
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3.3 Industrial Water
3.3.1 Manufacturing Sector Situation
(1) Past Devellopn‘:ent Trend

Industrial production index over the past 10 years since 1980 is shown in Table 3-14. The

table shows that all industrial production (total index) decreased stightly from the level of
1980. The present activity (1992) of the mining sector stands at almost 20% less than that in

1980: in' pariicutar, - coal production decreased by almost- 25%. In spite of this, ‘the

marufacturing sector increased by almost 34% from 1980. Within manufacturing, "Food &

Beverages” increased sharply by almost 70%, "Chemicals, Rubber & Plastics" also increased

by 40% and "Textiles and Clothing" increased by 27% which is almost the same as the ratc of
increase of the total manufacturing séctor. On the contrary, "Basic metal industries” stand at

aliost 60% of the 1980 level and "Metal products" have remained at almost the same level

since 1980. ' : ' ' '

_ - Table 3-§4 Index _6f]|1(lustfihl Production '
Year - ngghl 1980 1981 198211983 1984 1985 1986 1987] 19388 1989 ] 1990 1991 ] 1992

L , R B i
TOTAL 1000] 1000 9830 98.9100.3 98 99.3 96.7 953 962 96.1 96.¢ 924 1014
INDEX _ _ 7
CCoal . | 13| 1000 87.6104.3] 732 88.2) 88.2 969 80.1] 82.9 687 653 654 74.2
“Non-Ferrous | 535 100 91.3] 9421 193 89.5 36.§ 853 837 80.4q 828 792 72 80.9
Ore (%) § S R . A

. Stone 1 100l 779 83.d 81.4] 87.5 80,8 8431 .69 78.5162.4126.4 142.1] 1147
Quatrying - | ] | ' | L b
TOTAL | 549 1000 912 944 927 89.5 86.8 85¢ 816 80.5 324 19 72 80.9)
Mining” - - | | ] 4 S R 1 _
_Food, Bevera-| - 106 100] 106.6] 104.8 117.3 112} 117.9] 108.3 109.6} 113.2 107.9 124.8 128.1 172.7)-
- Textiesand | 78 100 119.6 117.5126.7 134.6 166.9 145.7 120.4] 147.1{ 155.8 161.1) 145.24127.7 .
Clothing - - g '

- Wood, Wood | ~ 19} 100 99.3 91 70.7 653 73.3] 66.1] 698 749 #3.q102.2103.21039
Producis

Produéts .
CChemicals, | - 66| -~ 100] 100.9 86.2] 102:1] 96.6 90.11100.8103.3 108 108 130.4] 111.}] 1415
Rubber, Plassie) - - | b . b oo L0 b . ‘- . : N
- Non-Metaltic | - 19] 100{101.1]100.2 96.3 79.5 90.9100.4126.3119.7 124.4 119.2 115 1103
Mineral Products B , N , ‘ e ,

CBasic Matat | -9 100] 907 79.8 80.5 815 966 0.3 91.9 91.% 669 49.4 503 573
Industdes * ] -} S N - B R -

and Other o oo w0 s : R : :

T(_)TAL ' 293 1000 107.1] 10291 109.8] 108,61 115 110.9112.5 113.9 118.4] 123] 120.( 133.§
Manufacture - § | -1 b L L . - ] q R
TOTAL | - 39 100{106.20 114.9109.2 106.3( 109.1[106.4] 91,3} '90.7. 73.3 84.3 94 825

*+ Provisional Sovrce: Index of fndustial Production, Tune 1993
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(2)  Manufacturing Chavacteristics

In order to uniderstand the Zambian manuf‘aclurmg sector, Table 3-15 shows Value Added by
industry type in 1990 and a comparison of the number of eslabhshments and employees by
industry type in 1980 and 1990. L

Table 3-15 Mauufacturmg Esiabllshmenls and Employees by Industry Type

- 1986 . S 1990 - 1990
e Description | (0| ot | Ao [ae] W2 [ 52 é‘;.':;:;?; e[
s o ] Estab | Emplovée (B/A) Estab {Employée] (WA - (%) (Khmillion) [ (%)
31 jFood & Beverage | . 136] 20,399f 150} 200] 29,877| 149 42.5 -11,820] 327
32 [Textiles & Leather | 127| 114,192] = 88| 125} 15,195 122} 216 - 2,505 69
33, |Wood & Fumniture | - 29{ 3,410| 18] =54 3,584] 66| = 5.1 L 8980 .28
34 |Paper & Printing . | . 37} 2680 721 53| 3,368 64 48] . .3027 8.4
35 |Chemicals . . S11.7,310] 43| 79| 8012] 101]. 114 24521 68
36 |Non-metallic | 2s] 35398 12| 28] 2¢606] 93 ~ 37 3737 . 103
37 {on & Steel 4| 1,202} 30t 17 926| 5S4 13 AL 0
38 |Metal & Machinery | 123] 9,019 73| 105] 6,516] - 62 93 10,347 28.7
39 |Other Manuf. 7] 158 - 23] 4] . 273} e8] :. .04 1,089 3.0

3 |TOTAL ' 5391 58,909 109§ 665].70,357] 106] . 100.0]. - 36,107} 1000

Notes: 1) Data in 1976 and 1980 are based on "Census of lndusmal Pnhuctwn 1974 and 1980"
2} Datain 1990 are based on information gm:n by CSO. ‘

The table shcws that, from the 'wewpomt of Value Added, number of establishments and

number of employees, "Food & Beverages” is the leading sector accounting for almost 40%
share of total manufacturing sector. “Textiles & Léather” accounts for almost 22% of tota

employces, and almost 7% of total Value Added, whereas "Metals & Machinery” accounts for

almost 30% of total Value Added. This implies that Value Added type of industry should be
expanded to achieve national economic develbpment However, as stated above, the "Metal

- & Machinery" sector has not been developed over the past 10 years. ”Food & Beverages" and

"Textiles & Leather” make a large contribution to the national economy by not only creation

of employment opportunities but also by supplymg to the domeshc demands For !hese _

réasons, such mdusines have eXpanded nomeably in the past.

(3)  Regional Industrial Characteristics

Regxonal industrial dlstnbuhon is lllustrated in Table 3 l6 by Ihe numbef of estabhshments :

and employees, based on CSO information. The industrial census was made in 1990; however,
results and analysis have not yet been published. The table shows that almost 40% of the total
number of establishments and total employees are located in Lusaka Province and another
42% of total number of establishments and 34% of total employees aré located in Copperbelt

Province. Of lesser importance are.Southérn: Province, with “almost '10% ‘of total

establishments and cmployees and Centfal vamce with’ almost 5% of tnduatnes

Generaily, Lusaka is the most mdustnal:sed prownce however Copperbelt Provmce is more: :
advanced in "Metal & Machinéry" industries than Lusaka. Although most industries are
located in Lusaka and Copperbelt Provinces, "Food & Beverages", "Textifes" and "Wood & _

Furniture” are distributed nation-wide. In other words, light industries exist in all provinces,

while ntore technically advanced industries such as metat and machinery mdustnes are mamly “

concentrated in Lusaka and Copperbelt Provinces.
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Table 3-16 Regional Industrial Accumulation in 1990

ET S 3 [ M 35 | 3 37 38 19
: Pti)vincc * | Food, | Textites|Wood & | Paper & [Chémicalst Non- | Iron & [Melal & Other | TOTAL
- {Beversges) Leather [Fusiturg Printing [ Metallic] Steel  [Machinery! Manul'e] - :
-NoofEstabhshmem oM a2 26 s el 8 g 3 247
< No. of Eniployees 12.046] s.818] 1,814 4,722] 3076 1278 454 1,805 196] 29,012
<COPPERBELE> I E ; :
= No.of Establishmient 65| M 23 24 4] 7 7. N 1 283
~No. ol'Employees T 6295 4593 ° 1,585 1610f 4.486] 1,002] 43| 4053|  7i| 24229
-No.o[Estab_lls}mﬁenl 11 K 1 ' T2 2 BN . 24
- No. of Employess 454 2.6H 14 . 112 248 27 - 3,489
<NORTH WESTERN> I i 1T
- No.of Establishment 5 N | : . _ 6
- No. of Employees 165 : EE : g . 203
|+ No.of Establishment 3 | FE - 7 1
- No. of Employecs 230 65 134] = _ ‘ N 23
<SOUTHERN> | T : ; T ——
“No.of Establishment T3 #4972 2 1 E T
- No. of Entployees 6,176] . 1,907 254 J10f 0 102] - 40 S0 407 8,642
<LUAPULA> -
< No.of Establishment 3 R .2 ' ] 7
« No. of Employees - | .- 1,611 31 - 45 : xR 01,923
- No.of Establishment| = 10 . 4 - S il U 1
“[- No. of Employees | 1,587 = 96 LS =t B 1,735
@ <EASTERN> -~ | i . 1 1 )
< No.of Establishurient| -~ 8 3 ' 1 B - E 1 13
~No. of Eniploy¢es - | - 389] 082~ | 12 B | s - 604
(National Tofal) - NN o - N RN _ I
- No.of Establishment 200 125 34 =33 79 2817 o 105 T 40 665
“No. of Employees | 29871 15.195] 3,584] 3368 s012| 2,606] 926] 6.516] 273 70.560

Note: Prepared on the basis of industrial dala in 1990 as given by CSO.

3.3.2 Indus(rial Water Demand Forecast

Industrial water denand for manufacturing sector is assumed at city and dlstnct level over the
whole country by the follomng sludy steps. :

l) Industrial development forecast is rnade on the basis of product:on amount (VA:
Value Added) by industrial type which is pmjected by macro-economic devetopment
.y . dsdescribed in Section 3.1, S
-g- ' . +2) Industrial deveiopmem forecast by dlstnct level is also assumed by lhe present
~industrial situation’ such as the exnslmg industrial accumu!ahon and reglonal
; pOpulahon ngMh | :
"3) Unit water ccmsumpuon rates by mduslnai type are esumated onthe bas:s of analysis
Cof results of quesuonnalres answered by manuf‘aciurmg énterprises in Zambia. :
'4) Industrial water démand in 2005 and 2015 are assumed by growth of mdus!nal type -
by drstnct and umt water consumpuon rate
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(1)  Industrial Development Forecast

As discussed in Section 3.1, the GDP projection of manufacluring sector in the year 2015
according to Base Case(l) is given as K 766.2 bitlion. Value added forecast of the
manufacturing sector is broken dowa by the above manufactunng growth rate and past
growth rate of each industrial type. According to this analysis, average mduslnal sub sector
growth rates are obtained as shown in Table 3-17. ‘

“Table 3-17 ;Indus’trial"S,ub'-séctt)r Growth Rﬁte

Industrial Sub-sector Sharcin 1993 . 1993:2005 ' 20(}5 2015
Food, Beverages, ele - 41.5% L A0% C4.0%
Texlilés & Leather 13 C58% ) 29% 28% -
Wood & Furniture 1) 21% 32% ] - U 30%
Paper & Printing : 29% 1.2% , 3.2% -

| Chémicals E i 18.2% - - 36% - 36% -
- Non-Metaltic Products 11.5% - 40% 4.0%
Iron & Steel ) S 03% 0 | 24% - 2.3%
Metal & Machinery '$.9% 3.5% 34%
Olher'Manufacturing _2.0% 4.8% . “49%
(Average) : 100% ' 3.6%  36%

Note:  Growth rateis calculalcd from Base Case(l) of GDP Projecllon

Growth rates of "Food/Beverages” and "Non-Metallic Products" are shghlly higher than the
average rate and other sub-sectors are below the average fate. "Food!Beverages" accounted
for about 42% in 1993 and was thé largest sub-sector in manufaclunng seclor. It ¢an be said
that the industrial development situation in Zambia is only at the eariy stages of
industrialisation. According to data of exteinal trade, imports of food/beverages and non-
metaltic products are relalwely high. To reduce foreign exchange, these industries should be
developed within Zambia in the future. Value added forecast by industry in 2005 and 2015
based on the above rates is shown in T able 3- 18

Manufactunng sectos will increase by almost 220% in 2015 frc)m the presenl Ieve] Thus this
sector is a significantly important sector for Zambia. From this sector, "Food/Beverages”
accounts for 42% of total manufacturing. _

Table3 18 Industrial Structure Forecast in Zambia® . ..
.. Value Added in Basic Value (€’ Million)

Code Descrlphon : 1974 1980 | 1990 1993 | 2005 | 2015
2 Totat / Mining - 551 9231 10,217 142,957 235,400 | 334,400
31 | Food, Beverages elc. o ss o ne| 11,820 145,622 | 225,661 | 322,146
- 32 Texliles & Leather o S 27| 81} 2,508) 19,215] 26960 35,366
33 | Wood & Furniture 12 19F - 898) “7,462| 10879 14810
k! Paper and Printing o3 251 3,027 010,334 |- 14,969 | 420,431
as Chemicals _ . 481 - 85| . 2,452| 63,724| 97,795] 138,833
16 Non-melallic Product 13 0| 3,727 .40433 :‘65 139] 96,223
37 | Iron and Steel : b s el 2] gis) 1296 ;- 1,633
38 Metals & Machinery b ”48 ' -'@'95 10347 “55(33‘1 84041 | 117,339
39 Other Manufacluring™ S ] L0890 6,948 12,189 19,219
3 _Total / Manufacturidg . .. cal 4 36,107 | 350,503 533900 766,200

Notes: 1) Figures for 1974, 1980 and 1993 ar¢ current prices based on the Industriat Census. -
. 2) Figures for 2005 and 2015 are constant prices al 1993 levels as estimatéd by the Te.am
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[Chingola - | 142,379| 21%| 30%m| sa%| %] 12| as%| sou| sau| sen| d4%
~Mufolia | 124,746 2.4%| 34%] 5.0%| 5.4%| 63%) 43%| s.u%| 7.41%| 3.2%| 3.9%
“Chambishi | 9,945] 02%] 03%)| 0.4%| 04%| 0.5%! 0.3%| 0.4%) 06%| 03%| 03%
- Kitwe | 288,592} 5.5%)| 7.8%| 11.5%| 12.4%)| 14.5%] 10.0%| 11.9%| 16.5%! 7.3%| 8.9%
-Luanshya | 118,143 22%| 3.2%| 4.7%| 3.4%| 5.9%| 4.1%) 4.9%| 68%! 3.0%] 3.9%
Central P. | 213,108| 1.5%|17.3%| 0.4%] 0.0%} 14%| 9.5%| 2.9%| 0.0%[ 006%] 50%
-Kabwe | 161,456| 12%] 10.1%} 03%)| 0.0%] 1.1%| 72%| 22%| 0.0%| 00%| 33%

| (2) chmnal Industnal Development

Accordmg to lndustnal statistics in 1990 given by CSO, there are 665 nanufacluring -
enlerprlses ‘with' a total “of 70,357 employees in the whole country. ‘Industrial ‘water
consumption - depends -on industrialisation at both national and reglonal level. It is
advantageous to estimate industrial water consumption at the regional and district level;

therefore, the present industrial situation and future development frame should be drafted at
the district level. The results of the present industaial accumulation and annual grow’th rate by
Province and townshlp are shown in Table 3- 19

Tab1e3 19 M*mufatturmg D:s!nbullon Rmo by I’rovmce in 1990
- Provinee /| Popu- | ‘31 {32 33 |34 33 36 37§ 38 39

Ccand | latienin ‘Food, Tex:l'i'T_e Wodd_, Papér, Ch’e’iﬁ- Non- | Iron, |Metal, | Other | Totat
District {1990y | Bev. | o | Fara. |Print'g] icals | metal § Steel | Mach. I
Lusaka P. 82_9,_473 43.9%]| 38.3%] 43.3%/ 51.19%] 38.4%| 49.0%] 49.0%| 27.7%5] 71.8%] 41.2%]

- Lusaka Urban | 769,353 | 40.7%| 35.5%] 40.2%| 47.49%| 35.6%] 45.5% | 45.5%)| 25.7%| 66.6%| 38.2%

Copperbelt P, |1, 112,637] 21.1%) 30.2%] 44.2%| 47.8%)| 56.6%| 38.4%| 43.9%] 63.7%] 28.2%} 31.4%
Ndbta Utban [ 334,831| 63%] 9.1%| 13.3%] 14.4%| 16.3%| 10.6%| 13.8% 19.2%] 8.5%} 10.4%
- Chititabombwe | 48,055] "0.9%| - 1.3%| 19%] 2%} 24%| 17%] 2.0%| 28%| 12%] 15%

N-Western P. | 54,320] 0.6% 0.0% 1.1%| 0.0%]| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 03%
Southern P, | 211,984 20.7%| 12.6%] 7.1%| 03%] 1.3%| 1.5%| 23%| 20%| 0.0%[123%
-Livingstone | 76,875] 7.5%] 4.6%| 26%| 0.1%| 0.5%] 0.6%| 0.8%} 0.7%| 0.0%| 4.5%

LuaputaP. | 83,126] 5.4%] 03%| 1:3%| 0.0%| 25%| 0.0%| 0.0%| 0.0%| 0.0%| 27%
Norhern P. | 118,301] 5.3%| 0.6%| 0.0%| 0.3%| 0.0%| 1.5%[ 0.0%| 0.6%} 0.0%| 25%
- Kasama 48,045 2.2%| 03%| 0.0%1 0.9%) 0.0%| 0.6%| 0.0%| 0.0%| 0.0%| 1.0%
Hastern P. 82,750 1.3%| 0.3%] 0.0%] 0.4%] 0.0%| 0.0%| 0.0%| 23%| 0.0%| 0.5%
-Chipata | 52,213) 0.8%| 0.2%] 0.0%| 02%| 00%| 00%| 0.0%| 1.5%| 00%| 05%

National Total p,781,530] 160% 100% 100%| 100%]. . 00% 100%| 100%} 100%] 160%] 100%

[Note] 1) Duslnbnlron rauo is basod on number of employees by type of industry and by township.
. 2)Ratiois calculated hy the Team Sousce: Number of emplo; ¢¢s in 1990 Is givén by CSO

.Manufacturers are mamly located in Lusaka and Copperbelt Provinces whlch account for
75% of all manufactunng industry. In pafllcular Lusaka city is the most industrialised reglon
in Zambia accounting for about 40% of total manufacturmg industry. Secondly, Ndola cityin .

' Copperbelt accounts for about - 10% of total manufacturing mdustry Although ‘the

manufacturing share of Copperbe!t is lower than Lusaka province, its share of "metal &
machmery" and "chemlcals" is farger than Lusaka province. This implies t that Copperbeltis a-

- moré industrialised reglon than Lusaka Province. On the ‘other hand, the least industrially .

developed prownce is Norlh Weslem Provmce Whlch accounts for only 0.3%. -
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Future regional industrial development is assumed based on the growth rates of industrial
sub-sectors and district population combined with the present-industrial accumulation by

districts. The reason why population growth rate is employed for the assumption of industrial .

'deve10pment Is based on the fact that employment op porlumhes should be expanded to malch
increasing populatlon growih rate. , _

3 Umt Water lesumplmn Rate

Unit water consumpimn rates vary widely from mdustry to mduslry and from counlry to

country. To grasp unit water consumption rate by | industrial type in Zambia, the Study Team .

conducted a questionnaire survey supported by DWA and ZACCl (Zambna Association of
Chambers of Commerce and Industry) between Febniary and April 1994, The number of

questionnaires answered by manufacturers was 139 samples which acéounts for about 20% of

manuf‘acturc:s I:sted in the 1990 staustlcal data of CSO

The assumed unit water consumpt{on Fates are categonsed by sub sector, as gwen by the two =
dlglt ISIC codes (International Standard . Industrial Classification). In order to avoid

 discrepancies cansed by differences in scale between those establishments who responded to
the questionnaire survey and the national average in Zamb;a the following welghnng formuta

is employed for analysis of unit water consumpllon rate “The analytical fesulls are shown in:

'I‘able 3- 20

Ur= Y {AWCxNAN/ANE}/NME
S 4 _ _

Where, : o _ L .

- Ur 1 Unit water consumption rate by sub-sector (2 digit ISIC code) -

CAWC- : Average water consumption per sample (3 digit ISIC code)

"NAN  : National average mumber of employees (3 digit ISIC code)

- ANE . : Average number of employees per sample (3 digit ISIC code)

i : Number of manufacturing establishments by lndustnal type
C (3 digit ISIC code)

NME = : Number of manufacturing cstabllshments by sub—seclor

' (2 digit ISIC code) --

"Table 3-20 Average Waler Consumptron Rate by Indus{ry

ISIC Inidustrial Numiberof - |~ Numberof - |~ Collection  |Wcighted Av emgc '
Code sub-sector Manufaclﬂring' - Samples Rate ' ConSumptxon Ratd
_ Establishments Collected (%) e Iday)

3t | Food, Beverage etc. 200 26 13 ~910.5

32 . | Textiles & Leather 125 - 10 k-2 B 346
33 | Wood & Fumniture 54 - 9 e v T
34 Paper & Pﬂnlmg - 53 1§ TR L P 280
35 | Chemicals _ 19 ¥T) 3T 2963
36 | Non-metallic Producis B 28 12 43 o sL
37 | Ironand Steel ¢ 17 3 B 109
38| Mdctals & Machinery | 105 1 42 40 189
'39 | Other Manufatturing | e - D
3 | Tolal Manufatturing 665 : 139 oAl 59




z;i

() Industrial Water Demand in 2005 and 2015

(a)“ Mﬂ'nufacturin'g Sector

E Water demand of the manufacturing sector is estimated by using the follmwng formula. The
“mining sector is dealt with separately below, because mining sector activity in Zambia is quite

significant and solely operated by ZCCM.

MWDd = Ef(U:xNME)x(HGR-WRf
i

Where,
MWDd : Manufacturing water demand by district
n . :Number of manufacturing : sub-sectors
Ur : Unit water consumption rate by sub-sector (2 dlgtt ISIC code)
NME  : Number of manufacturing establishments by sub- sector
‘GR : Annual growth rate by sub-sector _ :
WR « Annual growth rate of water recycling -
£ : Yeass up to the targeted year

Gengerally, the water recyclmg fateina country normal!y increases in parai!el with industrial

‘advancement. In this study, water reécycling growth rate is set at 0.5% per annum in

consideration of J. apanese past performance which recorded an increase of 6.5% over 13 years

(water recycling rate in Japan increased from 68.8% in 1976 t¢ 75.3% in 1988). From the

results of the above analysis, assumed water consumption volumes in 2005 and 2015 are

‘shown i m Table 3.22.

In 1990 the water consumptlon volume of Lusaka province was almost the same as that for
COpperbelt provmee ‘The two provinces accounted for more than three quarters of total

water consumpt:on in the manufacturing sector. From the vrewpomt of city or district level,
Lusaka city is the htghest consumer of industeial water (76 500 m*/day) and accounted for
altnost one third of total water COnsumptton (222, 400'm*/day) in the manufacturing sector in
_1990 In second place, Ndola city at about 23, 600 ny’/day accounted for almost 10% of total
industrial water consumptlon Other major users in Copperbe!t provinge are Kitwe ¢ity and
Chingola. . ; : : :

By : 20]5 the mdustrlal water demand ot‘ Lusaka cny wrll have mCreased by about 230% from

“the 1990 fevel, and will account for 40% of total manufacturing water demand. Ndola’s
- ‘manufacturing water demand will also increase; however, the rate of increase is shghtly lower

than for Lusaka crty because of d:l’tenng rates of industrialisation.

® ) Mmmg Sector N

' Water consumpuon rates in lhe mmmg sector vary w1de!y dependlng on type and capac:ty of .

processing plant, There are various mineral processing plant, such as concentrators, smelters,

- refineries and other minecal plants, located at the dnﬁ‘erent ZCCM Divisions or mines.

Therefore the present water consumpuon rates as given by ZCCM acé applied for the mining
seetor and fulure water consumption is assumed as almost the same volume, because ZCCM
expecls to ntaintain annual copper production at the present tevel of 440,000 tonnes in future.
It is noted that other potentral developniént ores have been :dentaﬁed howeéver, water
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~ consumption rates are not mentioned because detailed'developmcnt”plans'aré not known at
present. Resulting from the above, assumed water consumption volumes for the mining and
manufacturing sectors are surmmarised in Table 3-21 and the details are shown in Table 3-22.

Table 3-21 Sum mary of Water Dcmand Forecast '
o - (Unit lOGOm’Iday) :
Sub $ector (1990) (2005) o {h018)

Mining 3071 (58%%) 3071 (46%) 3071 l%)
Manufacturing 2224 (12%) 366.7  (54%)] 4461 - (59%)
< Total > 529.5 (100%)| . 673.8 - (100%)} . 753.2 - {(100%)

Water consumption in the manuf‘aciunng sector will exceed the mlmng sector by the years
2005 and 2015. Water consumption in manufactiring sector will increase by almost 165% in
2005 and 200% in 2015 from the 1990 level. Water consumption of Copperbelt province,
with most of Zambia’s mining industry, accounts for almost 70% of the national total at
present; this share will decrease to 67% by 2015. On the other hand, Lusaka Provmce s share
will increase to 25% of the total in 2015 from ]6% in 1990

Table 3-22 Water Demand Forecast hy Province and Mam Clty
(Unit: 3000m’/day)

menoe& ‘ Koo < 2005 v b e 2018

. Main City Mining Manuf'g| Total Min,ing Manufg] Tota! - | Mining | Manuf'g| - Total

Lusaka P. - 824 821, | 13672 1 1367 | | 1899 | 1899

-Lusaka | 765 | 763 1269 1269 13| ma

Copperbelt P. | 290.6 | 785 | 369.1 [ 2906 | 1298 | 4184 | 2906 | 1407 | 4313

- Ndola 236 | 236 - 39.1 39.1 SR 7 165 §
- Chililabombwe 8.0 o34 11.4 80 56 136 8.0 53 - 13.5

-Chingola | 788 } ©100 | 888 {' 788 | 165 | 953 | -188 | 170 | ‘958

- Mufulira 530 88| 618 530 45 ) 675] 336 139 ] 669

< Kalolushi 22 22 SRS N3 B RET & A NN IEI” O B ISR W §

- Kitwe : 25.4 204 | 458 | 254 ] 36| 90| 254 367]. 621"

- Luanshya 520 83 60.3 520 337 | 657 | 520 138 ] 658

Central P, - 137 1yl a0 137 | 188 325 13.7 235 |, 3712

-Kabwe 13.7 86 223 1371 45| 282 131 186} 333

N/Western P. 4.6 46 |- V1l o EXR KR

Western P, 7.4 74 ' 124 12.4 133 |7 133

Southern P. 28 17.8 20.6 2.8 203 ] 31| 28 322 350

-Livingstone '} .- " | 65| . 65 _” 1061 106 | ] 14| 114

Luapula P. o 32| 32} - 83 183 | 87 s

Northern P, f9soes | o fese sl Ty [

- Kasama 39 )39 o ces|oes | 1 a0

Eastern P, 1.6 76 12,7 12.7 146 | 146

- Chipala 48 48 8.0 8.0 o 93 93 .
National Total | 307.1 | 2224 | 35295 | 307 1| 3667 1 673.8 | 3071 -ue 1] 7332 g

[Notes) _ .
1) Figures in mmmg séclof are bascd on ZCCM s informatn@n.
2) Chingola includes ZCCM's Nchanga dm§|on
*3) Katulushi includes ZCCM's Chibaluma mine,
- 4) Luansha inclades ZCCM's Baluba ine,
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{¢)  Case Study

Water consumption stated above is assumed based on Base Case (1) of pmjected GDP in the
industrial {manifacturing) sector. In addition, the following case study of water consumption
for the Industrialisation and Conservative cases of GDP projection, is described below.
Average annual growth rates are calcutated according to GDP- prqechons for both 1he
lnduslnahsalton (ma*umum) and the Conservatwe (mmlmum) assumpllons

‘Table 323 Pro;ected_ GDP in Max. and Min. Assumption

Projéction Case Projected GDP (K Million) | Ave. Annual Rate of Inctéase
: 1993 005 2015 19_93-‘2005 20052015
(1) Bas¢ GrowthCase - - -~ |" 3505 " |: 7286 | 15,1528 6.3% $,7%
Indvstrialisation - - - 1 S
{Maximum Assumplion) : : s
{2) Base Growth Case- 330.5 - 5389 766.2 3.6% 3.6%
Agricultural Expansion I : o
(Medium Assumption) - o ST 5 :
(3) Conservative Growth Casc 3505 4548 5347 P 22% 1.6%
{Mlmmum Assumnption) ' : R

The same formuta is employed to estimaté mduslnai water consumpuon for manufacturing

sector. The projection results for the national total and for 3 cities and 7 municipalities are as
shown in Table 3-24.

Table 3-24 Industrial Water Demand Forecast in Max. and Min, Cases’
' (unit: 1000m’/day)

Cll) and 2005 : 2015

Mumcnpa!ll) Min. * Base “Max., Mio. Base Max.
lusakaCity | 1007 | 1269 | 1937 1407 1773 | 2707
“Ndofa City S TWRN BTN 398 370 163 711
T Chililabombwe 13 56 | sa 33 55 83
- Chingola 31| 165 25.1 136 | 170 259
“Mufulia s | W5 | 29 | i 3o | 21r
“Kautushi ] 29 37 56 35 v | ed
|- Kiwe Gy 368 336 512 292 | 367 | 558
- Kabwe . | 1d 145 22.3. 14.7 136 28.6
-Livingstone g5 | 106 161 | 91 1.4 17.3
- Kasama e 51 F 65 10.0 56 A! 10.9
~Chipata 63 3.0 124 73 93 143
[Avove Tolal] ~ | 2118 27195 1265 | 2762 3477 530.7
[National Total] | 2918 667 | 5575 | - 3548 416.': 678.1

: Comparmg GDP projection in 2015, Case (l) in Table 3-23 (1,152.8 bnlhon Kwacha) stands

at almost 50% hlgher than Case (2) (766.2 billion Kwacha) and the Case (3) (534.7 billion
Kwacha) stands at almost 30% less than Casé (2). In ihe case of industrial water consumption,

however, the Case (3) (minimum assumption) gives a figure almost 20% less than Case (2)
(medium assumption). Case (1) (maximum assumption) shows almost the same differential as
GDP of 50% higher than Case (2).
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