34  Agriculture and Livestock
3.4.1 Present Status .6f-Agriculture
(1) Natural Conditions

Zambran agnculture is greatly depend on ramf‘a]l and ramfed agnculture is mdely pracuscd
across the whole country. Consequently, the agriculture is planned by the expected amount of
rain. Therefore, the agriculture of Zambia can be clearly divided into three agro-ecological
zones depending on the amount of annual rainfall as summansed in the following Table 3-25
and Flgure 3-9. ~

Tab!e 3-25 Agro ecologml Zones of Zamibia

Agro-ecologicat | Annual Rainfall Approumate Extension of Zone
Zones - {mn)
. , o Nonh \Veslem Copperbc!l Luapula and Nonhem P:ovmce and | -
Zone-Til 1,000 - 1,400 | northern part of Central Providce -
_ Northein half of Westem and Southerm Prcm nees, AlmOSt alfof
Zone-ll 800 - 1,000 Central Province, western part of Lusaka Province, and Eastem

Provinee except nareow band of Zone-1

_ Southern half of Western and Southern Provinces, Easlem half of
_ Zone-l 700 -800 | Lusaka Province, and narrow band along the Luangwa Riverin .
' . Eastern Provi nce _ ‘
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* Réinfall distribution of rcspecth agro-gcological zones has almost sante tendency of the

rainfall that is concentralmg from November to March. Monthly mean temperature ranges
from 15°C to 16°C in July to 24 °C to 25 °C in October through Zambia, Annual mean
temperature is around 21 °C through all zones and is quite suilable for cropping condition.
General meteorology of Agro-ecological Zones can be tabulated as in Table 3-26.

Table 3-26 General Meteorology of Agro-ecological Zones -

Agro-Ecologicel Zone ’ Season and Month
Selacted  Meteocological - Ho(l)rySeaSm [ . Rainy Season | _(‘mlDryScason Annual
Station  Factors_ Ugt | Sep Ot Nov_ Dec  Jan_ Feb Mar Apr May Jun  Jul _Awgl ., -
181 Rainfall - (o) 36 328 1211 3003 ‘2950 7412 1643 430 36 046 01 04} 12054

Ndols  Temp(Mean) "(C) | 221 238.233 212 220 200 221 At 90 166 165 189) 208
Temp(Max)  (°C) | 30.7. 314 296 272 267 270 276 277 268 152 251 276 314
TempQMin) = €C) | 137 162 171 172 171 165 163 145 1Lt - 81 78 102 7.8
" Evaporation  (mem) | 2263 230.5 1775 129.8 1184 109.0 1306 1338 1481 1352 1542 189.5] 1,875.9}

it Ranfall | (mm) | 0.7 208 8RS 2445 2251 1779 530 257 44 01 00 0J| 2858
Rabwe ©Temp(Mean) ('C) | 203 212 238 225 223 223 29 206 186 184 161 185 1210
:  Temp(Max), (C) | 299 312 300 274 270 273 2371,.267 253 237 WS 67 M2

TempMiny - (C) | 1667 11 177 175 173 174 166 143 116 1B 37 108] 87
Evaporation . (nwi) | 2687 2943 2220 1559 1425 1293 1510 1609 159.4 1452 1642 217.3] 2.2109

i, .. Rainfall (mm)| 40 .326 626 1448 1493 1507 895 252 37 04 .00 02| 6630
Sésheke | Temp(Meéany €C) | 23477237257 249 N7 244 250 200 183 154 I.Hj 12.0 7
Temp(Max)  (°C) | 332 V342 1327 310 -307 1302 - 3077 300" 283 281 262 193 342
Temp(Min) ¢C) | 116 172 187: 189 188 85 174 142 88 54 0 43 671 . 43

[Atea (1.000ha) §75.185]16,352| 58,833 | 10,980 | 37657 | 48637 | 2,100 [ 7990
" |Ratio Ji00% [21.7%] 183% | 146% | S0.1% | 64.7% |: 28% 10.6%

Ewaporahon mm} 2456 3089 2873 1774 1488 1384 1775 1610 141.2 ]55? 186.2 1919 ‘1.?7!.4'

Land use was mvestlgated and studied based on the Land Use Map and on its land use
categories; Total national land ¢ounts as ?S 185,000 ha, in which agnculmral land shares a
large area as'16,352,000ha or 21.7%. However, shilting cullivation shares the largest portion
in agricultural land. Actual planted aréa was 1,363,000 ha in 1993, Tt is equivalent to only
12% of agricaltural land. ‘The catégories and acreage of land use are ‘summarised as follows :

Summary of Present Land Use¢

_ T Tefal Agn Non- Agn . Non-agricultural Land
to Agriculture Land | Land | Land Reserved  |[Non-reserved| Total | Lake/ | Flood
' ' _ Forest Forest . | forest | Swamp | Plain

'fhe agncultural lands are classified into seven catégorles by the cultivation methods or

~agricultural purposes. ‘As shown below, shifting axe/hoc cultivation (Chitemene) shares

almost half of the agricultural land. Shifting cultivation prevaxls in the northern region of
Zambia as in Northern, Central, Nonh-_\vestgrn and Lu_apu!a provmces

. Categorles o - _ Agricultural land (1,000 ha)
- Shifting Axe/Hoe Cu[iwauon o S 1,809 (48%)

~ Semipermanent Ox/Tractor Cultivation ) 834 ( 5%)

 "-’FlshmgISemlpermanent Hoe Cultivation 333 2%)
. Sémipermanent Hoe/OX Cultivation = .~~~ S 2,314 (14%)
"L $emicommercial Farm¢/Ranches N 2,613 (16%)
- . Private Commercial Farmg/Ranches A 1,238( 8%)

- Government Agricultural Project . _ 1,212 ( 7%) .
Total 16,353(100%)

Prevailing soil serics are counted at 19 series in Zambia. Out of 19 soil series, 10 soil series are
suitable for agricultural cultivation, extending in a large area of over 70% in the country as
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shown below. However, those suitable soil series are to be further cvaluated and class:ﬁed
into three classes of “Land Classification” by the produclmiy of crops resulted by the
chemical and physical properties and the deplh of soils.

Soils o - Acreage (1,000 ha)

1) Suitable soil for agricultare y _
- Upland crops . - 48,590 (66%)
- Paddy rice - ' 3,553 (5%)
Sub-total : - 52,143 (71%)
" 2) Need soil improvement 4,053 (5%)
" 3) Unsuitable soil - 17,909 (24%)
National Total - 74,106 (100%)

The most problem restrictions of sonls in Zambla are acldnty and excessive dramablhly Such
soils are classified into class-II, while class-I soil ensures high productmty of crops and
class-IT soil also produces reasonable productivity by farming. practlces ‘Acid soils are
prevallmg in the northem region as Luapula and Northern provinces, ‘and excessive
drainability is found in the Kalahari sand (or white sand) in Western Province. Class-11I soils
are 1o be excluded from suitable soit for eultivation. In'this study, careful study has been given
to identify the disteibution of class- and class-II soils in the country. The results of the study
are shown in Table 3-27. As shown in Table 3-27, it is found that the suitable soils classified
into I and I extend in the norihern reglon as 20 times of present planted area in Morth-western
Province, and 11 times and 8 times in Luapula and Northern Prownces respectively. From the -
aspect of total potential of cultivable area, the northern provinces have an almost same
potennal area of granary provinces as Southem Central and Eastern Provinces.

_ Table 3-27 Present Planted Ar_e_a,and Potential Cultivable Area
Lusaka | Copper- | Cenlral N/ Western { South- | Luaputa | Northera | Eastern | Zambia
“belt Western .| em, A :
Planted Area in 1593 (ha) : : : i I
38,580 50,346 - 247,365 - 39,715] 109.972] 280,129] 72,622 '151,383] 362751 1,352,863
Potential Cultivable Avea (ha) (class-1, 11) L ' .
104,422] 303,100} 1,356,162 814,779] 1,041,280| 935,997] 832,785 1,225,692| 1,234,268] 7,815 485
Ratio fo Planted Area . : : _ N Lo
271 66} 5.5 20.5 o8 33 s s 34l 58

(2)  Sacioeconomic Background of Agriculture .

Agriculture of Zambia in the national economy shared about 21, 7% of § gross domestnc

products in 1993, 4nd 17.2% in average since 1985. Although the gross valué added (GVA)

of agriculture ﬂucluated by year, its growth rate was 2.3% in average since 1985 Agncullure

is composed ‘of four major sectors, namely Cl‘OpS tweslock fishery and forestry sectors. 3;
Gross value added (GVA) of agriculture, that is gross earmng of agnculture products mmus

production cost, was eshmated for each sector as shown in the Table 3-28.
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Table 3-28 Gross Value Added of Agricmture Sector in 1993

Sector _ _ GYA _
T Amount (M’K) _ Share (%)

1. AgiiCUIIUre 236221 B 78.9

- Crops S (177 607) _ ' (59.2)

"~ Livestock ' (45,614) o (s3y

- Wildiee (13 ,000) S (4.4)

"2__'1:;she;y B 14,082 47

3. Forestty 489719 o 16.4

Total - 299,282 1000

Crop GVA shares’ the largest COmposmon of about 60% of totat agncullural gross value
'addcd

 Actual’ p!anled area in 1990 was around 1,154, 000 ha with average cutlwated area peér |

tiousehold of 2.22 ha, and national total of agncuhural households i same year was 520,520.
The largest farming size is 5.78 ha in Southern Provincé, and Luapula and North-Western are
particularly much less than national average as 0.63 ha and 0.8 ha, respectively. In general,
agricultural land is teased to Zambians of non-Zambians for agnculturat purposes through the
land alienation’ procedure There are two types of land ténure system in Zambia that are the
Traditional Land Systeim and the State Land System. Thé traditional land system is composed
of the Resetved and the Trust Lands, In State land, District Councils ‘proceeds the
admimstralwe works to evaluate the land utitisation plan of the applicants and to lease the
agncullure lands to (hc applicants who want to conduct cultivation.

Annual import and export of agncul(ural commodities were K16.8 billion and K 6.8 billion
respectively in total average of 1991 and 1992, and they shared 17.1% of national total import
and 6.8% of national tétal export. lmport of cereals shared the largest portion of ab0ut 7% of
national total impori, followed by fertilisers of 2.5% and textile yarn of 2.3%. Export of
agricultural commodities is around 40% of imporl of agricultural commodities in Kwacha

~ values. Texlile yarn shared the largest portion of exports correspondmg to 2.0% of total

national export, followed by . sugar oilseeds et¢. Zambia imporied grains almost constantly

- around 200,000 tons_annually in average since 1981. Maize shared the largest amount
(159,000 tons) in import of grains, followed by wheat (41,000 tons) and rice (3,700 tons) in

the same period. The export of maize of about 68,000 tons was achieved in 1993 as a first
expenence smce 1981 due to good harvest by prefcrable wealher condmons

Economic producer pnces of wheat and rice weré K244,750/ton and K233, 700/ton, while

-~ their producer prices were. K242 000/ton ‘and K 187,500/ton respectively in 1994 The rice is
'compehlwe w:th 1mported nce whﬂe wheat is Intle hard to compete with nmported wheat.

According fo the annual éxpendnure of non-mdmpohtan area, average expenditure was

about K600 OOOlyearfhousehold Gross earning of maize is estimated at K197,000/ha in 1993

N price. In case théir gross mcome |s produced only by crops it wm be necessary to cultwale al

leas! 3 0 ha of maaze
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(3) Crops

Rainfed agnculture is predommant in Zambia and most ¢rops are grown under rainfed
condmons ‘Consequently, rainfed crops are planted depcndmg on start of rainfall and relying
on rainfall, which starts generally in November and continues to March for five months.
Rainfed crops are generally planted in Noverber and harvested in April to May However,
yields of rainfed crops are easily affected by ramfall amount and distribution in droughl year.
On the other hand, winter crops like wheat, winter veégetables and perennial crops like
sugarcane and tree ¢rops have to be irrigated because of scarce or almost no rainfall in winter
season.

When rain starts, sowing of maize and millet starts early November, and followed by pulse
crops and oil crops like mixed beans, soybeans, groundnuts, sunflower and seed cotton in
December. Sowing of maize continues to late December, bécause planting area of maize
shares the largest acreage of about 60% of total planted area or around 820,000 ha in 1993.

Planled area and crop producllon of the country were l 363 OOOha and 2,821 OOOtons m 1993_

The composutlon of crops ;s summansed as follows

Table 3-29 Planted Area and CrOp Productlon in 1993 . |

Crops _ Planted Acrmge . Production ,
T T e T(000ton) (%)
 Cereal Crops 954,000 . (700) - 1,892 (67.1)
 Starchy Crops 109,500  (8.0) 236 (84)
“Sugar Crops - 13,000 . (1.0). _ 140 (5.0) .
~ Pulse Crops 38,500 (2.8) 23 - (0.8)
‘Ail Crops, . ; 214,700 (15.8) 136 (48
Tobacco 6900 . (0.5 7 . (0.2)
Vegetables . 1,700 . (0.9) . 233 83y
Tree Crops S 14500 (L) 154 . (55)
Flower = . 250 ©.0 =)

Tolal 1362800 L_GO_O.I 2821 (1000

Crop wise planted area in 1993 is !abulaled in the Table 3- 30 and also. typlcal croppmg
calendar is 1lluslraled in Figure 3-10. :

- Production of cereal crops reached 1 892 ,000 tons in l993 ancl maize producuon accounts

1,736,000 tons. Maize is predominant among crops. Maize was planted on 820,000 ha in
1993, which is equwalent ta 60% of total planted area. Among provinces, maize is planled at
fargest extent in Eastern Province, and followed by Southern and Central Provinces, Cassava
follows maize in its planted area (8%), followed | by groundnuis (6%) seed cotlon (5.6%),
millet (4%), and sorghum (3.5%) as shown in Table 3-30. Wheat, rice and tobacco are less
than 1% of total planted area. ‘ :

Yields of maize are largely aﬁ’ecled by wealher condmons such as droughts that are more
severe in the southern region and more moderate in the northern’ region. National average

yield of maize is 1.84 tons/ha. Among provinces, Central Province realises the highest yield as

2.53 tons/ha, and followed by Northern, Copperbelt and Luapula. On the other hand,
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Table 3-30 Planted Arca by Provinces and Crops in 1993

_ _ _ {Unit: ha)
Lisaka | Copper- | Central | NAWes- | Westem | Southem | Luapula | Northen | Eastern | Zambia

: : belt ) tem S - .
Maize 24980 30,3a3[ 152091 17,742} 46,062 203,43 15,197 50,439] 280,110] 820,396
1 zew] x| issw|  22%]  Se% 9 1.9%|  6A%EEATIT]  60.2%
Sorghum 2275 3497 7,493 1,502] 262 41,792
4.8%| - 2.3%|  15.1% ta6v| 3%  5.5% 3.5%
Millet 3 163 . 3,462 ' 54,808
B 0.0%| 03%  6.3% - 40%
g Rice 8| 33 40 1370
[(Extensive) 0.1%|  02%]  03% %
Inigated 3,27| - 2,978] 2,583 11,656
Whéat 21.8%|  18.9% 1.0%
Rainfed T 2400 - 419 3,686
Wheat HAR| 0,3%
Cassava 1,672 10,640 107,812
16%|  9.9% - 1.9%
Potatocs 600] 0 1,670
(estimated) 35.9%| 0.0% 00%| - 0.1%
Sugarcane 0 0 o] 13,000
: 0.0%| 0.0% 00%  1.0%
Mived 110 2,406 2,112] 38.489
Beans 46%  63% 5.5% . 2.8%
Soybeans 153 2.877) 19,864
' : 0.8% 143%] 1.5%
[Groundnuts 1,060 82,464
(R) 1.3% 6.0%
ex: Sunilower 102 35,899
: - 0.3% - 26%
Seed .0 16,492
Collon - 0.0% 5.6%
Tobaceo( V) o 73,558
0.0% 0.3%%
Tobaceo(3) 2 3,188
0.1%| AW 02%
Vegetables 255 212] 11,663
‘ 2.2% 1.8%  0.9%
Coftes 215 1] 6,185
- 3.5% 02%| 0.5%
Tea - X o] 140
SR . 00%| .00% 00%|  0.0%
Orange _ 42 0 107 7,155
S 0.6%) - 0.0% 1.5%) - 0.5%
Banana 10, ) 17 975
10% 00% % 01%
Flower ) -0 O} _ . o 249
- : L0t 0 00% 0 00%|  1.2%  04%]  0.0%] - 0.0%
Total 39,969 52,322 249,203  39,767| 109,972 280,723 73,663| 154,468] 362,875]1,363,052
= \ 29%|  38%|  18.3%| o 29%|  81% i 54%|  1.3% - 100%
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Western Province produces only 0. 97 ton/ha yleld ‘which is equivatent to almost half yield of
national average. Average prownmal yield of r malze ¢an be summarised as follows;

Table 3-31 Average Yicld of Maize

_ Province = Yield (tonl ha)

“Lusaka - B | “hev
~Coppérbelt 309
" "Central : 253
N. Western _ _ 1.72
Weslérn - 0.97
Southern : : © 197
Luaputa B _ 208
Northern _ 2.19
Eastérn o S 141
Zambig average 1.84
Target in 2008 - | T34

. Targetin 2015 T . 2.4

(d) . Presént Status of Irrigation

Irrigation development in Zambia has started recently, and been iniplemented since early
1960*s as governmental or commeicial projects. Imgated area has reachied to 53 ihousand ha
by 1993, and accounts 3.2% of the total planted area. Annual increase in irrigated area is
3,100 ha and corresponds to 5. 5% of annual incréase in planted areéa.

- Total lrngated Area: - : 53,020 ha _
Commercial Fanins: 30,750 ha (58%)
Government Irrigation Projects: 22,270 ha (42%)

Table 3-32 shows the :rhgaled area in dry season in 1993 in Zambia. Irrigated area is
concentrated to Southern provinces as 36. 3% and followed by Copperbelt and Northern as
17.5% and 17.2% respechvely Western pr()vmce is the most behmd in irrigation
developmcnt c :

Table 3-32 Present Irvigated Area by Province

Province . |[rrigation in Dry| ‘Water | Wheat | Sugar | Coffec | Tea | Citrus | Banana | Vegeta [Flowe
; . Season (ha) . |(1000m’ (ha) ~cane | (ha) § (ha) | Fruits | (ha) [bles (hajrs (ha)
e oLy fday) ) - (ha) : - (ha) g
[10 Lusaka .- | 5,674 10.2%] © 490 - 3327] . of - 22| - O - 336 44| 1,736] 209
20 Copperbelt | 9,204 17.5%] -~ 803 - 2,978 . - 0] 1,057 o 1,684 46| 3493 36
30 Central - | 6,525 12.3% 564 2,583 0] 349 o 1,315 13 2,263 0
40 N/Weslérn 522 10%| 45 .0 of 213 o 42 10 255 0
|s0Western {0 00% o cof 9 o .0 0 ¢ of o
60 Southern * ] 19,229 363%) - 1661  4,616] 13,0000 485| . of a6t 72} 54| O
-] 70 Luiapula © 2,130~ 40% 185} .ol o 403l 1d0] 578 3201 695 3
80 Northern 9,143 17.2%] = 790 0 ol 3643 0| 2,631 453 2,415 1
90 Eastern 497 09% 0 43} o 1se] ol omy| ol 1ol a7l 22 0
Zambla o 53‘023 100.0%]  4,581] - 13,656] 13,000 -6,185] - 140{ 7,155 975 11,6631 249
) 1000% A oassn| 2%l 117%] 0.3%] 13.5%] 3.8%| 22.0%] 0.5%

: (Note) lmgalcd area is est:malcd by Water nghl Snney 1994 (!mgatod aféa as‘ of 1993) L
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(5)  Agricultural Policy by (he MAFF

Agncultural policy of the Ministry is published in “Slalement ongnculiural Pohcy’ reviewed
in 1993 and “Agricultural Sector Investment Programme (ASlP)" formulated in 1994, ASIP
shows concrete implementation programnies for the execution of the pohcy conlamed in the
Statement during the first stage, from 1995 10 1999, of the penod covered in the Statement.
Investment programmes for the next stage will be formutated in the future, The Statement and
ASIP raise the following objectives:

< Major Objectives in “Statement of Agricultural Policy” >

- to ensure national and regional food security

- to generate income and employment through full utilisation of local conditions

- 1o insure that existing agricultural resources (fand, water, a:r} is maintained and
improved vpon

- to contribute to sustainable mduslnal development

- to expand the contribution to the national balance of ﬂaymenl with expansion of
export

' < Major Short Term Objectives Agriculture Sector Investment Programme (ASIP) >
1) Agricultural Policy and Food Securily
- Donor aid will decrease gradually and terminate at the end of five years, and
- self-financing and management will be required afterwards. : :
- ASIP must be sustainable using only GRZ resources after this period. ‘
- A growlh rate of 6% in agricultural GDP must be achieved white reducing’ GRZ
expenditure on the sector to not more than 1,5% of total GDP.
- Food Security Agcncy w1|l be created for storage of 2.5 m1II|On bags { 235 ,0001)
of cereals

2) Tsrigation Pohcy
- to strengthen the institutional ca pac:ty of the Trrigation Engmeenng Seclmn ([ES)
‘to provide effective services and training to farmers.
- to proceed with the rehabilitation or completion of the emstmg nine Smallholder
Trrigation Schemes (267ha) :

3) Mechanisation Policy ‘ '
Mechanisation will be planned based on the explmtauon of ox - power aiming at
expansion of draught system and mechanised agncullure with the establishment of
" mechanisation cenlres Improvement of draught systeni in thesouthem region will be
a main target in short term, while long term target wili focus on introduction of
~ draught system in northern reglon where hoe culhvatlon snll prevalls

4) Fishery Promohon

Fishery will be promoted to encourage fish consumption up to 12 kg/person/year g
which has decreased to 8.61 kg/person!year _ '

5) Product Devetopment for Export , ! ' :
The ASIP proposes an institution that will co- ordmate the acnwues of collectmg
production and marketing information for farmer groups. It is also proposed that this
institution will investigate the t‘casabmly studies for exportable crops including new
products. Following crops are nominated as product for export.: :
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- Tobacco: demands are stable, and exporis have not yet peaked.

- Flowers: dominant market is Europe, earning highest export amount among
non-traditional agricultural exports. Lambla has ideal Wealher cond:t:ons for
growing flowers.

- Cotton: textile export showing steady increases over the tast three years.

- Oilseeds: groundnuts and soybeans are shomng increases, castor oil and sesame
oil are currently being developed.

- Horticultural Products: dcclmed i 1992 but still remain a challenge to capture
the oulside market.

- Livestock and Lwestock Products declmmg since 1989 duc to decrease of

_ _eaponabfe products caused by diseases.
- Beverages: Coffee and tea farmers have been discouraged by fallmg price of
‘unprocessed coffee on the world market. However, locally processed coffee and
‘tea could displace unponed processed coffee brands - domestic consumpnon of
Zamblan coﬂ‘ee and tea is shll low. :

(6) Donor Assisted Agricultural Project

‘Donors have assxsted 159 agncultural pr()jects on several sectors since 1970s. Sweden and

Netherlands are iajor donors, assxslmg the agrzcultural projects of Zambia. Japan has
assisted 9 agricultural projects : smce late 19803 Foliowmg agricultural pro;ects have been
acsssted by Japan:

‘Agricultural Projects assisted by Japan

- " Name of Project - ‘ ' : Subjects

b Mazabuka Traditional Farm Dévelopment lmprm ement of traditional livestock. -

2. Fish Hatcheny Project _ Strengthening fiy supply.

3. Kaunga Rural Development Project ' Irrigation project {100 ha)

4. Kanakanlapa Agricuitural Village Dew clopment 'lrngauon pl‘OjOCl (3(} ha)

5. Agricultural Verification Study for Rice Rice verification in Zambezi F.P.

6. Mongu Rural Development Study ~ F/S based on above verification results.
7. Velerinary Medicine Research Study -~ - Veterinary research for livestock,
8. Forest Resources Management Study - Conscrvation and protection of teak.

~ 9. Dam Construclion asd Machinesy for LDS Small dams for irrigation.

- {Note) F.P.: Flood plan, F/5: Feasibility Study
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3.4.2 Present S!at.us of Liifes(ock
(1) "'Po;iti'lmion'zind Production of Livestock

It is estimated that 2,669,000 head of cattle; 592,000 Sheép_aﬁd goats, 303,000 pigs, and
7,920,000 poultry were bred in the country in 1990. '

Table 3-33 Nimber of Livestock and Share by Province in 1990

Province Cattle © Sheep/Goaty . Pigs .~ Poultry -

Lusaka 87,647 33%] 13407 0 23%0 10321 3.4%] 1,582,000 20.0%
Copperbelt| - 74374 28%| 16,504 28%| 21,186 7.0%| 1219000  15.4%
Central 503,512 18.9%) 47,597 8.0%| 19842 - 4.5%| 987000  12.5%

NfWestern| 59340 2.2%] 9918 - LI%| 4132 16%| 219000  23%
Western | -+ 546,957~ 20.5%| - 8368  14% 4667 - 1.5%|. 388000 4.9%
Southérn | 1,052,795 39.59%| - 274.228 46.3% 73473 . 24.2%] 1,337,000 16.9%

[Luapula 12,186 0.5%]  29.900 5.0% 3,019 1.0%] 326,000 4.1%
Northern 107,821 40% 31875 54%| 8318 2.7%| 855,000 .- 10.8%
Eastérn 223,380 . 84%] 160,339 27.1%| 157,855  52.0%| 1,008,000 12.7%
Zambia ] 2,668,512  100.0%| 392,156  100.0%] 303,413  100.6%| 7,921,000 = 100.0%
Sector . | Traditional Conuncsclal| Tradisionzl Commercial| Traditiona) Commercial Traditionz] Commercial
Lusaka 37647 50000 11619 1,788 5137 . 5,184] 339,000 1,243,000
Copperbelt 18250  '36,124] 5964 10,540 9,089 12,097 301,000 = 918,000
Central 322,732 180,780] 34,431 13,166 7,969 11,873 441,000 ~ 546,000
NAWestérn 56,462 2,878 9,918 4,732 219,000 0
Western 546951 8368 - 4,667 388,000 0
Southern 866,378 186,417 261,207 13,023 ' 70,363 - 3,110] 1,246,000 91,000
Luapula |7~ 10,031 2,155 29812 - s8] 2988 31| 326,000 0
Northern 96,437 "11,384] © 30,265 1,610f 7,853  465] 822,000 33,000
Eastern 222,586 1,294 160,359 Cpoas1ess | 1,008,000 ol
Zambia_ | 2,177,480 491,032} ' 551,943 40,213] 270653 32,760] 5,090,000 2,831,000
Ratio |  82%  18%  93% 1% 89% . HI%! 6% 36%

(Notc) Poultry: estimated by data from 1982 o 1990, due to no sufficient data.

Southern, Central, Eastern and Western Provinces are predominant in cattle breeding and
have a share of about 80% of the total number of cattle. Cattle are the most important
fivestock in Zambia, provide essential food products and contribute to draught power and
manure for cultivation, '

Cattle slaughtering rate estimated by DOA is about 6% in traditional sector, equivalent to
132,000 head per annum, and around 17 - 18% in commercial sector or 84,000 head per year.
There is no exact data for traditional sector, because livestock of traditional sector is
slaughtered mainly in local sites not in official butchery. Table 3-34 shows the slaughtering in
ofticial butchery for 11 years from 1980 to 1990. Average annual staughtering are 107,924
head of cattle, 28,500 pigs, 2,742 goats, 1,051 sheep, and about 6,600,000 poultry. However,
staughtering was rapidly increased in 1990 for all tivestock, - :




Table 3-34 Livestock Slaughtering in National Basis

Yeat ~ Catile Pigs - Goats Sheep Poultey . |  Eges(*2)
1980 92,358 47,894 511 100  (*1) {1,000¢gg5)
1981 100,052 37,48 547 29] AR
1982 - 82,856 31,157 1,454 29| 11,160,796 105,485
1983 99,219 30,068 816 660 45,035 - 46,934
1984 106,492 130,314 1,279 1,166 5,832,710 L 41,118
1985 100,047 18,387 1,563 805 5,651,482 53,237
1986 83,875 17,344 1,205 651 6,505,841 - 74,359
1987 - 81,679 15,395 810 1,047 7,195,508 - 85,332
- 1988 116,041 18,466 1,086 858 9,828,026 128,503
1989 92218 14,644 Ml 210
1990 230,330 52,086 20,149 6,007 : _
Ave. 107,924 28,500 2,142 1,051  6,602,771] - 76,895
$.D. ©.23,731 10,594 3,165] - S 9220 - 2,393,148 - 25,324
Max 230,330 /52,086 20,149 6,007 11,160,796 128,503
Min 81,679 14,644 511 29 " 45,035 44,418
S.D./Ave. C2240% 37.2%) 115.4% 87.7% 36.2%]| 32.9%
{Dala Source) : '

1) 1980-89: Agricultural Statistics Bulletin 1989/90

- 2)1990 : Livestock
3) Poultry & Eggs: Agricultural and Pa

(Notc)

*#): Cockercls and Broilers sold o
+3: Eggs sold only by Commercial Farms.

Population 1990-91, Statisti¢s Scction, MAFF
storal Production (Commerciat)

nly by Commeéicial Fanms.

1981-82 to 1987-88

Average meat consumption of the nation can beé calculated as 3.69 kg / capita / year using the
figure of meat production given by public staughterers. As shown in Table 3-35, consumption
by urban population is computed as 14.2 kg / person for meat, 1.8 kg / person for eggs and
13.7 Litres / person for milk. This assumes that rural consumption is satisfied by subsistence
production. ' -
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(2) Grazingand Feed Supply -

<Grazing> ' _
The flood plain area extending over the country as a whole covers an arca of 7,990, 000 ha
area of which as niich as 80% of the tolal IS esumated to be natural vegetation. Assummg the
feeding ratio as 2 ha per head, the area holcls a capacity able to breed as many as 3,196,000
head of cattle. As to the cattle grazing, 854,000 heads could be raised on the basis ofS ha area
per head under utitisation 6f 50% of agricultural land (8,543,450 ha). In dry season, residuals
such as strawsfleaves of maize, paddy, wheat and mitlet are used for feed supply. Depending
“on the available residuals, it is ablé to breed 859,000 heads of cattle on 0.82 ha per head with
80% utilisation in dry season. Total present natural breeding capacity is estimated at
4,909,000 heads of caitlé in the country as shown in Table 3-36. However, such pc)lennal of
natural breedmg capacity s not equally distributed in the’ provaes As shown in the table,
cattle number already reached ‘over grazing stage in Southein Province, where the cattle
" number exceeds about 140,000 heads than adequate sumber.

Table 3-36 Present Status of Grazing and Over Grazing in Zambia
Pm\{nce Llht'aka Copper- | Cm!nl N/ Western | Westem | Southern | Luapula | Nosthern | Easlern Total

- belt : - ; i
- .\'nu'[able Fﬂ'dlng by Agricultural Leand u(cpl Shil'ting Cultivalion Area
Agricoitural Land (ha) _
339 6661 215.602] 1,142,704 503,494 1,457,1_69 1963,977] 637,620  542,097| 1,681,121 8,543,450

" Ca pabihty of beead (*1)

‘ ] 30000 23000 . 114000| - s0000 - 146000]  196006) 69,000 54,000 168,000 854,000
Avatlable Feeding by Staple Crops Fleld : ' : ’
"Staple Crop Land (h3) ¢ . . o Lo . : _— .
| 2e9d8]  pass|  naes2| a0l entas|  asazes| 30753 6a369] 276306 880241
' Matze, Sérghum, Millet : g .
| 26593} 9400 H139si| - ;edr| o ssa39|  as2des| - d02s4| - s0916] 274397 870613
Rice Extensive : ' ) :

55t . 89 os] . iss 3806 ol 493 34| ase| e
Capability 16 beeed (2) 1 _ : o 1 | ‘
| 260000 23000 amneco] 23000 - 61.000] 246000) 30000 63000 270000 859,000

Avatlable Feeding by Natural Vegetation

Hoodplain Area (ha) i . _ .
| 2saaa]- mm3m|  990.064] 5066878 2390,188] . 1,179.752]  165,047] ~ 1,648,743 39.600] 7,989,863
Capability 1o breed (13) ) S ) ) . .
| t02000] 109000] 3880000 | 427,000) 957,000 472000 © 66,000] - 639,000 16,000] . 3,196,000
Capabihl) tobreedcheadsy | | .' : s, : » . ] ) - B .
162,000]  161.000)  613000] 500,000 1,164,000] . 914,000] 165000] 776000  454,000] 4,909,000

Cattle Number in 1990 o .
87 541] 74374 503312 59,340 546,957

_<over grazing> .
] -taasel  1o7sa| 2238800 2668512

(Note) ‘l) lhnll.sall(‘n (50%), Sha hcad, ‘2) Utilisation (80‘ 4),0.82 hafhea isation (£0%4), 2 hahead

L “<Coricentrated Feed> _

l " Concentrated feed is utilised in commercnal sector for breedmg their hvestock However
concentrated feed is sefdom utilised in ‘traditional sector. Therefore, the requirement of
concentrated feed is estimated only for livestock of commercial sector. Table 3-3? shows the
aVerage requirement of concentrated t‘ecd from 1985 to 1991..
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Table 3- 37 Number of Lwestock and Concéntrated Feed Demand -
in Commereial Sector

Description Mo, of tivestock Feed réquitement
. i {tons/year)

Cattle 448 424 49] 027
Pigs 28,266 28,388
Sheep/Goal 138,218 4,185
Poultey © 2,607,269 95,165
Total . : i . 619,265
Available By-Produgt : 290 290049
Deficit of feed by By-Product 329216

Total concentrated feed amount to about 619,000 lons ot‘whlch 290 GOO tons are covered by
by-product of crops, that is correspondmg to 47 % of total requnremenl Consequemiy,
290,000 tons or 53 % of total reqmrement has to be prepared by grain, .

3

Unit water requirement of livestock is as shown in fol!owmg T ablé Cattle consumes 40
lit./day, pigs consume around 20 to 35 lit/day, sheeplgoals consuriie 20 lo 29 ht]day, and
poultry consumes 0.2 lit /day of water.

Water Consumption of Lwestock

: (ﬁr;lil‘:!iljhea.d!dlay)

Table 3-38 Unit Water Requirement of Livestock ‘

L BeeliCatile - Pigs Breeding ‘She¢p/Goats | : Poultry Breeding
Breeding System | T/Farm | C/Farm | T/Farm | C/Faan | T/Farm | C/Farm | TFarm | C/Farm
Major Water Source|S/W, G/W| - G/W_ ISAW, G/W|  G/W  [S/W, GW[ GV [SAV, GrW[ Grw
Water Use - : o B I
-Dipping Water (0.7 *1|07 *2] _ 0.7 %2 | @
-Drinking Wafer  [40.0  *1[40.0 ‘*1}20.0 *1[200 *1[200 *1]200 *1[0.20 *1[020 *i
- Cleaning Water - 150 *3| 80 *2] 1

Total 0.7, 40.7 20.0 350 200 28.7 0.20 0.20

*]: Animal HusbmdfySecmn, MAFF  *2: Observation of Commercial Livestock Faom. -
*3  Agricultural Techniques Handbook 1985 (Japan) :
(Note) 1) C/Fann: Commercial Farm, T/Farm: Traditional Farn

2) G/W: Groundwater, S/W: Surface water

Depending on above unit water requirement of hvestock provincial unit water requnrement
can bé estimated by thie ratio of commercial and traditionat livestock number Table 3-39
shows the unit water requirement Iakmg the ratio of both sectors.

“Table 3-39 Unit Water Requirement of Livestock by Province (Unit: pér head) -

3-46 .

Province . Caltle Sheepl Goats Pigs : Pouliry
(litfday) (m’fyr) | Qirlday) Ay} (h( fay)  (mfyry | din fda\) (m’hr) |

Lusaka 40.7 14.9 212 7.74 215 1804 02 6073
Copperbelt 407 14.9 356 934 286 1044 02 oom &
Cenfral = 407 19 224 0 CBI8) 0 290 1059 02 Toom|
NfWestern 407 149 20.0 730] 200 _'1 300 02 0073
Westetn 407 14 9L 200 2300 2000 0 730 02 dom|
Southern 40.7 1491 204 745 2060 752 2027770073
Luapula 40.7 14.9 20.0 7.30| 20.2 7.37 02 0073
Nosthiern 40.7 149 204 7.45 20.8 7.59 62 0073
|Bastern 407 . 149 20.0 230 200 730 02 0073
{Zambia 407 149 206 15 216 7.88 02 0073}



E SR
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Depending upon the above unit water requirement, lotal water reqmremenl of livestock is

-' eshmaled at about 129, 000 m3/day at present.

Table 3-40 Number of Livestock and Water Requircament in 1990

Province Cattle ] Sheep! Goats Pigs __ _Pouliry | Total
N (head) (m'/day){ (hcad) (n/day)| (head) (m'/day)| (head) = (m’fday)|(m’/day)
fLusaka 87647 3,567] 13407 284 10321 -284] 1,582,600 316 - 4,451
- |Copperbeit | . 74374 3,027 16,504 . 423] 21,186 - 606] 1,219,000 244] 4,300
Central | $03,512 - 20493 47,597 - 1,066] - 19,842 575 987,000 197 22,331
N/Western | 59,340 2415|9918 . 198f 4,932 95| 219,000 44 2,752
Wesicrn | 546,957 22,261 8368  167) | 4667 93| 388000 78 22,599
Southern 1052 795 42249 274,228 5,594 AN 1,514 1,337,000 267] 50,224
" |Luaputa 12,186 U496 29,900 598 3,019 61f 326000 65 1,220
Northern 107,821 4,388 31,878 650 8318 173] 855000 1M 5,382
Eastern 223880 . 9,112] 160,359 3207 157,855  3,157| 1,008000  202] 15678

Zambia - | 2,668,512 ‘ 108,608] 592,156 12,187 303,413 . 6,558] 7,921,000 1,584] 128,937

3.4.3 Food Balance

(1) - Feéd Batance of Livestock

Concentrated feed is generally supplied from the by-product of crops. Table 3-41. shows the
balance of supply and demand. The balance analysis has been gwen for 7 years from 1985 to

1991, because livestock data are only available for 7 years. The requirement has been

esumatcd only for livestock of commercial sector considering present condition, that

" concentrated feed is seldom applied in the traditional sector. As shown in the table, the supply

of by-products is not enough to meet to lhe required concentrated feed. Annual deficit is
about 329,000 tons, and it has to be made up by grain.

Table 3-41 Feed Balance of Livestock and Gram Requirement.

Year - ' o 198y 1986 1987 1938 1989 C 1990 1991 Average
Number of Livestock of Commerclal Secler ‘ _
‘Cahle 393,138 412,792 43343} 4750 -131,515 491,032 446052 448426
Pigs 21,559 23,05 26,087 28,694 3N 3T S0 23,266
Sheep'Goat ~ © © - 1 32196 735,417 35958 42,863 A, 240 - 40213 0 45642 aRas
Poultry 2,567,636 1228046 2,150,163 4,006,112 2,400,629 3,291,026] 2,607,269] 2,601,269
Feed chu]rementuCom‘enlralrd Sort (tons/year) o ; - . :
Catle. 30 430483_ 452,007 . . 474,608 320,131 533330 337,680 . 483427 491077
“- o Pigs ! Co2% 0 203 DT 26,661 29315 32,845 . 33481 31634 23,388
CSheeprGoal . 03 . 23,525 0 38780 4375 . 4693 .34 0 4403 4958 4,185
. Poulry 00 ST 448M . U TRASL 146213 82,623 120021
. Total o ©TUR49.760 - 524,946 584,335 0 700392 . 651,720 635,686
AsnilabléAmomlol’B) Produci {ions) - . - o e ' :
(Table337) 246,041 . 262,279 - 242,541 389948 367,651 137873

Delkl( of I’eéd Iay By Produd (ions) B ) B L
303 e '262 661 o340,584 0 MOA4 90089 437813

(Notes) g
1) Feed u cmcemrat-:d soc mly foe livestack of Commemal Seetor,
2) Fedd reuirénient is estinbated bated on pefbead requ:remeai and numbéf of Ines!oa.k
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(2)  Regional Balance of Staple Crops

Regional balance of staple crops is studied as of 1990. Matze m:l!et sorghum fice and wheat

are selected as gram and cassava is also included as one of staple crops. Cassava is an _

mporlant crop in the northern provinces and Western Prownce

- Surplus producuon of staple crops are observed in four prownces Cemral Soulhern
Northern and Eastern Province as shown in Table 3-42. Other five provinces are deficit in
balance, and importing staple crops from former four provinces. Southéin Province produces

“the maximum surplus, and Central and Eastern Provinces are foltowmg Copperbelt Province
is the most deficit province among five deficit provinces, which inports. over 150,000 tons per

* year. Deficit of food is much mitigated to about 9,000 tons by cassava in North westemn and

Luapula Provinces. However much deficit still remains at about 30 OOO tons in Western

- Province, although cassava is counted

"Table 3-42 Present Regwnal Balance of Shple Crops (As of 1990)

| _FoodDemand - ~ Preduction Balancé with Food Balarice with Feed
Province | Population | Demiand Grain Cassava | with Grain tncl. Requl_remem Total
: (tons) (tons) {tons) (tons) Cassava (tons) Balanée
' _ {tons} .- .| (tons)
Lusaka 937,106 157,937 - 83,78 0 ~74,205 -74.208) not anal\s-ad on
ICbpperbelt 1,427,528) 2284047 75,800 354 - -152,603] - 152,603 .. provincial basis .
Central 720,628 115,300 362,562 T4l 247,262 - 243,003 ' ‘ o
N/Westem 387,554 62009  39,795| 12838 2224 937
Westem “606,813] - 97,090 61,565 6,153) " -35434] 29,281
Southern . 907,130 145,144 421,117 NI | S & L %7 1 F 275,004
- |Luaputa - 515,060 84026  47269) 27279 . 36751 047
Northern 855,177 116,828 172,886 27,598 36,058 63,656
Eastemn 965.968] © 154,858) . 39E802 - . 4s S243247 243,29 e o
lZambla 7,383,084| 1,181,293 1,662620] . 75039 481,327 . 856,366] - $84,409] . 28,043

(Note) .
1} Food demand is based on per captla consumption of 160 kgf)‘ea.r

2)Cassava production is equivalent weight by calorie wuh manze (43 of maize)

National total deficit is estimated at about 28,000 tons when feed arid olher fequlrement are
counted.

(3)  Present Food Balance and Per Capilét Consu'r'nption of Staple Crops

Takmg adeficit of feed supply to livestock i mto account, food balance of‘ staple crops has been

analysed from 1982 fo 1993 as shown in Table 3-43. As shown in the table cereals (mostly

maize) are imported almost every year excepl 1990, Average annual import ivas about
210,000 tons including the heavy import from 1992 to 1993 caused by the severe drought in
1992. Excluding 1992 and 1993, average annual import was only 83,000 tons. Under above
conditions, balance is analysed including losses; seed Teservation and other purposes. As
calculated in trend analysis in Table 3-43, per capita consumption is esumated at 157 kgfyear
According to the information of the Food Security, MAFF, per capita consumptlon is
decreasing in amount recemly due to liberalisation of food market Takmg this snuatson into
account, per capita consumption is considered to be 160 kg/year
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3.4.4  Agricaltural Development

(1)  Proposal of Long Term Agricultural Development Plan

Agricultural development plan is proposed, corresponding to the three scenarios set in_ihe
socioeconomic framework, based on the present conditions and programnies expressed in

ASIP. Water resources development plan for the agricullural sector is

to the proposed agricultural development plan, as shown in Table 3-44.

Table 3-44 Agricllil_ur_al ﬁevclapmerit Scenarios

formulated according

(2)  Production of Crops

Rain fed agriculture will remain predominant even in the future, and most 6f maize and oil

crop production will be obtained through rain fed cultivation. Wheat and rice cropping
through irrigated farming will be complementary for stable production of ¢ereals. In addition,
irrigation will support the production of cash crops, such as vegetable and fruit, and of
exported goods, such as coffee, sugar and flowers, in order to contribute to the improved
balance of payments of the country and high growth in the Value Added of the sector.
Expansion and enhancement of rain fed agriculture in the northern region, where rainfall is
comparatively constant, will be necessary to achieve the stable agricultural production of the
country. Of the thrée scenarios, the largest expansion of rain fed agriculture will be required to

atfain the target in the Base Scenario-Agriculiural Expassion. In this scenario, prompt .

introduction of ox draught system in the northesn region should be extensively éncouraged.

< Staple Crops>. o A T
Self supply is assumed in all scenarios: Rain fed maize and irrigated wheat will be main crops.
Consumption of staple crops is presumied to be 160 kg/capita/year, and wheat consumplion is

supposed to remain at 13 kg/capilalyear, 8% of the tolal consumption. Even in the future, -

main part of the production should rely on rain fed agriculture. InBase Scenario-Agricultural
Expansion, increased production will allow to ensur¢ the targeted cereal reserve for three
months {510 thousand tons), which will upgrade the food secarity against drou ght events, and

for Zambia to become a cereal exporting country, In the other two scenarios, all of the

products will be consumed domestically,

3-50

Present Status . Base Scénario - Bas Scenanio- - | - R

: Agricultural Expansio]  Industriatisation Coqservaln'e Scenarig
Population (1000 7,969 (1993) 12,738 14,336 11,589
peisons) __(=100) (160} L (180) AN ¢ . 2) T
Annual Growth in Average 2.3% 1 1994-2000:6.0% | 3.0% (constam) | 1995-:2.6%
Vatue Added of (1985-1993) § aferwards: 3.0% ' ] 2000-23%
Agricultural Sector : - 2008-:2.0%:

. 2010-: 1.5% .
value Added of (299.3 billion K.) :
Agricultural Sector {=100} IR : . ' :

- 2005 494.9billionK. | 439.6biflion K. | 3827 billion K.
{165) S (L7 ) R - (128) .

-2015) 699.8billion K. | 6164 billion K. | 491.2 billion K.
(234) ____(206) ~ (169)




< Oil Crops > ' ' :
Qil crops are ranked thifd of the agncultural produets for export and are produced by rain fed
“ agriculture. The market for these crops continues to took promising in the future. ASIP also
- emphasises the developnient of proccssmg technology for vegetable oil production, assuming
- that demands increase. Production increase to two Or three times (he curgent volume can be
projected by 2015.

< chctab!es >

Vegetables are the most suitable for cash earning. Current producuon has reached to the level
_ to meet the supply of 65 kg/caplzafyear and rapid consumption increase will not occur. -
Furthet, large scale export wilt be difticult. Current level of production is assumed to
continue,

< Fruit >

- Current co:lsumpuon of frunt is 16 kg/caplla/year which corresponds to 30% of the
* consumptlon in developed countries (50 kg/capitafyear). In the Base Scenario-Agricultural
' Expansion, where the largest increase of agricultural producuon is projected, production of

~ fruit is planned to mcrcase to meeta cdnsumpho:m level of 27 kg/capnta/year

< Coffee and Tea >

Coffee and tea plantation is expandmg by 530 ha.v’year Much endeavour is bemg made by
'-ems’epreneurs to marketing and exports of coffee and tea. Current éxpansion is assunied to
“¢ontinue in the Bas¢ Scenano—Agncultural Expansion. In the other scenarios, however, the
~ production will grow at the same rate’ as that set for growth of total value added of
. agncu!tural sector in each scenario, consndermg possnble risks in the future. :

< Sugarcane > :

- Sugar is ranked second of the exported agncuIluraI producls “The complete process from
- plantation to exportmg ‘has been established by the sugar company. The plantation will be
e)(panded from the current area of 13,000 ha to 21,000 ha by 2005, in accordance with
v pmjecuon ofthe producnon expansion p!anned by the company.

© < New Products > N _
Flower growing and expor'ts have been started recently mainly by commercial farmers. ASIP
‘highlights expansion in the future. The markets for flowers are European countries, where
stable and expanded supply with lower price in winter can be achieved from Zambia which
- enjoys summer at the same time. Therefore, producnon will increase to 10 times the present
* level in the Base Scenario- -Agricultural Expansion. In the other scenarios, the producmn will
grow at the same rate as Ihat of total va!ue added of the sector of each scenario, considering
possible nsks e -

Under above cons:derauons, trial study has been made to get target growlh rate of the value
~added with satisfying the all requtrements of livestock production, fishery producllon and
_gram produc{ton ‘Since said thre¢ productions are fixed by population scenarios because per
capita consumpuon was set at 14.2kg/yr, 12kg/yr and 160kg/yr, adjusiment has been made
only by other crops than cereals. Table 3-45 shows the result ofcrop product:on acreage and
economic growth of agncullure for three agnculture dcvclopment scenanos
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Total planted and irrigated areas are maximum in 2015 in case of Base Scenario-Agriculturat
Expansion of about 2,633,000ha and-114,000ha respectively. Base Scenario-Industrialisation
follows the Base Scenano-Agncukurat Bxpans:on with the planted area of 2,343,000ha and
the irrigated area of 107,000ha. The areas are minimum in Conservative Scenario with the
planted area of 1,916,000ha and the irrigated area of 91,000ha . Present planted and irrigated
areas are 1,363, DOOha and 53,000ha respectively in 1993, Therefore, both areas of Base
Scenario-Agricultural Expansion reach almost or over two times the present areas.

Table 3-45 Crop Production and Water Demand for Irrigation by Three Scenarros

_.Current $ta tus . Base Seenario - Dase Scenario - - C
_ . (1993 . MAgricultural Expansio [nduslnahsahon | Censcrvative Sce“am
“| < Crop Production > ' B ' _

(1) staple Crops 1,894,000 to 3,664,000 ton 3,383,000 ton 2,728,000 ton

(export) _ 510,000 ton - .
{wheal) 71,000 [0!‘ 166,000 ton 186,000 ton -~ 151,000 ton
- domesti¢ pmductlon - 503 100% Wo%| o 100%
-Impori . ; L. 509 0% ' . 0%
(2) Oil Crops 153,000 ton . 462,00016n 335 000 ton 323 ,000 fon
=] e 250 1)
{3) Vegetable 520,000 (on " 855,000 ton © 958,000 ton 775,000 ton
(63 kg/personfyean) ]| (65 kefpersonfyean)] (65 kg/persontyear)] (65 ke/personfyear)
{4) Fruits 129,600 ton 348,000 tonf  250,000ton| - - - 202,000 ton
i (16 kp/personfyear) | (27 kgfpersonvyean)| (17 kgfpeesonsyear) | (17 kg/personsyéar)
(5) Coffec & Tea . . . 6,300 ha - 18,240 ha 12,000 ha 9,600 ha
o i (=100) .. (290) (199 .. (152)
(6) Sugar Cane 13000 ha 21,000 hal . 21,000 ha 21,000 ha
| . ___(=100) B 175] | (16 _(162)
{7?) New Crops (flower) 250 ha 2,500 ha 500 ha 380 ha
(=100) (1000} {200) {15
< Tolal Planied Arca > 1,363,000 ha 2,633,000 ha 2,343,000 ha 1,916,000 ha
T (=100) - (193) - (1Y) (141
< Tolal Irrigated Area > . 53,000 ha . 114,000 ha 107,000 ha V 9|,QOO ha
_ . : (=100} (1) i) _(172)
<Newly Irrigated Area> - . - 61,000ha 54000 hal 38 000 ha
< Additional Irsigation 5,282,000’ m*/day] 4,680,000 miday | 3 242 GOOm’Iday

Water Demand > - ' '

3) Food Demands and Secu rrty

Food demand has been estrmaied for three scenarios. Per capita demand of staple erop is
assumed at 160 kgfyear based on actual food bafance for 12 years fromi 1982 t6 1993,
Consumption of meat is considered at 14.2 kg/capita, that is the present eonsnmplion rate.
The present meat consumption rate will be also applied for the future consumption in all

‘scenarios.

Necessary productron of staple crops are as’ shown in Tab!e 3. 46 Necessary preductron as
- minimiim requirement of staple crops ranges f‘rom 2,728,000 rons/year for the Conseivitive
Scenario t0'3,664,000. tons/year for the Base' Scenario-Agriculturat Expansion in 2015,
Production ofstaple crops has to be increased to 144% and 193% of the 1003 production for
the above cases. In case of the Base Scenarios-Industrialisation; it is necessary to produce
3,383,000 tons/year, equivalent to 179% of the 1993 production of 1,894,000 fons.
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- <Réserves> o '
-~ For ‘security of food, 3 month' reserve of gram will be planed in all cases of‘ agriculiural

development plans The am0unt of annual i reserves are

Basé Sce'hano-Agncultural EXpansmn = 510,000 ton,
‘Base Scenario-Industrialisation = 573,000 ton,
Conservatwe Scenano = 464,000 ton

' <Export of Gram (Mmze)> ‘

In case of Base Scenario- Agncultural Expansion, it is proposed to produce 510,000 tons of
maize for export, which is the sanie amount of three month reserve. By the production of

© 510,000 tons of inaize; total production of staple crops becomes 3,664,000 tons which -
‘includes 5% losses (26,000 tons) and 2% of seed (10, 000 tons), adding 10 the target of
3,118, 000 tons in total.

 Table 3-46° Reqnired Production of Staple Crops for Three Scenarios

. Bas¢ Scenario-Agri. Base Scenario- Conseérvative
| Agricuttural Pian cultural Expansion - §  Industrialisation : Scenario
e 2005 2015 2005] 2015 2005 2015
.|Population {1,000} - - 10465] - 12,738 10,994 - 14,336] 10,025 11,58%
Minimum Required Staple Crops (fons) : : 1.
*Food Demand 1) 1,674,000 2,038,000] 1,759,000] 2,294,000]  1,604,000{ : 1,854,000
Feed Demand 2) '550,000] -~ 706,000] 510,000} 683,000] 467,000( 547,000
Losses - 25%| 126,000 < 156,000] © 129,000]  169,000] 118,000 136,000
Manufacturing 5% 126,000 . 156,000;  129,000]  169,000]  118,000( 136,000
| Seed : 3% 51,000] 0 62,000 - 52,000F 68,000 47,000 55,000
-Tolal 2,527,000] 3,118,000} 2,579,000] 3,383,000 2,354,000 2,728,000
Export 0] 546,000 o - 0o . R R
- Grand Total 2,527,000] 3,664,000) 2,579,000] 3,383,000 2,354,000] 2,728,000
(Note) :

1) Food requirement = 160 kg/capitahyr
2) Feed demand = Tofal Required Feed * 53% as gram

(4)  Necessary Countermeasures for Stabilising the Produélibu

For producmg the above requzrement the f‘o!lewmg factors are consldered

- Production of staple crops mostly depend on rainfed maize cultivation.
- The national production of staple crops fluctuates by 25% once in § years. If no irrigated
" cereals are increased, that is equivalent to 780,000 ton&/year In case of Base Scenario-
Agricultural Expansion, irrigated wheat is expected to increase to 34,800 ha and expected
“'to produce a ‘stable yietd of about 174,000 tons of grain. Therefore, reduction of
~production will be rediced to 606,000 lons 225, 000 tons will be secured by the national
feservc for food semmty :

<_hnp0rt of lﬂmze)' o
- Balance of 381 000 tons wnll be |mporled l‘rom the world marke: |f no measures are taken

3'7<Expansi0n ofRainfed Cul(watwn i the NOrlhern Reg:ons>

On the ‘6ther hand, productwnsy of maize is stable in the northern provmces such as
" Northern, Luaputa and North-westéin Provinces. However, hoe cultivation is predominant
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in these area, and total maize planted area of three provinces shares only 10% of national
planted area. Inthese provmces there are not enough number of oxen at present stage. The
cultivation area per farmer is much less than that in Southern and Eastern Provinces.
Therefore, it will be difticult to expand the planled area so rapldly with hoe cultivation in
short period. In this study, it is recommended to expand ¢ultivation area in the northem
region with an rapid increase of oxen to meet necessary expansion of national planted area.
As shown in the table below, agricultural population of northem three provinces are
projected to decrease from 33% of national agncullural poputationin 1993 to 29%in 2015.
Therefore, encouragement of oxen introduction is to be strongly proceeded for northern
region. : - : :

Table 3- 47 Projection of Economlcaliy Active Agrucullural Poputahon

. ) (Unit: i ,000)
Pronncc 1990 ' Base Sccnano- Basc Scenano- Censename -
Actual  Agricultural ¢xpansion Industrialisation ' ~ Scenario

1990 1995 2005 - 2015 1995 2005 2015 1995 2005 2015
Lusaka T33 73970 8343 714 314 437 428 393 0 520 652
Copperbelt 61 703 924 1123 702 0 938 1233 699 886 . 1059
Centra} 120 71373 1707 2068 0 1368 1722 226 - 1363 1652 1883
N/Western 77 853 101.8 1185 3319 974 1071 848 977 1079
Western 95 1020 1125 - 1308 1024 1178 1344 1020 1127 1190
Southern 133 1502 1862 2221 1483 1838 - 2220 ' 149.1 - 1785 -202.5
Luaputa = - ‘110 1194 1322 1525 1183 ° 1348 1496 ' 1186 13127 1386
Northern 182 1976 - 2223 2513 . 1958 2233 2487 . 19622174 281
Eastern 303 - 3428 - 4263 5096 . 34b.7 . 4294 5283 3401 4087 463.9

 Zambia LS 1,456 1,514.7 1,780.3 l‘l3<3 1,496.2 1,768.8 .1,236.3 1,452.0 1,619.4

Popula{mn of Northern Region (NfWestern, Luaputa, Northern)
369 - 402 - 466 522 -~ 398 456 0 505 . 400 446 475
Ratio to National Population _ S _ e
33% - 32% - 3% 9% 32% - 30% 39% 32% - 31% 2%

{5) Northern Expansion of Rainfed Agriculture

As stated above, for effective utilisation of resources of the country, it is essential to expand
the rainfed agriculture in the northern region

In this expansion plan, foilomng targets are to be achteved for the national and the regional
benefits:

- to mitigate fluctuation of staple crop produchon mOre or less the three month reserve for

_ drought year once in five years..
- o increase planted area per household more than I 8ha in the northern reglon w!uch
© supports the expendnture of agncu[tural household

Table 3-48 shows the eXpansmn plan for Base Scenano—Agncultura} Expanston tOgether wnth
status of 1993, In this scenario, cultivation area increases to 2,633 ,000ha (193%) in 2015
from 1,363,000ha in 1993, and national average cultivation area per. household increases to
3.1ha from 2.5ha. According the results of analysns the cultivation area of norther three
provinces (N/Western, Luapula and Northcm) is increased from 268,000ha to 663,000ha by
2.47 times, while that of othet 6 provintes is increased 1.69 times. In this plan, Teduction of
maize producuon <an be reduced from 916 OOOIOn (25% of targeted productzon of
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3,664,000ton) to 580,000ton (16%), which still exteeds ‘the three’ month reserve of
$10,000ton by 70,000 ton, but excess is not large amount which is able to be managed by
import. However, export is not able to" achieve such drought year but able to export
510,000ton annually in other years. Per household cultivation area is increased to 1.8ha from
0.9ha in NfWestern Prbwnce fmm 1. Oha n Luapu?a Provmce and to 3 2ha from 1. 7ha for
Noﬂhem Prownce

It is estimated the cultivable capacity per farmiér of hoe cultivation, ox draught cultivation and
mechanised cultivation at 0.30ha, 1:43ha and 3.5tha respcchvely Base on this assumption,
oxei number has to be increased from 9,000head in 1993 10 226,000head in 2015 by about 25
times in said three prownces

For real:smg this northern | expans:on programme increase of ox is an essentlal f‘actor

Therefors, encouragement of ox expansion is to be strongly proceeded, and veterinary
facilities and ox training centres are to be provided as well as extension work for promotion of
cultivation in the northém region ' _

‘Fable 3- 48N0rthem Expansion ofCullwated Area by Base Scenario- Agracultuml

hxpansmn
B . Present (1993  1i | | i i
- |Cultivated | Culth | Plantea - Cultivation Method %

: Oxi L Mcc?u.nmc&

. Cultiatlon} | C““m'l'“

[ Pronce |

| o-a) L

Mo IGO’IL( : B
: T amldoi|
I sosoicas) 1
N simlcasi)| 66
x5 (

Lusaka
Copperbelt]
Central "
HAWestem |
Westem | 1
Southem’
Luspuls- | 73663|
Esstern
Zamhia

93840126 216703 ¢ 60:)
11,226800] . 160,343(13 1) 496,020‘(40 I s76354i(17iK)
i B:se Scenurls-Aguieultural Fxpansiou (2015) _ i
LJosra] 13| ezesCiob) | 3sen2icsoid)] 28537 (0

3| o] s e somslia | erseices
Tamess| 22| ol o9 e swlcao| neae Ceoit)
el sl | vo| Tuannidial®] T ssoelcea )| omal
sl el onal raicie) | an BTV .
| s el i oft) ,_,‘..260809'@70

J EIE Y7 SRS K I 1) L ¢ 1(8) 13“38?9i
Hastem - | 734.804| . 'mm o 0id) -2929393 -439433(603)
zamdia [2510244] - 31 2396075 Y 38,688(= 213 1199,255(50,2):153120_(43,!)




(6)  Agricultural Development
(A)  Value Added oi‘Agr’icu'!'tufél‘ Sééfor’*s 'by Three Seenarios

‘Table 3- 49 shows lhe value added of each sub-sector of agncullure by three s¢enarios. Total
value added is maximum of about MK 699,801 in 2015 in the Base Scenario- -Agricultural
expansion, and followed by !he Base Scenario-Indusirialisation and ‘the Conservative
Scenario.

Tab1e3 49 Value Added of Agricultural Se(‘tors by Three Scenanos _
Year 1990 - 1991 1994 _ 1995 2000 L2008 2010 1015

SPopubation €100y -~ 238 796 Eied TEID | 9412 10463 11602 1238

Ratie - 100 108 114 i1 127 142 . 137 173
GYA lmposed (o Agricultural Sector :

i

Impoted GVA Growth Rate M)
GVA Groath Ratla fo 1993 50, g KV
Agrkunuralcvnim(cm\mgm) S R L
Crops: . (Kmiltica) . 177,607 - 187,692 197,777 . 248201 298625 - 362687 435,150 -
Livestock (K milticn) 43614 47,624 49,635 59689 69,792 . 79,686 89,630
Wildhife (K million) 13,000 33390 13,806 1627 17,830 19637 T a0
. Forestry - (K miltion) 485979 51918 3505} 7adss 853n 98987 114,758
Fishery - (Kmifliea) - - 14082 13410 15047 19023 23352, 29780- 36,934
Tolat GVA (K milllon) T199281 T M3 33137 416883 - 494,919 SOKTIT £99.801
Growth Rate of GVA _ L&Y% - 48% O 4T% . 38% 38% . 313%
" Ratiols 1993 ) C100.0 056 1107 1393 1654 199.1 2338

_ My L 60519

. _ 1550~ a95 2000 2605 . 3010 . 2018
Pogulation . (‘i 000) C 7383 8012 . 8221 - BN - 9713 . 10994 12665 14336

Ratie 100 - 169 i it4 1B32. - M9 N2 194
GVA imposed to Agriculture ) ‘ ) . .

Imposéd GVA Growth Rate (%) £
GVA Growth Raflo to 1993

Agriculturel GYA Plan (Gross Margln
Crops {K miltion)

177,600 183813 190018 < 221,045 252012 WL 350,124

Livestock - (K milfion) . AS614. 48436 . 31350 6524 . 20,082 93810 -1:7532.-
CWilRfe T (K miltion) 13,000‘ 13,000 13,000 13,000 13000 13,000 - 13,000
© Fofestry  (Kmiltion) 48979 - $0.449 51918 T 60,0497 69,502 20424 - 93012
Fishery  (Kewltion) - 14082 . 15410 - 15,168 19810 24926 333 A
Tolsl GVA (K million) _ 199,285 31LES8 31463 370617 . 439587 526,653 616,382
Growth Rate of GVA _ o 490% A% XY T 30% 37% 3%
__RaHota 1993 © ' _ 180.0 1040 ¢ JOTA 1268 . 1459 - 1760 20840
" Increase of Irifgated Arvea (ha) i . : . 38,589.0 551390
" Year §590 1993 1994 1995 2000 2008 2010 . 101% =
Poputation - {1,600) 7383 . 9%:8 810% . 829F 9358 10,025 10407 - 11,589
Rate 100 107 N N > 124 136 146 157
bsposed GDP Growth to Agriculture : ] ) !
Growth Rate (%)

Growth Ratlato 1993 . :
Agricultural GVA P!an(Cross \hrgln) : . . - ) - i
Crops (K miltion) - 177601 180,922 ° 184,237 200,810 217,384 - 233332 - 289470
Livestock - (N miltica) C45,614 1377 49,140 7 57956 [ 66971 - T4233 . BL69S .
Wildlife  (Kmillica} 13000 13,000 13,000 .. 13,000 13,000 13000 13,000 .
‘Forestry (K pulfion) 48,979 . 50253 51,526 32,600 . 63,526 69,139 < 40T
Fishery . (Kmillica) C14082 0 3410 14956 . 18357 122,020 27,147 32758
Tota) GVA (K million) C199281 306961 311859 - 347,723 © 382,702 '436870. 44,119 - 52.“-‘
Growth Rate of GVA : 26% - 15% Li% . 9% A% A ‘
Ratio (o 1993 . : _§60.0 1006 1045 1162 1309 1460 . L 1g)
Increaseoflrﬁgalﬂh\rn(ba) ik : o : i 168830 - - 0 31,1890
Toie) - e — — - :

1) 6vA of wildfife is estiniated at 3.5%5 of Agm'ulturnl OVA K394 billiva bf i 993 (CSO),

refeering 10 Report I\o 11570-2.4, World Bask.
2) Wildlife is assumcd to increase a1 an half rate of Agsicultural VA



(b)  Seale of Farm Land to be planted-

© According to the Gross Domestic Product Plan set up for each scenario, fam land 6 be
planted and pmposed créps are eshmated as followmg Table 3-50.

Tab|e3 50 Required Planted Aréa by Three Scenarios (Unitha) .

~ Crops : Actual Basé Scenario - Base Se¢nario « - Conservative Scenario
' Agriculiural - Industrialisation
Expansion _
O H 2008 2615 2005 2015 2005 2015
@ Maize 820,396! | 1,138,000 1,333,000] [ 1,023,200 1.218,600] | 944,500 984,800
Sorghum ] 4anm92f| 0 79000 196800 71,100 88600 65600 71,600
Millet - - 54,8081 | 1200007 1572000 | 108000 143600|| - 99600 116,100
Rice(®t) . (0| 1uf| . 42500 22800 | - 19600 24,800 15900 20,100
Rice(tWS) * |, . off 180 2800|] 2100 3,000 1,700 2,500
'Rice (IntDS) (%) 0 200 1,400 1,050 1,500 850 1,250
R Wheat 3,686 0 0 0 0 0 0
I Wheat ' 13,6561 24000 33200]| 26900 37,200 21,800 . 30,200
Cercals | ess049f 3.381,200 1,645,300] [ 1,252,950 1,517,300] | 1,149,950 1,226,550
Cassava 1078121 135400 174,600| | 152,500 193,200 123,000 155,900
Potatoes 1,670 S2,500 3,400 12,800 3,900 2,300 3,100
Astarchy . o | 109,482} 137,900 175,000 | 855,300 197,100 125300 159,000
Sugarcane -~ -* | 13,000] 21,000 -23,000|| 21,000 21,000 21,000 21,000
Sugar crop | 3000 21000 21,000 | 21,000 21,0000 | 21,000 21,000
M.Beans - 334891 53,800 73200 | ' 60,600 - 82,400| | . 48900 - 66,500
Pulse Crops : 38,489 53,800 73,200 60,600 82,400 . 48,900 §6,500]
Soybean | 19854} e3900 94900| 26,500 - 29,200 21,200 29,200
Groundnuts (R) 68,808] | 269,000 512,400| | 15000 123200|| 97400 - 130,400|
E Groundnuts(I) - - (*) |. 13656} 24000 33,2000 26900 3720001 21800 - 30200
" Sunflower o '35,89% | ] 0 S0 : @ : 0
Seed Cotton . 76,492f| 68,000 ol{ 63000 90000]) 54400 72,000
|oitsced Crops 204,719] | 459,900 645,500] | 236,400 - 279,600] | 194,800 261,800
Tobacco( V) 3,558 5000 6,200 4,000 5,000 3,200 4,000
Tobacco(B) _ | 3,388 6500 10,000 5600 - 8100 4500 6,500
Tobacco - o 68def| T 11,900 16,200 9,600 13,1000 F - 7700 10,500
Tomatocs + {6000 6900 9,800 2700 11,0000 [ 6300 . 89500
Onion ' 1,000 1,100 1,700 L300 1,900 1,006 1,500
Cabbage ' 3,000 3400 49000 3900  ss00]f 3100 . 4,500
Lettuce 3 663|800 . 1,100 900 . 1,200 700 1,000
Carrots s 1,000 LI 1,700 1,30 1,900 1,000 1,500
Vegetables 1e63|| 13300 - 19200 | - 15100 23,500} 12,100 11400
Coffce . * 1 6184|1200 18,000 _.7mm © 13,800 6,300 9,500|
Tea - § 140 190 2ol 130 160 100 130
Stimulant Crops 631 12,190 18,240 8036 11,960 6,400 9,630
Orsnge o 7,154 9,700 14,600 7,000 10,500 5,700 8,500
1} ‘Banama ¢l gm|l o500 2000|100 ool {900 12000
& ‘ Fraits PR I8 11,200 16,700 8,100 12,000 6,600 . 9,700
Flower . . v b o as0l] 1250 2,500 380 so0f ) - 310 0 0 380
ANew Crops - oy 280)] 1_.2_50. 2800 | -3se . ose0] o310 0 c3s0
Total Planted Aren - | 1,363,050[ { 2,103,640 2,632,810 .761 460 2 1s6,4¢0| | 1,573,060 1,782,460
lmgacm Area (). | - S3.021f) 84,740 183,640]| . 81,610 107,160| [ ' 69,910 - . 90,810
| Ineremental from 1993 - ST é0619f| - 28589 (sa139]| - 16889 . . 37,789

) *: Irrigated Crops 2} (*) ¢ Irrigated but not counted in irrigated area. 3} Groundnuts(i): conSIdefed as
E supplcmcmal irrigation <rop before wheat. 4) Sunflower is considercd (0 decreass its planting area due to
décrease of price. ) Seed collon is also considered (0 decrease in ADP-1 due 10 lower income for farmers.
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(¢)  Allocation of Irrigation Area by Provineces

‘As resulting in Table 3-50, irrigated lands are to be developed at about 61,000ha for Base
Scenario-Agricultural Expansion, and 54,000ha for Bas¢ Scenario-Industrialisation and
38,000ha for Conservative Scenario respectively. On the other hand, potential irrigation areas
are estimated at about 132,000ha in the country as shown in Table 3- $1. The locations of
potential areas are shown in Figure 3-11. For appropriate allocation of said  irrigated areas,
following priorities have been consxdered

< PriOril_ies >

- Lower income regions. : (Luapula, Westem North-Western, Noﬁhem)

- Lower yield region. : o (Western, Eastem Lusaka Nonh-Westem)
- Food unbalanced regzons among Agncuhure dominant provinces, (Western)

- High potential region on water resources. ~ (Luapula, Southera, Central, N/Westérn, Northern,

Western)

Based on above priorities, basto allocatlon ratio has been tabulated as shown in the Table 3-

~Table 3-51 Potennal Trrigation Area and Allocated Irrigahon Projects

Province . - Luxaka Copperbelt - Central NfWestern  Western  Southern  Luapula Northem  Fastern

Potential Irrigable Arca (ha) ' - - . R
132,461 3.0100 10,260 - 15,570 15,260 13,410 23,148 33,555 13,329 4,419
" Basic Allecation Ratio oo : '
W 9% 4% 3% 1% 9% 0% 6% - 4%
Allocation for 61,000ha based on Basic Allo¢ation Ratio - '

61,000 - 1,100 5000 3,000 8,000 14,000 6000 18000 4000 3,000
Existing Irrigation Projects - -
ASIP Rehabilitation Project -

267 - 10 1o 0 0 e '39 0 0 2
Existing Expansion Project B _ _ ' :
16,484 1,900 - 4,200 0 290 10 . B450 1,144 49 0

* New Irrigation Projects (in case Basc Scenario - Agricullura) c(pansion)
Mulupurpose Dam Project

6,590 810 578 0 0 0 0O 0 0. 0
Ireigation Dam Project o : - - '

8,480 0 0 0 0 0. 0 1000 0 1,480
Run-of-river Project : ' - '

29,000 0 0 5000 6300 7,000 0 4000 6700 0

Total (ha) 60,821 2,720 - 10,120 5000 6,590 7,010 8530 12144 7,190 1,508

In selection of irrigation project, fi st pnomy has been set on the ASIP Rehabllltahon Pro;ect :

and the Existing Expansion Project. On the other hand, three mulnpurpose dams, namely
Chongwe, Kafubu and Mutundu dams are selected as peri-urban i irrigation projects which aré
able to produce valuable crops fike vegetables And, among femaining proposed dams, two
dams namecly Lufubu and Lundazi dams are selected from aspeet of less cost and gravity
conveyance system. Remammg projects are selected from run: of-nver potemzal areas ‘to
meet the bas:c atlocanon areas of pfovm(:ial basrs
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3.4.5 Livestock Developntent Plan

(1) Direction of Lwestock Development

“The cattle population increased from 1,730, 000 in 1980 to 2,680,000 in 1989 at the high

growth rate of 4.5%, but decreased te 2,540,000 in 1991. Traditional farmers owned about
2,178,000 head (82%) of cattle, and commercial farmers shared 491,000 head of cattle (18%)

in 1990. . Annuat meat consumplion per capita is 14.20kg {average for 1980-90 for urban

population (fig gures for rural slaughtering aré not known) of which pﬁultry meat is 5.57kg.
This consumption rate is the same as that of Japan in 1970, so that it is proposed to be

~ maintained to the year 2015 at the same rate as national population growth. -

Cattle number rapidly increased with a high growth rate froms 1980 t6 1989, However, callle
number decreased shasply afier 1989, especnally in Southern Province. The reason for the
decrease is considered 1o be over-grazing in the Kafue Floodplam Then‘fore growth of
cattle number should be much less than 4.5% per annum in the future.

Present per capna meat consumption level is considered to be a good rate, and this rate should

" be maintained in the future. To realise this per capita meat consumption rate (14.20 kg/year),

it is necessary {0 increase the number of livestock at the same rate as the national population.

(2)  Projection of Livestock Population .

Livestock numbers are projected to grow at the same rate as national population growth, and
will increase to 1.73 times the 1990 number for Base Scenario-Agricultural Expansion, 1.94
times for Base Scenario-Industrialisation, and 1.57 times for Conservative Scenario
respectively. Table 3-52 shows the projected tivestock numbers in 2005 and 2015 for each
scenario.

Table 3-52  Projected Number of Livestock by Three Scenarios

Base Scenario- Base Scenario- Conservative
Aericultural Expansion Industriatisation Scenario

: 1990 2005 2015 2005 2015 2005 2015
Ratio of Growth __ 1,060 . 1,437 _ 1,725 1,489 1.942 1,358 1,570
Livestock Number (1,000 head)

Catile 2,669 3,780 4,603 3.9 5,182 3625 4,190
Sheep!Goals 597 839 1,021 831 - L1150 ‘804 929
Pouliry 1.921 11,224 13.661 11,794 ~ 15383 10,757 12,436

{Note) Ratio of Growth: following the projected growth ralio of the nalional population.

‘However, as shown in Table 3-36, in Southern province, the cattle number already exceeded
“the natural breedmg capacity at 1990 year level. Therefore, it is necessary to solve the

over-grazing in the Kafue floodplain to increase the livestock numbers.

(3) Lwestock Development Plan

There are several alternatives to increase hveleck numbers, particularly cattle numbers, by

~ the year 2015.
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Two alternative are considered t6 solve over-grazing in Southemn Province, namely:

- to prepare irrigated meadow grass at about 116,000 ha for excess number of cattle of
about 1,060,000 head using Kafue water in the floodplain, _

= to expand cattle in the northern region to mitigate over grazing in Southem
Province. : : B R :

However, necessary water of about 116 m’/s for irrigation of the former plan Is 100 heavy
burden for the Kafue rivet. Consequently, northern expansion plan is selected for livestock
development. ‘ L o I o S

This direction is supported from a viewpoint of effective utilisation of. resources of the

country. Table 3-53 shows the expansion plan for the Base Scenario-Agricultural Expansion.
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Table 3 53 Lwcstock A!Iocalmn Plan by Norlhem Expansion

- (Base Scenario-Agritultural Expansion) o
Lusaka|Copper-| Central [ Nf - | Western{Southern | Luapula[Nerthern| Eastern | Total
belt Western . - . . . .
édlngCnpanly Iu A\atlable Roughage -
vailable Feeding by Agrlcultural Land uceplShmmgC‘umsalion Area - L . . -
Agricultural Eand (ha) | 335,666] 225,602]1.142.703] - 303,491]1,457,16971,963,977] 687,620 542.097]1.681.121]8,543.450
Capability of bezed [#1] 34,0000 23.000] 114.000] 30,000] 145.000f 196000] 63.000] 34000 163.000] 834,000
Available Feeding by Staple Crops Fleld . s N ‘ N ST o i
Staple Crép Land(ha) $3.635] 63.850]: 197376] 74,740| 107,025] - 270,700{ 112,130 240,210] 435,210]4,610,900

=]
'5'0

g AMaize, Sorghurn, 33.600] 68,800] 197300] 73,500] 92,400] 270,700; 111,500 234,200} 433,200]1,585,800
3 Aitlet . e ) E : . , i .

Rice Extensive . | 3% 50 6] 1,240 11,633] [ 630] 60100 2410 22,160

Rice Intensive Wet 8. ) D] ¢ el 3,000 o 0 [ 6] 3000

Capability to beeed ['2] 52,000] 67,000] 193,000] _ 73,060] 103,000] 261.000] 109.000] 234,600 474,000 13?0000
Available Feeding by Natural Vepetatlon - - . 5 . ] o
Floodplain Arca (ha) - [254,014] 273,381] 970.164]1,066,878]2,392,184]1,175.732] 163,047(1.648,743) _ 39,600 7589, 863
Capability ta breed]*3 [ 103,600] 109,600] 353.000] 427,000] 957.000] 472.000] 66,0001 659.000] _16.000}3,196,600] .
Capabliity tobreed | 188,000) 199,000 693.009[ $30,00011,207,000] 932,000 244.000] 942,000] 652.000]5,620,000] .
(heads) S - ' N ) . -

S I , _
Pr ‘-:dchatﬂeN’umher, e
Year 1990f 1.000] 81647 T3374] 503.512] 39,340]

Year 1995 1.132] | 99,000 24000] 370000] 67,000
Year 20004 1.275]  |112,000] 93,000] 642000 76,000
Year 2005 | 1.417] - [124,000] 10
Year 2010 1.571] - [138,006
Year 2015 ] 1.72%]  }151,000

107,821 223.880{2,668.312
122,060} 233,600]3,020,000|
C137.000] 285,000)3,402.000] -
153,000] 317.000]3,780,000
(59,000] 352,000]4,192,000
186,000] 386,000]4,603.000

Excess Number - : : .

Year 1950 (Actual) 0 o] 130,795 0 0 o] 120,795

Year 1995 0 - 0| 260,000] 0 .0 L O] 260,000 -

Year 2000 . . 0. o 410,600 0 .0 o] "410.000]

Year 2003 : -0 o] 560.000] 0 0 0] $78.600

Year 2010 0 0] 782,000 0 0 0] “R18.600
i Year 2015 o o] 584,000 0 o 6|1,058.000
L4 “ [ TAltecation Flan by 2005~ g - : R _

Raom for Allocation - | 64,000 432000 - 0] 227,000 . 794,000 341.000] 2,418,000

Ratio of Rodm for 00255
AMocation T .

Allocation Number 13,600
Nurober in 2003 - [139,000

o.1787] 0.0000} 009331 ~ 03284 - 0.1410 1.0001

103,000 o a:660] 1960000 _81.00a) 376,000
£72,000] 932.000] - 74,000 343.000] 398.00013,778.000] .

Al!o'calion.l’ianbyiﬂls . ; s KRS
Room fot Alfecaticn | 37,000 253,000 o] 223,000] 761,000] 292.000]2,075,600]
Ratid of Room for - - | 0.0173 0.1267f 00000] 01073 63867 O3t 1.0000
Allocation - - S P 1 ﬁ : L
Alfocation Nomber 1 19,000 133.000] .. o] 114,000] 3%8,000] 13%,000]1,038,000
Number in 2045 170,000 1.078.000] 937.000] 135.000] $74.000] $25,000]4.603,000

Planndd Cattfe Allocalion .- . 1 ;
Year 1990 (Actual) - | 87.647] - 516.957[1,052.393] 12,186] 107.331] 123 880}1.468,312]
Year 1998 - [ [165.600] 92, 657.000[1,013.000] 32.000] . 186,000}  227.00013,039,000
Year 3000, .. | - |172.000] 169, 268.000] 971,000 -51.000] 263%,000]- 340,600]3,408,000
Year 2008 . 119.000] 13 878,000 932,000 71.000{ - 343.000] 3I9E.000]3,778,000
Year 2010 - - | J155,000 '978,000] - 932,000] 103.060] 452.000] 4562.000]4,193,000
Year 2008 © 179,000 1078000 932,000] 1 35000 573,000 525.000]4,603.000

fncrease Raté from ) 990 |- ‘ S - ) :
Year 1990 (Actual) | 108] 100] -« 100 1.00 1.00 To0] - 1.00
Year 15935 o120 120] .. 098] - re3t 11 . 1326 1.14
Year 2000 - X5 E 149 0911 419 246] 152 1.28
Year 2008 . | | 089 t61] 089 o 883] a8 1,78
Year 201 177} 13| : 436 2.0

N ERIONER H¥Y) 30,1201 1,934,458

- (Note) Co ' o ' o .
+2: Unilisation (30%), $ harhead - - : :
£2: Uhitisation (3024, 0.82 hathead .

*3: Utitisation (80%3), 2 hahead
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{4) Projectcd Number of leestock and Provincial Allocation

In the same manner as Table 3-53, caule has been all0cated for other two scenarios. Table
3-54 shows the projected number of livestock that are al!ocated based on the potennal of
~ breeding capacily of each province.

Table 3-54(1) Nu mber or Lwestock pro;etted for 2005
Number of heads in 1990

Provinée | o Caule ] Shcc-pl Goa(s _ chs S Pouury Cod

Lusaka 87,647  33% 13407  123% -1_0321 3.4% 1532000 - 20,0%| @
Copperbelt 74,31 2.8%| 16508 - 28% 21,18  7.0% 1219000 . 15.4%)|

Central = | 503,512 18.9%] 47,597  8.0% - 19842  65%| 987,000 - 12.5%|

N/Western | 59,340 2.2% - 9918 - 17%| 4132 '1'6% 219000 - 28%

Western | 546957  205% 8368  14% - 4667 13%| -3s8o00 4o

Southern * 11,052,795 - 39.5%( 2208  '46.3%] 13473 24.2%| 1,337,000 - 16.9%

Luaputa 12,186~ 05%| 29900 50% 3019 10% 7326000 4.1%

Northemn 107,828 . 4.0%| = 31875 SA% - 8318 . 27%| 855,000  10.8%

Fastern 223880 - 84%| 160359 - 27.1%| 157,855  52.0%| 1,008,000 12.7%

Zambia 2,668,512 100.0%| 392,156 1000%| 303413 100.0% ?,921".000 100.0%,
‘Base Scénario-Agricultural Etpansmn : 1,417 times of 1990 DR
Province L Cattle. Shéep/ Goats o Pigs _ . Poultn-

Lusaka 139,000 3.7%| 19000 2.3%| 15,000 - 3.5%] 2345.000 - 20.0%)|
Coppesbelt: | 128,000 3.4% 0 23,000 -2.9%| 30000  7.0%| 1,727000  154%)
Central 683,000 - 18.1%F 67,000 80%| 28000 - 6.5%| 1399000  12.5%
N/Westem | 210,000 $.6% 14000 19% - 7,000 16%! 310,000  28%
Western | 890,000  23.6%| © 12,000 14% 7,000 16%| 550,000  4.9%
Southern - | 916000 - 242%| 389,000  46.4%| 104,000  24.1%| 1,895000  16.6%]
Laapula 71,000 1.9%] 42,000 50%| 4,000 - 09% 462000  4.1%]
Northern 353,000 9.3%f 45000 5.4%| 12,000  2.38%| 1,212,000 . 10.8%
Eastern 389,000 10.3%] 227,000  27.1%| 224,000  52.0%| 1,438000 12.'1‘_%"

Zambia __ |3,779,000 _100.0%| 833,000 ' 100.0%] 431,000 100.6%| 11,225,000  100.0%]
Base Scenario-Indusirialisation ; 1,489 times of 1990 : ' :

Province . . Caille Sheep/ Goafs Plgs . Poultry
Lusaka H8,000  3.7% 20,000 - 23%] 15000 - 33% 2356000  20.6%
Copperbelt | 137,000 3.4% 25,000 2.8%] 32,000 - 7.1% 1,815,000 - 15.4%
Central 683,000  17.2%] 11,000 3.0%] 30,000 . -_6.7% 1,470,000 . 12.5%
N/Western | 242,000 6:1%| 15000  b7%| - 7,000 1.6%] 326000 - 28%
Western 943,000 23.7%| 12,000 14%| 7,000 L6%| 578000 - 4.9%l
Southern | 916,000  23.0%| 408,000  46.3%| 109,000 - 24.2%| 1,991,000  16.9%]
Luapula 84000 . 2.0%] 45,000 . 5% 4,000 - 0.9%| 435000._’_ 4.1%
Northern - | 405000  10.2%] 47,000, 53% 12,000 - 2.7%] 1,273,000  105%}
Eastern 416,000 '10.5%! . 239,000 27.1% 235,000 52.1%| 1,508.000 - 12.7%)
Zainbia 3,974,000 100,0%] 882000 - 100.0% -4_5:' 1000% 11,795,000 . 100.0%
Conscrvalive Scenarto ¢ 1.358 timesof 1996 . . . S S
Province Catile . Sheeps Go'm - Plgs i Poultry .
Lusaka | 133,000 3.7%| 18000  2.2%| 14,000  3.4%| 2,148,000 200%)
Copperbelt | 121,000 33%] 22,000 - 2.7% 29,000 . TA% 1,655,000 * 15.4% 3
Central . . | 633,600  18.8%] 65,000 8.1% -'21,000 6.6%| 1,340,000 - - 12.3%|
N/Wester | 186,000 5.1%| 13,000 Le%l 6000 LS. 297000  2.8%)
Western * | 845,000 23.3%| - 11,000 - 14% 6,000 - 1.5%| 327000 C49%)
Southern = | 916,000  253%| 372,000 463%- 100,000 24.3%] 1,816,000 oo 16.9%)
Lvapula 62,000 L7%| 41,000 T 50%| 0 4,000 1.0%] 443,000 4.1%
Northérn 313,000 B6%| 43,000  S4%] 11,000 2% 1161000  10.8%
Eastern 366,000  10.1%] 218000  27.1%) 214000  52.1% :369000 12.1%
Zambia 3,625,000 100.0%[ 803,000 100.0%f 411,000 100.0%| 10,756,000  100.0%

(Note) Cattle number of Southern and Cenlral Pmunécs is altocated 10 other provinces.
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~ Table 3-54(2) Number ot‘I.westOck projccted l‘or 2015

" Base Scenano—Agrqculiural Expansnon ¢ 1,725 times of .1990

-

Province - Catile - Sheép/ Goats + Pigs ¢ Poullr)
Lusaka ‘_168,000 36%] 23,000 23%| 18000  3.4%] 2,729,000  20.0%
Copperbelt | 163,000 - 3.5%]| 28,000 2.9%) 37,000 1% 2103000 | 15.4%
NCentral - {683,000 148%| 82,000 - 8.0% 34000 . 6.5%| 1,703,000  12.5%
Crwestern | 339,000 78%| 17,000 - 1% 8000  1.5%| 3718000 - 23%
Western - | 1,090,000 23.7%| 14,000  L4%| 8000 . 1.5% 669,000 - 1.9%
Southern 916,000  19.9%!| 473,000 " 463%[ 127,000 24 3%| 2,306,000 - 16.9%
Luapula - | 133,000 ©2.9%[ 52,000 “os0% < 5000 1.0%] 562,000 $.1%
Northern @ | 592,000  12.9%| 35000 o S4%! 14000 27%| 1475000  10.8%
Eastern . | 499,000  .10.8%| 272,000  27.1% 272,000  $2.0%| 1,739,000. ~ 12.7%
Zambia - | 4,603,000 100.0%)] 1,021.000  100.0%] 523,000  100.0%| 13,664,000  100.0%
Base Scmano—lnduslnalnsmon 1,942 times of 1990 - _ -
Province Catlle - “Sheep/ Goats ~ Pigs . . Pcuhq
Lusaka 179,()00 T35%|T 26000 23%| . 20000 T 3.4%| 3,072,000  20.0%
Copperbelt | 182,000 - 3.5%} - 32,000 2.8%)| 41,000 6.9% 2,367,000 154%
Central 683,000  13.2%] 92,000 8.0%| - 39,000 6.6%| 1,917,000  12.5%
NWestern | 491,000  9.5%] 19,600 L% 9,000 . - 1.5%] . 425,000 2.8%
Western | 1,179,000 22.8%| 16,000 1.4%| 9,000 1.5%| 753,000 19%
Southern | . 916,000  17.7%| 533000 . 46.4%! 143,000 24.2%| 2,596,000 . -16.9%
Luspula | 190,000  3.7% 58000 - 50% - 6000  1.0%| 633000 - 4.1%
Northern 800,000 - 15.4%| 62,000 . 5.4%| 16,000 2.7%)| 1,660,000 - 10.8%
Eastern 562,000 10.8%| 311,000 27.1%| 307,000  52.0%| 1,958,000  12.7%
Zambia 5,182,000 100.0%| 1,149,000  100.0%] 590,000 _ 100.0% 15,381,000 100.0%
Conscrvative Seenario t 1,570 times of 1990 o e -
Province Catile - Sheep! Goats Pigs Poultry
Lusaka 155,000 3.9%| . . 21,000 23%] 16000 3.4%| 2,484,000  20.0%
Copperbelt | 146000  3.5% 26000 . 2.8% ' 33,0000 6.9%| 1,913,000  15.1%
Central 683,000  163% 75000 8.1% 31,000 - 6.5%| 1,550,000 ~12.5%]
NfWestern | 280,000 6.7%| 16,000 17%| 7,000 0 15%| 344,000 0 2.8%
Western 998,000 . 23.8%| 13,000 - 14%| 7,000 - LS% 609,000 3.9%
Southern 916,000  21.9%| 431,000 - 46.3%( 115000  24.2% 2,099,000  16.9%
Luapula 100,000 - 24%| 47,000 5.0% 5000 CL1% 512,000 41%
Northern 465000  11.1%] 50,0000 5.4% - 13,000 27%) 1,342,000  10.8%
Easfern 446000 10.6%] 252000  20.1%] 248,000 ~ 52.2%| 1,583,000  12.7%
Zambia 1,189,000 100.0%] 931,000 - 100.0%] 475,000 100.0%] 12,437,000  100.0%

(Nofe) Catile number of Southern and Central Prd\:in;:e_s i$ allécated to other provinces.

’ Water'Cbxisﬁm'pﬁOn of'Li\’re's('ock'. '

Dependmg on the’ number of hvestock in each provmce (Fable 3-34) and the nit water
reqlurement (Table 3- 39), tota! livestock water demand is estimated as shown in Table 3-55.
The maxinuim water requirement reaches 250,000 m3/day for Base Scenario- Industriatisation,
and minimum will be 202,000 m3/day for (,_‘o_nscrvaiwe Scenario. :
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Table 3-55 Water Requirement of Livestock by Three Scenarios

Scenarios | Actual | Base Stemario- | Base Scenario- | . Conservative
Agriculiure | TIndustrialisation Scenario
o A Expansion . . S L
Province |- 1993 [ 2005 | 2015 | 2005 - [ 2015 2005 .| 2015
. {(m3/day) Km3/day) |(m3/day) |[(m3/day) |(m3/day) |Gn3iday) [m3sday) |
Lusaka . 4,451 6,921 87367 7,332 9,000 6610 7,691l
Copperbelt 4,300 7002 8830 749 9,872] 6,648 7,935
- |Centrat 22,334 30,391} 30,962]  30,552] 31,3730 30,305 30,687
- [NfWestem 2,52 9,029 15,187f 10,354 20,629 3,008 11,925
[ Western 22,5991 36,713 - 44,937] 38876 48,636| 34837 41,141
Southern - | . 502241 47,738} 50,007 48,247 51619 47293 48862
Luaputa 12201 3,903 6,666) 4497 o904 3513 523
Northern 538d 15,777 25,8021 17,948 - 34490 . 14,077 . 20,483]
~ |Eastern - 15,678 25,138 31,637] . 26,711|  35625| ..23810] 28469
Zambia (128937 182,612 222,395 192,011] 250,383] 175,102] 202 407

' (6)' Feed Projecuou or Lwestock
Supply of roughage feed is met by the grazing system allocated as shown in Table 3-54 (1) and

3-54 (2). Regardmg the concentrated feed, a requirement of about 700,000 tonsfyéar of
maize grain is estimated for Base SCenano - Agricultural Expansmn by 2015

Table 3-56 Reqmred Concenlra(ed Feed for leestOck

Cattle Pigs  Sheep/ Pou!(r)
: _ L -Goats .
Number in 1990 *1 49'1,032 32,760 40,213 2.831,000 %

Projected Number of Livestock
- Base Scenario-Agricultural Expansion -
61,000 4,329,000

2005 1.529 751,000 - 50,000 °
2015 1964 964,000 . 64,000 79,000 5,560,000
Base Scenario-Industrialisation _ o
2005 1419 697,000 46,000 57,000 4,017,000
2015 1.899 932,000 62,000 76,000 3,376,000
Conservative Scenario o R -
2005 1297 637,000 42,000 52,000 3,672,000
2015 1.521 747,000 50,000 6!,000 4,306,000

- Required Coneentrated Feed

(Unit Feed Requirement (kgﬂxeadfda)f) L fed b) fed by
30 28 0.3 0.1 Total B)»Product Grain

Base Scenarfo-Agriculturat Expansion - , (4?%) (53%)
2008 (Vyear) . 822,000 - 51,000 © 7,000 . 153000 1,038,000 - 488,000 550,000
015 Wy 1,056,000 - 65,000 _9,0007203000 1333000 627,000 706,000 oy
Base S¢enarto-Tndostriatisation R R g
2008 (Vyear) 763,000 47000 6,000 147,000 963,000 453000 510,000
2015 (Uy9) 1,021,000 63,000 8,000 196000 1,283000 605,000 - 683,000
Conservative Scenario ' o
2005 (tycar) 698,000 43,000 6,000 134,000 881,000 414000 467,000
2015 (Wye) 813,000 51,000 - 7,000 157,000 1,033,000 486,000 547,000

(Note) 1) Avaitability of by-product (47%) is discussed inSection 3.4.2 (2).
2) Concentrated feed is considered to prepare only for commercial sector,
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3.5 Ilydroeleclnc Power Generation

3.5.1 Present Situation of Elcclr:c Power Supply and ])em:md

(l)' Pc-wer Statmns 7

In Zambia, electnc power is supplied by Zambia Electricity Supply Corporation Lid.
(ZESCO). ZESCO currently supplies power through two systems; namely the interconnected
system and various isolated systems. Also Zambia Consolidated Coppert Mines (ZCCM) owns
private power stations. The location of the existmg power stations and transmission lines are

1lluslra{ed in Flgure 3- 12
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(a)  ZESCO Interconnected System

" The total installed capactly of the mtercbnnected system is'1 623 MW but the total avaﬂab!c

capacily is 1,608 MW since Lusaka and Mongu Power Station are ot used. The working

power stations are the hydroelectric schemes such as Kanba North PS (600\4\\') Kafue
“Gorge PS (900MW) and Victoria Falls PS (108MW).

(b) ZESCO Isolaled Systems

Isolated systems, not connected (0 the National Gnd cover the eastern part and the wéstem .

- part of Zambia. Until 1993, the eastern part was covered by two isolated systems: Lusiwas
and Northern System. In both systems all the working power stations ace - hydro-power
schemes. Other arcas are covered by isolated diesel stations. The Lusiwast System has been
supplied only by Lusiwasi Hydro-power Station with available capacity 12 MW. The
Northern System has been supplied by three hydro power stations: Chishimba Falls, Lunzua
River and Musonda Falls Stations, with total available capacity 11.73 MW. These stations
were somelimes unable to meet the winter demand of the areas due to low river flow. In 1994,

Serenje Substation Project (330/66 kV, 60 MVA) was completed to increase the capacity and -

to improve the reliability of power supply in Bastern, Northera and Luapula Provinces. By this
project, the Lusiwasi and Northern Systéms were connected to the interconnected system
Eight isolated diesel power stations with total available capacity of 4.21 MW still exist in
Zambia. Thcse diesel power stations are of small capacity and mostly very old and unretiable.

(¢) ZCCM Power Stations

ZCCM own seven power stations. The total instalied capacity is 138 MW. Gas turbine and
thermal power stations in the Copperbelt are installed for emergency operation in case of
clectricity failure from the interconnected system Two hydroelectric power stations in Kabwe
are used only to supply the mines. If the mines have a shortage of electrtclty, power supply
from the interconnected system 1s possible. :

(2}  Transmission

Seven voltage levels (330kV, 220kV, 132kV, 88KV, 66kV, 33KV and 11kV) are utilised for
the existing transmission lines. The main transmission line networks are as follows: .

- T he lwo major hydropower stanons Kariba North and Kaﬁ:e Gorge are both
connected to Leopards Hill’ Substahon by two 330kV tines and Kafye Gorge
additionally by one 330kV line via Kafue Wesl Substatlon to Leopards Hill
Substation.

- Three 330kV lines from Leopards Hul! to Kabwe Four 330kV lines fmm Kabwe to

Copperbelt, two of these go straight 10 Luano, the lhird one via Kitwe to Luano and-

“the fourth one terminates at Kitwe.
- Two 330kV transmission lines lead from Kariba Nonh to Kanba South Station.
- One 330kV line from Kabwe Substation to Serenje Substation. Since completion of

Sercnje 330/66kV Substation in 1994, Lusiwasi and Nonhem System are connected
to the mterconnected network :
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(3)  Electrical Energy Generation and Consumption

(1)  Peak Generatio’iiﬁnd Demand

' Figure 3- 13 presents the variation of the aitnual peak generation at the power stations

connected to the Interconnected System together with the peak demand in Zambia and the
exports to both Zimbabwe and Zaire. Flgure 3-14 presents the variations of the aniual

) domesno peak demand
- <Peak Generatton >

The total peak generallon of powet stations ¢onnected to the interconnected system in

Zambia in 1992/93 was 1,433 MW. The sources of generahon were as follows:

= Toltal Interconnected System _: 1,433 MW 98.4 %
- Kariba North Hydropower Station ;398 MW) (411 %)
- Kafue Gorge Hydsopower Station ¢ (T30MW)  (50.1 %)
- Victoria Falls Hydropower Station : (IOS MW)  (7.2%)
= Total Isolated Systems o : BMW  16%
- Hydropower station 0 (20MW) (14%)
- Diésel Power station C (BMW)  (0.2%)
= Total in Zambia o L4AS6 MW 100%
< Peak Demand >

The total peak demand of Zamblas mterconnected system in 1992/93 was 1,433 MW The

'propomons of démand were dmded as follows

- Domesllc Use in Zambia | . 993 MW 70 %

- Exporis to Zimbabwe _ ;o 440MW - 30%
- Exports to Zaire : 0 0.
< Total > e ¢ 1,433 MW 100 %

The peak demand on the Zanibian system 993 MW was divided between the bulk consumers
in the following proportions:

- ZCCM Power Dmston L SeaMW  STY%
- ZESCO South - 203 MW 29%
- ZESCO North : 138 MW 14 %

 <Total> -1 993MW_ 100%
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(b}  Generated Energy and.COnsumed Encigy

< Energy Generated >

The total electrical energy generated by the Zambian power stations’ connected to the
Interconnected System in 1992/93 was 6,850 GWh. The sources of gencration were as

follows. B _ E
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= Total Interconnected System
- Kariba North Hydropower Station
- Kafue Gorge Hydropower Station
- 'Victoria Falls Hydropower Station
= Total Isolated System
- Hydropower Stations

- Diesel Power Stations -
- < Tolal >

< Lnergy Consumcd >

6,400 GWh
(2,540 GWh)

: (3,211 GWh)
( 649 GWh)

63 GWh

{49 GWh)
: { 14GWh).
6,463 GWh

99 %
(39%)
(50%)
(10 %)

1%
(0.8%)
(0.2 %)
100 %

The electricity consumpnon of the Zambnan mtercOnnected system in 1992!93 was 6,400

1mpox1ed from Zaire.

- Zambia

= Exports to Zimbabwe

- Exports/ Imports to Zaire
< Total >

6,600 GWh

1,200 GWh
-1,400 GWh
6 400 GWh

-GWh and the proportion of consumpuon was divided as shown below. More than 100% of
the energy generated by the interconnected power stations was needed to satisfy Zambia's
‘own need. Abeut 20% of total consun‘npuon was exporied to Zimbab\\.c and the batance

103 %
19%

22 % (Import)

100 %

The electncny ccnsumphon of the Zamblan mterconnected system of 6,600 GWh was dmded

between the bulk consumers in the following proportions. The energy consumption of ZCCM
power division was 4,220 GWh corresponding t6 64% of the Zambian total. The total energy
consumption by ZESCO was 2,380 GWh corresponding to 36% of the total,

-. ZCCM power division

- ZESCO South

- ZESCO North
<Total >

4,220 GWh
1,610 GWh

770 GWh
6,600 GWh

64 %

24%

12 %

100%



£

g

Energy (GWh)

3
) — o = <t vy v N & e O ~— <
O 00 0 W & b ® & & o Q{Q
T T e C e S e, S s S ~— -~ —_—
R S o d & - R -
2 8 5 8 8 3 8 85 8 g8 7 &
SO FamEmegy | 0= Peak Gemration —A— Doméstic Vear
—M— Expoit to Zimbabwe  —¥— Export to Zaire '

Figure 3-15 Generation and Consumption in Zambia Interconnected System

7000
G000
4
5000
=
£ 4001
o
?3,(11)
o
o
2000
1,000
$
0 g
(=] - (2] U'a] O o (=] — [sg]
A EEEEEEE N
hwww.oo;g@oooowoomao\
|—¢~nomﬁik _-f}chcxt © —A—ZESCO South —><-2r;sco.\"m| _ Year

Figu re 3-16 Domestic Eitergy Consumption by User

3= -



352 Eleclriciiy Demand Forecast

() Future Domestic Demand

The Zambian bulk consuners comprise ZCCM and ZESCO retail users (South and North).
* Generally, the electricity demand will increase at the same rate as GDP. As showa in Table
3-57 the future electricity demand for ZESCO retail users (ZESCO South and ZESCO North)
is estimated according to the changes in GDP discussed in Supporting Report [A] . As far the
future electric demand for ZCCM, it is projected judging from the past records and future
development programmes that the cureent situations (Peak demand: 562 MW, Annual
-~ consumed energy: 4,220 GWh, in1992/93 tevel) will continue.

Table 3-57 ZESCO Retail Users Demand Forecast

BascStenario Agricultiral | Base Séenario Industrialization] ~ Conservative Scenario
. Expansion , SR T TR R T o - ~
Year | Growth | Demand [Consump Growth | Demand [Consump] Growth | Demand [Consump,
: Rate %) | MWy | (Gwh) [ Rrate )| oWy | (GWh) | Rate 98)|_MW) | (GWan
1993 ' 431| 2,320 : 431] 2,380 431 2,380
(Actual) o : - - - -
1994 3.9 448§ 0 2473 o420 - 481 2,492 2.2 440 2,432
1995 sdl o AN o259 530 7415|2624 2.7 452] 2,498
2000 . 49 598 3,301 53] - 615 - 3397 2.4 35091 2,813
2005 T a3l mo| 39 . 40| 0 748] 4,133 1.9 560 3,090
2010 33 83| d612] 40| %1} 35028 1.7 609 3,362
2015 . 32 L 978)F 5392 400 1108 6,118 1.5 - 656 3622

‘(b))  Future Export Demand

At present, Zambia exports electricity to Zimbabwe and Zaire. Increased electric power
“exports to neighbouring countries have been planned by ZESCO. ZESCO plans power
exports as shown in Table 3-58. At the beginning of the 21st century, the export power
demand to neighbouring countries will be 840 MW (5,040GWh). This future export demand
is equivalent to 85% of 1992/93 domestic peak demand (993 MW) and 76% of 1992/93

domestic energy generated

(6,600 GWh).

 Table 3-58 Exp_o_rt ?lan foir Hydro-power 'up to 2015

T Country | ‘Year | © Demand | Energy/ Annum
P R I ™MWy (GWh)
Zimbabwe - 1993102015 100 - T 600
‘| Botswana 1993 t0 2015 30 180
South Africa 11996 to 2015 500 3,000
Namibia 199410 1997 2 10
‘ 1998 (6 2015 50 300
Tanzania 200016 2015 100 600
Malawi © 3000 10 2015 60 360
Zaire 1993 10 2015 0 0
<Tolal in 1995> 132 790
- T <Total from2000> | 840 5,040

(Notc) Encrgy/Ann. estimated as 8,760 hr x (MW/1000) x 0.7 (GWh)
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3.53 Fulure Programme of llydroelectrlc Power Generat:on
(1)  Promotion of Large-Scale Pro;ects for Export of Electr:c Power _

In 1992/93, Zambia exported 440 MW of eleclﬂc power This was equwa]ent to 30 % of the
total demand in Zambia. According to the ZESCO programme for power export, the export

power will increase to 840 MW as ‘shown in Table 3-59. Thxs is almost double the present
demand.
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Table 3-59 Export Pian for Hyd ro-power up to 2015

Year Domestic Use Export Use Total
1. Demand MW) ' SRR
|- 1993 (Actual) = - 991 (76%%) 440 (36%) 1,433 (100%6)
2005 : 1,272 (60%) o 840 (40%) 2,112 (106%%)
-2015 - 1,510 (65%) 840 (35%) 2.380 (100%)
Energy (GWh) o
- 1993 (Actual) 5,600 (104%) =200 (-4%) 5.400 (100%%)
+ 2005 3,141 (62%) 5,010 (38%) 13,181 (190%%)
- 2015 9,619 (66%) 5,040 (34%) 14,659 (100%)

“To accomplish this programme, ZESCO proposed the construction of two projects, namely

the Kafue Gorge Lower Project and Batoka Gorge Project to be completed during the coming
two decades -see below. Following several studies, the feasibility of both of these projects has
been confimied. Afler agreement between Zambia and the countries which import power
from Zambia, the final decision of project commencement will be made.

Kafue Gorge Lower P.S.

- Installed Capacity :@ 450 MW
- Firm Energy : 2,500 GWh
- Project Cost 486 Million US$
Batoka Gorge P.S.
- Installed Capacity 800 MW (No.1 & No.2, Zambia Share : 400 MW)
- Firm Energy 4,600 GWh (No.1 & No.2, Zambia Share : 2,300 GWh)

- Project Cost 1,648 Mitlion US$ (Final Stage)

-With regard to the promotion of large-scale projects for export of electsic power, these

programmes are attractive if the electric power export would be agreed between Zambia and
each neighbouring country because the power export will contribute greatly to the Zambian
cconomy. '

(2)  Stabilisation of Power Supply for Northern Parts of Zambia

Within the Northern Isolated System of ZESCO, the following problematic issues were
hightighted in the ZESCO annual report of 1990/91,

- Chisimba Falls P.S. - due to low river flow in the dry season, it was found necessary
- to carry out load shedding.
- Musonda Falls P.S. - occasional load shedding was carried out during winter season
due to the discharge is nil.

Serenje Substation Project was completed during 1994. This substation connécted the
ZESCO Interconnected System to the Northern Isolated System and Lusiwasi Isofated
System. However, because of the long transmission lincs to these areas, the line is frequently
cut by lightning. Power supply stabilisation is therefore still required.



(3) Improvement of Rural Ele;ﬁiﬁcatioxi :

In several isolated townships, electric power is supplied by diesel power stations installed at
each township. To meet the increasing future power demand for these towns, the diesel power
stations should be reinforced.  Also, small 'scale hydro-power station project should be
considered to secure rural electrification. ' ' ‘




3.6  Fishery

3.6.1 Present Status of Fishe’ry
_:(1) . General .

'Zambia has several large bodies of water such as lakes, rivers and swamps covering about

25,000 km® of the country, Capture fisheries are conducted in these water bodies. Capture

fisheries are operated on a commercial basis by professional fishermen or by commiercial

compames On the other hand, aquaculture has started only recently on a commercial or
government initiated basis. Production of aquaculture is still lmmed compared to the capture
fisheries. o '

(2) | Captm;'e. Fishery -

The national annual ﬁsh catch in 1994, 1990, 1985 and 1980'wa§ 7‘1' i?;OO tons, 64 '80'0 tons,

67,700 tons and 51,000 tons, respectively. Total fish catch appears to be growing steadily.
" However, fluctuations of ﬁsh catches are seviously large at the fishery aréas, much higher than

those of the total. Fish catches have been threatened not only by natural conditions but social
situations such as outbreaks of cholera or wars. When cholera occusred near Lake
Tanganyika in 1981, capture fishery was restricted or closed in the surrounding fishery areas.
Lake Kasiba was closed for almost 5 years during the Zimbabwe War of Independence

Per capita fish consumption decreased gradually from 12 kgs/year !evel to 8 kgsfyear since
1966. The decrease of per capita consumption is definitely caused by populataon growth

-rapidly exceeding the growlh of fish catch

(3) Aquaculture

As menhoned above aquacu!ture has recenlly been mmated and is expccted to conlnbute
significantly to increase fish production to meet high demand growih. In these circumstances,
aquaculture is growing rapidly at present. However, the exact status of aquaculture is not

-~ known by the DOF. Following table shows the prescnt status of aquaculture as reported to the

DOF and registered in the Water Board.

Table 3 60. Current Fish Pond Acreage

Acreage (ha) | Acreage (ha) [Acreage Apphedl
Province | . Reported Registered | inthe Study -
L ’ “toDOF | in Water Board
tusika 7 6L3 ' -3 61
Coppeibelt K 1,259 1,259
Central - Y R g o g
CINfWestern . 129 3 13
 {Weslern SN D X 0 N ]
o Southern. BT Ik R, . - 100] -
Luapu}a . B T ) . v 42
- [Northern T6s|. ., % AT R
o |Eastem - R - 1 Y
I (TR T T X | _-I662 1)



There is much difterence between two sources. But, there are much lack of registration in the
DOF. The fish pond area reporled by DOF was only 163.5 hain 1992. On the other hand, the
acreage of fish ponds as ¢stimated by the Water Right Survey was 1,662 ha:The acreage of
fish pond was estimated at 1,737 ha, that was agreed by the DOF in principle. This figure can
be applied as the acreage of fish ponds as of 1993, and annual production of aquacUIture can
be éstimated at 3,474 tons based on productwny of 2.0 tons!hafyear which is an average
productivity under livestock manure fe¢ding.

) Farm Gate Price of FISh

There are two major price systems for f' sh, one is for sardine by capturé fishery and the other
is for alarge fish as tdapla by aquaculture. Price of Iarge fishis much h1gher than sardine. Most
up-lo-date farm gate prices of fish are K34.25/kg in 1991 and K56.39/kg in 1992 for sardine.
Using these prices and consumer index of food in general, the fish pricé in 1993 has béen
estimated at K200/kg for sardine.

On the other hand, price of large fish is not su:rvey:ed yét, because market of large fish was
expanded recemly Accordmg to the DOF the price of large fish was about K] 200Ikg in
1993.

3.6.2 Fishery Development
(1} - Target of Fish Supply

.The annual fish catch of capture fishery feached 71 ,793 tons by the year 1994, However, per
capita consumption has decreased to 8 kg/year from 12 kgfyear due to rapid population
increase. Fish production appears to have steadily increased, but fluctuations are observed in
specific rivers, reservoirs and lakés. The Fisheries Sub-Programme aims to supply 12 kgfyéar

per capita as a long term target in Agriculture Sector Invesiment Programme (ASIP). The

~ population is estimated to reach 12.738 mitlion in 2013 for the case of the Base Scenario-
year.

Capture fishing is expected to grow, but is seems untikely to increase rmarked!ly. From the
trend of past growth, the fish catch will grow linearly with an annual increase rate of 934 tons
from 66,400 tons in l990 and is expected to reach 91,000 tons pér year in 2015

From this vnewpomt aqmcullure has to expand to rneet the deficit of about 62 000 tons per
annum for the Base Scenano Agricultural Expansion.

{2)  Development Policy for Thrce Sccmrms

Target fish supply is set at 12 kgfcapltafyear for all scenarios. It is almost lmposs:ble 6
increase the supply from 8.61 kg/capita/year in 1993 to 12 kg/caprta/year to meet the raised
target of consumption by capture fishery alone, Thus, rapid expansion of aqua-cu!ture as well

as encouragement of capture ﬁshery, will be necessary. Becausé of intensive éndeavour for

promotion and expansion of aqua-culture by the Department of Fishery (DOF) with support
of foreign donors, Zambian aqua-culture will expand, even though the industry is only in the
initial stage so far. However, first 10y¢ars will be reduced in its increase rate of supply. The
target of 2005 will be set at 10kg/capitafyr, and reach final target of legfcapntafyr in 2015.

C 3277 .

Agricultural Expansnon In thxs scenario, f' sh demand will i lncrease lo about 153 GOD tons per




<Frsh Productwrly of AquaCu!mre>

Aqua-culture utitising manure of poultry or pigs is recommended by the DOF for small scale
farmers. Producimly in thrs case is 2 tonfhalyear. In the future, commercial farmers or
enterprises will enter into aqua- cultural business. In that case, direct feeding will be the
nanner of breeding. Even in the latter case; productivity is estimated as 4 ton/ha/year because

‘oflow temperaturg in winter and insufticient oxygen dissolution at high altitude. It is assumed

for higher produclwrty of aquacultuse to keep mean tcmperaturc over 20°C through the year.
However, mean temperature drops lower than 20°C during winter for four months from May
{o August In the present plan, produc(mty ofaqua culture is assumed as 2 ton/ha.fyear asa

 conservative projection.

- Under the above mentroned conditions and basic development polrcy, fish supply and demand

for respective target years ¢an be esttmated as below

1) Domesuc fish demand is supposed t6 be fulfilled with domestic productlon Farget
supply is achieved with capture ﬁshery and aqua-culture. Growth in capture fishery is
projected as the current rate.

2) Fish cdnsumpiion is targeted as 10 kglcapltafyear in 2005 and 12 kg/capita/year in

- 2015.
. Table 3-61 Projection of Aqua-culture B
Unit .. | Roquired | Caph | Required | yyarer
Population Corisumptior{ Production rﬁ Aquacuitind PondsRr | pogand - | -
o [re0opasnsha e apiabar] (ondear) | (onyeany | Gondean Aq”"‘ag“‘““ (1000 m'/day}
<Admiml993> 7969 | 861 | 68625 | 65,151 3,474 1,731 C117
N Agicdtiad Bgansion | - o
-2005 . 104651 1000] 104,700 | 81,200 | 23,500 11,750 813
<2015 128 0 1200 152,900 [ 91,000 | - 61,900 30,950 2.131
- 2005 | 10,994 10,00 | 169,900 1 -81,200 | 28,700 [ 14,350 99
-2015 o 14,336 1200 | 172,000 | 91,000 81,000 40500 | . 2793
Consarvative Scanario o . _ & _
22005 10,025 1000 { 100,300 | 81,200 19,100| 9,550} ¢ 656
2015 11,589 1200 | 139,100 | 91,000 |- 48,100 - 24050 1.648

(3) - - Value Addéd (VA} ofFrshery Productlon e

Value added (VA) of ﬁshcry product has been estimated as shown in Table 3-62 in

" accordance with the growth of: production in each scenario. ‘Value added amounts to
maximum of about-M*K42,700 in Base Scenario-Industrialisation, to M'K36,900 in Base

Scenario-Agricultural Expansion, and to M*K32,800 in Conservative Scenano The acreage

of {' sh ptmds reachcs 40,500 ha 30, 950 ha and 24 050 ha respécuvely



Table 3-62 Fish Production and Value Added by ’I‘hree_Scen arios

Year _ [ 1993 1994 1995 2000 2010
Bas¢ Scenario- Apiculturad Expansion . L et e
Population  (million) 2969 8164 . $359 .9._4__12 __l0,4_65 11602 12738
Plan of GVA fo 1993 1000 1060 . LI24 - 13 143 2021 - 2343
Consumplion (kg/capualyr) 861 922 881 9 008 11003 :
Production  * ((6nshyT) 63.625] 75,267 73,900 88 700 104, 700 122,600 méoa
* Caplure Fishery - 65.151] "71,793] 71,300 76,200 '81,200 " 86,100 91,000
- Aqua-Culture 341 3414 2,600 12,500 23,500 41,500 61,900
GVA © (K omillion)  * H 0816 15,410.0 15,046.9 190231 23,3523 29,780.0' 359340
GVA 10 1993 (%) 1000 1094 1089 © 1351 1658 2115
FishPond ~ (ha) 1737 L,737f=====> 62505 11
Base Scenario- Indusfrialisation - . .
Population. .~ (million} 8012 8221 8431 9713 10994 - 12.665 - 14336
Plan of GVA ratio to 1993 LO0O 1030 1,060 . 1226 . 1419 (1642 1.899
Consumption  (kg/capitaiyr) 857 916 881  94085IBHE 11008
Production - - (tons/yr) 68,625] 75,267 : 74,300 91,300 109,900 139,300 m,ooo
CaplurcFlshcry 65,151 71,793 . 71,300 76, 200 81,200 86,100 91,000
Aqua-Culture _ IAT 3474 3,000 15,100 0 28,700 53,200 81,000
GVA K million) ~ * [14, 081.6 154100 15,168.0 193100 24,9261 33,321.0 42,7147
" GVA 16 1993 (%) 1000 1094 1077 1407 - 1770 2366 3.033
Fish Pond (ha) 1737 1, 07)==w==>  7,550% 8 26,600 x”’é”"é‘éb
Conscrvative Scenario _ _
Population (million) - 7.928 - '8.169 8291 © 2158 10.025 10807 11.589
Planof GVA ratio 1o 1993 - 1.000 1026 1052 & 1176 12'97 1.412 :
Consumption - (kg/capitatyr) 866 928  88% 944E 11.00
Production ~ ~ {tonshr) 68,625] 75,2671 73,600 86,500 100300 118,900 139,100
Caplure Fishery 65,151 73,793| 71,300 76,200 ‘81,200 86,100 91,000
~ Aqua-Cullure 3474 3474 2300 10,300 19,100 32,300 48,100
'GVA (K million)  * [14,081.6 15,410.0 14,956.1 18,357.3 22,020.6 27,146.9 32,757.5
GVA 10 1993 (%) C LO00 LO94 1062 1304 - 15368 1928 2336
Fish Pond (ha) 1,17 1,713 === 515‘:}%1“ 50 16,400
(Note) ' ' ’

1) *: VA: Capiure Fishery = K200, 000/ton, Aqua -Culture = K302 ,650/ton (1993 Constanl Pnce)

3 | | aclual produclmn

0
(a)

Water require‘ment of fish ponds has been calculated in each agro-ecological zone based on

Unit Water Requirement

Water Requirement of Fishery Sector -

evapotranspiration and 1 in 5-year drcmgh! rainfall.

In accordance with above conmderahons water requ;rement of ﬁsh ponds can be summansed

as below:

Peak Irrigation Rate (Supply Rate) - Annual watér' Copsumption . -~~~
<Zone> <Facility>  <Water Resources> <Facility> - <Water Resources>
Zone-1I1 1.06 litVssha 0,77 lit/s/a 16414 m*ha 7,289 m¥ha
Zone-1l 1.09itYs/ha 080 lit/sha 19,630 m*ha 10,505 m*fha
Zone-1 Li3livsha  0.84 liv/sia 23,149 mha 14,024 m¥ha
<Average>  1.09JiYsha  0.80 liv/stha 19,7231 m*ha 10,606 m*/ha
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From above results, i water is avanlable it is more preferable to introduce fish ponds in the .
northern reg:ons (Zone-1II) than in the Southern region (Zone-I) {0 save water resources as
well as opération cost of water Fish ponds in the southern region consume almost twice the
an;munt “of water than those in the northem region. (e.g. 14,024 m*fha compared 1o 7,289
nv /ha) ' _

{b) - Selection of Development Sites

Development sitke's of aqﬁacultu:r‘e are selected b’as’ed on the Cn'teriafas shown below:”

- Sonts are not suuabie for |mgauon developmenl like heavy texture and poorly
. drained like Luangwa’ River (P-70 site) or tike acidity in-the northern region (P-2
- -Luswishi, P-43 Samfya State Farm, P-44 Bangweulu West, P-64 Mutale Mokonge

- :P-66 Chandamali) -

- Floodplains, where 1arge evaporallon losses are obsecved, like Kafue Floodplain. -

- - Edge (locally named S1shanjo) of Zambezi Floodplam where seepage water from

" plateau can be utilised and somewhat free from flood. Sniall scale development will

" be suitable in Sishanjo because seepage ‘water amount is limited.

- . 'Upstream tributaries of Kabompo River, where perennial flow can be expecled

" :However, development scale will be lmmed Iess than lOOha at one site due to

'lmntahon of flow capacny '

Among above locanons large scate developmenl can be expected at Kafue Floodplam and
Luangwa River. Above locahons are shownin Figure 3-11,

(¢) Regwnal Allocation o!‘ Fish Pond

On the reglonal allocallon of ﬁsh ponds foilomng faclors are to be considered.

- Pohcy of eachScenano, and its proposed acreage .
- Regional balance of fish demand togelher wnh capture ﬁshery
-~ Walter resource ava:iablhly
-~ Marketability

- Investment Amount

Depend upon 1he targeled fish supply levels, regl()nal allmatron of fish ponds are planned for
200$, and 2015 taking regional balance of fish. The larger development like the Kafue

" Floodplain Development and the Luangwa River Development have been scheduled to be

constructed after 2005, because investment amount is too large for cartier construction, Fish

- pond allocation and water requnrement are summansed as shovm in the Table 3-63.

“Area of fish pbnd and requlréd waier for aqua ~culture is estimated as 30, 950 ha and 2 131
thousand m'/day, respeclwely, in the Base Scenario-Agricultural Expansmn The figures for

the Base Scenario-Industriatisation are 40,500 ha and 2,793 thousand m */day, white for the
Conservative Scenario they are 24,050 ha, and 1,648 thousand m*/day.

Water consumption reaches 309 MCM/yr in case of the Base Scenario-Agricultural
Expansion, and 411 MCM/yr for the Base Scenario-Industrialisation and 231 MCM/yr for the
Conservative Scenario.



Table 3-63 Summary of Fish Altocation and \ater Demand

869

Present . - Base Scenario- Base Scenario- " Conservative
Agricultural | Industriatisation = - Scenario
. "~ Expansion L I
Proviuce 1993 7005 2015 2005 2013 12005 2015
Population 7,969 10465 12,738 10,991 14,336 10,025 11,589
Proposc¢d Fish Ponds (ha) ) .
Lusaka . 0 0 0 -0 0 0 0
Copperbelt 0 1,200 1,200 ‘1,200 - 3,200 1200 1,200
Central 0 0 1,400 0 1,400 0 1400
N/Western o 2590 3,690 2,740 - 4,140 249 - 3,310
Western ] 340 1,140 490 1,790 190 690
Southern 0 0 . 8425 1,825 15875 0 4325
Luapula 0 C4105 4105 4108 4305 2000 4,105
" Nerthern 0 2000 2250 2250 2250 2,000 2,250
.- Bastém 0 - 0 7000 - 0 BOOD. 0 5000
Total 0 10235 - 29210 12,610 38760 . 7830 22310
Total Fish Poads including Existing (ha) : o o ‘
Lusaka . .60 60 .60 . 60 L6060 . 60
Copperbelt 1,260 2,460 2460 . - 2,460 2,460 2460 2,460
Central) 10 100 1410 10 1410 10 1410
NfWesltern 10 2,600 © 3700 - 2,950 4150 2,500 3,350
Western - " 10 35 L1500 - 500 - 1,800 - 200 . 700
Southern 100 100 - 8325 ‘1,925 15975 100 4,425
Luapula £0 4,145 - 4,145 4,145 4,145 - 2,040 4,145
Northern 190 2,190 . 2,440 2,430 2,440 2,190 2,140
Eastérn 60 60 71,060 60 - 8,060 60 5060
Total Fish Ponds -~ 1,740 $1.975 ' 30,950 14350 40500 9,620 24.050
Water Requirement {m*/day at Peak Demand by Water Resources Basis)
Lusaka 4,147 4,147 . 4,147 4,147 4,147 4,147 4,147
Copperbelt 83,825 163,659 163,659 . 163,659 - 163,659 163,659 : 163,659 -
Ceniral) 691 691 - 97,459 691 97,459 69 97,459
N/Western 665 - 172,973 246,154 182,952 - 276,091 166320 - 222
Western 91 24,192 79,488 34,560 - 124,416 13,824 48,384
Southern 6,912 6,912 589,248 133,056 1,104,192 6912 3053856
Luapula 2,661 275789 275,759 215,739 275,759 135,117 275,759
Northern 12640 145,696 162328 162,328 162,328 - 145,696 - 162,328
Eastern 4,355 1355 512387 4,355 584963 4,355 367.235
Total 116,587 798384 2,130,629 961,507 2793014 641,321 1647,6%
Water Requirement (MCM/yr by Watcr Résources Basis) ; : I
Lusaka 0.6 0.6 0.6 0.6 0.6 06 06
Copperbeit 9.2 179 . 119 129 1729 19 179
Central 01 01 143 . 0r - M8 01 143
 N/Western AN 190 ° 210 200 303 182 T4
Weslern 0.1 3 121 53 189 B2 I & S
" Southern L1 1.1 896 202 ¢ 167.9 TR 468
Luapula 03 30.2 302 - 30.2 302 149 v 3020
Northern 1.4 16.0 1738 12.8 17.8 16.0 17.8
Eastern 0.8 . 08 99.0 0.8 3.0 . 08 . 709
~_Tota} 13.7 894 3080 1129 T 4114
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3.7 Forestry
3.7.1 Pfeeeut Status of Forest and Forestry _
(1}  TRole of Forest

Forests plays a significant role in balancing the carbon-dioxide components ofthe atniosphere.
Forests build up and retain soil fertility, protect soil fror erosion or degradation, helps rainfall
smooth!y to infiltrate into soil and in producmg a continuous flow of cléan water in the rivers,
in reducing the danger of flooding, in protecting crops and setilements against desiceation
winds of excessive temperatures. bvapotransp:rallon over large areas sustains humldny to
keep moderate ctimate for crops and huntan. In watersheds, forests contribute to their stability

- by protecting lhe soi} surface from the direct impact of intensive rainstorm.

' Defores!auon and sorl erosion in upstream may affect siltation, water usage in down stream
and power genetauon The Zambezi and the Kafue rivers contribute sigaificant roles in

assisting the economic activities of Zambia: From this aspect, watershed managemenl is quite
important to protect rivers from erosion and siltation.

- Forests also prowde goods obtamed from trunks and parts of the trees. The woody products

are numerous; timber and sawn- _wood for furniture, walls, doors and shuttering, pulpwood for
pulp and paper, poles, posts, mining timber, railway sleepers and fuelwood. The non woody
products are varied, rangmg from fruits, f‘odder and game meat to pharmaceuueal producls
and honey. : S :

(2) Forest Dlstnbutlon and Forest qugement

In analysis of landsat satelhte imagery, foresis are analysed covering 105,700 km2 of Iands

‘equwalent to about 14% of the national land 751,851 km2 by the data from 1991 to 1993.

The foresis cover lhe fand densely about 24% in Lusaka and Copperbelt Provmces where
large urban cities are located. Forests caver scarcely in Eastern Province only 7.3% lands, On
the other hand, watershed areas.are. coverecl by forests higher than national average in

;Copperbelt and Norih-Western Provinces, but less than average in Luaputa and Northern
" Provinces. The Forest Department gazetted the forests estates to protect and manage the

forest. The forest estates cover some of 7,203 ,495 ha lands of the national tand, that is about
9.6% of the national land. From forest management aspect, the forest estates cover 68% of

foresls in national average. The Forests of North-Westesn Province, where the watershed area

of the ?ambezr River, are covered mostly by | the forest eslates, and managed by the Forest
Depanment Olher watér sheds are not enough coVered by the forest estates.

The present forest estates area amounts to 7,203 495 ha in 1993 The general trend shows that

-.the forest estate area is decreasmg from 7, 631 491 hain }983 (10.2% of Nanonal Land) o
7,203,495 ﬁa in 1993. 9.6%).
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Summary of Forest Estates (De¢. 31, 1993)

Fotest Type : Arca (ha.) _ % of 'I‘otal Land
- National Local " - Tolal .
State Forest 939,294 401,359 940,633 R )
Trust Forest 3,708,360 1,226,562 4,935,422 66
Rescive Forest 789,308 - 538,132  1,327440 18

Total 5037442 0 2166053 7203495 94

(3)  Vegetation

The major Vegctahon of the country can be divided into four. types Charactensttcs of‘ each
type ¢an be summarised as follows:

1) The dense Miombo woodland of the plateau divided by grass and swamps along
. dambos, covering Northern, Copperbelt Luaputa and North-western Prmnnces '
2) Kalahari Chipya alternating with grass in the south and west. -
3) The Mopane Woodlands of the lower Luangwa and Zambezi Valleys.
4} The dry evergreen woodlands and their Chipya derivatives in the northwest on the
Kalahari Sands and northeast on Iake basin SOlls in Luwmsy and Kacama

M:Ombo woodland accounts for 80% of lhe forested -area, the domlnant spccnes bemg
Brachystegia, Isoberlinia and Julberna. The distribution of these forests is influenced by the
climate which is subtropical, moderated by altitude. The distribution also follows the four
agro-ecological zones based on rainfall, described in Section 3.4.1 of this report.

Over 70% of the country’s land area (55 million ha.) is c0ver'é_d by _p’;dduétivé forests and
woodlands. The forest is derived into two groups, namely the closed forests of southern and

western parls of the couniry called teak forests, and lhe open forests of Miombo wood!and -

In 1988 an esnmate of the standmg merchantablé timber int teak forests stood at 1.7 m:illon
m’ for Mukusi and 0.8 million m* for Mukwa in areas within 50km radius of major mills.
Without affecting the ecological balance, 63,000m’ of round wood can be harvested which
¢an sustain 19,000m’ sawn timber output per annum in theése forests. ProduCilon in the m:lls
operatmg in the area in 1991 was 9 700m per annum. ' :

The Msombo forests are more extenswe and ¢ontain more commercnal specles The 1985
Forest Resource Survey showéd the extent of the forest as 35 miillion ha: The merchantable
timber in Miombo forests was esumated at 5 - 10m*ha in undisturbed areas. The same survey
indicated an avaltab:hty of 4 bllhon m’ of nmber in lhese forests

The forests in North-westem Provmcc appear not (o have been dlsturbed Great potennal for
setling up primary forest industries exists and are waiting for exploitation this pﬁ)wnce

(4  Deforestation

The Government is aware of the alarming deforestation taking place and its consequences for
the livelihood of the people, the environment and the country’s economy. The Government i is
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* also aware of the constraints related to thesé issues, as well as the fack of resources (finance,

institution, equlpment personnel, etc) to: brmg about the necessary changés to enablé the
[‘oresl:y sector to play its appropnate role.”

~(a)  Present Forest Cover and Deforestation’

In the absence of a national forest m'.'s::ntoq.r,= the last one being undertaken in 1952, the rate of
deforestation difters depending on the source of information. On the basis of the above table,

" the country has IOSt l39 thousand ha of forest evez‘y year for the past 13 years (1975 1990)

(b) Maln Causes of Dcl‘orestahon

Among the various causes of deforeslahon the main ones include cleanng for firewood,

“¢harcoal, timber, polos medicine and agriculture. Most of these are taking place in the areas
- with high concentrations of population. The problems of deforestation have been

compounded by various factors, including the followmg
- high population growth : '
- - forest fires which occur in dry months of August to October
- over grazing
- . cultural heritage, such as Chitemene cultivation
- demand for fuel woad and building poies w}uch account for 80% of domesuc forest
3 products consumplzon ' :

() Impact o!‘Deforestat:on

Deforestation has been threatening the environment on which agricullu re for food produiction
depends. In some aréas, the effects of deforestation, such as soil erosion, silting and drying up
of streams and rivers, general land degradauon and shortage of forest products, are already
becomlng critical.

i(d) Solui:ons to Del‘orestalmn :

The Foresl Department: mshcs to protect its forests for rauona! uuhsahon of forestry

resources by present and future generatlons The Departmient is al$o aware of the importance

of forests for water resource conservation, in pamcular those in the aorthern parts of the'

_ Kaﬁno and Zambezi catchment areas.

(5 Forest Plantation

- Until. 1933 the Industrial Plaritation Dms.lon was parl of the Porest Department, but since
~ rthen, it has been changed to a public company, assuming the corporate title of Zambia
Forestry and Forest Industries Corporation (ZAFFICO) under Zambia Industrial and Mining

Corporation (ZEMCO) “Thé company was established to sustain pIantanon and utilisation of

.timber for mmmg and other nmber usmg mduslnes :

In 1962 the Forest Departmenl created a planlanon estabhshmem in Copperbelt and began a

tong term plantation programme of pines and eucalyptus. In 1968, the Govermnment of Zambia
obtained the first loan for industrial plantauon from the World Bank. By 1984, the project had

“planted approximately 50,000 ha. of exotic forest plan!a_uons 40,000 ha for ping and 10,000
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ha. for eucalyptus. The Department also embarked on the Rural Plantation Programme and
has planted 7,000 ha. to date distributed throughout the couatry.

The ownership of forest plantations ¢an be divided into two cIaSS|ﬁcailons () pnvate foresi
plantations and (b) public forest p!antattons however, effort of these plantation is much less
OOmparmg to the plantation by ZAFFICO. : . .

(6)  Forest Product

'Although sawmilling based on planlanon grown Faw umber s reSahvely new in the country, it
has reached to around 60% of the total sawmiilling activities. The most important mills are run
by ZAFFICO, who own most of the country’s plantation. In 1991; the company had 80,000
m® built in capacity in its sawmills. The planlattons fun by ZAFFICO however, have a
potential of producmg well over 500,000m’ round wood per anntum. The company curremly
produces 59,000m’ of sawn timber which forms 50% of ihe total pl‘OdUCtiOn tlmber in lhe
- country. ‘ . N

In addition, natural forest based sawmills are esumaied to produce 51 700m hmber per
annum, roughly 40% of the total productlon Most of natural forest based mills are pnvately
owned.

.Both plantation based and natural forest based sawmllls are $u ffenng from low operation rates,
having installed capac:tles of 208,500n* and 158,000m’, while the actual production is
62,300m’ and 51,700m” respectively. The operation rate can be esllmated at about 30% for
both types of sawmilling. : : ,

' -3.7.2 Forest Conservation from Wa!er Resources Dch!opment Aspect
(1 Watershed Mauagement in Impor!am Rwer Basins

As stated above, forests make important roles in pro!ecimg watersheds of the nvers from so:l
erosion and in maintaining continuous stable flow in the river. Watershed areas of the Zambezi

and the Kafue are comparatively maintained better than the watershed of the Chambeshi and *

the Luapula. The forests are suffering from deforestation caused by collection ‘of the
fuelwoods and by natural disaster such as fire. As fuelwoods is the only source of heat for
rural people, it is difficult to reduce this cause of' def'ores{ahon wﬂhout prowdmg altemahve
sources. : ‘

(2)  Forest Conservation Measures

Studies show that there is higher consumphon of wood-fuel in the form of charcoal in vrban
areas of Zambia, while firewood is consumed more in rural areas. For both uibann and Tural

areas there is Hittle available wood for fuel substitution in the near future. In order (0 ensure
sustainable supply of fuelwood in rural ateas, small holder farmers and villagers must take i up

- tree growing and management for multiple purposes rieeds including agroforestry, This is the
most practical and economical way of solving the problem In addition large scale distribution
of efficient wood stoves, reseasch in agro- processing and other wood based mral mdusmes
can contnbute s:gmﬁcantly in reducing wbod fuel demand S

In urban areas, producnon and supp!y of wood ﬁ;el is commerctahsed Better comrol ‘of
harvesting and directing charcoal producers to surplus areas should be encouraged.
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Establishment of fuelwood farms and agro-forestry projects in peri-urban areas and nearby
rural areas could contribute to solving fuelwood problems,
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3.8  Navigation

Based on the report "The Development of Zambia's Inland Water Transportation System®,
published in Apnl 1984, and discussions with the Ministry of Transport and Communi¢ations
(MOTC), it is apparent that there is need to develop and expand the existing water transport

“system. The MOTC is in the process of establishing a Directorate of Shipping, Maritime
Affairs and Infand Waterways (name not yet decided) to produce a government register of
ports and shipping. It is hoped that this organisation will soon be fully operational and one of
its functions will be to implement and monitor progress of the recommeadations made in the
report referenced above.

3.8.1 Potential Inland Navigation Areas

There is no nation-wide long-distance water borne transportation system in Zambia. Railway
transportation and trucking provide the majority of the existing transportation network. This
is due to difficulties in establishing and maintaining inland waterways because there are so
many rapids and falls on the Zambian rivers, in addition to large seasonal fluctuation of river
flows. On the other hand, there are some parts of rivers with gentle and stable flows as well as
swamps, lakes and large scale reservoirs suitable for navigation. These areas are indicated in
Figure 3-19 and are listed below.

1) Barotse Flood Plain, upstream of the Zambezi River

2) Kafue Flats, middle reaches of the Kafue river

3) Lake Mweru

4) Lake Tanganyika

5) Lake Bangweulu

6) Lake Mweru Wantipa

7) Lake Kariba

8) Lake Itezhi-Tezhi

The above-mentioned eight aréas have possibilities for boat transportation, At present, boat
transportation is only being operated in the four areas listed below.

- Barotse Flood Plain, upstieam of the Zambezi River

- Lake Mweru

- Lake Tanganyika

- Lake Bangweulu

3.8.2 Present Situation of Navigation
(1)  Upper Zambezi (Barotse Flood Plain)

Kalabo District, with a population of about 47,000, is the only area really dependent on water
tcansport as no proper road links exist. All other districts on the Upper Zambezi are connected
to the Zambian road network and ase presently supphed satisfactorily by road vehicles, ferry
and pontoon. The Mongu-Kalabo waterway, crossing the Zambezi main stream, is more
important for water transport than the main Zambezi River. The only significant water
teansport carried out at present is between Mongu and Kalabo. However, during the dry
season, there are problems of sxltauon !eadmg to the river becoming too shallow for boat
traffic,
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