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Republic of Zambia

~ Land Area : 753,000 km?

- Poptilation t 6.88 Millions - 1986
- Increase Rate : 3.l%/Year

- GDP/Capita : 7K1,759 - 1986

- Bxchange Rate : ZKB.00/0S$% - 1987

Reference Location for.the'Study froject
jk’chilembwe: Phosphate Reserve

Ore ReServe : 1.55 Million Tonms
Ore Quality : 11l.5% of Pslg

Froduction Potential : Concentrate (30% P,0.,
35,181 TPY, 14 + years)

Administration : MINEX,_ZIHCO

A Mkushi: Serpentine Reserve -

Ore Reserve H 1.0 Million Tons

Ore Qdaiity :  32.8% of Mg0 {South Hill)}

Production Potential : Crushed Ore (32.8% Mgo,
19,103 TPY, 32 + years)

IE Nitrogen Chemicals of Zambia Ltd. (NCZ}, Kafue

Ammonia : 96,000 TPY
Ritric Acid : 120,000
Sulfuric acid : 60,000
ammonium Sulfate + 50,000

Complex Fertilizer : 142,320
Ammonium Mitrate : 140,000

ﬂii&oposed Site for Phosphate Fertilizer Plant:

Sounthwest of WCZ Plant in Rafue

Plant Capacity:

- Fused Magnesium Phosphate

ar

: 50,400 TPY (20.11% C-P,0s5)

~ Single Super Phosphate

: 57,205 TPY (17.20% Av-P505)






ABBREVIATIONS, ACRONYMS AND CONVERSION FACTORS

General

DCY

Fiscal Year
GDP

GNP

IRR

ZK

ROI

ROE

S/W

The Study

The Cost Estimate Date
MM

MVA

NPV

Ngwe

Us$

Exchange Rates

;

October 11, 1986

January 1, 1987

|

May 1, 1987

1

-

The Study

Discounted Cash Flow

January 01 to December 31 in Zambia.

Gross Domestic Product

Gross National Product

Internal Rate of Return

Zambian Kwacha (ZK1.00 = Ngwe 100.0)

Return on Investment

Return on Equity .
Scope of Work (INDECO-JICA, August 19, 1988)

“The Feasibility Study on the Establishment of a

Fused Magnésium Phosphate Fertilizer Plant in the
Republic of Zambia

January 1, 1987 for the Study

Million '

‘Manufacturing Value Added

Net Pr'esent Value
Ngwe 100.0 = ZK1.00
U.8. Dollar

ZK5.01/US$ Weekly foreign exchange auction

system (Marginal Rate) at BOZ

ZK12.71/US% Weekly foreign  exchange auction

system. (Duteh Rate) at BOZ

ZK8.00/0S$ Fixed foreign exchange rate system

at BOZ

ZK8.00/0s$ Prevailing prices level in Zambia is

estimated on January 1, 1987 but the
exchange rate of ZKB8.00/ US$ is
applied because of adjustment delay of
domestiec prices to foreign exchange
rate fluctuation observed during the
study period.
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Organization and Others

BOZ _ The Bank of Zambia

CAPC Central Africa Power Company

CDA Cattle Development Area

CFC _ Cattle Financing Company

C0Z Credit Orgéﬁization of Zambia

CPC - Copper Belt Power Company '

Cs0 _ Central Statistical Office

CSBz, Cold Storage Board of Zambia

CSSL | Crushed Stone Sales Ltd./INDECO

DAQ Distriet Agriculture Officer

DBZ Development Bank of Zambia

DOM _ " Department of Meteorology

DPB Daii‘_y Produce Board

EOJ Embassy of Japaﬁ

EF Emergent Farmers

FAQO Food and Agriculture OrganiZaiion

FD | Forestry Department

FINDECO | Financial Develbpment Corporation

FPRD Forest Products Research Department
GRZ Government of the Republic of Zambia
IDZ Intensive Development Zones

INDECO Industrial Development. Corporation Ltd,
IRDP Integrated 'Rural Development Programme
JICA Japan International Cooperation Agency
LINTCO Lint Company of Zambia .
MAWD Ministry of Agri.cu}ture' and Water Development
MCOQP - Ministry of Co-operatives )

MCI : Ministry of Commerce and Industry

MCL "~ Maamba Collieries Ltd.

Mb Meteorological Department _
MINEX Mineral Exploration Department, Exploration House, ZIMCO
MLNR : Ministry of Lands and Natural Resources
MOF Ministry of Finance

MOM - | ‘ - Ministry of Mine ,

Mount Makulu ‘Agricultural Research Station, Lusaka

MTC Ministry of Transport and Communication

iii-2



NAMBOARD
NATCO
NCDP
NCSR
NCZ
NEC
NIEC
NMB
NSE
OFP
PCMU
PFO

- PIC

PTA
SAA

SADCC

SIDO

TAZARA

TBZ

UNiP

UNZA

Za mbia'

7.ADB

ZABS

7ZCCM

ZCF

ZESCO :
7BPf,, ZAMHORT
ZIMCO

ZIT

ZNEL

7ZR

- 78C

Nationsal
National
National
National

Agricultural 'Marketihg Board
Tabacco Company

Commission for Development Planning
Counci! for Secientifie Research

Nitrogen Chemicals of Zambia Ltd.

National
National
National

Energy Council
Import and Export Corporation Ltd.
Marketing Board

‘Nakambala Sugar Estate

Operation Food Producfion (Zambia: 1980 - 1890)

Provinei
Provinei

al Cooperative Marketih_g Unions
al Forest Offices

Prices and Income Commission

Preferential Trade Area for Eastern and Southern Africa

Senior Agrieultural Assistant

Southern African Development Co-ordination Committee

Small In

Tanzan

dustries Development Organization
Railway

Tabaccb Board of Zambia

United National Independency Party

University of Zambia

Republic of Zambia

Zambig
Zambia
Zambia
Zambia
Zambia
Zambia

Zambig

_Zambia

Zambis
Zambia

Agricultural Development Bank

Bureau of Standards

Consolidated Copper Mines Ltd.
Cooperative Federation

Electricity Supply Corporation Ltd.
floliticultural Product Ltd. (Zam Hort)
Industrial and Mining Corporation Ltd.
Institﬁt_e of Technology

National Energy Ltd.

Railways

Zambia Sugar Company Ltd..

iii-3



Units Conversion Factors

Acre, A 1.0 Acre . - = 4,047 m2
ata . Atmospheric 'Pressure in Absolute
atg ~ Atmospheric Pressure in Gauge
BBL Barrel, 1.0 BBL = 42.0 US Gallon
= 34.97 Imperial Gdlion’s

BSCF, BCF Billion SCF o
BSCFED Billion SCF per Day
BTU British Thermal Unit,.

' 1.0 BTU = 0.252 keal
Bushel - 1.0 Bushel | = 34.25 Liters
DWT Deat Weight Ton
EL Elevation Level
GW _ Giga Watt, ‘Billion Wétt_
Ha Hectare, 1.0 ha = 10,000 m2 = 2,471 Acres (A)
HHYV High Heating Value IR
Gallon 1.0.US Gallon - = 0.003785 m3

1.0 Imperial Gallon = 0.004548 m3
kv A Kilovolt~-Ampere
kw Kilowatt _
KWh Kilowatt-Hour = 3.413 BTU
LHV Low Heating Value
Mills US Cents 0.1/kWh
MW . Megawatt, Million Watt
MMBTU Million BTU
MMSCF Million SCF
MMSCFD Million SCE per Day
MSCF Thousand SCF
MSL 7 | fMean Sea Lévéll _
Nm3  Normal ‘Cub_iQ.Me"cer" measured at 0°C and 1.0 ata
psi Pound per Square Ineh o

1.0 psi = 0.07031 kg/em?
SCF, CF Standard Cubie Feet measured at 60°F and 14.7 lb/in?
1.0 SCF = (.0283 Nm3 '

SCFD, CFD Standard Cubic’ Feet per Day
3TB Standard Tan_kage Barrel |

1.0 STB = 0.159 Litre (60°F)

iii-4



- TSCF, TCF Trillion SCF

TPH Ton per Hour
TPD Ton per Day
TPT Ton per' Ton
TPY Ton per Year
Ton, ton Metrie Ton -
K, Kg0 1.0% K = 1.2046% K40
_ 1.0% K90 =.0.8302% K
P, Py05,BPL 1.0% P . = 2.2914% PyOs
| = 5.0073% BPL
1.0% PyOs = 0.4354% P
. = 2.1833% BPL
1.0% BPL = 0.1997% P
o | = 0.4576% P9Og
Fe, FeO, Feg0y  1.0% Fe . = 1.2865% FeO
FeyOg. o = 1.3820% Fe30,
| | = 1.4297% FeyOg
Ca, Ca0, CaCOj 1.0% Ca = 1.3992% Cad
o ©1.0% Ca0 = 1,7848% CaCOjg
Mg, MgO, MgCOg 1.0% Mg o= 1.6582% MgO
1.0% MgO = 2.0916% MgCOq
S, 80y, SO3 1.0% S = 1.9980% SO,
= 2.4970% SO4
= 2.9960% SO4
Fertilizer
AvV-P405q Available Phosphate, Neutral Ammonium Citrate Soluble P9Og
AN Ammonium Nitrate Fertilizer, (34.5-0-0)
A-N Ammoniacal Nitrogen _
APP Ammoni_uim Poly-Phosphates, {11-55-0)
AS Ammonium Sulfate Fertilizer, (21.2-0-0)
" BPL - ane -Phosphate of Lime in Terms of
Ca3(PO4)2, BPL/P90s5 = 2.1853
CAN Caleium Ammonium Nitrate Fertilizer, (26-0-0)
CCHN Caleium Cyanamida Fertilizer, (21-0-0)

CF Compound Fertilizer, (N-P90Og-K90)

jii-5



CN
C-P90y
¢-MgO
cX
DAP
FMP

F-PoOg
N
N-N.
NP
NP/NPK
MAP
MOP
PAPR
SOP
SSPp

TCP
TPL
T-K90
T-N
T-P90s5
TSP
U-N
Urea
W-N
W-Ko0
W-P90s

" Caleium Nitrate Fertilizer, (16-0-0)

Citric Acid Soluble P9Og

Citric Acid Soluble MgQO

Complex Fertilizer, (N-PpO5-Kq0)

Diammonium Phosphate Fertilizer, (18.2-46.4-0)

Fused Magnesium Phosphate, {(0-20.11-0), P9Os5 in Terms of
C-PqOyg

Formic Acid Soluble P'-Z'OS

Nitrogen Nutrient Expressed in Terms of N

Nitrate Nitrogen ‘

Nitric Phosphate, (28-14-0) or (23-23-0)

Compt;urid Fertilizet 61"_ Complex Fertilizer, (N-PpOg5-Kq0)
Monoammonium Phosphate Fertitizer, (16.2-48.4~0)
Muriate of Potash, Potassium Chloride Fertilizer, (0-0-60)
Partially Acidulated Phospﬁafe Rock

Sulfate of Potash, Potassium Sulfate Fertilizer, (0-0-50)
Single Super Phosphate Fertilizer, (0-17.20-0), POs in terms
of Av-P90g. _ S R
Tri-Calcium Phosphate; CaO3(POy)g, (0-45.76-0)
Tri-Phosphate of Lime; CaOg{POy)9, .(0—'45.76—0)

Total Potash, Nitric Acid Soluble K90

Total Nitrogen L

Total Phosphate, Nitrie Acid Soluble P9Og

Triple Superphosphate Fertilizer, (0-46.4-0)

Urea Nitrogen

Urea Fertilizer, (46.4-0-0)

Water Soluble N

Hol Water Soluble K90

Water Soluble P9Og
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Basic Features of Proposed Projects

Location, Product and Rated Permanent Capital
Proposed Project Site Area, Specification Capacity Employment Investment
m? TPY . us$, MM
-1961
- Phosphate Mining Chilembwe Phosphate 35,181 117 14.6
and Concentrate, I 779,000 Concentrate
(Py05 30.00%,
Ca0 41.11%)
~ Fused Magnesium Kafue Fused 50, 400 83 21.5
Phosphate, 1 27,000 Magnesium
_ Phosphate,
Bags
{0-20.11-0)
or
- Single Super Kafue - Single Super 57,205 74 19.8
Phosphate, Iil © 20,800 ‘Phosphate,
) Bulk. . .
£0-17.20-0)

BT L v« OB 35, 181 TPY {5 L. 19914 B B paIa & L. 154
DT T b S TICEHY, HER 50,400 TPY O F fo13 57, 205 TPY o548
EIBLDOTHB, |

BE BOR (ER DRGT L\Ttiééﬁﬁhﬂ Y#:?E:PDJ:UD:@ BWEr@idF v o7 B
%@Z&:Aﬁ?&l&‘é’#ﬁ(%iﬁi*%@?é,ﬁbﬂ&f\ & o 17 5 é;x-?[z/“jzi;?fﬁé}gd:ﬂ?l@
NCL X OSSN Bk & OB & BB IEM A8 2 h 3,

SHEOEMI Y > THYF Y ETOF v aF e T0Y 2 s b & LTEESERNRY S
Moo BEREBEENE L MINEX, & 7o BEAREIE I INDECOD Fie st it a 3 b L L.
FICH M OBRILEEBRN LEREAT 220927 Y V7 avH Ay v b ORED
EBAEIEFHRE Ui,

Wl gk et mmmm&@w T VT & A, BRI B & O )
BOYR TR OBAL D . FHRE XN T M ﬁ7;\ﬁf1\/b7%
FUOF P T 2O ED A7 2 S BHIZ B S i,



Iﬁ@%ﬂ@meETHméyfaﬁAE£U7w-ﬁwy-#—@®1%@ﬂ¥%
MEEEEX N, 19914E 3B RSETEA1990FE THCHEAENMGS b LEELA,

WS AELE NCZ35 £ OF NAMBOARD @ UEIN I TR AI N bD & L, FL v
T B EERBENRESNTOS ), BIETIBRANEY Y ET OMEBILOFIN S
RO RS T AR E LN BEBLL,

Hill LHOZERRBERTRE L OBGME RO &5 IClE L.

Product Sales Projection '

Fused Magnesium Phbsphate Singte Super Phosphate
Product . . Annual  Product . s Annual
Year Sales Unit Price Sales Sales Unit Price Sales
TPY  US$/Ton-Bags US$, MM TPY  US$/Ton-Bulk USHF, MM
- 1991 - 1991 - 1991 - 1891
1991 _ ‘ :
(1/2 year) 15,120 186.0 2.72 1_.7,162 B 150.0 2.57
2 37,800 | 180.0 . 6.80 42,904 150.0 6.44
3 45,360 ° 180.0 - 8.16 51, 485 150.0 7.72
4 50,400 180.0 9.07 57,205 150.0 8.58
5 50,400 180.0 9.07 57,205 150.0 8.58
2005 .
{1/2 year) 30,240 180.0 5.44 34,323 150.0 5.15
Project
Life 735, 840 184.0 132.45 835,193 150.0 125.28
Total/ S
Average
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RETEER 7 - VTV TH S SRS DL MHATORBERMEASR
ARA ABLO12% S LA, BENERBLCEGRD ORI ITBLTHBNTE
AR Ve BRI REVThOBE bR LS, MBS ORREICTNT
- _ _

Project Financial Analysis Summary

: Project Life Transfer Price
‘FIBROI’ DCF, Average Debt of Phosphate
_ _ After Tax, % Service Ratio Concentrate
Long Term - _
Interest Rate 4.0% 12.0% 4,0% 12.0% 4.0% 12.0%

$/Ton  $/Ton
Individual Projects

- Phosphate Mining (-)4.29 (-)4.27 - 0.35 (-)2.76 {130.98) (130.9)

- and Concentrate, 1 ) )

- Fused Magnesium (-)10.11 (-)10.06 (-)1.27 (-)3.50 (130.0) (130.0)
Phosphate, 1I ‘

- Single Super (-)3.53 (-)3.52  0.64 (-)2.18 (130.0) (130.0)
Phosphate, 1l : ' :

Integrated Projects

- Phosphate Mining -
and Concentrate, (-)8.04 (-)8.00 (-)0.51 (-)3.12 120.3 120.3
and Fused Magnesium
Phosphate, - I + 11

- Phosphate Mining o '
and Concenirate, (~}3.85 (~)3.84 0.63 (~)2.27 -13:.3 131.3
and Single Super ’
‘Phosphate, T + 1II

VB SRR EONY & b I VA B A & O R
MRV BT TV 5,

BE AT O8RS MR E OB BRI LA (. HEOBBETHARRT A5
I, KA TOBARBHEREBLO0%LL EHCTs 0 ENAELER L, U LR
B o [H TR0 2% G T & 3 b DR BT W A 0 5 LG T RS 2K D HLIR 5 & ORI 49
RORREOEL COLIBERLEFER DBV EERING,
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Ak o> AT XKAL&mkﬂTMéOﬁof\MH%QK%%k%U%%%ﬁi
BEEELCEPE LI AL XOHNY @RI N A4 Q) 285
KT 2. BN B AN GRS B0 > CHIBTO A 4 ABESRINT 3 72
2RI T A A ZOFER T DU E RN T 5, LA L MIEADSMINL, TORE
A A R ﬁ#%MLfbéﬁb&UaC FOEE A ZOENINEIMT 4 EFT 5
ol W,

OO T kD A AT TR TS REOHIESE TS 5 N 112kg/ha .
P205 40kg/ha, K20 20kg/bha% T UBTEHRERLEH, HITH EL%U;?%@M%@E
BOBEBER WS LEEY (BEETE) b &, MNOEHES RS TH L,

BEBIEH W T OEE TS REE 2-1-10WY TH B,

BBEHEERO S b, EREHEFMPOBEL LCERIEEIENTEENKD
NWTHE., COHLWERABATIIEY > TENEUTORVREREENE OB,
FMPORZBIENO SICETEIRL), ERBERUBoROERHNREONENE D
MEE»THRE A, SOTR IRSEHTHHHBHEALONELDLORRO L LT,
FMPOEERBLAHELTWSE, - '

SSPE. KEMBBESHLUTEY  LEICH L L TRGES NS L ORBIEM o KA
i LCHERTETH B,

H-T. WFNOESGIEERAABEITHRAB LD SO LALETREI X - THIR

shad, FMPDOEls %%ik%ﬂmtﬁhMEiéémaﬁib T, S SP KR
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2. 2 RS
2.2.1 IR TG

v B 7o td Nitrogen Chemicals of Zambia Ltd. (NC2) DB TISNI-#—>d b
AIE N AEAHMmDA 7 - TERIRICTILL, =7 »aRER & 57 v
s 7 LBNR2RFABY. 7 T2 7 ORERESR 96,000 TPY THB, WHT v E27
IR TR, R RS L ORI OB R S ATV 3, R TIEORE
BN H P FChH O THOGE LERTHLN TV 2,

YAETHD5ET T 519884 K NCIOFH & /5 Y ARKRO X HIEHES R L,

Production Balance Projection at NCZ Unit: 1,000 TPY
- Inputs Intermediates Salable Products
Coal,. Maamba 191.7 Ammonia 96 Nitrie Acid .1
Pyrite, Nampundwe 40 Nitrie Acid 120 - Sulfurie Aecid = 10
Lime, CSSL © 8.5 Sulfuric Acid 60 Ammonium Nitrate
PAP, Import 27.5  Ammonium Nitrate 140 - Fertilizer 85
TSP, Import 23.7  Ammonilim Sulfate 50 - Explosives 24
SOP, Import 9.6 Compound . Compound
MOP, Import 3.8 - Fartilizer - 142.32 Fertilizer 142.32
Conditicner, Import 1.5  Methanol 1.65 Methanol 1.6%
Raw Water, . 21,600 Carbon Dioxide 1 Carbon Dioxid 1
Kafue River TPD
Eleetricity, 46 MW

ZESCO

NCZ &S Ministry of Coo.peratives T O TH 5 NAMBOARD iosefp&
n. ENTE~OURE L OEEATb S, EANREQERNTOH%ED X UHEEG%
LD Yy ETERISO MR 55, NAMBOARD (xEES & UHANE (FHEIH
LU ZEMERY) D ETEETTL-TH D, HHERES LUDRERBROHD &% 2
FTWA, IBEORERMFE R Ministry of Cooperatives & Fo Provincial
Cooperativ‘e'M'arketing-Units (CHMDIZ LD TFbNE, MUY Y ETEMOISHFTICKE
FHARARE LTV 5, |

2.2.2 PEEIEUREEE

¥ E P Io B A e IR it Agricul ture (Fertilizers and Feed) Act - Chapter 351
of the Law of Zambia XX VM S NTV S, ALy v ETENOMOER. S

0-13
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mnwneeﬁmmeewemefmme;emmmemomfnmm%ﬁf@u<i
BT e D K RN A LA R & L CRE L E IR R RS S U
mmﬁﬁmmﬁﬁﬁﬁhﬁménfméoLmumﬁb\ﬁyt?mmﬂmﬁl%@%@
BE BB ZTANRLR TV S,

2.2.3 RO

AHTOBIEO WS AEBOFRNELE L 50T, FYETEBADG N ORBOH
BiEANE L, MREBEHOMSEGHEERDED Thbo

Product Alternafives and Raw Materials

Product Alternatives " Raw. Materials
Fused Magnesium Phosphate Phosphate Concentrate and Serpentine
Single Super Phosphate Phosphate Concentrate and Suifuric Aecid-
Triple Super Phosphate Phosphate Concentrate and. Suifurie Acid
Diammenium Phosphate Phosphate Concentrate, Sulfuric Acld and
Ammonia ‘
Nitrie Phosphate Phosphate  Concentrate, Nitric  Acid,

Ammonia and Carbon Dioxide

(D Bh

MINEY BF L Y7 oS EOMENRY Y ETHATRLERTHL EEHL
1984/ 85EAC MM A A S Nt BWTRERI T ¥ €7 FAIE R4 WA
MRS, 10855, ERHHHER CHHONTVS,

AT S, TIRBER 1L 5%P205M T 155 HA M Thh ., ik
X D30.00 % P205 SATOMBLTE 40,000 TPY — BEMED BN T Bo
BUTMERE NS CRESATUA L), IMEMOT Y 27 b« 547 CHRIE
RFET T 5,

0—14
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MINEX . ZIMCO {1 198B4EI AwisS. L2 Y OWHEEHTEROB|MEE TN - 120 WE
#EHid (0ccasional Report on the Muloba Serpentine, Mkushi District,
Central Province, Zambia, MINEX, ZIMCO, Seotember, 19863 (% SR T\ 3,
PRI AEY o AR ULASS5mdGreat North Roadds £ vF TAZARA E@initicfriE
LTWwa,

I L. STOEBEMET V4 TS5 4 b (3Mgh e 28i02 + 2H20) &
AN A FPRFEETCELTD Y, ZU VTSR, BURT» A b E2EE, HEROK
XX GEAE 0. 2. W 2. 5TH B, AROBMEEAAE . MO0B L
5102 DL b <« FWATTOBHWIGAIIAEPLO G RN

réﬁﬁﬁﬂﬁmmﬁthmm\mwxamwuﬁ& SO B A A L
fﬁﬂ“ﬁ’ﬁ%}ta %ﬁi%“i% EAFRE UTHBETmE TR L.

e = ot o EE

BT OWEEE T L E 20,000 TPY ORMBABREEL T 5, BBEA 7 =D NCT
BEUF Y 2 EBOF ¢+ Y ELBEU YA TO 0N L TRBEI AT,

NCZ OWE T, VYA OFEHmd 100 OF ¥ 7 w7 4 29D /51 54 b
AEEE LTV, TEBISHERRL. DEHEE 60,000 TPY TH 2, /945
A FOURBEENEESS B, 18FORBRIAFRELIBORBEDLHDESLUT
T#H Do 198BEIRT I 2UETHRD NCIOWMM NS ¥ ZRKOED TH 5.,

Sulfuric Acid Balance at NCZ, 1989

: Design” Capacity 60,000 TPY

Annual Production 60,000

. Consum.pﬁon

~ NCZ's Captive Uses ' 50,075
- Ammonium Sulfate (50,000 TPY) (39,075)

- Direct Use for Compound Fertilizer {142,300 TPY) (11,000)
Qutside Sales
- Alum_Production in Kafue _ 7,000
© Surplus 2,925

0—15
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Financing Required and Financing Plan for the Prdjects, $, MM

L : : ‘Annual
Proposed Project Finaneing Required Financing Plan Sales
. Foreign Local - Long Term
Curreney Currency Total Equity Losn Total
Individual Projects
- Phosphate Mining 10.11 4.45 14.56 1.64 10.92 14.58 4.57
and Concentrate, I - .
- Fused Magnesium 16.66 4.86 21.52 5.38 16.14 21.52 9.07
Phosphate, I _
- Single Super . 14.58 5.21 19.79 4.95 14.84 19.78  8.58
Phosphate, ux
Integrated Projects
- Phosphate Mining 26.77 9.3t 36.08 9.02 27.06 36.08 9.07
and Concentrate,
and Fused Magnesium
Phosphate, 1+ II
- Phosphate Mining 24.69 9.67 34.38 8.59 25.77 5‘4.38 8.58

and Concentrate,
and Single Super
Phosphate, T + 111

Base Case: Interest Rate of Long Term Loan; 12.0%/year



MO SRR, BEASSEHNE L 0% X O12.0% /F & LEBAI 0T
WERITE & Wiz,

Project Financial Analysis Summary

FIRROI, DCF,

Project Life Avarage

Transfer Price of

__After Tax, % Debt Service Ratio ~ Phosphate Concentrate
Long -Term Interest Rate _4.0% 12.0% 4.0% 12.0% 4.0% 12.0%
' $/Ton $/Ton
Individual Projects
- Phosphate Mining (-)4.28 (-)4.27 0.35 (~)2.76 (130.6) (130.0)
and Concentrate, [ \
- Fused Magnesium (-)10.11 (-)10.06 {(-)t.27 (~)3.50 (130.0) (130.0)
Phosphate, 64
- Single Super (-)3.53 (-)3.52 0.84 {(-)2.18 (130.0) (130.0)
Phosphate, il
Integrated Projects
- Phosphate Mining (-)8.04 (-)8.00 {(-)o.51 (-}3.12 120.3 120.3
and Conecentrate, o
and Fused Magnesium
Phosphate, 1+ 1
- Phosphate Mining (-)3.85 (-)3.84 0.63 (-)2.27 131.3  131.3

and Concentrate,
and Single Super
Phosphate, T + 1
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Project Life Average Production Cost, US$/Ton-1998

Production Cost

Variable/ Direct Deprecia- Sales/ : Projected
Projeet Transport Fixed tion Interest Total Price;
Individual Projects .
- Phosphate Mining 98.% 14.5 25.8 111.4 250.2 136.0
and Concentrate, [ Bulk
- Fused Magnesium 162.3 9.9 25.8 128.'1 326.1 180.0
Phosphate, It - Bags
- Single_Super ) 127.4 7.1 19.9 79.2 234.2 150.0
Phosphate, 11 . - 'Bulk
Integrated Projects
- Phosphate Mining 141.4 19.7 43.8 200.9 405.8 180.0

and Concentrate, - Bags
and Fused Magnesium : :
Phosphate, I + II

- Phosphate Mining 108.0 = 16.3 35.8 141.2 301.3 - 150.0
and Concentrate, :
and Single Super
Phosphate, T + III

Base Case: Interest Rate of Long Term Loan; 12.0%/year

ﬁ@@%%ﬁﬁé%%m,%%éﬂt%ﬁ%#??@ﬁﬂ%A%%ﬂ4ﬂﬁawﬁW$
OWET. HHNETHEE . BENRREAOEERTE S LICHREBELADIHE
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B3 ORISR O B LU ROBB OB TR U/ HEFGEY
FORBEAHEE L, LBEBECTFRBMESD OS>V CREMEZ TR - fo.

Economic Internal Rate of Return on Investment, %

EIRROI, DCF, %
Low Interest Base Interest
Rate Case, 4.0%/Year  Rate Case, 12.0%/Year

Integrated Projects

- Phosphate Mining (-) 10.07 (-} 16.07
and Concentrate, -
and Fused Magnesivm
Phosphate, 1+ H

- Phosphate Mining {-) 5.02 {(-) 5.02°
and Conecentrate, : ‘
ant} Single Super
Phosphate, 1 + Il
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Project Lifé:Foreign Exchange Savings, US$, MM/Year - Net Present Value - 1991

Foreign Exchange Foreign Exchange Outlays
for Import of from the Projeet ' Net Foreign
Phosphate Debt Service - Foreign Exchange
Fertilizer of Foreign Loan Procurement Saving
Integrated Projécts
- Phosphaté Mining 87.46 ' 28.49 57.75 1.22

and Concentrate
Project, and Fused
Magnesium Phosphate
Project, @+ 1I

- Phosphate Mining 84.91 26.91 34.37 23.63
and Concentrate .- .

- Project, and Single
Super Phosphate
Project, T + 1II

Notes: - Interest rate for long term loan 1 4.0%/Year
- Assumed import price of triple super phosphate : US$236/T6n
at Kafue in 1991
- Escalation rate : 3.0%/Year
~ Deflator . : 3.0%/Year
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SUMMARY, CONCLUSION AND RECOMMENDATIONS.

Table 2-1-1 to Table 2-1-6
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Table 2-1-2  SUPPLY AND CONSUWPTION OF FERTILIZER IN ZANBIA,

1983-1986
(Unit: 1,000 ton of product)

Production lmports Total Consump-

S Supply tion

End Products Raw Haterisls

() {B) (A+B) ()
1983 72.6 182.8 95.5  205.5 165.8
1984 7.8 195.2 23.1 273.0 143.9
1585 19.8 30.5 oo~ 0.4 211.2
1986 58.5 143.6 N.A. 208.1 153.8

Sdﬁréas: NCZ and NAMBOARD
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SALES VOLUHE OF FHP IN ZAMBIA

Table 2-1-5
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Table 2-1-6  SALES VOLUHR oF SSP IN ZAHBIA
' (Unit: ‘000 P205 ton)

Copper- . Rorth- North- Soulh-

Total Contral belt Bastern Luapule Lusaka ern wastern  orn Wesiern
1991 9.03 1.29 .63 1.2 n.21 1.2 1.11 0.06 3.51 §.12
1992 9,39 1.32 - 0.66 1.902 .21 1.08 1.20 - 0.¢6 3.72 B.12
1093 9.72 1.35 0.69 1.05 0.21 1.11 1.20 §.06 3.98 0.12
21994 10.11 1.41 0.69 1.08 0.21 1.14 1.23 0.06 §.14 0.15
1995 10.44 1.44 0.72 1.08 G.24 1.20 1.23 0.06 4.32 0.1%
1586 10.80 1.50 0.72 .11 0.24 1.23 1.26 0.6 4,83 - 0.§8
1997 11,13 1.53 0.75 .14 g.24 1.26 1.29 0,06 4.68 0.18
1998 11.43 1.59 0.75 1.17 0.24 1.29 1.29 0.06 {.86 £.18
1999 11.76 1.85 0.78 1.20 3.24 1.32 1.32 0.06 5.01 0.18
2600 12.06 i.1 8.78 1,23 ¢.24 1.38 1.32 0.06 5.16 5.18
2001 12.36 1.14 0.78 1.26 0.24 1.41 1.85 0. 39 5.31 0.18
2082 12.69 1.8 0.8 1.2% .24 1.44 1.38 0.9 5.43 0.21
2003 13,02 1.85 0.8t 1.35 0.27 1.47 1.38 0. 69 5,58 0.21
2004 13.32 1.92 0,84 1.38 8,27 1,50 j.d1 0.0 5.70 0.21-
2045 13.59 1.98 0.84 1.41 0.27 . 1.53 1.44 0.0 5.82 0.21
2006 13.83 2.04 0.84 1,44 0.27 1.56 1.44 0.¢ 5.94 0.21
2007 14.13 2.10 0.87 1.50 0.27 1.59 1.47 0. ﬂ9 6.03 8.2
2008 14.40  2.16 0.87 1.53 0.27 1.62 1.50 9.0 6.15 0.21
2009 14.79 2.22 0.90 1.59 0.30 1.65 1.5% 8.0 6.27 0.24
2010 15,03 2.28 0.90 _ 1.62 0.30 1.68 1.53 0.0 65.39 0.24
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Figure 2-1-1 FLOW OF PFERTILIZER DISTRIBUTION
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Figure 2-1-2 CLASSIFICATION OF AREA IN VIEW
OF USE OF FMP AND LIME
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Literature Survey on Partilizer and Project

world Supply/Demand/Price of rartilizer
Agriculture ln Zambia
Fartilizer in Zambia

= Induatry ~ Supply/bDemand/Consumpt ion
Electricity in Z%ambia

= Supply/Consumption/Pricing (Financial/Economic)
Policy and Institutions for Devalopment
Pertilizer Control Order, Regulation, Registration
and Official Analysis
Review of Pre-#/5 Report for phosphate Davalopment
Project in Zambia - 1985 by JICA

Fertilizer Market and Distribution in Zambia

Supply/Conaumption/Pricing

Tranaportation Channal/Cost

Import and Pricing

Subsidies

Reglonal and Crop-Wise Consumption

Supply/Demand Projection up to 1986 (19 Years)
Analysis of Marketing/Distribution System

Proposal for Marketing/Distribution for the PBroject

A/W-2 Climatic, Soil, Crop and Farm Managemant, Financiog(
Tax, Incentives and Project Implementation
A/W=1  Presentation of Incéption Report 5/W-3  Raw Material and Utility SUﬁply
- Confirmation of Scope, Schedule and ¥ethodology - Blectricity : Capacity/pricihé/Transmiséion/
- faw Material Supply and Sampling Distribution/Consumption/LRMC
— Product Mix ) - Raw Water : - Capacity/Quality/Pricing/Pacilities
- Site Alternatives bv INDECO/Selection Criteria - Phos . . :  Reserve/Concentration/Pricing/
- Baais of Financial/Bconomic Analysis Concentrate Quqlity/Quantity/Schedule/Transport
- Product Evaluation (Chem, Soil, Crop and Field) ~ Others : Dolomite/Silica/Serpentine/Holasses/

Available Data on Soil: pH, S, MgD, and B
Electricity Supply and Pricing (Pinancial/Bconomic)
assignment of Counterpart Members and Coordination
Procadure

 Sulfuric Acid/¥itric Acid/Ammonia/
Lime/Fuel Dil/Bag '
Production Tests: Phos Concentrate/FMP/SSP
Sampling and Forwarding of Representative Samples

Pigure I-2

FEASIBILITY S7TUDY COMPONENTS AND PLOW

- The Peasibility Study on the EStablishment ¢f a Pused Magnesium
rhosphate Pertilizer Plant in the Republic of Zambia -

5/W-3~

!

6 Raw Matorial Analysias and Production Tests
{Phos Concentrate/PMP/SSP)

Raw Material Analysis {(Chem/Mineralogy}

Phos Concentration (Small Scale/Batch Wise)
production Tests {FMP/SSP: .Small Scale/Batch Wide)
Product Evaluation {(Gfficial Method: Zambia/(SA/
Japan/Burope} L

Product Physical Property .

Product Mix Comparative Evaluation {Raw Material/
Process/Cost/Harketability) ]
Presentation of Production Test Samples

(Phos Concentrate/FMP/S5P)

S/M-7 Financialy
{Phos Cor

Financing 1

'
g
3
[«]
[+
=
&
r
=
Q
=

A/W-4

summary of Fleld Study by Progress Report
Presentation

summary of Study Results’

Confirmation of Scope of Home office Work in Japan
Representative Sample

Raw Material/Process/Product Mix/Project/Capacity/
Pricing |

product Mix Selection Criteria

Marketability of FMP/SSP

Basis of Financial/Bconomic Analysis

Confirmation of Comments of Counterpart Agency
Preparation of Minutes of Meeting

ASA-S

Optimization Study of Product Alternatives

Product Alternatives (Phos Concentraté/PMP/SSP}
pProduction Capacity (Raw Material/Process)
Preparation of Technical Information {(TSP/DAP/NP)
Techno-Economic Evaluation of Product Alternatives
Site Selection, Raw Material/Product Transport and
Utilities Supply

:
o]
=
o
o
3l
-
Q
£

- Profitabily
Pinancial
Sensitivicn
Raw Materi
Escalation

]

Economic

{Phos Co
- Beconomic 2
- Economic T

S/W-4

Site Comditions

Site Alternatives by INDECO

Natural Conditionas: Meteorology/Geology/Topagraphy
Socio-Economic Conditions: Population/Labourx/Wage/
Regional Davelopment/Utilities/Infrastructure
Comparison Criteria/fvaluation/Selection

Plant Management and Technical Skill

Related Industry: Maintenance Works

Local Specific Conditions

Local Transport N .

Local Procurement, Availability and Pricing

Environmental Protection

Law, Regulation, Instiktution, Management in Zambia
Protection Countermeasure

Standards. {(Zambia, USA, Burope and Japan)
Air/Water/Solid/Noise Standards

Fluoride Chemicals Marketability in Zambia

- CaF, - MgF, ~ HapS8iFg and others

3/H=5

gasic Plan and Canceptional Design
(Phos Concentrate/FHMP/55P}
Design Basis
Facility Capacity (Raw Material/Pracess/Market)
Facility Design
Flow Sheet
General Plot Plan
Procurament, Transport and Erection
Construction Schedule
Commercial Preduction Schedule
organization and Training

- Industrial
~ Export Projg
Products

Stable and

Evaluation
Product Hal

v

S/W-6

A/H-9

Construction Cost Estimate
{Phos Concentrate/FMP/SSP)
Process Plant/0tility/0ff-site Facility
project Infrasture
Spareparts, Chemicals, EBlectrode, Furnace Brick

License/Engineering/Supervisor/Consultant/
Ocean Transport/Custom/Tax/Inland Transport

Financing and Disbursement
Foreign and Zambian Currency Portions

~ Premises f
- Racommenda
- Overall Ev
- Raview and
phosphate §
Conclusiony

Step l: Preparatory Work in Japan

Step 2: Field Work in Zambia

Step 3: Home Office Work in Japan
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Plgure I-2

FBASIBILITY STUDY COMPONENTS AND PEOW

- The Fa&ﬂlbllitY Study on the ?Stdblishment of a Fused Magneglum
Phoaphatae Partilizev Plant in the Republic of Zambla -

S5/W-3~

4 Raw Material Analysis and Production Tests

L386/1987

study Team,
Japan International Cooperation Agency
Tokyo, Japan
and
INDECD Lkd,., Lusaka, Republic of Zambia
{Counterpart Agency and Coordinating Body)

{Phos Concentrate/FHP/SSP) 5/¥-7 Pinancial Analysis
{Phos Concentrate/FMP/SSP plus Integrated Projects)
- Tatal Financing Required (Pixed/Working Capital/
~ Raw Material Analysis (Chem/Mineralogy} Interest during Construction/Disbursement)
~ Phosg Concenﬁration (Small Scale/Batch Wise} - Financing Plan
o ~ Production Tests (FMP/SSP: Small Scale/Batch Wise) B - Production Cost Statements
-~ Product Evaluation (Qfficial Method: Zambia/USA/ - Income Statements
Japan/Europe} - Fund Flow Statements
-~ Product Physical Property - Profitability and Financial Indicators
- Product Mix Comparative Evaluation (Raw Material/ - Financial Tnternal Rate of Return by OCF
Procass/Cost/Marketability) - Sensitivity Analysis (Investment Cost/
- Presentation of Production Test Samples Raw Material Cost/Product Price/Interest Rate/
(Phos Concentrate/FMP/SSP) Escalation
A/W~q Summary of Field Study by Progress Repart A/W-5 Optimization Study of Product Alternatives $/W-8  Economic and -Social Evaluation ASW-B Presentation and Discussion of Draft Fianl Report
Presentation - _ {Phos Concentrate/FMP/SSP plus Integration Project)
- product Alternatives (Phos Concentrate/FMP/SSP) - Rconomic Prlc;ng - Comparison and Selection of the Optimized Proiect
Summary of Study Results - Production Capacity (Raw Material/Process) - Economic Internal Rate oE Return. by BCP Schema (FMP or SSP)
‘confirmation of Scope of Home Office Work in Japarn ~ Preparation of Technical Information (TSE/DAB/NP)} - Foreiqgn Currency Saving/Import Substitution - Demand and Pricing Projection
Representative Sample - - Techno-Bconomic Evaluation of Product Alternatives \ - Creation of Employment Cppartunity - Basic Plan and Conceptual Design
Raw Material/Process/Product Mix/Project/Capacity/ < Site Selection, Raw Material/Product Transport and ¥ - Industrialization/Technology Transfer - Financial® Analysis, Economic and Social Evaluation
pricing Utilities Supply - Export Promotion/Iwmport Substitution of Agriculture ~ Recommendation on Marketing and Distribution
product M¥ix Selection Criteria Products . - Recommendation on Phosphate Mining and
Marketability of FMP/SSP - Stable and Low Cost Supply of Phosphate Fertilizer Concentration Plant Project
Basis of Financial/Economic Analysis ’ - confirpation of Comments of Counterpart Agency
Confirmation of Comments of Counterpart Agency - Preparation of Minutes of Meeting
Preparation of Minutes of Meeting — Prepavation of Final Report
§/W-5 Basic Plan and Concepticnal Desiga §/@-9  Study Conclusion and Recommendation
{Phos Concentrate/FMP/SSP) .
- Design Basis ~ Study Summary
- Facility Capacity {Raw Material/Process/Market) - Project Outlines .
- Pacility Design - Evaluation (Raw Material/Alternatives/ROI/Cost/Site/
pr’ - Flow Sheet > Product ﬁarketability/_(}apacity)
~ General Plot Plan - premises for Project Implementation
- Pracurement, Transport and Erection - Recommendation for Marketing and Distribution
- Construction Schedule - Overall Evaluation (Phos Concentrate/FMP/35P)
- Commarcial Producticn Schedule - Review and Recommendation of Pre-F/S Report for
- Organizaticn and Training ) " Phosphata Development in Zambia - 1985 by JICA
’ ~ Conclusion and Recommendation
S/W=6 Construction Cost Estimate
{Phos Concentrate/FHP/SSP)
- ‘Brocass -Plant/Utility/Off-site Pacxlitv
- Project Infrasture Notes:
- Spareparts, Chemicals, Electrude, Furnace Brick S/W: Scope of Work: INDECO Ltd/JICA-Auqust 19, 1386
L A/W: Additional Work by Consuitant Team

License/Engireering/Supervisor/Consultant/
Ocean Transport/Custom/Tax/Inland Transport

Financing and Disbursement
Foreign and Zambian Currency Port;ons

Januvary , 1987

7K8 . 00/US$ {(Fixed) - 1987

FMP = Ffused Magnesium Phosphate
S5P = Single Super Phosphate

Project Cost Estimate Date:
Poreign Exchange Rate
Product’ Alternatives

eld Work in Zambia

Step 3: Home Office Work in Japan

Step 4: Presentation and Discussion J

of Draft Final Report in Zambia
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Table FI-1  GOP B3Y KIND OF BCOKOMIC ACTIVETY I¥ ZAMBIA

{Unit: X of GOP)

Average Amnu-

1480 1481 1462 1983 1984 1985 31 ¥ Change
1985780
Aggragote Grosa
Domgstlc Product 1,996 2,119 2,059 2,019 2,012 ‘2,080 0.8
Gor) e
Sectoral Breakdowxn
hgricul ture, Ferestry, : ,
Fishing snd Hunting 15.2 15.6 4.1 15.6 16.5 11.5 3.6
Hinlng and Quarryling 10.3 10.1 10.4 1.0 9.9 9.1 ~1.6
henufacturing 19.2 20.3 28.2 9.1 19.3 20.4 2.0
Blactricity. 3.3 3.4 3.7 3.6 3.5 3.6 2.3
Cas and Water
GConsiruciion 5.2 34 4.1 4.4 4.4 3.1 -5.1
Hholesaie and 9.8 8.2 8.1 8.5 8.3 8.3 2.5
Retall Trade : . : .
Hotels, Ber and 2.0 2.8 2.6 2.8 2.4 2.5 5.4
Reastzurants -
Treniport, Cozmunica- 5.9 5.6 5.8 5.9 5.8 5.8 0.3
tions and Storege :
Financial Institu- 67 65 Tl 66 63 62 -1.5
tions, lnsurance, efc,
Reel Estate and 7.3 1.2 1.8 8.3 8.9 8.7 4.4
Business Services
Community, Soclial and 17.3 18.5 19.1 17.6 11.6 11.6 1.1
Personal Services
Import Dutles 2.1 1.1 1.4 0.9 0.9 0.9 -15.6
Less Emputed Bank 1.0 0.8 1.0 0.9 0.9 0.8 -2.2

Charges

Note:r s

Source!

GDE in milllon Kwachs st 1975 orice.

NCDP "Economic Revlew and Annval Plan, E9B6°.
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Table 11-2 SECTQRiAL DISTRIBUTION OF EMPLOYBES IN RACR SBCTOR

June 1979 _ June 1984
Huwber X of lud. —;;sber % of Ind.
: Totel Total

Agricul ture, Forastry and Fisherles 31,850 8.5 35,400 9.1
Hining snd fluerrying 61,980 16.6 58,470 16.¢
¥anufacluring 1,960 120 48,200 13.2
Eloctricity and Rater. 1.730 2.1 - 1,950 2.2
Construction and Allied Repairs 42,381 iL.3 33,610 9.2
Distribution, Restaursnts and Holels 36.720 9.8 30,250 8.3
Transport and Communicatlions 24,560 6.6 24,000 . 6.6
Rinance, Insurance and Other Business Services 20, 140 5.4 | 22,410 6.1
Comeunlty, Secial and Personal Services 183, 550 21.17 165,010 28.8
Industries Total 373,870 100.0 355,300 100.0
Dosestic Servants 33,874 45,760+ -

Source: Central Statistical Offics.

Note: = June 1983.
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Table 11-3  BSTIMATED CROPPED AREA OF MAIZE BY COMMERCIAL
FARHS AND NON-COMHMERCIAL FARMS

Commercinl Farms Non-Commercial Farms Total
'000 herl % of ‘000 ha*? ¥ of *000 ha

Total _ ~Total ‘
1874/75 194.1 24.1 611.1 75.9 805.2
1976/77 268.1 30.1 623.1 69.9  891.2
1977778 - 485.10 48.4 516.8 51.6  1,001.8

Notes: =1 Bank of Zambis, *Annual Reports”,

*2 Istimsted using the statistical figure on number of bags

" of maize produced by non-commercial farms and average
yield in 1982 by commercial sector; the figure on
number of bags was estimated by sampling surveys made
by CSO ("Agricultural and Pastoral Production, non-com-
mercial sector”}.

or
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Table 11-5  HUHBER OF PARH BY HANAGEMENT TYPR AND OWN LAND, 1980

{Unit: MNumber of Farns)

. Comnerclial Rarm o
Province ~ Tradition- Total

40 ha and 11-39 ha "1-10 ha sl Fara
above :
¥orthern - ‘80 1,400 L 111,800 119,390
Luapula - 50 2,850 73,600 15,700
Norihwestern - 80 2,900 53,600 56,580
Copperbelt - 499 2,000 17,9080 20,390
Central 300 T.630 21,400 18,408 47,730
Lusaks 9t 1,810 4,300 © 13,400 19,700
Bastern’ 20 3,100 27,000 80,500 . 111,020
Southern 320 8,000 49,900 1,500 65,720
Hestern ‘ - - 5,450 85,400 90, 850
Total 730 21,350 122,404 462,600 607,080

Source: Hationnl Cosmission for Development Planning, Agricultural Baseline
Data for Planning. 1983.
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Table 11-7  CHARACTERISTICS OF AGRICULTURAL PRODUCTION
BY COMMERCIAL RARH - 197671977 -

Hectareage ~ Average Average Ratio of . Average
Range liectareage “Gultivated Haize Marketed Yield
of Land per " Crop lLand (¥ of Total of Haize
Farm (ha) per Farm (ha) Production) (ton/ha)
0- 719 25 14 93.4 2.8
B0- 199 87 31 81,6 3.1
200- 399 187 _ 53 94.8 3.9
400- 799 544 - 88 98.3 1.6%1
800-1,999 1,150 151 : 83.6 {.2
2,000+ 8,024 263 86.4 2.1%2
Total 1,113 73 85.0 2.1

Notes: =1 3.9 tons/ha in Southern province, while 1.4 tons/ha in Central
province and other provinces,

*2 4.9 tons/ha in Southern province, while 1.7 tons/ha in Central
province and 2.6 tons/ha in other provinces.
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Table I1-8

CHANGE IN CROP PRODUCTION IN ZAMBIA

1985

1984

1883

1982

Prod. ¥ NMktd Yield Area Prod. ¥ Hktd VYield firea  Prod. ¥ Mktd Yield brea.  Prod. % -Aktd VYield

Area

®  © o W ® @ o w ® © o W ®  © o
750.2 546.7 935.3 506.5 87L.7  65.5
8.1 3409 57.7 94.0

(&)
454.5
41.5

[=2 3 o
‘e
s

56.
B0.1

581.9 -1122.4
62.6

T
.8

1
&

T
.8

i
b

56.8
87.2

(3o o
— o

68.4
78.7

26.7

Surnflower

Haize
Soybeans

42.4

43.9

72
—

71.9

14.7

9.8
31.8

1.4
0.5

86.7

8.0
11.0

5.0
31.4

I.4
0.4

7.3 33.1

8.4

5.3
22.4

14.5

Groundnuts

o

+

Paddy Rice

[Eal

Seedestton
Sorghus

15.0

21.%

2.2

2.2

182.7

-t
[ ]

1.1

99.9

2.3

180.0 1.0

2.1

inia Tohacco

Burley Tobacce

Hillet
Eeans

Virg

117.3
8.7
8.5

Ly
L=

19.4
5.5

0.1 0.1 22.4
2.1 8.3

13.5
5.4

1.8

0.8 0.8
1.4 0.4

12.7
6.0

20.0
17.7

0.3

8.5

4.2

14.4

Inr-8

0.7.

1985

"Quarterly Agricultural Statistical Bulletin, Oct,/Dec.,

: HAWD

Source

'000 ha

Area

Onit

Notes

"G00 ton

% marketed X of productiocn

Production
Yield

ton/ha



Table 11-9  IMPORT AND EXPORT OF HAJOR CROPS

{Unit: ’QOD ton)

‘Hﬂize Rice Wheat
_ Import Bxport Import Import
1971 0.8
1972 0.1
1873 5.8
1974 11.0
1975 : 1.6
1976 0.9 - 0.8 90.0 94.4
1971 0.4 2.5 6.0 96.5
1978 B0 6.0 6.5 41.6
1979 - 66.4 5.1 128.5
1381 294.3 1.2 i14.8
1981 93.5 5.5 53.8
1982 68.8 8.6 130.4
1983 126.0 12.3 85.3
1984 81.1 n.a 64.0

Source: HAWD

Notes: 0.0 means less than 50 tons.
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Table 11-11  SUPPLY AND CONSUMPTION OF FERTILIZER IN ZAMBIA,

1883-1986 _
(Unit: 1,000 tons of product)
Production_ . Impbrts ‘ Total Consump-
o Supply tion
ind Products Raw Materials ,

) {B) o (A+B) ()

1983 12.6 132.9 25.5  205.5 165.8

1584 1.8 195.2 o231 273.10 ’ 143.9

1985 19.9 : 30.5 ‘ L= 50.4 211.2
1986 5

59.5 143.6 N.A. . 208.1 153.8

Sources: ' NCZ and NAMBOARD
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Table 11-13  COMPARISON OR FERTILIZER COSTS PER HECTARE

(Wnit: K./ha)
1975 1980 . 1983 1985 1986
Prasent Appllication Practice _

cX-D 4 bags 26.20  38.40 9640  107.00  320.60
Urea 4 bags 27.00  38.60 96.40  107.00  260.060
“fotal (A) 53.20  77.00 192,80  214.00  581.00

Application by Comblination of Straight Rertilizars _
BAP 1.739 bags - 15.81° 926,57 61.27  67.68  155.53
HOP 0.667 bags 2,40 3,20 14.07 15.84 . 36.69
Urea 3.504 bags 23.65  33.81  B4.45 - 93.713  221.7%
AS 1.492 begs 7.16  10.82  33.6§  37.60  71.62
Total (8) 49.02 .40 183,44 214.86  491.58
A/B 1.08 1.03 1.00 1.00 1.18

Note: DAP price uss estimated using the following formula:
(DAP price) = (TSP price) + (Urea price) x» 18/46
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Teble 11-17 (1)  PROJECTED PRICES OF FHP - Scenario 2 -

Férmulation Cost of Compound Fertilizer: 15% of Total Cost

Fert., cost w/o FHP/SSP Fertilizer Cost with FHP
Name of —
Fertilizer Application Using Compound ~ Application Using FHP
Fertilizer and Ures :

bag/ha K./bag K. /ha bag/ha K./bag K./ha
Compound ' 159 636  .3.338 161 - 538
Urea - 4 104 416 3.913 104 407
AS . _ : _ 0.192 12 14
P D 1,333 10 93
Total Cost ' 1,052 - 1,052
. {K./ha) :

" Notes: Ex-factory price of FMP: US$153/ton
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Table 11-17 (2)  PROJECTED PRICES OF FUP - Scenario 2 -

Formulation Cost of Compound Rertilizer: 25% of Total Cost _

Fert.cost w/o FHP/SSP Fertilizer Cost with FHP
Name of - : : : e
Fertilizer ‘Application Using Compound “Application Using FHP

Fertilizer and Urea

bag/ha K.fbaé K./ha bag/ha K./ﬁag K./ha
Compound 4 179 716 3.338 181 604
Urea 4 164 418 3,913 104 - 487
AS 0.192 72 14
Fup ' 1.333 80 167
Total Cest 1,132 1,132
(X./ha) .

Notes: Ex-faciory price of FHP: US$178/ton
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SALES VOLUHE OF FMP IN ZAHBIA

Table 11-20

(Unit: 'O00 P205 ton)
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Table 11-21  SALES VOLUME OF SSP 1N ZAWBIA A
{Unit: 000 P205 ton)

~ Copper- North- . North- South-
Toial Central belt Bastern Luspula Lussks ern western arn Hesiern
{991 49,03 1.29 g.63 ~1.02 1.21 1.02 1.17 0.06 3.51 - 0.12
1992 9.39 1.32 .66 1.02 0.21 1.08 .20 0.06 3.72 6.12
1093 3.72 . 1.85 0.69 1.05 0.21 1.11 i.20 0.06 3.93 0.12
1984 1G.11 1.41 0.69 - 1.08 8,21 1:14 1.23 . 0.06 §.14 0.15
1995 10.44 1,44 0.712 1.08 0,24 1.20 1.23 .06 {.32 0.15
1496 10.80 1.50 0,72 1.11 0.24 .28 1.26 0.06 4.53 t.15
-1997 11.13 1.53 0,75 .14 0.24 1.26 1,29 0.06 4,68 - D0.18
1998 11.43 1.5  0.7% 1.17 .24 1.28 128 0.0% 4,86 $.18
1899 11.76 1.65 D.18 1.20 0,24 1.32 1.32 9.96 5.01 p.1%3 -
2000 12,06 1.7t §.78 1.23 §.24 1.38 1.32 8.06 5.16 8.18
2001 12.36 1.74 0.8 1.26 0.24 1.41 1.35 8.99 5.3 0.18
2002 12.68 1.80  0.81 1.29 6.24 1.44 1,38 0.08 . 5.48 §.21
2003 13.02 1.86 1.81 1.35 8.27 1.47 1.38 0.09  5.58 0.21
2004 13.32 1.92 0.84  1.38 0:27 . 1.50 1.41 4.09 5.7 0.21
2005 13.59 1.98 £.84 1.41 0.27 1.58 1.44 t.09 - 5.82 0.21
2006 13.83 = 2.04 0.84 1.44 0.27 1.56 1.44 .09 . 5.94 0,21
2007 14,13 2.10 C0.87 1.50 0.27 1.58 1.47 .08 6.03 '0.21
2008 14.40  2.16 . 0.87 1.53 0.27 1.62 1.50 0.09 6.15 0.21
2009 14.79 2.22 0.90 1.59 8.30 1.65 1.8 0,09 . 6.27 0.24
2016 15.03 . 2.28 0.5%0 1.62 .30 1.68 1.53 0.09 6.339  0.24
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Table 11-22  MONTHLY SHIPHENT PATTERN OF BASAL DRESSING, 1983-1985

(Unit: X of yearly shipment total)

Honth 1983 1984 1885 Average of Standard
1983-85 Deviation
January 4.9 5.1 11.4 1.2 3.1
February 0.8 1.1 3.1 1.7 1.2
Harch 0.3 3.0 0.4 1.4 1.4
April 1.6 3.9 0.8 2.1 1.6
Hay 0.3 4,4 0.7 1.8 2.3
June 0.4 6.8 1.2 2.8 3.5
July 2.6 0.3 1.0 1.3 1.2
‘August 7.4 5.5 1.8 5.6 1.8
September i6.8 9.0 6.9 18,8 5.2
October 22.1 14.4 13,1 16.7 4.1
November 21.9 26.4 18.6° 24.8 5.0
December 14,2 2001 38.4 24,2 12.6
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Teble 11-23  NONTHLY STOCK REQULREHENT

{Unii: X of yearly sﬁipneqt.tdtal)

Hontihly Shipment Binisus Ending Stock Requireament
hversgo of  Standard Level 1 Level 2 Level 3

. 1983-85 Deviation :
Jaruary 1.2 3.1 22.0 34.6 47.2
February 1.7 1.2 28.6 41.2 53.8
Harch 1.4 1.4 35.6 48.2 60.8
April 2.1 1.6 41.8 54.4 67.0
Hey 1.8 2.3 48.4 61.0 73.6
June 2.8 3.5 53.9 66.5 19.1
July 1.3 1.2 61.0 713.% 86.2
fugust 5.8 1.5 . 63.7 76.3 88.9
Septerber 10.9 5.2 61.1 13.17 86.3
October 16.7 - 52.8 65. 4 18.10
Noverber 24.3 N 36.8 49.4 $2.10
Decemnber 24.2 S 12.6 20.9 33,5 46.1

Hote: Hinimum ending stock requirenen{ is estinated ot the following three
levels of probability of risk for the shipment volume to exceed the

stock at:
Level 1 32%
iLevel 2 5%
Level 3 0.3%

IIT-24



Figure II-1  FLOW OF FERTILIZER DISTRIBUTION
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Figure II-3 CLASSIFICATION OF AREA IN VIEW
OF USE OF FMP AND LIME
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