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Introduction

During the Review Mission by Mr, P,F. Ryan of the
Feasibility Studies Section of UNIDO between 24 May and
2 June 1976 for the project Industrial Studies and Develop-
ment Centre - Phase IT (ISDC) DP/SAU/73/004, the authorities
requested two short term missions as per the proje:t document
one on the Fertilizer Industry and the second on the Petro-
chemical Industry (page 8 - Report on Mission by Mr, P.F.Ryan
UN1DO/10D,28 dated 8 July 1976), The ISDC and the Kingdom
of Saudi Arabia accepted tve candidature of Mr, M,C, Verghese,
Head - Chemical Industries Section of UNIDO to undertake the

fertilizer mission,

The main purpose of the mission was to advise the ISDC
on matters concerning the planning and development of fertili-
zer production, world market trends and long term development
strategy.

During discus;ions with H,E, Abdulaziz Al Zamil -
Deputy Director Sc:cral - Industrial Studies and Development
Centre and Mr, Ali Moursi, broject Manager, UNIDO, it was
decided that the Consultant. should undertake a quick review
of the studies already prepared (Annex I) and make recormen-
dations on the validity anc viability of the proposals and

suggest future plan of acticn,

e e o b e ® - ———— —— ot s —— —_ .
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The writer is indebted to the UNDP Regional Represcn-
tative Mr, A. Succar and to Mr, S.M, Hanif the Depucy
Regional Representative for all the assistance and advice
received during the shert mission. The guidance of HL,E,
Zemii and Mr, Moursi,Project Manager are greatly appreciated
(Annexure II),

Summarv of findings and recomnendations

1) The four studies/reports (Annex 1) which were
reviewed could not be compared on a comron basis because
- they were prepared at different periods
- the capacity and end product patterns were different
- the locations were different

i1) The 1CI and TFC studies can be compared as both
were for the production of 1000 MID ammonia and 1,600
MID of urea, But whereas ICI assumes a site on the

Gulf coast, the TFC assumes Dammam as the location

perhaps to take advautage of the oif-site facilities
of the existing fertilizer planc (SAFCO),

111) The *"acniico propusal is for the p.oduction of
25,000 tons per day of Methanol only and the location
is at Al Jubayl.

iv) The proposal prepared by Petromin/W,.R, Grace/

C. Itoh/Tne First Arabian Corporation is for an
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integrated Methanol/Ammonia-Urea Complex at Al Jubayl.
The capacities proposed are 2,500 short tons per day
of Metharol, 1000 short tons per day of ammonia and
1000 short tons per day of urea using the Co2 integ-
rated facility, The balance of ammonia (1000 - 580 = 420
tons) will have to be sold or converted to Ammonium
Nitrate,

All the proposals are reviewed in detail in

Section 3,
Recommendations
1) The proposals of ICI and TFC are more or less out

of date due to fast changing capital costs, production
costs and world market situation, The capital costs
of both proposals are on the.high side, The Chemico
feasibility study for methanol producticn alone for
energy purposes aithough was attractive two years ago
is impractical today., Methanol for formaldehyde pro-
duction need only bLe considered as a practical propo-

sition, The only study therefore for immediate serious

consideration is bv Petromin/W,R. Grace/Itoh/First

Arabian,




-6 -

UNIDO's world-wide study of the Fertilizer
industry 1975-2000 completed in draft form in
September 1976 shows that a 1000 metric tons per
day ammonia plant and 1720 MID urea plant at
Dec, 1975 prices with no allowance for inflatiecn
or interest charges during ccnstruction built in
a developing country on a "green field" site including
one month's storage capacity for feedstock (in casec

of liquid or solid feedstock) storage for 4,000 tons

of ammonia, 75,000 tons of bulk urea and 10,000 tons

of bagged urea and including 10-15 MY captive electric

power unit but excluding rail, road arnd harbour faci-

lities, water supply and effluent disposal will cost

U,S, $ 179 millions, (Aumonia plant $ 103 million, urea

plant § 67 million and working capital $ 9 million,
Production costs per ton of ammonia including

feedstock of natural gas at 50 U,S, cents per 1000

c, ft,, other operating costs, depreciaticn at 8 l’%

3
and profit at 10% will be U,S.$ 96.00 and for urea

$ 102.00 -

UNIDO's approach is that as per the Lima declara-

tion, all future ammonia/ures plants should be built

in areas where cheap ratural gas or associated gas




iv)

v)

vi)

vii)
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exists such as the Arabian Gulf, North Africa, West
Africa, Veneczuela/Trinidad and the Indonesian Brunei
region. The developed countries with gas cost of
$1 to$ 2 per 1000 c,ft cannot compete with areas
where gas costs only 0,30 to 0,50 $ per 1000 c.ft
even if capital costs may be 30% higher due to
locaticn factors,

The best assumptions for production costs
(F.0.B, costs) shculd be around $ 100,00/metric ton
of Ammonia and $ 120,00/metric ton of urea for a

viable project.

The capital and production costs for methanol
should be adjusted in the light of the above UNIDO
findings from the proposals of Petromin/Grace/Itoh/
First Arabian,

UNIDO's projections for world demand of Nitrogen
till the year 2000 is given in Section 4,

The recommendations contained in the proposals of
Petromin/Grace/Itoh/First Arabian for barge mounted
plants as per proposals of Mitsubishi are premature
and Saudi Arabia should not be the first councry to
try out this experiment however documented and.theo-

retically studied, The ship mounted ammonia plant

e - e v mer ——— e m = — e ei—m———— — = - e = o e ey 7 =1 = ~f
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viii)

ix)
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for Indcnesia which has now been given up should
serve as a warning,

The integrated approach for a metﬁanol, emmonia
and urca project is excellent. The only peoint to be
considered i3 whether all ammeonia should be converted
to vrea cnly (no Ammonium Nitrate) and the Co, needed
for methanol to reduce reformer capacity cculd be
procdiced by burning cheap natural gas to recover Co2
by using MEA/Hot potash or other absorbirg agents
and regeneration,

UNIDO will assist if requested to make macro
and micro analysis of the proposals so far made and

submit a practical oroposal to build &n integrated,

export-oricnted methanoli/fertilizer project for

Saudi Arabia. Such a neutral proposal can be submitted
in 3 months' time and will cest 5 man-months or a

total cost of $ 20,000 which will include travel, The
Head of the Chemical Industries Secticn will be
responsibie aud will lead the projeci team consisting
of an Ecunomist (market,demand projecticns, locations
etc) zad a production expert (capital cost, process,
production costs ete), The work will be carried out

in UNIDO, Vienna and the two expert/consultan:s arsz

now availiable,

Y' :
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Comparison of studies already made

ICI Study

a)

b)
c)

Capacity - Ammonia 1,000 tonnes/day
Ures 1,600 tonnes/day
Location - Gulf Coast

Capital Cost - U,5.$ 400 million % 2C
(at June 1975 prices)
Starting 1975 and ccmpletion 1979
S 600 million

(Twice cost of similar plant in Europe)

Production Costs - Urea F,0,3, $ 200/tonne

Feedstock gas ccst 28 cents/million
5TU

(Methenz)

32 cents/million
- BTU

{Propane)

Profitability - DCF return cn equity 6%.

Forecasts Million Tonues K

for developing Capacity - Production - Demand - Gap

countrics A
1991/92 33 20 28
(based (n TVA figures)




ii) TFC_Study

a)

b)

Capacity - Ammonia 1000 tonnes/day
Urca 1600 tomnes/dey

Locaticn - Dammam - Petromin Industrial Area

Gulf Coaszt

Capital Cost - Fixed Capital Cost $ 320 million
Working Capitzl $ 24 million
Equity $ 96 miliion
Loan $ 246,1 million

Production Cost - Urea seliing price
§ 160/tonue bagged

Natural gas 51 MMSCFD

‘lectric power 25 MW

Decsalined water 4,300 MID

Project schedule - 4 years
Profitability 5,75% as equity,
Forecasts : Arthur D, Little

L4

Millicn tonnes N
1979 1989

World N Concumpticen 69,632 135,495

Effective world
Aumoria Capacity 71,580 -

Pesign Capacicy 94,300 -

1979 - 1989 270 rew 1000 MID Azmenia plants

230 new 1600 MID Urec plants




1141) Chemico

ay Capacity - 25,000 short tons/day
Fuel gréde Methanol
¢ trains cach 5000 & S.T/day
b) Location - Gulf Coast - Al Jﬁbayl
NGL - C5 =~ Pentane
LPG - C3 - Propane
C4 - Butane
C2 - Ethane
¢) Capital Cost  N.A,

d) Produaction Costs N.A,

890 MM SCFD - CH

4
950 x 10° B,T.U./day
e) Profitability N,A,
f) Forecasts By 1980

13,000 ST/D to Japan

12,000 ST/D to U.S.A,
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iv) Petromin/W,R. Grace/C. Itoh/First Arabien

a) Capacity Case I Integrated C02

STPD
Methanol 2,500
Ammonia 1,000
Urea 1,000
b) Location NLA,
¢) Capital Cost $ Million
Methanol Ammonia Urea Totel
Battery limits 80,367 57.800 24,000 162.167
Offsites 29,175 20,983 8,713 56.871
109,542 78,783 32,713 211,038
Location factor 38,340 27.574 11,449 77,263
- 147,882 106,357 44,162 298,401
Other plant
investment 13,701 8.000C 0.600 z22,301
Escalation 50,091 29,733 11,638 91.462
: 211,674 144,020 56,400 4l2,le4
Interest during '
construction 2,737 6,628 2,59 18,959
221,411 150,718 58,994 431,123
Working capital 11,250 2,835 7,425 21.510
232,661 153,533 56,419 452,033
$/S,T ’
d) Production Costs Methanol -~ Ammonia -~ Urea
97.88 159.75 159.55
e) Profitability 807 operating rate

4
107 afcer tax return ou equity




-13 -

UNIDO's - World Study of the Fertilizer Industry
1975-2000

The Second General Conference of UNIDO held in Lima,
Peru in Ma h 1975 adopted the '"Lima Declaration and Plan
of Action" which called for accelerated industrial growth
in developing countries, A goal was set for increasiag
the developing countries' sharc of industrial production
to at least 25% of the world tctal by the year 2000 (the
present share was estimated at about %) .

In 1974/75 developing counté4ies produced 19% of the
world total of ﬁitrogen fertilizers, It is estimated
that by the year 2000, if 407 of world nitrogen is produced
in developing countries, they will be meeting their demands
and if 50% is produced, there will be sufficient to export
to developgd countries, Therefore it seems logical to
keep these two goals in view and the 257% target in the
Lima Declaration is not relévant in the nitrogen fertilizer
fieid,

The following informations are taken from the draft
UNIDO study (Annex 3).

a) VForecast of fertllizer demand

The following tabulation shows the present and
forecasted use of the nutrieats N, 2,0, and K, 0 in

develored and dcveloping countries,

- =1




- 14 -

Developed Countries Developing Countries

Year N P205 K20 N P205 K20

- Million tons of plant nutrients -~

1974 27,3 18,9 18,1 11,4 5.3 2.6
1985 53,0 29,0 29,0 28,0 13,0 7.0
2000 101,0 46,0 50,0 64,0 30,0 16,0

b) Production costs and Capital costs

Alternative A -

Alternative B -

Developing and developed countries
self sufficient in fertilizer
supplies

Total capital 1980-2000

= § billion 114 (53 developing +
61 developed)

Developing countries export 20%
of their production to developed
countries,

Total capital 1580-2000

= § billion 119 (75 devcloping +
L4 developed)
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5. Consultation Meetine on the Fertilizer Industry
organized by USTIDO

Based on the Lima Declaration and the decision

of the Industrial Development Board (IDB), UNIDO is
planning to organize a Consultation meeting of repre-
sentatives of member countries to discuss the issues

facing the development of the fertilizer industry,

Issues have been formulated and background papers

prepared, These will be discussed in a preparatory
meeting being organized in UNIDO Viernna in November
1976, The finalized issues will be submittzad to the

Consultatiocn Meeting to be held in January 1977 in

Vienna, The world wide fertilizer study prepared by
UNIDO would by then have been finaiized and avaiiable,

The aim of the consultaticns is to reach agreements as

how best to develop the fertilizer industry and what

are the steps to be taken and problems to be solved
to locate more production in developing countries,

6. Proposals for UMNIDO's assistance to Saudi Aratia _
for the planning and development of tne fertilizer industry

a) See page 8 (ix)
- Tor the analyses cf the proposals so far received

by ISDC and to prepare a finsl neutral unbiased

and practical propnsal, .




b) UNIDO is ready to provide the services
of a short term Consultant to review the

petrochemical proposals if the request is

confirmed.
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7. ANNEX

I

- List of studies reviewed

S.No,| Title of Study Prepared by Prepared for Date
1) | 1,600 tonnes a Agricultural Div- General June
day fertilizer ision of Imperial Petroleum 1975
urea project Chemical Industr- and
Eastern Frovince | ies Limited Mineral
project proposal | (ICI) U.K, Organization
41) | Proposal for Working Group of - Oct
proposed ferti- Petrcmin and 1975
lizer joint Taiwan Fertili-
venture between zer Company
the Kingdom of (TFC)
Saudi Arabia and
the Republic of
China
1i1) | Methanol Energy Cher ‘co The First March
Feasibility Process Plants Arabian 1975
Study Company Corporation
Al Jubayl Division of Chem~ Beirut
Saudi Arabia ical Construction Lebanon
Vol,I Technical Corporation,
One Penn Plaza
New York,N,Y.10001
Chemico Number
08265
iv) |Draft Pre- Petromin/ Liaison Aug,
feasibility W,R, Grace & Co, Committee 1976
study C. Itoh & Co
proposed Metha- First Arabian
nol/Ammonia Ccrporation
project in

Saudéi Arabia




i)
ii)

iii)

iv)

vi)

ANIFX II - List of persons

met

Mr. Abdullati * Succar

Mr. Saiyid Muhammad Hanif

Mr. Ali A.H. Mourui

4.0. Atdulaziz Al Zamil

Dr. Monammed Khatrawa

H.F. Abbar

Regional Representstive of UNTF
Saudi Arabia

Leputy Regional Qepresentative
UNDP

Project Manager
UNIDC
ISt

Deputy Director General
Industrial Studies and
Develooment Tentre

Deputy Chairman and First
Executive Officer

Saudi Basic Iadustries Cerporation
(Petrochemicals and Fertilizers)

Directer

Plaaning end Evaluation Department
ISDC

Director General
I3DC
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Nitroron fertilizer eoncurntion - Asian enuntrins
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Mitrnren fertilizer consumntion - deverioned ennntring
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Mlitro~en fertilizer concnmntion

454

Twoj exiunplices to

illustraile

chanee in @

owth rate ay 19

49

/ 168

5

m in thousand tuns

5

10

-——

19%0 1855

195 19C5

1970 1873

1985

-

e e e ————— e




- 25 -
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FRRTILITIR COIQRIPTIM ~ 1073/74 I

(Including all couniries cver 5,0C0,CCO population in 1974)
z:\ll data in thousind tens of nuwrients
(Countries listed ir order of M P ¥ conmumption)
(Developed countries in capital letters)

1. U.S.A. 8,277 4,600 4,614 17,491
2. U.S.5.Re 6,256 2,699 3,605 12,550
3, FRUICS 1,833 2,147 1,833 5,812
4. China 3,815 14 390 528 5733
5. POLAD 1,C69 847 1,413 3,329
6. CERUY, FR 1,101 917 1,163 2,181
7. Indic 1,835 634 314 2,783
8. JaPMI ezt 193 685 2,299
g, WiITED KINGDRCH 874 78 498 1,850
10, CSELY, DR 656 431 658 1,755
11. Brazil 425 725 523 1,613 -
12. SPAL: 716 481 265 1,462
13, AUSTRALIA 176 RPEYE! 104 1,451
4. CZECHCSLOVAKIA 248 393 576 1,417 :
15, ITALY €72 476 266 1,416 ;
16, HUCAKY $93 22 387 1,202 I
$7. CINADA 498 480 205 1,163 '
18, RCHAIIA 420 320 53 793 ‘
1. Korea, Kep. 411 196 150 51 3
20, Mexico 531 181 36 748 ’
21, DTARY 355 155 216 136 ;
22, YUGOSLAVIA 358 193 174 135
22, Turkey , 430 280 13 723 f
24, Scuih Africz 231 327 126 634 g
25, BULCARIA 328 253 46 633 5
26, NETEERLANDS 237 107 114 518 ;
27, SUZDA 253 161 144 <68
8, EELCIVA 165 166 193 524 ]
29, Irdonesia 350 85 49 475 J
0. Egyrt 3%0 75 3 2538 '
' 31, AUSTRIA 132 116 759 407 : g

2, Pekisicn 32 56 3 203 \
32, ¥orea, DPR 240 112 45 97
34, FRIECE 232 141 22 35
35, Codezbia 15 00 58 312

292

6 Iran M7 114 1
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3.
38
2.
40,
41,
42,
43.

45
46.
47,
48,
49.
50,
51,
52,
53
54.
55
56.
51
58.
59.
¢o.
61,
62,
63
64.
65,
66.
€7,
é8.
69
70.
7 1 L4
72.
13.
4.
.
6.

Cuba
Malaysia
PORTUGAL
Philippines
Algeria
Chile
Bargladesh

Vietnas, South

Thailand
SWITZZRLAND
Rhodesia
Morocco
Peru
Argentina
Sri lanka
Venezuela
Sudan
Vieinaa, DP
Burna
Ecuador*
Cuatenala
Xenga
Syria
Tunisia
Irag

Afghanistan

Angola
Ethicpia
Tanzania
Caneroon
Mozzabique
Nepal
Madazascar
Hizeria
dali

Saudi Arzbia

Bolivia
Vzanda
caire

Chona

FFRTILIZFR CONSIMPTION (cont'a)
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X

120
113
142
146

94

59
122

110
70
42
70
67
81
51
51
41
70
15

SRIBN

33
19
25
»n
12

11
9.3
9.0
9.0
5.0
4.7
5.0
4.0
4.8
4.0
32
1.0

l"zf)5
50
n
18
45

116
4
A
45

52
a4
45

9
28

12
23

. 50

15
15
13
21
8
18
15
7
8
10
53
2.3
3.2
4.4
3.5
4.1
3.8
1.2
2.0
2.4
1.6
2.6

40
>4
25

8

K2O

o

9
112°

28
45
38
L
11
18

7
32
21

1.3
0.8
1.8
2.1

216

- m
" 162

155
148
146
137

6.8
8.4
8.1
Te2
€.6

=7
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FERTILIZER CQSUIPTICT (conttd)

P ony o
77« Cambodia 1.0 1.0 - 2.0
78. Upper Volta 0.4 0.1 0.1 0.6
790 Yemen, AR 0.4 i Co- 0.4
DEVELOPED COWIT. 27,284 18,907 18,087 64,278
DEVELOPDIC " 11,313 5, M6 2,613 19,332
WORLD TOTAL 38,657 24,253 20,700 83,610

Sources FAO Preiintion Yewrbook, 1974
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RITROGIN FURTILITIR - COUNTRY ATALYSIS - 1573/74

3
(In thousand tons li)

25 larpest Producers 25 Larrest Consiers 29 lzymest Surpluses ; 25 Largqest Deficitn

1.U. 8.4, - 9,152 1.U.S.A, 8.277 1.Japan 1,341 | 1.China, 1,084
2.U.5,5.R 19241 2.UeS.SeRe 6,256 | 2.U.5.S.R. 985 | 2.Irdia 78¢
3.China 2,731 3.China 3,815 3.U.S.4. 815 | 3.Egypt 39
4.Japan 2,162 4.India 1,835 Setherlanis 816 | 4.Turkey 295
SeFrance 1,694 5e Trance 1,833 5.Belgiva 487 | SeDenmaxk 282
6.Cemary, FR 1,473 €.Gemany, FR 1,101 S.Italy 439 | GeErazil 260
ToPolard 1,246 | 7.Poland 1, 059 Te.Roxmania 43 | T.lrdonesia 259 |
8.Metherlands 1,213 S.U.K. 874 8.Cermany, FR 372 | 8.Cormany,DR 255 ‘
9. Ttaly 1,111 9,Japan 821 9.orvay 359 | 9.iledice 155
10, Irdia 1,050 | 10.%pain 716 | 10.Polard 205 ]10.Frarce 19
11.Remania 854 11, Ttaly 6712 11.Canada 291 11, UK. 119
12,Canada 169 ‘12, Cermary, DR 666 12,Kuvait 289 [12,Cuba 110 |
13. Spair. 173 13.Mexico 531 13, Bulgaria 191 |[13.Vietnan,3th 110 ‘\
14.U.K, 755 | 14.Cannda 498 | id.Austria 99 [14.Prilippines 63 |
15 Belgium 652 | 15.Fugary 493 | 15.7Trinidad 80 |i5.Swelen s
16.Bulgaria 519 | 16.C.S.5.R. 448 | 16.5pain 57 |i6.5vdan 70 ‘
17.Korea, Rep. 447 17« Turkey 430 17.Saudi Azabis 57 17.Hungary 65
18.Yorvay 445 18, Brazil ' 425 18.Chbile 47 [|18.Coloubia €5
19.C.S.S. R. 424 19+Ronanda 420 19.llorea, Repe ¥ I9.Maleysia N
20, Fungary 424 | 20.Zorea, Rep. 431 | 20.Finlaxd ¢ [20,Thailard €2
21.Cemany, DR 411 21.Metherlands 397 21.Creece 21 j21.81 Salvader 61
2 lexico 376 22.FEz;1t 380 22.Pertugal 22 j22,Peru &5
¢ Tuoslavia 250 23.Vigoslavia %3 | 23.Australia 21 [23.Yorecco 55
24.Pakistan 200 24 .Dernark 35 2%.S0uth Africa 16 {2d.Sri Lanka 5%
25.Kuwal 283 25, Irdonesia /e 25.Qatar 14 |25.Fakistan 22

Source: FAO Production Yearbock, 1974

I
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SUIGIATY O SUPPLY/DTZIAUD TOR FERTILIZTR - 1974-2C00

3
(In million toms I, P205, K0 MFK)
Develsped Countrios Developing Countries Woxld

T
Nitrozen Demard| Suvply | Balance Lemand { Sunply | Balonce Demand | Supbly | Buld:irce
1973/74 27.28 | 31.65 e T 11,37 6.87 | -4.50 38.¢5 38.52 0,13
1979/80 40.27 | 43.67 +1,40 19.96 1719 | =2.77 £0.23 | 58.E5 w137
1984/85 52.7 NePo NP 28.5 2P NP 81.2 feDe Tep.
1989/90 66-9 LeDo NeDe 3306 NePe P 10505 LoD TePs :
1999/20C0 |i00.6 DePe T.P. 63.5 DeDe faDe 164, 1 TePe L Do
Phosphate
1975/74 18,91 [ 20,12 | +1.21 5.35 W7 | ~1.58 || 24026 | 22.89 | ~0.%7
19'{9/80 23.92 26,29 +2437 Ge13 9.04 0,09 33.05 3531 +2.28
1984/8€5 28.7 ZePe n.p. 13.2 BeDe ZDe 42.0 N.Pe ER
1989/90 x-‘ NaPe NeDo 16.2 NP DepPe 52.3 n.p.. LeDe {
1999,/2000 | 46.3 Lep. n.p. 30.4 np. | nepe 1507 Lope | nepe
Fotash
1973/74 18.00 | 20.07 £1,96 2.51 .04 | ~1.57 20,70 | 21.%1 +0.41
1979/80 23.63 | 10,41 +5.78 4.58 .55 | =303 28421 31.93 4275
1984/85 29.3 n.p. NP, 5.8 Bepe DT 6ol DeDo nep.
1969/90 3.7 RePe DePe 9.3 BeDe | o TaDe 45.0 TP Nege
1999/2000 | 50.5 NePe NePe 2.9 RePo DePa 56.4 TeFe P
197?_/74 64.28 71.824 +7.56 19.33 11,88 «7.65 33.61 82.52 ~0,03
1579/80 87.82 ] 98,37 ! +10.55 33.67 27,76 | -5.91 121.43 | 126.13 +~.£d !
1984/85  {110.7 n.p- . Repe 48.€ NP NP 159.3 N LeDe
1960/90 13%.7 e nepe €61 NePe D 202.9 B e Tele
1999/2000 [157.4 N.Ee .p. 109.8 2P N.Pe 307.2 - L.p.

n.pe = Yot possible %c estinate at this ¢ime.
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Rt DD ROR HITROGEN FERTIL TZER

PAST CONSUMPTION AlD

‘DEVELOPINC COUNTRIES

Asia ¢

« China

« India

= Rest of Asia
Africa

Latin America

Total,DGC's

DEVELOPED COUITRIES

. u.s".

Canada

West Europe
Tast Purope
U.8.8.R,
Japan

~'Oceania

Total,DDC's
Total, World

(Regional summary)

In million tons N

Past consumation

Future demand

1960 1965 1970 1974
1.3 2.4 58 8.4
(0.6) (1.1) (2.7) (3.8)
(0.2 (0.5) (1.4) (1.8)
(0.5) (0.8) (1.7) (2.8)
0.2 0.5 0.7 1.1
0.4 0.7 1.2 1.8

1980 1985 1990 2000

15.3 22.0 29.9 49.5
(€.6) (3.3)(12.4)(20.2)
(3.5) (5.2) (7.2){12.0)
(5.1) (7.5)(10.3)(17.3)
1.7 2.4 3.2 5.
2.9 _4.1 5.5 9.0

1.9 36 1.1 1.3

2.5 4.2 6.8 8.3
0.1 0.2 0.3 0.5
3.0 4.3 5.0 7.4
0.9 1.6 3.0 3.8
0.7 1.7 3.8 6.3
0.6 0.7 0.9 0.8
0.0 0.1 0.2 0.2

19.9 28.5 38.6 63.6

1.6 4.6 18.0 25.8

0.7 0.9 1.1 1.7
10.0 12.4 15.0 21.0
6.2 8.3 10.7 16.5
10.7 15.3 20.7 34.0
0.8 0.8 0.8 0.8
0.3 0.4 0.6 0.8

7.8 12.8 21.0 27.3
9,7 16.4 28.7 18.6

40.3 52.7 66.9 100.6
60.2 81.2 105.5 164.2

- Mor comparison, future demand as caleulated by regression equations baced on

aggregnte data for IDC's,IGC'es and World:

Developing countries (U=
Developed countries N=

Sum of developed + develcping

Total, WOILD ¥ -

D e e e o R TR

1.92 + 00,1667
3.69 + 0.1747

|
:’

4.15 + 0.2357

19.4 27.5 26.8 %9.8

_39.7 51.4 64.6 95.€

e R P

£9.1 78.9 101.4 155.4
53.9 78.3 100.5 153.1

\
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FUTURE DF2AND FOR NITROSEYN FTRTILIZER

Petailed data on countries and regiens

(In thousand tons N)

(Counirics listed in order of estimated
population in year 20C0)

Central America = & countried

. Xegression equations Future demand

AGIA® based on 19¢5 = 74 1280 1985 1y)G  20C0
‘China N = 35.41 + 3.0507 6,5&0 ,270 12,460 20,190
India N = 22.79 + 2.4817 3,€00 5,240 7,190 12,020
Indonesia 0= 7.68 + 1.117T 595 900 3,270 2,150
Pakisvlan N = 8.62 + 1.2377 790 1,130 1,380 2,520
Bangladesh = 6.25 + 0.557 215 100 410 665
Philippines \N = 6.88 + 0.522T 230 320 430 635
Tailand 0= 4.64 + 0.4297 125 180 245 420
farkey 0 = 7.19 + 1.4847 865 1,360 1,960 3,500
Iran W= 3.6% + 0.2407 315 0% 735 1,330
Kerea Rep. i = 13.80 + 0.742T 620 820 1,056 1,530
Vietnarn,DR Vi = 8.44 + 0.2547 150 185 220 30C
Vietnam, Soutr V¥ = 5.30 + 0.7627 280 420 %35 1,020
Xorea, DPR XN = 9.06 + 0.731T 400 560 745 1,200
¥alaysia N = 5.36 + 0.465T 150 215 290 470
Sri Lanka (L= 6.50 + 0.0787 64 12 80 - 99
Other countries \IM = 3.50 + 0.8620T 320 410 585 925
Total,Asia% (Sum of above) 15,239 21,997 29,945 49.494
AFRICA

Topt 'N = 15.55 + 0.397T 460  55C 650 £€s5
South Africa M= 9.12 + 0.73iT 405 565 150 1,2C
Sudan = 4.54 + 0,437T 12% 175 240 335
Algeria {0 = 2.52 + 0.713T 179 280 415 55
Morocco W= 3.67 + 0.4""5’1‘ 25 185  2%% 440
Rhodesia \[_:T;= 6.13 + 0.20. 84 105 125 175
Other countries¥d = 8.08 + 0.709’1‘ 385 550 745 1,225
Total, Africa  (Sum of above) 1,759 2,410 3,180 5,0£0
LATTN ANTRICA

Trazil (T« 5.00 + 1.6117 915 1,470 2,750 3,900
¥ezico = 15.23 + 3.909T 835 1,120 1,40 2,210
Colontia NIT = 5.81 + 0.5317 190 270 365 538
Central America*\Ii = 8.57 + 0.5787 295 405 530 810
Argentina YH = 4.63 + 0.2C6T 60 110 140 215
. Peru NI = 7.54 + 0.1347 $7 110 125 155
- Venezucla NI = 4.47 + 0.i53T 47 58 71 100
Chile N = 5.19 + 0.227T 74 95 120 170
Cuba {N = 9.75 + 0.293T 200 245 90 400
Yominican Rep. N = 2.60 4 0.377T 68 105 145 250
Otker countries Vil = 8.22 + ©.1137 100 110 122 15C
Total, Latin America (Sum of zbove) 2 ,90% 4,098 5,496 8,375
Total, [GS's (Sum of above) ,,,9 28,505 38 621

63, 529

-
PN




DEVELOPED COUNTRIES
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U.S.A. N « 67.82 + 2.649T 11,570 14,590 17,970 25,770
Canada N = 13.77 + 0.7877 655 70 1,120 1,710
Hest Europe (N = 66.41 + 2.243T 10,010 12,380 15,000 21,000
East Europe Ve 41.29 + 2.487T 6,180 8,290 10,700 16,470
U.8.S.R. {F = 42.93 + 4.0437 10,730 15,320 20,740 34,020
Japan (N = 28.28 (constant) 800 600 800 800
Occania YN« 9.74 + 0.555T - 325 435 560 850
Total, DIC's (Sum of above) 40,270 52,685 66,890 100,520
Tota}, WORLD (Sum of above) 60,229 81,190 105,511 164,143
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SUPPLY/DE'AND RALANCE OF NITROGEN ZRTU.IZER

Regior.al sumrary

(1a million tons W)

Surplusf +)
Contumption/Penand  Avajlable Sucnly Deficit(-

L 4

1974 1950 1974 1980 1974 2000
DEVELOPIIG COWTRIES
Asia* 8.46 15,30 . 5.56  13.40  ~2.90 =1.90
~ China (3.82) (6.508) (2.59) (5.14) (=1.23)(-1.44)
- Ixdia ' (1.83) (3.60) (1.060) (23) (~0.65){(—0.25)
-~ Rest of Asia (2.81) (5.12) (4.97) 4.92) (-0.84)(=0.20)
Lfrica 1.11 1075 0043 1058 "0.68 -‘0-18
Latin Anerica 1080 2.90 0.83 2021 =0.92 ~0.69
Total, DGC's 1137 19.96 6,87 17419 =450 =2.77
DEVELOPZD CCUNTRIES
UeSehe 8.27 1157 8.69 10,041 +0.42 =1.56
Canada 0050 0.65 0075 1.28 '1'0-25 *0.63
West Europe 733 10,01 £.92 10.69 +1e54 40.58
East Burope 3.83 6. 18 2,17 7.00  40.34 +0.82
UeS.S.Re 6.26  10.73 6.63  10.26  +0.62 ~0.47
Jepan . 0.82 0.80 2.05 2,21 $1.23 +1.41
Occania 0.22 0.35 9.19 0,22  =0.03 —C.1i
Total, DDC's Te28 40,27 31465 41,67 4.3 +1.40
TOTAL, WOELD 38.65  60.23 38,52 58,86  ~0.13 =1.37
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SUPPLY/DEMAND BALANCE OF NTTROGEN FERTILIZFR

-

Detailed data on countries ard repicons

(in thousand tons N)

(Countries listed in order of estimated
population in the year 2000)

Surplus (+)
Concurption/Demand Available cuoply Deficit (=
1914 1380 1974 1980 1974 1980
ASIA * ) '
China 3,815 6,580 2,594 51143 -1,221 =1,437
India 1,835 3,600 998 3,335  ~837 -265
Indonesia 350 595 8§ 534 -264 =61
Pakistan 342 790 285 14 =51 -76
Bangladesh 122 215 123 213 2 -2
Philippines 146 230 50 90 =96 =140
Thailand 70 125 8 15 -62 =112
Turkey 430 865 128 360 -302 =505
Iran 1717 315 136 431 41 +116
Xorea, Rep. 412 620 425 m +14 451
Vietnan, D.R. 15 150 nil ail -15 «150
Vietnam, South 110 280 nil ail 110 =280
Korea, D.P.R. 240 400 228 397 =12 -3
Malagcia 113 150 a4 50 -69 -100
Sri Lanka sl 64 nil 39 -51. =25
Other countries 228 320 456 1,204 4228 4984
Total, Asia * 8,455 15,299 5,561 13,356 =2,894  =~1,903
AFRICA
a7t 380 460 48 525 -332 +65
South Africa 21 405 235 435 +4 +30
" Sudan 10 225 nil il <70 -125
Algerie 93 175 49 a0 =44 +35
Xorocco 67 125 11 100 56 -25
Hhodesia 0 84 57 70 - =14
Other countries 202 385 27 241 «175 =144
Total, Africa 1,113 1,759 4_27 1,581 -686 -178




> .

.

——————— s - ilemat ol ol P -

R )

- 36 -

¢ Centrc. America = 6 countries

Consumption/Demand  Available supply
1974 1280 1974 1980 1974 1980
LATIN AMERICA
Brazil 425 915 157 482 -268 -433
, Wexico 531 835 357 924 174 91
Colombia 154 190 82 127 -72 -63
Central America # 200 295 32 .67 -~168 -230
Argentina 51 80 36 39 -15 41
Peru 80 97 20 712 ~£0 -25
Venczucla 41 47 5 102 -36 +55
Chile 59 14 102 115 +43 +41
Cuba 130 200 19 155 -111 45
Dominican Rep. 41 68 nil ril -4l -68
Otker countrics 92 100 14 130 -19 +30
Total, Latin America 1,804 2,901 884 2,213 -920 - 488
Total, IGC's 11,372 19,959 6,872 17,190  -4,500 -2,769
DEVELOPED COUNTRIES
U.S.A. 8,275 11,570 8,692 10,010 +417  =1,560
Canada 500 655 751 1,284 +251 +629
West Europe 7,385 10,010 8,925 10,686 1,540 76
Ezst Europe 2,830 6,180 4,166 7,002 +336 4822
U.5.S.R. 6,255 10,730 6,878 10,253 +623 -477
Japan 820 800 2,052 2,212 2,232 4,412
Oceania 215 325 185 223 -30 -102
Toial, DDC's 27,280 40,270 31,649 41,670 4,369 41,400
Total, WORLD 38,652 60,229 38,521 58,660 -1l -1,369
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(in @illion tons N)

Joint work-

—

- COMPARISON OF NITRCGEN DFEYAND PROJECTIONS FOR 1979/80 1)

TVA(z) IBRD (3) ing group This rerort
March 1974 July 1975 Aoril 1976 Table 8(bh)

Paveloped market economiec

Nortl America ) 11024"12054 1107 11024 Y2.22
Weot Europe 9.22-9.74 1¢.0 2.47 10.44
Jecenia 0.22-0,19 0.20 Q.32
Japan 0075"1 009 ’ 0.'31 0080
Toracl 0.04-0.05 1.6 0.04 0.04
South Africa 0.33-0.41 0.42 Q.41
Total ,DIVE 21.80-24.22 23.3 22.26 24.22
Jeveloping market economies

Africa ©.8 0.77 0.75%
Near East « 7.52-3.21 2 6

Par Sast 543 (= 8.53 f 8.74
!.latin Mc:‘ica 2085-3029 3-0 2.94 2.90
Total, DGME 20.37-12.50 13,1 12.24 12.39
Centrallv pianned economies

Yast EtL'!‘Ope + USSR 14080"‘16048 1403 1501’:‘ 16 -48
3Socialist Asia 6013‘7056 606 5096 7013
Total, CPE 20.93-24.C4 20.9 21,06 21,6
Doveloped regions 26.60-40.70 37.6 37.35 40.7
Doveloping regions 16,50~20.06 9.7 18,20 15.52
¥ORLD 53,10-50.76 57.3 55.56 60.23

{1) Projections in Table 8(b) have been re-grouped in this Table tc confcrm Lo the
segional grouping used by TVA, IERD zrd the UNIDO/FAC/World Bank Woricing Greup

on Fertilizers.

(2)"'rlor1d Fertilizer Market Peview and Outlook, _Ns.tiongl Feriilizer Development
Center, Tennessse Valley Authority, Hascle Snoalt, Alabama, March 1974.
{3) "Pertilizer Requirements of Develcping Countrics, Revised Cutleok in 1975",

Bepert He. 830, IERD. washingiou. July
(4) Unpublizhed projeciions predaren by the Cent

T«
.\.‘)75-

re d'Binde de 1'Azots (Zurich)

for the UliIDO/FAO/Horl:i IZornk Working croup om Fertilizers, april 1974.

!
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ASNUAL TWCREASE T NITIOTN TERTILIZER DIMAND

1965 1970 1975 1980 3985 1990 2000

mveloninLcountries

Acia® 489 722 957 1,425 1,659 2,126
-~ China (215) (307) (400) (s84) (616) (860)
- India (17)  (118)  (239) (360) (421) (543)
~ Rest of Asia (157) (237) (318) (481) (562) (723)
Africa . 57 15 92 128 145 181
Latin America 91 122 152 212 242 303

Total, DGC's 919 1,201 1,765 2,046 2,610

Developed countries

U. S. A, 360
Canada 22
West Europe 298
East Europe 205
U. 8. S. R, 348
Japan nil

Oceania 11

Total, DDC's 1,244

Potal, World 1,881

Based on regression equations of the type ﬁ- = A+ BP given in Table 8(b)

Annual increase in N demand = % = 2AB + 232'1‘
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AFNUAL RATE OF GRC4TH OF WITRCZEN FTRTILYZER DEMAND

(Percent per ycar)

1965 1970 1975 1980 1985 1920 2000
Developinz countries '
Asia® 19.9 13,1 9.8 7.8 6.5 5.5 443
- China (17.1) (12.0)  (9.2) (7.5) (6.3) (5.5) (4.3)
- India (20.8) (13.7) (10.2) (8.1) (6.8) (5.8) (4.5)
- Rect of Asia (20.7) (13.6) (10.2) (8.1) (6.1) (5.8) (4.5)
africa 2. 904 7.6 504 505 409 309
Latin Azerica 13.3  _10.0 8.0 6.6 _5.0 _5.0 4.0
'l‘otal, DCCs 18.8 “2.5 903‘ 7.4 6.2 503 4.1
Developed countries
UQ S. A. 709 606 06 409 404 400 303
Canzda 11.4 309 702 6.‘. 5.3 4.7 308
Yest BEurope 6.8 5.7 5.1 445 440 3.7 3.1
¥ast Europe 12.2 9 7.6 Ged 5.5 4.8 349
Us Se¢ S, R 18.8 12.8 9.7 7.8 €.5 506 4.4
Japan nil nil nil nil nil nil nil
j Oceania 100 8.6 1.1 6.0 an Ao6 308
‘ Total, DDC'E 9.7 7.9 6.6 507 5.1 4.5 307
|
| " Total, World 128 96 7.6 64 5.5 4.8 3.9

Baced on regression equaticns of the iype ﬁ- = A+ BT given in Table 8(b)

2
Annual rate of growth (percext per jear) = ;%:T‘— - 22‘3 + 287 3
¢ A® & 2487 4 BT

f
|
i
?
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ritrocen fertilizers - plant required and iotal capital cogtt
1180-2000 {Alternative B)

(Zxcept where oinerwisa stated all figures are in millicn

metric tons of nitrogen)

Develoning countiries Develoned countries i
1980 19¢5 190 2000 1985 1990 2000

Arrnonia

forccast dcmand . 38.6  63.5 52.7 66.9  100.6
Troorts/irooris +5.0  +17.8 - ~5.0 -17.8
Production 30.9 47.3 £3.6 55.7 65.7 88.6
Utilication per cent 77.5 83.0 86.0 £9.0 89.0
Production capacity 1.2 106.3 65.1 13.17 99.?
Increase ir capsaity 45.1 10.5 - 8.6 25.5
Cxpacisty replaced 5.5 3.0 3.8 19.4
Tetal new capacity 50.6 13.5 12.4 A4.9
Plantz (1,000 +/day) - 186 50 46 165

C2st: § billion 2.5 4.1 3 13.4

Selid lertilizers

Production 16.6 384 T70.6 41.6 50.3  68.
Utilizaticn per cent £0.0 76.5 82.5 85.0 87.5 82.0
Precduciion capacity  27.7 5C.2 25.5 49.0 56.8 11.2
r.areasse in capacity 16.3 . 35.3 7.8 20.4
Capacity replaced 0.3 4.9 ' 2.8 14.2
Total new capacity 10.6 40.2 10.6 3.6
Urea plants {1,720 t/day) 40 154 2 132

Cost: 3 billienm 2.8 10.4 2.0 6.2

\

Not=2s: See page 43




Nitroren fertilizers - plant vequired and total capital cout:
1980-2000 (Alternavive A)

(Except where otherwise stated, all figures are in million
metric tona of nitrogen)

Developing countries Developed countries

1980 1985 1990 2000 1980 1985 1990 2000

Ammonia
Forecast demand 20.0 28.5 38.6 6305 4003 52-7 6609 100-6
Production 18.6 29.4 41.8 69.0 43.7 57.2 7.2 108.1
Utilization
per cent 60.0 TL.0 77.5 8.0 €0.0 86.0 8.0 88.0
Production
capacity 31.0 41.6 54.1 82.9 54.6 67.1 81.3 123.2
Increase in :
capacity 10.6 i2.5 28.8 12.5 4.2 4.9
Capacity replaced 0.4 0.6 5.5 3.0 3.8 19.4
! Total new capacity 11.0 13.1 34.3 15.5 18.0 61.3
f X Plants
| (1,0c0 t/day) 40 50 126 57 €6 225
' Cost: $ billion 4.4 5.7 4.5 4.7 5.7 16.9
Solid fertilizers
; Production 16.6 24.9 M.l 54.2 3.9 43.1  54.4 B4.3
| Utilization
i per cent 60.0 70.0 76.0 82.5 80.0 84.5 86.0 B87.5
: Production
j cepacity 27.7 35.9 44.7 65.7 39.9 51.0 62.6 56.S5
Capacity
increase 8.2 8.8 21.0 T11.1 0 11.60 33.9
Ca.pacity replaced 003 0-5 409 2.2 2.8 14-2
Total new capacity 8.5 9.3 25.9 13.3 1.4 48.
Urea plants :
z 1,720 t/day) 33 36 99 51 55 184
! Cost: $ billion 203 2.4 6.6 2.6 2.8 900

Notes: (1) N producticn is higher than demand {in 1980 an allowance is made
for imports to developing countries) tc cover increases in stocks,
and lossers in the conversicn of ammonia to solid fertilizers.

(2) The ¥ preduction as vrea is lower than it ie as amnonia tecause eom»
amacnia i3 used directly as a fertilizer; there are locses in
converting ammonia to wrea; and some amwonia ig used in muking

¢ sgmmonium phospnatecs,
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