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1.       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   - l'hase-  II   (ISDC)  DP/SAU/73/004,   the authorities 

requested two  short   term missions  as  per  the  project  document 

one  on the Fertilizer  Industry and  the  second   on  the Petro- 

chemical  Industry   (page  8   - Report   on Mission  by Mr.   P.F.Ryan 

UNIDO/I0D.28 dated  S July 1976).     The ISDC and  the  Kingdom 

of  Saudi Arabia  accepted the  candidature of Mr.   M.C  Verghesc, 

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 

»trategy. 

During discussions with H.E.  Abdulaziz Al Zamil  - 

Deputy Director   General  - Industrial Studies   and Development 

Centre and Mr.   Ali  Moursi,   Project  Manager,   UNIDO,   it was 

decided that  the Consultant  should undertake  a quick review 

of the studies  already prepared   (Annex I)  and make recommen- 

dations on the validity and viability of the  proposals and 

»uggest  future plan    of action. 
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The writer  is   indebted  to  the UNDP Regional Represen- 

tative Mr. A.  Succar  and to Mr.   S.M. Hanif  the Deputy 

Regional Representative for  all  the assistance and advice 

received during  the  short mission,,    The guidance of H.E. 

Ztmil and Mr.  Hour si, Project  Manager are  greatly appreciated 

(Annexurc II). 

2.       SujTirp.ir"  of findings   rind ro^orii^ondijj^ons^ 

i) The four  studies/reports   (Annex  I) which were 

reviewed could not be  compared on a  common basis because 

they were  prepared  at   different   periods 

the capacity and end  product  patterns were   different 

the locations were   different 

Ü) The ICI and TFC studies can be  compared as  both 

were for  the production  of 1000 MTD  ammonia and  1,600 

MTD of urea.     But whereas  ICI assumes a  site on   the 

Gulf coast,   the TFC assumes Panmam     as  the location 

perhaps to take advantage of the off-site facilities 

of the existing fertiliser plant   (SAFCO). 

ili) The Chemie o proposal  is for the production  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/The 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 Methanol,   1000  short  tons  per day of ammonia and 

1000 short  tons  per day of urea using the  Co„  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. 

Ree omnien cl n t i on s 

i) 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 production alone for 

energy purposes although was  attractive two years ago 

is  impractical  today.    Methanol  for  formaldehyde pro- 

duction need only be considered as a practical propo- 

sition.    The only study therefore for  immediate serious 

considération  is  by Petromin/W.R.  Grace/Itoh/First 

Arabian. 



- 6 - 

il) UNIDO's world-wide study of the Fertilizer 

Industry 197 5-2000 completed  in  draft   form in 

September  197 6 shows  that  a  1000 metric   tons  per 

day ammonia  plant  and 1720 ITfD urea plant at 

Dec.   1975 prices  with no allowance  for  inflation 

or  interest  charges  during construction built   in 

a developing country on a  "green   field"  site  including 

one month'y   storage capacity  for   feedstock   (in case 

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

of alimonia,   7 5,000  tons  of bulk urea and  10,000 tons 

of bagged urea and  including 10-15  M17 captive   electric 

power  unit but  excluding rail,   road and harbour  faci- 

lities,  water  supply and  effluent  disposal will cost 

U.S.   $   17 9 millions,,   (Ammonia  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,   depreciation at  8-7. 

and profit  at  10% will be  U.S.$   10?.00 and  for  urea 

$  116.00 

iii) UNIDO*s approach is  that as per the Lima  declara- 

tion,   all future ammonia/urea plants  should be built 

in areas where cheap natural gas  or associated gas 
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exists  such as the Arabian Gulf,  North Africa, West 

Africa,   Venezuela/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 costa may be 307„ higher due to 

location   factors„ 

iv) The best assumptions  for production costs 

(F.O.B.   costs)  should be around $   100.00/metric  ton 

of Ammonia  and $  1?0.00/metrie   ton  of urea   for a 

viable  project. 

v) The capital and production  costs   for methanol 

Should be  adjusted  in the  light   of the above UNIDO 

findings   from the  proposals  of  Petromin/Crace/Itoh/ 

First Arabian. 

vi) UNIDO*s  projections   for world demand of Nitrogen 

till the year 2000  is given in Section 4. 

vii) Tbc 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 country  to 

try out  this  experiment however  documented and theo- 

retically studied.     The ship mounted ammonia plant 
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for  Indonesia which has now heen given up should 

serve as a warning. 

vili) The integrated approach  for a methanol,   ammonia 

and urea project  is  excellent.     The only point to be 

considered is whether all  ammonia  should be converted 

to  urei   only   (no Ananonium Nitrate)  and  the Co2 needed 

for  methanol  to  reduce reformer  capacity could be 

produced by burning cheap natural  gas  to recover Co2 

by usine MEA/Hot  potash or  other absorbing agents 

and regeneration. 

ix) UNIDO will  assist if requested to make    macro 

and micro analysis  of the proposals so  far made and 

submit   a^Y-actjeal   prono-.i 1   to hnild  rn   integrated, 

export -oriented  neth.inol/ f rrt i li 7.er  project, for 

Saudi  Arabia.     Such a neutral proposal can be submitted 

in 3 months'   time and will  cost  5 man-months  or a 

total cost of  $  20,000 which will include travel.     The 

Head of the Chemical Industries  Section will be 

responsible and will lead   the project   team consisting 

of an Economist   (market,demand projections,   locations 

etc)  and a production expert   (capital cost,   process, 

production costs  etc).    The work will be carried out 

in UNIDO, Vienna and the  two expert/consultants are 

now available. 

mmm 



3,      Comparison of  studies  already made 

i)  ICI   Study 

a) Capacity     -    Ammonia      1,000  tonnes/day 

Urea 1,600 tonnes/day 

b) Location     -    Gulf Coast 

c) Capital Cost   -    U.S.$ 400 million    +    20 

(at June 1975 prices) 

Starting 197 5 and completion 197 9 

$   600 million 

(Twice cost  of similar plant  in Europe) 

d) Production Costs   -    Urea    F.O.B.  $  200/tonne 

Feedstock gas cost  28 cents/million 
BTU 

(Methane) 

32 cents/million 
BTU 

(Propane) 

e) Profitability - DCF return on equity 6%. 

f)  Forecasts 
for developing 
countric s 
1991/92 
(based on TVA figures) 

Million Tonnes N 
Capacity - Production  - Demand - Cap 

33 20       28   b 
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ii) TFC Study 

a) Capacity 

b) Location 

Ammonia 1000 tonnes/day 

Urea    1600 tonnes/day 

Dammam - Petromin Industrial Area 

Gulf Co;)st 

c) Capital Cost - Fixed Capital Cost $ 320 million 

Working Capital $  24 million 

Equity $  96 million 

Loan $ 246.1 million 

d) Production Cost - Urea selling price 

$ 160/tonne bagged 

Natural gas  51 MMSCFD 

Electric power 25 l*J 

Desalined water 4,800 MTD 

Project schedule - 4 years 

e) Profitability 

f) Forecasts 

5.75% as equity. 

Arthur D.   Little 

Million tonnes N 

197 9  1989 

World N Consumption      69.632 135.495 

Effective world 
Ammonia Capacity  71.580 

Design Capacity  94.300 

1979 - 1989   270 new 1000 MTD Ammonia plants 

230 new 1600 MTD Urea plants 
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iil) Chemieo 

a) Capacity 25,000 short tons/day 

Fuel grade Methanol 

5 trains each 5000 h  S.T/day 

Al Jubay1 

Pentane 

- Propane 

- Butane 

- Ethane 

b) Location - Gulf Coast - 

NGL - C5 

LPG - C3 

C4 

C2 

c) Capital Cost  N.A. 

d) Production Costs  N.A. 

690 MM SCFD - CH4 

950 x 109 B.T.U./day 

e) Profitability  N.A. 

£) Forecasts By 1980 

13,000 ST/D to Japan 

12,000 ST/D to U.S.A. 
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iv)     Pctromin/U/R,   Crnce/C.   Ttnh/rirsc  Arabian 

a)    Capacity Case I    Integrated Co_ 

Methanol 

Ammonia 

Urea 

b) Location N.A. 

c) Capital Cost 

Battery limits 

Offsite;; 

Location factor 

Other plant 
investment 

Escalation 

Interest during 
construction 

Working capital 

d) Production Costs 

e) Profitability 

STPD 

2,500 

1,000 

1,000 

Methanol 

80.367 

29.175 

109.542 

38.340 
147.862 

13.701 

50.091 
211.674 

9.737 
221.411 

11.250 

Methanol 

97.88 

$ Million 
Ammonia 

57.800 

20.983 

Urea 

24.000 

8.713 

7 8.7153 

7.7 .574 

32.713 

11„449 
106.3!// 

8.000 

29 7 33 

44/162 

0.600 

11  638 
144.09Ü 

6„6?8 

56.400 

2   594 
150.716 

2„835 

58.994 

7 .42 5 

Total 

162.167 

58.871 

TL I.ü3"ö 

_ 77.3 63 
29b.401 

22.301 

91,4 6?. 
412.164 

18.959 
431.123 

21.510 

232.661  153.^53 

$/S.T 

- Ammonia 

159.75 

66.419  452.633 

- Urea 

159.55 

80% operating rate 

10% after tax return on equity 
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UNIDO's   - World Study  of the Fertiliser  Industry 
1975 -2QUO 

The  Second General Conference  of UNIDO held  in Lima, 

Peru  in March 197 5 adopted the "Lima Declaration and Tlan 

of Action" which called for accelerated industrial growth 

in developing countries0    A goal was  set for  increasing 

the developing countries'   share of industrial production 

to at  least 25% of the world total by the year 2000   (the 

present  share was  estimated at about 7%). 

In 1974/75 developing count4ies produced 19% of the 

world  total of nitrogen  fertilizers.     It  is  estimated 

that by the year  2000,   if 40% 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 developed countries.     Therefore it seems  logical to 

keep these two goals   in view and the 25% target  in the 

Lima Declaration is not relevant  in the nitrogen fertilizer 

field. 

The  following informations are taken from the draft 

UNIDO  Study  (Annex 3). 

a)       Forecast  of  fertilizer  demand 

The following tabulation shows the present and 

forecasted use of the nutrients N,  P„0    and ICO in 

developed and developing countries. 
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Developed Countries Developing Countries 

Year          N          P^      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     -    Developing and developed countries 

self sufficient  in fertilizer 

supplies 

Total capital    1980-2000 

- $ billion 114   (53 developing + 

61  developed) 

Alternative B     -    Developing countries  export  20% 

of their production to developed 

countries. 

Total capital 1980-2000 

- $ billion 119  (75 developing + 

44 developed) 
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5.       Conniilfntien Neoting on  the Fertiliser   Industry 
orr/'^i /e<i bv i -i!'Q 

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 Vienna  in November 

1976.     The   finalized issues will be   submitted to the 

Consultation Meeting to be held in January 1977  in 

Vienna.     The world wide  fertilizer  study prepared by 

UNIDO would by then have been  finalized  and available. 

The aim of the consultations  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  UHIDO'n assistance  to  Saudi   Arabia 
for  the plann Lt.:;  ma deve lopin--"at  er   trie   fertu-.i zer  industry 

a)    See page 8  (ix) 

For  the analyses of the proposals  so far received 

by ISDC and to prepare a final neutral unbiased 

and practical proposal. 
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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 List  of  studies  reviewed 

S.No, Title   of Study Prepared  by Prepared  for Date 

i) 1,600  tonnes  a Agricultural Div- General June 
day   fertilizer ision   of  Imperial Petroleum 1975 
urea  project Cheui cii 1 Tndustr - and 
Eastern   Province i es   Limited Mineral 
pr oj ec t   prop osai (ICI)     U.K. Organization 

ii) Proposal   for Working  Croup  of Oct 
proposed   ferti- Petremin  and 1975 
lizer   joint Taiwan  Fertili- 
venture  between zer  Company 
the  Kingdom of (TFC) 
Saudi   Arabia  and 
the   Republic   of 
China 

iii) ¿Methanol  Energy Chemi co The First March 
Feasibility Process   Plants Arabian 1975 
Study Company Corporation 
Al  Jubayl Division  of  Chem- Beirut 
Saudi Arabia ical Construction Lebanon 
Vol.1  Technical Corporation, 

One   Penn  Plaza 
New York,N.Y.I0001 
Chemie o  Number 

08265 

iv) Draft   Pre- Petr orni ri/ Liaison Aug. 
feasibility W.R.   Grace & Co. Committee 1976 
study C.   Itoh 6c Co 
proposed Metha- First Arabian 
nol/An ::onia Corporation 
project   in 
Saudi  Arabia 

« 



"^p^"- T* - 

-    18    - 

e. A!J¡;r'X   IT     -     T.i'-.t  of  irrvii.-i   not 

1) Mr.   AHulifit.ii' .Juncar -  Kerior.nl   ¡icnrer.entn tivù  of  CDP 
3 B ndi  /raliiH 

ii)       Mr.   3aiyid  Kul.raimad iiamf -  Denuty  H"/-ionril   Reprt'Tentative 
ILJDP ' 

lii)     Mr.   All   A.H.   r/iurji - Project  M an:;, per 
u.iino 
I.'DC 

iv)       II.P.   Abdulazi?   Al   Za-nil -  Deputy   Director General 
Iniu.; t nal   .Hu.iie.3   ¡mri 
Deve] ':-¡;;icrit   Cintre 

Denutv Ch-"irv>-"i   and  !''irr;t 
Executive   Officer 
3audi   i'irt-.ir.   irniu.j trie ¡   Co morn t i o- 
(Pe tro('!.t';:ii(.';i', j   end   r'erti li ;o-r.¡) 

v) Dr.   Mnhr-T.med   Khatrawi Director 
Plfinnmr find  Ivval un.1 ion   Denartmen ' 
13 DC 

Vi)       U.K.   Abtaar Director Cenerai 
13 DC 
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(Including all   cu.::Urir.T 

(Cou 

- .'I••-; J  OV«'r %CCO,(ÍC  prillatici:  in   t9'M) 
(All   datn an  thcu —„i   ler.n c:   j.u'riciits) 
J':ric,B li3tca  in f'I"i«- of li P K ccr.=ic:.,tion) 
^Jevtlopca countries in capital lctteru) 

1. U.S. A. 

2. U.E. S.U. 

3. mira 

4*    China 

5.   rc)Lu;o 

7«    Iittia 

8. JAPAN 

9. U:îJT:;:) KI.TJC: 

10. C^:.:.V:Y, M 

It. Erarúl 

12. rrAu; 

13. Jiurrr.'.LiA 

14. CZ^CCLC'.'AKIA 

15« 1TALÏ 
16. Rx:cArr 

17. CJ7ADA 

18. I:C:.'J;IA 

19- Korea,   £ep. 

20. Mexico 

22. YracnwiA 

23. Turkey 

24. South Africa 

25. EJLCAiUA 

26. H^B^RIA'.-DS 

27. s;.?.: 3; 

28. EI:LGIU:; 

29. IrJcnccia 

3D. i'orpt 

31. AU3TTUA 

32. Pa'-îiatcn 

33. Korea,   T>PH 

34. crrr:n 

35«  Col c'iti a 

36,  Irai 

6,277 

6,21)6 

1,ß33 

3.C15 

1.C59 

1,101 

1,835 
t?ì 

£74 
665 

425 

716 

176 

448 

«72 

493 

498 

420 

411 

531 

365 

368 

430 

231 

328 

397 

263 

I65 

350 

330 

132 

342 

240 

232 

154 

177 

P~0. 

4,600 

2,699 

2,147 

1.390 

647 

917 

634 

793 

47ß 

431 

725 

461 

1,171 

393 

476 

322 

480 

320 

196 

1B1 

155 

193 
260 

327 

259 

107 

161 

166 

t5 

75 
116 

58 
112 

141 

ICO 

114 

x2o 

4,614 

3,605 

1,833 

528 

1,413 

1,163 

314 
¿n«, 

4i>8 

656 

523 
205 

104 

576 

268 

387 

205 

53 

150 

36 

216 

174 

13 

126 

46 

114 

144 

193 

40 

3 

159 

3 

45 

22 

58 

1 

HPK 

17,491 
12,560 

5,813 

5,733 

3, 329 

3,181 

2,783 

2,:->9 

1,650 

1,755 

1,673 

1,462 

1,451 

1,417 

1|416 
1,202 

1,183 

793 

757 

748 

736 

735 

723 

684 

633 

618 

568 

524 

475 

458 

407 

403 

397 

395 

312 

292 
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BIOTTI,!.-va rr»:r?-PTif": (rcr.f g) 

37«  Cuba 

38. Malaysia 

39. P03TOCÏAL 

40. Philippines 

4L Algeria 

42. Chile 

43. Bailad e eh 

44. Vletr^'ja,   Couth 

45. ThailMj 

46. rwiv.-.:j.L'j;j 

47. Rhodesia 

48. Morocco 

49. Peru 

50. Argentina 

51. Eri Lcji'.a 

52. Ver.ezvela 

53«  Sudan 

54. Vie-.-.aa,  DR 

55« Puma 

56. Ecuador 

57« Cuatcaala 

56. Kenya 

59. Syria 
60. Tunisia 

¿1.  Iraq 

62, Afghani otan 

13« Angola 

¿4* Ethiopia 

<5« Tanzania 

66. Caneroon 

<7» Hozubiquo 
68. Nepal 

Í9. Madagascar 

70. Miseria 

71. ¿lali 

72. Saudi Arabia 

73. Bolivia 

74« Urania 

75« Zaire 

16, Chana 

130 

113 

142 

146 

94 

59 

122 

110 

70 

42 

70 

É7 
61 

51 

51 

41 

70 

15 

42 

29 

32 
20 

33 

»9 

25 
30 

12 

9 
11 

9.3 
9.0 

9.0 

5.0 

4.7 

5.0 

4.0 

4.6 

4.0 

3.2 

1.0 

1¿1 
50 

37 

78 

45 

84 
116 

44 

34 

45 
52 

44 

45 

9 
26 

12 

23 

50 

15 

15 

13 

21 

8 

18 

15 

7 

8 

10 

5.3 

2.3 

3.2 

4.4 

3.5 

4.1 

3.8 

1.2 

2.0 

2.4 
1.6 

2.6 

K20 

97 

112 

26 

45 
38 

14 

11 

18 

40 

54 

32 

25 
8 

17 

32 

21 

9 

4 

3 
2 

é 

1 

3 

4.« 

1.8 

0.6 

4.6 

2.5 

3.2 

1.3 

0.8 

1.8 

2.1 

m. 
277 
262 

246 

235 
216 

I89 

177 

162 

155 

148 

146 

137 

98 

96 

95 

85 

70 

70 

57 

53 

49 

44 

43 

43 

41 

37 

28 

»9 

19 

lé 

14 

14 

13 

11 

6.6 

8.4 

8.1 

7.2 

6.6 

5.7 

- 



K Iñ w HPK 

77»  Caubodia 1.0 1.0 2.0 
78. Upper Volta 0.4 0.1 0.1 0.6 
79»  Yemen, AR 0.4 - - 0.4 

DEVELOPED CCULTT.   27,284 

.«J.^BEVELOrEIG    » 11,373 

WOliLD TOTAL 33,657 

18,907^        18,087       64,278 

5,346(^;u,)2,6i3^^l)9,332   ( i Vi^^l 
24,253 20,700  '   83,610 

Source:    FAO Production Yearbook,   1974 

JÊÏ 



(in tliou.::and tonn ]j) 

Torrent Producers 

i ' • n. A • 
u.s.s.n. 

, China 

Tap aii. 

I "ranco 

.•ira any, FR 

'ol and. 

Iethorlc.ii.il, 

rial y 

tildi a 

somara a 

¡anada 

', .ain 

• K. 

iclCiVCT 

ulnari a 

orca, h'cp. 

or. ray 

t ü>Ot il. 

ur^ar? 

era any,DR 

exico" 

i^'oclnvia 

dictan 

iv.-ai t 

9,1^2 

7,241 

2,731 

2,162 

1,694 

1,473 

1,366 

1,213 

1,111 

1,050 

854 

789 

773 

755 

652 

519 

447 

445 

424 

424 

411 

376 

350 

300 

289 

25 T'T-r.^pr:t  Penny"vm 

1.U.S.A. 8.277 

2.U.S.S.R. 6,256 

3.0hina 3,815 

4. India 1,835 

5.Franco 1,833 

6. CI en any, FR 1,101 

7. Pol ani 1,009 

8.11.};. 874 

0. Japan 821 

10. Spain 716 

11.Italy 672 

12. G era any, ])R 666 

13« "exico 531 

14. Cariala 498 

15.Kur.~ary 493 

i6.cs.cn. 448 
17. Turkey 430 

18.Brazil 425 

19.Pcnania 420 

20. Korea, Rep. 41I 

21.Il e ih cri and a 397 

22.]:~/pt 380 

2 3. Yugoslavia 363 

24« Denmark 365 

25. Indonesia 350 

r> Lar.- it   Surplus- 

1.Jap an 

•-«U.K. U» R« 

3.U.S.A. 

4.Kctherland3 

5»Belgium 

6. Italy 

7«Reaania 

8.0 CITI any, FR 

9 «Norway 

10.Pol and 

11. Canada 

12.Kuwait 

13.3iali;aria 

I4.Austri a 

15. Trinidad 

16. Spain 

17.Saudi Arabia 

18.Chile 

19»Korea, Rep. 

20. I-Ini aia 

21.Grecee 

22.Portugal 

23.Auütra2ia 

24.Couth Africa 

25.Qatar 

1,341 

985 

875 
816 

487 

439 

4M 

372 

359 

296 

291 

289 

191 

99 

60 

57 

57 

47 

36 

34 

2-} 
2° 

21 

16 

14 

25 livrent Dofjeitr: 

I.China 

2. India 

3.1\',7Pt 

4» Turkey 

5«Denmark 

6. Brazil 

7«Indonesia 

8.Conp.;uiy,JJli 

9«Hcxico 

10.Prar.ce 

11.U.K. 

12. Cuba 

13.Vi etnas,Cth 

14«Philippines 

15.Sueden 

16. Sudan 

17«IIun~ary 

18.Colombia 

19.1 lai ay ci a 

2¿Vj2^:iand 

21.El  Salvador 

22.Peru 

23.Korocco 

24«Sri Lanka 

25.Pakistan 

1, C84 

329 

295 

282 

260 

259 

255 

155 

139 

119 

110 

110 

93 

85 

70 

69 

68 

67 

62 

61 

59 

55 

51 

42 

axiet     FAO Production Yearbook,   1974 
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3> - 

ninMATT o1'1 riirr'T.Y/ü:;:'..'ID TT?ì_ ì^ì/:'rTj". :•? - i074-r,(T0 

(in Billion towj II,   ?20r,  K^O,  l.TK) 

Developed Comi "triors Developing Countries World 

•~on   > ])rn:n/i p.rrily Ii:¿^££ ]>c-v-.l TA.DT)] -I- }:-L1 ::'-~.f< Dr-rur-l riinly. 
í 

]!'i • v.« 

•'74-     . 27.23 31.63 +4.37 11.37 6.87 -4.50 38.63 38.5^ -0.13 

''CO 40.27 41.67 +1.40 19.96 17.19 -2.77 6C.23 58.86 -1.37 

/C5 52.7 n.p. n.p. 28.5 n.p. n.p. 81.2 n.p. n.p. 

/yo 66.9 n.p. n.p. 30.6 n.p. n.p. 109.3 n.p. n.p. 

'':.TGO 

••'••vto 

''74 

1C0.6 n.p. n.p. 63.5 n.p. n.p. I64.I n.p. n.p. 

18.^1 20.12 +1.21 5-3c> 3.77 -1.58 24.26 2 3.89 -0. 37 

/ro 23.92 26.29 +2.37 9.13 9.C4 -O.09 33.09 25.31 +2.28 

/85 28.7 n.p. n.p. 13.3 n.p. n.p. 42.O n.p. n.p. 

/90 34.1 n.p. n.p. 1C.2 n.p. n.p. 5?. 3 n.p. n.p. 

/?coo 46.3 n.p. n.p. 30.4 n.p. n.p. 76.7 n,p. n.p. 

'74 18.09 20.07 +1.98 2.61 1.04 -I.57 20.70 21.11 +0.41 

/£0     ' 23.63 30.41 +6.78 4.58 1.55 -3.03 28.21 31.96 + 3.75 

/¿5     ' 29.3 n.J.. n.p. 6.8 n.p. n.p. 36.1 n.p. n.p. 

/90     ' 35-7 n.p. n.p. 9.3 n.p. n.p. 45.0 n.p. n.p. 

/r'coo 50.5 n.p. n.p. 15.9 n.p. n.p. 66.4 n.p. n.p. 

'74 64.28 71.84 +7.56 19.33 11.68 -7.65 83.61 83.5? -O.09 

/CO 87.82 98.37 +10.55 33.67 27.76 -5.91 121.49 126.13 +4.64 

/f-5 110.7 n.p. n.p. 48.6 n.p. n.p. 159.3 n.p. n.p. 

/90 136.7 n.p. n.p. 66.1 n.p. n.p. 202.8 n.p. n.p. 

/2000 197.4 n.p. n.p. 1C9.8 n.p. n.p. 307.2 n.p. n.p. 

Hot possible to estimate at "this time. 



PAST co:.'H"T'PTO?.T Aim mnvif" r'-'^m i-m inwoxr>jv.\\TTi.T''v.ii 

(Regional   curr.n.ary) 

In million tont; N 

\r.W],(¡? T?:^_CO'I-IT:: iris 

*,sia * 

- ChiiKi 

- India 

- Rect of Ar;ia 

Africa 

Latin America 

Total.KÎC'n 

U.S.A. 

Canada 

l.'ost i)uropG 

la fît Bur op o 

U.S.C.R. 

Japan 

Oceania 

Total,DT)C»s 

Total,   World 

Past j^on^irrptjon 

ioy,o i^s    vr/o    nvj 
1.3      2.4      5.0      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 

JLd _£-.!..  1L?_  UL 

1.9      3.6     7.7    11.3 

2.5 4.2 6.8 8.3 

0.1 0.2 0.3 0.5 

3.0 4.3 6.0 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 

7.8 12.8 21.0 27.3 

9,7 16.4 28.7 38.6 

Futuro  dc?,!in<i 

1080 V2J^2     1'),'0    2000 

15.3 22.0    29.9    49.5 

(0.6) (9.3)(1?.4)(20.2) 

(3.0) (5.2)   (7.2)(12.0) 

(5.1) (7.5)(10.3)(17.3) 

1.7 2-4       3.? 5.1 

4.1 9.0 

19.9    28.5    38.6    63.6 

11.6 14.6 18.O 25.8 

0.7 0.9 1.1 1.7 

10.0 12.4 1r).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 

4O.3 52.7 66.9 100.6 

60.2 81.2 IO5.5 164.2 

For comparison,   future demand as  calculated by regression  equations based on 

asere^aU  data   for DDC'K.DOC'S  and  World: 

Developing countries llî=    I.92  + O.I66T I9.4    27.5    36.8    59.8 

Developed countries    \¡¡-    3.6)  • 0.174T 

Sum of developed + developing 

Total,   WORLD í« =4.15 • 0.235? 

39.7    51.4    64.6    95.6 

59.1    78.9 101.4 155-4 

58.9    78.3 100.5 153.1 



r - 

- y,> - 

Detail^J   d:'la  on   coiintrier; and   renonr 

(in thousand  tonu  li) 

(Countries lictccl  in order of estimated 
population   in your  2000) 

ASIA« 
China 
India 
Indonesia 
Pakistan 
Ban;,*] ade.-ih 
Philippines 
Thailand 
Turkey 
Iran 
Korea Hop. 
Vietna.'..,].ij{ 
Vietnam,   Couth 
Korea,  L2ii 
Ka] ayi.ua 
Eri  Lanka 
Other ccuutrjcs 

Regressi o 
based  oí i 

<N_= 2?. T) 
Vii - 7-68 
\RT'= 8.6? 
MTT=    6.? 5 
>*;J -- 
cr.- 
vf>7 = 

VÎT* 

vi = 

6.83 
4.6Î 
7.19 
3. ó 3 

H.80 
e.44 
5.30 

5-36 
6.5O 
Ô.'O 

n equations 
J_V/j _-_J7 1 

ï 3.ü.:oT 
(.••"•'IT 
1.1171' 
1.297T 
0.55VT 

+ 0.522T 
+ 0.439T 

1.484T 
0.9.; or 
O.Ï4 3T 
0.255T 
0.7(-L'T 
0.731T 
o..;t t/r 
O.OTVT 

0.e26T 

Total,Acia* 

AFRICA 

t£yp~t 
South Africa 
Sudan 
Al¿;eria 
l'ÍOÍOCCO 

Rhodesia   
Other countries Sii = 

(Sum of alovo) 

\N =  15.55 + 3.397T 
N il_=     9.12  •»•  C.731T 
{N_ =   4.51 + O.-;J(-T 

2.52 + 0.713T 
3.07 + 0.4 ; 5T 
6.13  + 0.204T 
8.08 + 0.7o>T 

Hi = 

Total, Africa        (Suni of abovo) 

LATITI Aí^ICA 

Brazil (ÎÏ-- ...O? -f   I.6IIT 
Mexico fir « 15.23 + 0.909T 
Colombia vor = 5.81 + O.531T 
Central America *\ii = 8.57 + 0.573T 
Argentina rw = 4.63 + O.2C0T 
Peru An = 7.84 + 0.134T 
Venezuela Mu = 4.47 + 0.159T 
Chile vflf = 5.19 + 0.227T 
Cuba ili = 9.75 + 0.293T 
Dominican Rep. NU  = 2.60 + 0.377T 
Other countries S.I  == 8.22 + 0.113T 

Total,  Latin America (Sui.i of above) 
Total,  1)3C'a (Sum of alove) 

Future riemrid 
1980 1'I.V, 1 1 '0 2000 

O,5üü 9,;;<o I.'VIO) 20,1;û 
3,600 5,240 7,190 12,020 

595 900 1,270 2,190 
790 1,190 1,680 2,920 
215 300 410 665 
230 320 430 635 
125 180 24 S 400 
86', 1,360 VJto 3,500 
315 505 735 1,330 
620 820 1,0',,0 1,530 
150 185 220 300 
280 420 595 1,020 
400 56O 745 1,200 
150 215 290 470 
64 12 80 99 

320 410 585 925 

15,299 21,997 29,915    49.494 

460 550 650 86<3 
405 565 750 1,205 
125 175 240 395 
175 280 415 755 
125 185 255 440 
84 105 125 175 

3U5 550 745 1,225 

1,759    2,410    3,180     5,060 

915    1,470    2,150 
835 
190 

295 
80 
97 
47 
74 

200 
68 

100 

1,120     1,440 
27O 365 
405 
110 
110 
58 
95 

245 
105 
110 

530 
140 
125 

71 
120 
290 
145 
120 

3,900 
2,210 

595 
830 
215 

155 
100 
170 
400 
250 
150 

2,901    4,098    5,490     8,975 
19,959 28,505 38,o21    63,529! 

Central America ^ C countries 



33 

DEVELOPED COUNTRIES 

U.S.A. <N . 67.82 + 2.610T 11,570 14,590 17,970 25,770 
Canada fN = 13.77 + 0.787T 655 87O 1,120 1,710 
West Europe fÏÏ * 66.41 + 2.243Ï 10,010 12,330 15,GOO 21,000 

Ea^t Europe TO = 41.29 + 2.487T 6,180 8,290 10,700 10,470 

U.B.S.R. ipí - 42.93 + 4.043T 10,730 15,320 20,710 34,020 

Japan ÌN = 28.28 (constant) 800 800 800 800 

Oceania fit =•   9.74 H o.55yr 325 435 56O 85O 

Total,  DDC'c (Sum of above) 40,270 52,685 66,8^0 100,620 

Total,   WORLD (Sum of above) 60,229 81,190 105,511 164,149 

«J 



-  \f. 

SU?PLY/I)::'..ì:.T> PJLVJ;CJ: or ííK^OOI"; r.itTii.:?.!^ 

Regional   r;i:~.",r.irv- 

(in rcillion tons I») 

Surpluaf +) 
Con rv'ip i j rv. /" H:T 1 Avail aM o  Pvnly      Dofjcj jf-.) 

.1.974        19?;0 1974        19 Co 1974     POCO 
DEvn.ornn rnrTTP/rss 

* AGìa* 

- China 

' - Iiiiia 

- Ber/t of Acia 

Africa 

Latin America 

Total,  BGC'o 

6.46 15.30 5.56 

(3.62) {C.'ß) (2.59) 

(1.83) (3.60) (1.00) 

(2.81) (5.12) (1.97) 

1.11 I.76 0.43 
1.80 2.90 0.83 

13.40     -2.90 -1.90 

(5.14) (-1.23X-1.44) 

(3.34) (-0.83X-O.26) 

(4.9?) (-0.aiX-o.20) 

1.58       -0.68   -0.18 

2.21        -O.92    -O.69 

11.37 19. % 6.87 17.19       -4.50   -2.77 

U.S.A. 

Canada 

We et Europe 

Eact Europe 

U.S.S.E. 

,  Japan 

.  Oceania 

Total, BDC»fi 

ß.27 11.57 

0.50 O.65 

7.38 10.01 

3.83 6.18 

6.26 10.73 

0.82 O.EO 

0.22 0.33 

27.23     40.27 

8.69 10.01 +O.42 -I.56 

0.75 1.28 +O.25 -»0.63 

8.92 10.69 +I.54 +0.6B 

4.17 7.00 +0.34 •»0.82 

6.88 10.26 +0.62 -O.47 

2.05 2.21 +1.23 +1.41 

O.19 0.22 -0.03 -0.11 

31.65 41.67 +4.37 + I.40 

TOTAL,  WORLD 38.65        60.23 38.52      58.86      -0.13   -1.37 



- 3l, - 

_S!íj>Pi,Y/r",'";-n rM.:'..':çK o? 

Dût ai J' ¡1   (Lita  on   riri:itï .-•rvi  iV'vionn 

(in thousand tone IJ) 

(Countri en Muted in order of eutiir.ated 
population in the year 2000) 

Con nur1' i i on/?'" mind Avai 1 ahi o  mi n n] y 
SurpJ 
Do" 

ASTA * 

China 

India 

Indoneuia 

Pakistan 

Ban¿íladujh 

Philippincu 

Thailand 

Turkey 

Iran 

Korea,   I?ep. 

Vietnam,  D.ÍÍ. 

Vietnam,   South 

Korea,  D.ï'.lî. 

Malaysia 

Sri Lanka 

Otfher countries 

Tcrtal, Asia * 

AFRICA 

Egypt 

South Àfrica 

Suda.\ 

Algeria 

Morocco 

Eaodenia 

Other countries 

1974 

3,815 

1,835 

350 

342 

122 

146 

70 

430 

177 

411 

15 

110 

240 

113 

51 

228 

380 

231 

70 

93 

67 

70 

202 

1222 

6,580 

3,600 

595 

790 

215 

230 

125 

665 

315 

620 

I50 

280 

400 

I50 

64 

320 

8,455      15,299 

460 

405 

125 

175 

125 

84 

385 

1974 

2,594 

998 

66 

285 

123 

50 

8 

128 

136 

425 

EU 

nil 

228 

44 

nil 

456 

46 

235 

nil 

49 

11 

57 

27 

1900 

5,143 

3,335 

534 

714 

213 

90 

15 

360 

431 

771 

nil 

nil 

397 

50 

39 

1,304 

1221 

•1,221 

-837 

-264 

-57 

+1 

-96 

-62 

-302 

-41 

•14 

-15 

-no 
-12 

-69 

-51 

+228 

525 

435 

nil 

210 

100 

70 

241 

-332 

44 

-70 

-44 

-56 

-13 

-175 

i'iuit   (•-) 

mi 

-1,437 

-265 

-61 

-76 

-2 

-I40 

-110 

-505 

+116 

+151 

-150 

-280 

-3 

-100 

-25 

+984 

5,561       13,396       -2,894       -1,903 

•65 

430 

-125 

•35 

-25 

-14 

-144 

Total, Africa 1,113 1,759 427 1,581 -686 -178 



"*^ 

UT J M /I'ffllCA 

lìraail 

i^H        Ì2H2. im        ___}.?. 32^ 

Peru 80 97 

Venezuela 41 47 

Chile 

C^a I30 200 
Dominican Pep. 41 (¡3 

Other countrit'tj 92 }00 

DKVEI.PPFÏÏ) CPHVTHTHS 

j6*Pan 82° B°0 2,052 2,212 
0c,f!aaia 215 325 I85 223 '-30 

Total, DDC'8 27,280       40,270        31,649       41,670 44,369 

1980 

425 915 157 482 -268 -433 
KeriC°                            531 835 357 924 -174 +91 
Colorabia                        154 190 82 127 -72 „63 

Central America •          200 295 32 67 -168 -230 

^Centina                           51 8o }6 3? ^ _^ 

20 72 -60 -25 

5 102 -36 +55 

59 74 102 115 +43 H1 

19 155 -111 -45 

nil nil -41 _6Q 

74 130 -lü 430 

Total,  Latin America 1,004 2,901 884 2,213 -920 -683 

Total, KC-« 11,372      19,959 6,872        17,190 -4,500       -2,769 

U,S,A* 8«275 U.570 8,692 10,010 +417 -1,560 
Canada 500 655 751 1,284 +251 4629 

feet Europe 7,385 10,010 8,925 10,656 +lt54o +676 

Eut Europe 3,830 6,180 4,166 7,002 +336 +822 

U.-S.S.R. 6,255 10,730 6,878 10,253 +¿23 -477 

+1,232       +1,412 

-102 

+1,400 

Total, WORLD 38,652        60,229 38,521        58,860 -131       -1|369 

• Central America - 6 countries 



co''?,';íT 
r": f' N r"!"* • !)    1"    •• ->    f-'l ":r; F.V; I07^/; o '   ' 

(ill   Willi CJl   iOML'.   I«') 

frivol o^od r.-.rV<• t  ononnnica 

North /.nerica 

Went Kuropc 

Ofonui a 

Jupan 

luraol 

South Africa 

Total jEIT^: 

Ik-vel ori r-r rirViit   cnnoniifi 

Afri ca 

Near Käst 

Far Eaüt 

Latin Acerica 

TVA<?> 
«arch  1974 

11.P4-12.54 

9.22-9.74 

0.22-0.39 

0.75-1.09 

O.O4-O.O5 

O.33-O.4I 

21.GO-24.22 

7.52-9.2I 

2.85-3.29 

IBRD  ^' 
July 197;. 

U.7 

10.0 

1.6 

23.3 

0.8 

9.3 

3.0 

Joint work- 
ing froup 
Apri J   ] Tfo 

11.24 

9.47 

0.28 

O.Bl 

O.O4 

O.42 

22.26 

0.77 

8.53 

2.94 

T1Ú3 report 
TnM>»  8(b) 

12.22 

10.44 

0.32 

0.80 

O.O4 

O.4I 

24.23 

0.75 

8.74 

2.9O 

Total,  I>3ra 

Ont r.-J 1 y p1 ~nn •-.• d   o ron 0ni r n 

East L'uro pe + UDCn 

Socialist Aria 

IO.37-I2.5O 

14.80-16.48 

6.I3-7.56 

13.1 

14.3 

6.6 

12.24 

I5.IO 

5.96 

12.39 

I6.48 

7.13 

ïotul,   CPE 2O.93-24.O4 2O.9 21.06 23.61 

Developed regionn 

Dovelopirt rc^iono 

36.6O-4O.70 

16.5O-2O.06 

37.6 

I9.7 

37.36 

18.20 

40.71 

19.52 

WORLD 53.10-60.76 57.3 55.56 60.23 

(l) Projections in Table 8(b) have been re-f?rouped in thin Table to conform to the 
regional rroupiii^ used by TVA, I LIU) and the UNJrV&'Ao/v.'orld Bank Working Group 
on Fertili ;•,err.. 

(2)"Wox'ld Fertiliser Market  Ileview rmd Outlook"   National  Fertilizer Development 
Center,  'icnnc::nr:¿   Valley  Authority, .".uocle  '•  4^..i:;t  <ila¡j:j':á,   Haren 1974. 

(3) "Fertilizer R..ryui rr^entu   of rcvclojúii,^  Cov.:itric3,  Heviatd Outlook in 1975"» 
Eoport lio.  83O,   11!,]),  V,\v'.im:U>n, July 1975. 

(4) Ibpabli^hod projection:«  prepared  by the   Contre d'Ltulc  de  1*Anote   (Zurich) 
for the- VALDO/i Aü/World   i..jik ¡oorkiu;; uruup on Fertilizers,  April  1974« 
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12£5_      .i-Q7o      197^      ipso      19H5       1990      ?OOQ 
Povplmiir" rr-iritriffi 

Asia» 489 722 957 1,191 1,425 1,659 2,126 
- China (215) (307) (400) (492) (584) (676) (860) 
- India 

1 (117) (178) (239) (299) (360) (421) (543) 
- Rest of Asia (157) (237) (313) (400) (431) (562) (723) 
A/rica 57 75 92 110 128 145 181 
Latin America 91 1 ?? 15?  l_fì? 212 —ZÙZ ...3°? 

Total,   DCC's 637 919 1,201 1,403 1,765 2,046 2,610 

pevf:1rvi..]   r-uîntriffi 

36o 430 501 571 642 712 
U. S. A, 

853 
Canada 22 28 34 41 47 53 66 
West  Europe 298 349 399 449 500 550 651 
East  Europe 205 268 330 393 455 518 642 
Ü. S. S. R. 348 512 676 840 1,003 1,160 1,495 
Japan nil nil nil nil nil nil nil 
Oceania  22 ,!3. 16      1?. 2? 26 .     31 

Total,  DDC»s 

« 
1,244 1,600 1,956 2,313 2,669 3,026 3,738 

ToVal, World 1.881 2,519 3.157 3.796 A.A\A K.mo £   lift 

Based on reßression equation*  of the type   y*Ñ" -    A • BT   ffiven in Table 8(b) 

JIT t\ ' 

Annual increase in K demand » -r~ - 2AB • 2BT 



^H^B^mmm^*^* 

(Percent per year) 

povclopi n~: r. runt ri or 

Asia* 

- "China 

- "India 

- Fest of Acia 

Africa 

Latin Aserica 

Total,  DGC*B 

ino"; mi 

19.9 13.1 9.8 

(17.1) (12.0) (9.2) 

(20.8) (13.7) (10.2) 

(20.7) (13.6) (10.2) 

12.3 9.4 7.6 
13.^ 10.0 8.0 

18.8 12.5 9.3 

1°B0 

7.4 

1585 mn 

6.2 5.3 

2000 

7.8 6.5 5.5 4.3 

(7.5) (6.3) (5.5) (4.3) 

(3.1) (6.8) (5.8) (4.5) 

(8.1) (6.7) (5.8) (4.5) 

6.4 5.5 4.9 3.9 
6.6 W .,.5.0 4.0 

4.1 

JV;vol op''f1   ro-mtrrrr 

U.  S. A. 

Canada 

West Europe 

East Europe 

U.  S.  S. R. 

Japan 

Oceania 

Total, DDC's 

7.9 6.6 5.6 4.9 4.4 4.0 3.3 

11.4 8.9 7.2 6.1 5.3 4.7 3.8 

6.6 5.7 5.1 4.5 4.0 3.7 3.1 
12.2 9.3 7.6 6.4 5.5 4.8 3.9 
18.8 12.8 9.7 7.8 6.5 5.6 4.4 
Dil nil nil nil nil nil nil 

10.9 8.6 T.I 6.0 •?•? A,6 3.8 

9.7 7.9 6.6 5.7 5.1 4.5 3.7 

Total, World 12.8 9.6        7.6 6.4 5.5 4.8 3.9 

Based on regression equations of the type   fíT «    A + ET    given in Table 8(b) 

Annual rate of growth  (percent per year) 
NaT 

2 AB + 2B"T 

A2 + 2ABP + B2T2 

Jtl 
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