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i./INTRODUCTION 

Durir.g the visit of M. Si azon. Director General of UNlDO. to 
Nigeria in Januarv 1989 it was aoreed that UNIDO would field a 
consultant to conduct preliminary investigation on the viability 
of expanding the existing nitrogen~us fertilizer plant at Onne 
and thE establishment of new units in the countr~. 

The Terms 
verify and 
fertilizer, 
programmes 
collection 
r·repare a 
Goverment. 

of Reference asked the consultant in particular to 
assess e:-:i sting and projected demand for nitrogenous 

review and asses Government policies~ plans and 
for agricultural development. His task included 
and analysis of data and information on fertilizer; 
report on his findings with recommendations to the 

The mission consisted of a briefing in Vienna \Nov 12-14>, a 
field mission to Nigeria <Nov 14-Dec 2.) and a debriefing in 
V~enna <Dec 17-22>. An interim report was presented to Ms. M. H. 
Mathey-Boo, Senior Industrial Development Field adviser in Nige
ria, to H. A. Ella, assistant Director, Federal Ministry of 
industries and M. G. L. Polley, managing director of JJAFCON. The 
_i_ nteri m report was discussed "'i th them, and ful 1 agreement was 
reached on the findings. 

Timetable of the mission is presented in Annex No.1 and list of 
persons and organisations consulted in Annex No.2 • 
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2./SUMMARY. CONCLUSIONS AND RECOMMENDATIONS. 

2.1./ CONCLUSIONS. 

1./ Nigeria with its popL1lation of over 110 million people. an 
agricultural area about 25 million ha, a population growth rate 
of 3,8 I.. 2050 calories/cap/day food consumption and foreign 
trade depending mostly on oil e>:port faces two major problems: 
food and foreign currecy. The government policy of industrialisa
tion, structural adjustment, agricultural development are aimed 
mainly at these two ~oals. 

2./ Fertilizers plav a major role in the agricultural development 
necessary for solving the food problem. Actual application rate 
is very low, around 10 kg/ha total nutrient as peak consumption 
against 58 kgiha for the de\.·eloping countries <average) and a 
world average of 128 l~g/ha. Studies demonstrated,that in ordP.r to 
meet the growing population's food demand at present level, at 
least 50 kg/ha fertilizer applic.ation would be necessary, corres
ponding to 1,250,000 t of nutrients against the average of last 
years of around 250,000 t. The -:::alculations made, taken into 
consideration all factors influencing future fertilizer use, came 
to the conclusion~ that for the year 2000 a minimum levei of 
1,000,000 t shoul~ be set as target. 

3./ This huge amount of fertilizers - if no investment for domes
tic production were made - would e>:pos.:! the foreign currency 
balance of the country to heavy burden: for the years 1991-2000 a 
total of 1,B billion US$ would be needed, alone in 2000 more than 
30•) mi 11 ions, against a totr.\l Ni ger-i an e}:port volume of around 7-
B billion US$. So gr-eat emphasis should be laid on sound, econo
mically justified projects for- domestic manufacturing of fertili
zers. 

4.1 For- the Niger-i~n soil. the most important nutrient is nitro
gen. Fortunately, all conditions for- the e~:pansion of domestic 
nitrogenous fer-tilizer pr-eduction are favor-able. Raw material 
<natural gas) is available at (for- this purpose) unlimited quan
tity and at low cost. NAFCON I is a t~chnical and econo~ic Guc
cess, forming an excellent base f~r- futur-e developments (experi
ence, tr~ning, per-sonnel, etc). The policy followed by ~he Fede
ral G~ver-mnent in building this plant led to excellent results, 
it has t.o be applied to +-.he fl.1tur·e devel c1pments. Al 1 cond1 ti ons 
are favor~ble for an extension of the domestic manufacturing not 
only for home c.;onsumpt1onm. but fo:·· P.}:por·t. too. as the e}:ample of 
NAFCON I shows. 

r . ' 



• 

5. iThe Federal Gover-mnent and NAFCON made serious and deep prepa
rarory work for future investments 1n this field. An overall 
development plan and two feasibility studies were made, using 
outside e>:perti se too. Based on these works, this report el abo
rated four alternatives +or the development of the nitrogen 
industry: 

A.i no further investment at all; 
B.I doubling the existing NAFCON I plant at the same site 

in 1990-92 CNAFCON II>; 
C./ alt. B. + building a new plant <NhFCON III> at a new 

site with the same capacity and with a delay of 
about one year(1991-93}; 

D.; The same as alt. C, but NAFCON III built in 1994-96. 

6.1 Analysis of these alternatives showed. that alternative C. 
would give the be~t results for the Nigerian economy from all 
aspects; natural gas utilization, agricultural development and 
foreign currency balance • 

7./Financing investments for alternative C will 
problem to solve. 

be geatest 

8./ For NAFCON III~ further preparatory work is necessary: site 
selection 7 decision on the capacity 7 gas pipeline definition. 

9./ NAFCON prepared 
( e.g.methanol). These 
economic feasibility. 

diversification development projects 
merit further analysis for technical and 

10.i Although these projects seem to cover the whole period up to 
2000, this report refrained from making recommendations for fur
ther investments which eventually could be planned after NAFCON 
Iii in the second half of the decade 1990-2000. It was estimated. 
that forecasts are not reliable enough regarding neither domestic 
consumption, nor world market development to justify such long 
term propositions and there is no need for them: o. ~sion is not 
necessary before 1994. This question should be inv~stigated in 
the years 1992-93, when ev.perience on the proposed investmer.ts 
and market development will be available. 

11./ For the development of phopsphorous fertilizer production~ 

the conditions are less favourable. At the moment neither 
phosphate rock, nor sulphure are availdble from domestic sources. 
For sulphu1 e, only import can provide adequate sourc:es. Phosphate 
roe~ deposits have been found in the country~ but no qeolog1c~l 

survey was conducted and so the question of commercial explo1ta
bi l ity 1s open. 

12.i Dom~stic manufac•ur1nq from imported raw materi~ls qJves a 
for·ei gn currency sav1 nq of only abr.1ut h.10 US.tit, 1o>1hi 1 f:.> -tr om 
domc:st1c: rock 1o>1ith ir11ported ~.ulphL1r the savinq would bl-'.' 11E·cor·lv 
400 USt1t. It w•s cons1dered, that under these cond1t1ons the 
dE'-''"~'lopmt::rd. profr~cts would have to dE<pend to Cl <irPat. E:;:i.r-·n:. on 

th~ re~ultm of the qeoloq1cal survey. 

6 



13.i In this field, the geological survev has the first priority. 

14./ Commercial expoitation of these deposits, even if their 
viability will be proven, will not be possible (mine opening~ 

beneficiation plant buildinq) before 1996. So for the first half 
of the period considered. the development projects of this indus
try should be evaluated with impor-ted raw materials only. lhe 
single superphosphate plant <FSFC> at Kaduna has proven, that 
(correction made for the difficulties, wich should not be re
peated} this product and pt-oces is viable under Nigerian condi
tions at that capacity, considered generally as a miniplant 
(l(i(l ,000 t productiyear I. 

15./ Potash deposits have also been found, but here too, no 
geological survey was conducted. Since potassium fertilizer 
manufacturing consists only of mining and beneficiation, all 
eventual domestic production depend on the results of this sur
vey. 

16.i Very advantageous conditions for nitrogen pro~uction and 
lack of phosphorous and potash resources (at this moment> create 
favourable conditions for regional cooperation. Several countries 
<Senegal, Togo, Marocco) have aboundant phosp!late resources and 
some have well developed phosphate industry, some are developing 
it. For nitrogen, only three countries in Africa have potentiali
ties for greater development: Algeria, Egypt and Nigeria. Exchan
ge of products and raw materials will be advantageous for all 
interested. 

17.i The whole distribution system from the seaside and manufac
turing plants to the farmers is a great challenge. The much 
higher quantities involved~ the supply constrained situation, 
which will still prevail, the necessity for government subsidies 
create a situation very hard to solve with simple methods. A deep 
study would be necessary to define the factors, their effects and 
the technical, investment, organizational and policy measures 
needed. 
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2.2.iRECOMMENDATIONS. 

1./ The Federal Government has applied a wise policy in 
technical, economjc and financial fields with the NAFCON prcject. 
This policy should pursued in the preparation and implementation 
of future development projects. 

2./ High priority should be given to the development of the 
nitrogen industry, which is e>:pected to give the best results for 
foreign currency saving, agricultural development and natural gas 
utilisation. 

3./Alternative C. 
up to 2000. 

of this report is proposed for the development 

4./Further preparatory work on NAFCON III. 
site selection further study is necessary. 
is also urgent. 

should be made. For 
Decision on capacity 

5./ New endeavours could be made, especially for NAFCON III, for 
financement. Higher equity participation, both from external and 
domestic souces would greatly improve financial results. Great 
international fertilizer manufacturing companies should be ap
proached for equity participation. Nigerian firms intersted in 
fertilizer transport, import and other fields connected should 
also be involved, making them interested in the project. 

6./Diversification projects of NAFCON 
Feasibilty study for methanol production 
special conditions encountered. 

should be encouraged. 
should be made for the 

7.1 High priority should be give to geological survey of phos
phate and potash deposits. 

8./ Revamping of FSFC plant should go ahead. 

9./ Attending the results of geological surveys, further super
phosphate manufacturing plant are advisable, mainly based on 
local and if possible on private initiative, including foreign 
capital Clike FLC, although this is a bulk blending plant>. 

10./ Depending on the results of the geological surveys, plans 
should be worked out for the dev~lopment of these industries. 

11./ High priority should be given to the explcitation of the 
possibilies offered by regional cooperation. 

12./ In orcier to finci a favourable solution to the distribution 
problem, a comprehensive, deepqoing studv 1s neces5ary to prepare 
government decision anci action. 

13. i The F.::-d£.~r-..d GovF:rment shc.ul d make ooc1Cl 
pc:1ss1b1lit1e•,:; qiven by lh£:.> interni~tJ.C•nC'il aqenc:1es. 
could q1v£:· assistance in pr1~par.-\tlC'in of !?,lud1es 
tJ.g1.1r1ng 1n t.he.~ recommend~t.1ons. 

8 

LISJ.~ Of t.ht? 
UtlfiJ(J ~nd H:iO 
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3-iOVERVIEW OF THE ACTUAL SITUATION-

3-1-iNIGERIH - GENERAL FEATURES. 

Nigeria. the most populous country ii"' Africa. is locatec in the 
west of the continent. It has a coast line of abm.•.t 8(h.) km. the 
1 argest di stance f1-om east to west is over i 100 ktn and ft-om north 
to south over 1000 km. The total land area is 923769 sqikms and 
the official estimate of population at the beginning of 1986 was 
116-2 million. 

Nigerja is a Federation of 21 States and a Federal Capital 
Territory <Abuja). The Federal States are divided into local 
government areas. E>:ecuti ve power is wested with the Pr2si dent. 
and is e>:ercised in consultation with an Armed Forces Ruling 
Council \AFRC>- The 21 States are administred by Governors, 
appointed by the AFRC. A Political Bureau was established in 1986 
to prepare a timetable for the restauration of democratic rule, 
the target date being 1992 • 

Nigeria is a non-aligned country., a major power in Africa. 
Foreign relations are good. Debt rPscheduling, negotiations ~f 

new credit facilities and attract.I.Jn of foreign investment are on 
the fore of the foreign policy agenda. 

Economically~ in spite of abundant natural resources, \agricultu
ral land, climat, oil>, Nigeria is relatively week. GDPicapita is 
low., around 300 US$ and was declining constantly in the 80's. So 
in 1987, it was in real terms 21 % below the level achieved in 
1980 However., the economic reforms carried out under the Structu
ral Adjustement Programme (1986-88} seem to have had a cumulative 
positive effect. According to the President's 1989 budget adress, 
GDP was N 142,180 billion in 1988 and is e:~pected to grow to N 
107.,023 billion in 1989, corresponding to a growth rate in real 
terms oi 4.01%- Manufacturing sector is expected to achieve 8%, 
agriculture 4% and transport 3.3/. growth. The share of agricul
ture in the GDP declined in the seventies from nearly 40 I. to 
about 20 %, but in the eighties rose again to 25 %. Manufacturing 
industry has little impact, only around 5% of GDP comes from this 
sector. Capacity utilization is low, around 40 %. mainly due to 
high dependance on imported materials and parts. 

External debt was nearly 26 billion US$ at the Pnd of 1988. A 
debt rescheduling program initiated in 1986 relieved the 
situation in order to allow financement of development projects. 
For 1989, the followinq figures were anticipated: 
-foreign exchange inflow: 8.679 billion USS 
-debt service: 2.(J04 " 
-for domestic use: :::.. 157 II 

From published figures it seem~ that in this i1el~ som~what 

better results, than forec~sled ~an be ~chieved. 

9 
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3.2.iAGRICULTURE. 

The main figures characteristic for the Nigerian agriculture are 
summarized in Table 1. The yields are low. and reflect the 
methods used, the lack of modern agricultural µractices, first of 
ail in f2rtilizer use. Livestock he~d numb~r is also very low. 
The5e ti gures show at the same ti me the ver·v important role of 
this sector in the national economy, the acuteness of the food 
problem, and the necessity as well as the possibility of great 
developments in this field. 

bble lio.1. 

ill}riculture in Hi~erii 

11.lin st1tisticil diti 

1972 l'i7i 1982 Fni7 

~ric111turil irei\lvvv hil 
lrritJ•letl ilf'ei \l(;OO hil 
Agricultuni populition 
Tot•l popul•tion 

21657 
806 

47068 
67670 

2WIV 
816 

54800 
80555 

23912 24402 
835 855 

63000 6705{; 
95200 li'.ilB7v 

Crops 

CerHi5 
llhut 
Rice 
lliizt 
Rye 

allilitt ... 
Root crops 
Soyi bHns 

livntock 

Horsts 
Cittlt 
Shttp 

Trictors 

Sourc1:FAu dih. 

hH 
lwv hi 

10117 
7 

720 
14 

3900 
4800 
1500 
31i3 
2:0 

1966 
Crop crop/Iii ilrH 

1000 t ktjihi 1000 hi 

11392 1126 9435 
15 2143 15 

1430 1986 730 
10 689 9 

4111 1654 3700 
5664 1180 4200 

19751 13107 1500 
30800 11598 3173 

68 324 215 

1000 hu•.s 

250 
12262 
4050 

Pieces 

lv3i1C. 

1987 1988 
Crop crop/hi Mr:?i Crop trop/hi 

lW\i t kq/hi ivw hi lwv i kgihi 

11669 1256 TQi(t 11975 1212 
3V 200\: 411 75 1875 

1566 2145 65V 668 1027 
lj 9&'i 9 9 lilOO 

3904 li'.>55 39w 4001 1026 
5183 1234 45w 4660 108>) 

16(;01 1066i 1566 16001 10667 
31533 9930 3173 32101 10117 

75 m 215 75 349 

11100 heads lvvv huds 

25'1 2su 
120% 122\1(• 
4lilil 41vv 

hues httts 

IUSv•j 1u8vv 
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The main farming areas are situated in the northern states. 
Individual peasant farming constitutes the most important part of 
the agriculture, although plantations, medium and big farms u~ing 
more up to date methods are gaining momentum. The FEderal Guvern
ment has recently announced its decision to work out a 15 year 
plan for agricultural development. It will certainly lay the 
biggest emphasis on yield increases and as means to implement 
these goals. the introduction of modern agricultural methods, 
a~~ng others, the use of fertilizers at a much higher level. 

3.2.1./Fertizer consumption. 

Although the different statistics show rather differing figures 
(Table 2.>, the overall picture is clear: the fertillzer consump
tion is among the lowest in the world and also in Africa. We 
listed two sets of figures. the first from FAG statistics, the 
second from data of the Federal Ministry of Agriculture~ Fertill
zer Procurement & Distribution Division \FPDD>. The latter are 
consistently higher and reflect rather important fluctuations. I:t 
seems, that the stock changes anL the sometimes late arrival of 
imported fertilizers can e:°'pl"'\in the differences between the 
smooth development of FAD data and fluctuating FPDD figures. The 
factors used in calculating the nutrient content of indi~idual 

Tertilizers can also be one source of discrepancy. Fig.l. Show~ 

the behaviour of t~ese trends. 

Nitrogen 

l!i81 
1;s~ 

1983 
!98; 
1905 
1980 
1987 
1988 

Totil 

iieuric: 
l=FAO stit1stics 
2=Friiii diti 

l 

97 
92 
77 

103 
!Ou 
liO 
121 
121 

621 

fable 'io.2. 

Fertilizer consu•ption in Higerii 

iluvO t nutrient} 

Phosphorous Pot uh 
2 l 2 I 2 

109 79 117 37 4o 
99 o7 o3 u 39 
95 58 53 31 3o 

121 i7 97 41 45 
185 ;v 141 35 11 
114 7o c;o 43 34 
152 92 112 5\i iv 
10 1'1 71 c~ 

J;) 31 

1v1s 598 7Sv :m 38\J 

11 



f!rtiJizer C.IJ'!Sllt1ti"1 
19E t ootrient 

29)..-------------------------------------------------..... 
100 

168 

140 

129 

100 .--~-...A.....=---...... 
80 
68 

'.I 

40~=--:;:...---:.:::r:::~~--,r------_,...~ 
....... ... 

29._ ______________ .....,.... __________ .,......~--~-----i 

1981 19'a2 1985 1~ 1987 1~ 

a nit~ 1 + nitl'CIJfl 2 t jirf.~roJS 1 4 •roos 2 x potash 1 ' pjt&..~1 2 

Fig. 1. 

Analysis of above figures demonstates, that the fluctuation is 
real and reflects the constraint imposed or. fertilizer use by 
limitations of available foreign currency <~~side the above 
mentionned delays caused by administrative problems). So the 
comsumption, which reached in 1987 <peak) 263,000 tons of nut
rients <N+P205+K20> corresponds to somewhat over 10 kg nutri
ent/ha (counting 25 million ha). For comparison, Kenya in 1980 
comsumed already more than 35 kg/ha, the world average was 121 
kg/ha and that of the devloping countries 58 kg/ha in 1984. 

It is clear, that even at the actual level of agriculture, real 
demand would be much higher and consumption is limited by availa
bilty. This is supported also by the existence of a black market, 
where a bag sold officially at 15 N can cost 50-60 N. 

1~ study of FAO : Land, Food, People (1984) evaluated the poten
tial population supporting capacity of developing countries. 
Taken into account the population, its expected growth on th~ one 
hand ~nd the possible development of the food productio1i and the 
necess.:.r y C:<~l cir· 1 i:-s pe1·· Ci~pi ta on t.he othe.-. it cr\l cul at:.E~d the~ 

potential pcpuldtion suppurting capacities of developing coun-

1:2 
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tries. Two cases were conside1·ed: one with no fer·til1zer use and 
another with BO ko nutrient use per ha. In the case of hiqeria, 
the study showed. that usina no fertilizers, onlv 37 % of the 
e>:pected population could be sL;pported. With 80 kg/ha, the -food 
produced could support 139 i: of the e:<pected population, which 
means, that a substantial improvement could be achieved over the 
present low calories level <2050/day/cap). Based on this, linear 
interpolation qave 50 kg nutrient dem~nd per ha necessary to feed 
100 % of the expected population in 2000 at the present intake 
level. That would correspond to 1,250,000 t/y nutrient use for 
the country, roughly five times o-f its peak consumption in the 
past. 

The general conclusion is therefore, that agricultural needs 
would justify fertilizer use up to five times of the actual 
utilization, provided of course that all the other conditions for 
its efficient application <education, training, seed development, 
soil preparation, crop protection etc.) would be implemented. It 
could be considered from the need side as a mi~imum, but it is 
clear, that other constraint (both financial as technical I will 
not allow to reach this level until 2000 • 

Regarding individual nutrients in the framework of total demand, 
the following situation has been found \data from FPDD and prof 
Yayock): 

Nitrogen. 

The soil is extremely poor in organic matter <1-27.>. Nearly the 
totality of the vegetation is taken away from the fields. Natural 
fertilizers are in short supply, cannot be considered as major 
sources. Therefore nitrogen ferti 1 i zer is of primary import.ance. 
Even for leguminous plants a starter nitrogen application is 
necessary. This explaines the higher ratio of this nutrient as 
usual. 

Phosphorous. 

Also necessary for all crops and soils, 
maintain its level in the soil. 

mainly in order to 

Potash. 

Its importance is less than that of the others, 
necessary, although at a somewhat lower level. 

Micronutrients. 

but st.i 11 

Th£~ 1mror-tance of the m1r::rnn11triPnt.s is pari:\mount. The soils he:1·.1P 
a stronq d~ficit in sulphur·, so it nrust be added at a rate of 5-
l/. of thr"° fe1·til1z£~rs .appl1E~·d. fh1~6 i!:. P~.pecially import.ant fr1r 

lequm1nou5 plant•. 



Zink is another important microeie~ent.It is particularlv needed 
for mais. 

Magnesium is needed by permanent crops. 

Boron is an important microelement for cotton. 

The following fertilizer composition was suggested for different 
crops: 

cereals: 2-1-l+Zn 

leguminous plants 1-2-i 

permanent crops: 1-1-1+Mg 

Nitrogen. Urea was ~ecommended as the most convenient form, both 
for transportation, handling, application, blending and 
efficiency reasons. Only for yam and swamp rice production, A/S 
is preferred. 

Phosphorous. 
deficiency 
<E.g. SSFI 

All soluble forms are acceptable, 
gives advantage to products containing 

Potash. Muriate is the preferred form. 

but the sulphur 
this element 

The main consumer areas are in the North. 
consume about 80% of the fertilizers. 

B northern states 



3.3.THE FERTILIZER INDUSTRY. 

The Nioerian fertilizer industry has at the moment one 
nitrogenous fertilizer plant, which manufactures also NPK 
formulations using imported phosphoric acid and muriate \NAFCON>, 
situated at ONNE, Rivers State, near Port Harcourt; one single 
superphosphate plant <FSFC>, situated at KADUNio\~ where also a 
bulk blending plant operates <F&C>. 

3.3.1.National Fertilizer Company of Nigeria Limited \NAFCON>. 

Based on a feasibility study made by Scientific Design Company, 
U.K., the Federal Governrne:it of Nigeria approved a project to 
build a nitrogenous fertilizer plant with a capacity of 1000 
t/day ammonia at Onne, River State, near f'ort Harcourt. The 
project was awarded to The M.W. Kellogg Co, USA. Completion was 
foreseen for 1983. But contract was signed between Nigeria and a 
five-company consortium headed by Kellogg only in 1981 and became 
effective two years later, in June 1983~ when, according to the 
original timetable, completion was expected. 

Delays were due to many ~ausPs, among them the most important two 
group of difficulties were opposition of vested interest in the 
country and financing problems 

Creation of an indigenous fertilizer capability was opposed by 
those who benefited from the existing system of importation and 
distribution of fertilizers and also by foreign suppliers. A 
media and lobbying campaig~ was launched to thwart the project. 

Financing agreements, in spite of good economic and financial 
prospects for the viability of this project were difficult and 
lengthy to realise. Nigeria's debt situation and opposition to 
the project were the main causes of these difficulties. 

Finally financement was secured from US Eximbank and a Japanese 
consor-tium. A joint venture agreement created NAFCON, owned 
conjointly by the Government of Nigeria and Kellogg C30%>. 

Construction began in mid-1983. The plant was comissionned in 
1987 without any trouble and runs since with full capacity. 
Traning, comissionning, operation was directed and is up to 1984 
in the hands of Kellogg. 

The plant c:onsists of three major manufacturing L1n1ts, some minor 
process units and the necessary utilities and infr-astructure, 
these latters "'ilh ii!I capacity enabling them to serve the 
projected duplication of the process plants too. 

Hmmoni e1 pj .o1nt is ce:<pii!lbl e to produce 100(1 t/di:\y arr1mr:•nJ c.. e:1 st c-n--
'lard !:,i zt: L1sed in most uni ts bui 1 t in the l. asl fl f teen y~~ar·•;;. 
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Natural gas for ammonia production comes by pipeline from the 
nearbv Alakir1 field <non associated gas>. This field alone is 
capable to deli ve1- gas for the comp! e>: over 30 vears. Total 
natural gas reserves are estimated at around 4~500 billion m3. 

Most of ammonia 
dioxide to g.v~ 
granulated form. 

produced is combined with by-product carbon 
1500 t/day urea, a high-grade fertilizer, in 

Remainder of ammonia can be exported in liquid form, and/or is 
converted using imported phosphoric acid to diammonium phospate~ 
a high-grade phosphorous fertilizer which is used in the granula
tion plant giving directly NPK complex fertilizers. Potash is 
imported for this purpose. 

A small unit \UF 851 produces urea-formaldehyde resins. 

Port facilities enable the plant to handle efficiently all these 
imports and exports. Domestic delivery of fertilizers is possible 
only by road~ no railway connection yet exists, but is planned. 

Power is generated by two gas turbines, 
from the network, although ~onnected 
supply is also self -supplied. 

the plant is independent 
to it. Steam and water 

Storage, handling facilities, maintenance workshop, hausing 
estate and all the other necessary auxiliary units complete this 
site • 

The plant reflects a policy and philosophy seldom encountered in 
developing countries. Concept, process and design are basically 
oriented towards meeting local conditions, ensure a reliable and 
steady operation. No fancy solutions to stress energy conserva
tion to the extreme, leading to oversophysticated plants, costly 
and difficult to run and maintain, can be found. Computer control, 
which would add only little to the efficiency of the plant was 
also left our of consideration. Well proven classic design and 
operating parameters were chosen. Granulation, instead of the 
ususal prilling, for the end products was also a wise choice. 
Instead of being a showcase for the latest fashion, the plant so 
conceived is a showcase for safe, efficient, continuous and 
succesful operation.This is due equally to the wise policv of the 
Federal Government, who decided in favour of an efficient joint 
venture with an e}:peri er1ced contractor and for the concept out-
1 i ned above, as well as to the comittment of M.W. Kellogg to the 
oper·ation and management of the plant, to the trainino of person
nel. 

Tcidr.<·.r t.he pl ant. hds a recurcJ c continuous C•pl?.r c.t 1 un abovt-~ 

nameplate capac1tv for ever two ars. All operatino o~ram~tcrs 
.a1-e con:.t.antlv "nthln tarct£"~t .lin11 n. From it!:. staff r.•1 ir>1:1•.1, c.i11Jy 

l1j(• r.u·e no"' r:.•}:patr 1ates <.\rid thE.• ta~o:eover of t.he r-·Hma1r11nq rior:.ts 
l~. C< c:ant1nLtl'.H.lS pYOCt.·s~:.. 
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This pro.:iect~ with all his initial difficulties and ultimate 
achievements can serve as example for ot~er developing countries 
and their prospective partners. It is now the cornerstone of the 
future development. of the fertilizer industry's development in 
Nigeria. 

3.3.~./ Federal Superphosphate Fertilizer Co. Ltd <FSFC> Kaduna. 

The plant was built in 1980 By Hitachy (Japan). It is fully 
state-owned. It consists of a sulphuric acid plant \nominal 
capacity 42000 t;y; and a superphosphate unit \nominal capacity 
10000\:t tiy>. The sulphuric acid plant was never able to reach 
nameplate capacity.Maximum output was around 30000 t/y. This fact 
limited the output of the superphosphate unit 7 which by itself 
would have been able to run at full capacity. A recent study 
undertaken with outside help defined the defaults in the design 
and construction of the sulphuric acid plant and an international 
tender document was issued for the revamping of this unit. This 
project will restore it to its planned capacity and thus allow 
full utilisation of downstream units. 

The two process units are completed by the necessary storage 7 

handling and utility facilities. 

A rough calculation confronting the material costs at the plant 
site with that of imported SSP at the same site leave an added 
value of 500-700 Nit SSP. Working at full nominal capacity, this 
amounts to 50-70 million N /y. Production costs consist nearly 
exclusively of capital related and manpower costs and their sum 
cannot excede 30 million N/y. As the actual plant experience and 
these approximate figures show, SSP production from imported raw 
materials can be a financially rewar-ding operation. 

The plant is in reality a miniplant and as such, has proven the 
viability of this type of plant within local conditions. This 
type presents a real alternative for future development projects • 

3.3.3./ Fertilizers and Chemicals. <F&C) Kaduna. 

This is a bulk blending plant, a private enterprise, owned by M. 
Kansagra(U.Kl The plant was built using IFDC <USA) process know
how. Starting with ready-made individual fertilizers, this unit 
provides the region with complex fertilizers having compositions 
requested by the buyer. A small, compact, efficient plant serves 
as 1 oc.al st or· age and di str i bu ti on center too. Vee.r 1 y c.apaci ly c~n 
at ta1 n 1(n:•,000 t product. 

Th~ plant 1s good e~:ample for future similar plants. 
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3.4./DISTRI&UTIGN. 

All imported and cfumestically manufactured fertilizers for inter
nal use are boug~t and distributed by the Fertlizer Procurement 
and Di stri buti on Department of the Federal Hi ni stry of Agriculture 
<FPDOJ. NAFCON originally had the intention to engage in this 
field, but his intentions were not realized. 

FPDD distributes through 14 ADP·s \Agricultural Development Pro
ject}, two import supply compan•_.s and the River Basin Develcp
ment Autority <RBDAiJ through ay~oservice centers and agents, 
sales points and Primary Distrib1_•~1on Points \PDPi. 

All costs between seaports~ or plant qates and farmers are summed 
and distributed evenly on all fertilizers. So a unique price is 
fixed, ( one for high grade and one for low grade} for· the ... hole 
country. The subsidy is deducted and the price for the farmers is 
fixed. 

The supply constraint and heavy subsidy make the monopolistic 
system mandatory. 

Transport is mainly by road. Nigeria has 124,000 km road, 28% of 
it paved. Rail connections are south-north with 3523 km.total 
length. Water transport is practically inexistent. 

\& 



-t.;DE\/E::.LOti-IENl P03SiBiLiTiE~ FOh: THE NIGERIAN t="ERT!LiZER INuUSTR"f. 

4.1 • .iNARt<ET. 

4.1.1.1Domest1c. 

t=c.0recast for domestic consumpt.ion up to .:.< .. _1(; were not maoe b" tne 
com~etent authorities. The ieasib1iitv studies made bv Daiton 
Enq. L•.d. for NAFCON II HND Ne=.i=CON III c~mtain iore-casts. 

The +igures worked out for NAFCON II dr~ based on a study 
by FHA together .-1ith IFDC anci sponsored t:•v IBDR \l-7t:;41. For 

made 
1i:i88. 

a total consumption of 469~000 t nutrien~ was calcuia~ed. Actuai 
consumption was below 30(;.0(•(•. For 1966. 190,(;0(1 t N .-Jas proiec
ted. Actual consumption was il4.000. lhe study stated. thc.t 
actual 1986 consump~ion was :::::1 ~(•0 \this was approY.1mately ttie 
figure for all nut.ri2nts) and on this basis extrapolated a demand 
of over 1,500,000 t total nutrient consu1r1ption for 2(1;)(1. Alt.hough 
this is in good agreement with the need calculated for 50 kg/ha 
consumption for 30 million ha land as seen in the precedent 
c~apter, in view of the actual consumption figures well below t.ne 
forecasted ones for 1984-86, this extrapolation has not been 
ju~tif ied. 

The study for NAFCON III uses the FAO statistics which. as we 
have seen in previous chapte~ although not in full agreement with 
the Nigerian statistics, are in gene'al belo.,., them. The iorecasts 
based on this figures have been checked and compared .,.,ith extra
polations from the FPDD data 9 with the following results. 

Linear regression of FPDD data give~ very poor correlation 
coefficient and cannot be used for extrapolation. This is due to 
the great fluctuations in demand, reflecting the true situation. 
but blurring the prospects. A linear regression of the peaks only 
gives of course wonderful ~orrelation (near to l). and in view of 
tt1e constraints imposed, seem to r~flect more closely the real 
development trends. It is in relatively good agreement with the 
NAFCON III study"s forecasts. 

After having considered all factors, this report opted for the 
forecast in Table 3 •• where the figures for 1995 and 2000 are 
identical with those of NAFCON III. but for the two p~riods a 
rdther linear evolution wds supposed. This qi ves f ·:·· 2•:•(••> a tc)tal 
t:onsumption of c.ver 1,(••:•0,• .. n)(• t nut.rient<: • .,.,ich c,.:.r·, bf':· considF·rt=;-d 
as the loi.n:.•st grJdl for "'"" 01;n-H:ultura.;. plc\n \4•> ~.;:i/h.:.•. <Be.:
Fiq.;:., 

N1tro9~n t..onslunpt.1on ;.o1wl.dd rc• .... ch nu-arlv ::.1:11),(1".11) l 111 ~:'-"~·•> i.nth ;.• 
totr1l te>r- 1(; ye""rs r.1round 3.5 m1ll1on t. f·or- ph.:.sph;:>rC:•l•"'· t11.:
~<'n1Q i1uurt:~ c.1re .,.,-ound ::A.:1 •• : • .: ... • i.~ c.•••d :....4 m1ll1on i .• rt.-5p1~r:tive· 

i •./. h.Jl ao;;h .... OU l d elr,.. J ·.1~ "'t. f\t'C.H" i_C.) ..::•:".' • .: .. ·, •. ·, t l n - ' ...... ·' c.Hld 1 • -:. 
ml l I l ,_,.n l r 1.•r t. t~• • ·.·t?"«r ~-. 
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This for°"'c:ast sef?ms rather 1L•~·1 when compar·eo t.:: i:he ob tect1ve 
needs derived 1n para. 3.:.1. But even these seem1nolv modest 
goals can be achieved onlv at rather h1qh costs either in invest
P'<?nts or in1port burdens. 1able 5. and Fia.3. 1-2pre=en"t i_he fo
reign currency requirements needed for the forec~sted fertilizer 
consumption if rin further investment in ciomest1c manuTacturing 
.,,ere made. 

The biggest item is phosphorous, import rises Trc~ 75 million USS 
in 1991 to 164 N. in 2000! with a total for ten Jedrs o+ 1178 M. 
Nitrogen asks for· small er sums. due to the ..- :.t.her important 
domestic p~oduction: in the early vears. e.en ~urplus i~ 
available ior export. Potash import rises from ~~ m. in J991 to5S 
M. in 20.:.••)(i. The total sum required for- fer·t:i j i ::er imprn-ts rises 
from 81 M in 1991 to over 300 M in 20(i•~• and U11s sion:i.f1es an 
overall e~pense over ten vears of more than 180(; million USS. 

ForeilJl cumocy req.Jiretent 
for fertilizer i~rt 

·100,.__ _______ ...,_-------------.----~ 

1991 1993 15'97 1 ·~-·~ . 
I.~ 

... l rJ .... : .• 

,: 1 
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This market should be investioatea for two aspects. both in view 
of cooperation po~sibilities among African countries. First. the 
export po~sibili-ies for nitrc9en. where, due to the oreat 
capac it·:- _tumps in the production. and tne con'.: i nuous devei opment 
of demand, temporarv surpluses must fina outlets. Second. import 
oppor-tunities fot- phospcrous ra.w materieo.1s and product;:. for 
potash should be looked upon. 

A FAO pap~r- prepared by M. COUSTC•i··L d =!58i foresees fo1- 2'-•00 a 

threefold increase of nitrogen and phosphate consumption and a 
t1-1of ol ti for potash in the Subsah.:tran r-egi o;-1. 1 he f i our es f orecds
ted are: N = 1,500,000 t; P205 = ~00.0UO t: ~20 = ~00,000 t. 

The following picture can be drawn: 

For ni~~QQ~Q. in Africa there will be oniv three countries having 
the necessdry raw material and in~ention to build up substantial 
capacities: Egypt, H1geria and Nigeria. The short shipping 
distances place Nigeria in a very advantegous position. Even with 
consumptions well below the forecasted level, the regional market 
seems oivina opportunities beyond anv exp~cted devlopment. 

For· ~t!Q§QQCQ"=!~, Senegal, Togo. Morocco among others are "'ell 
placed to provide Nigeria with either r·aw material or products. 

EQi~§t! seems be in deficit for the region in the long run, but is 
a commodity easily available on the world market. 

The :--eqion is particular-ly wf~ll suited for a cooper·ation between 
nitrogen and phosphorous fertilizer produc~rs. 

4.1.3./World. 

~i~~QQ~Q~ Actually, overcapacity is claimed. Forecasts see a 
shortaae in supplv for the 90's. In spite oT qrowinq demand, 
relatively few plants are in construction or envisaaed. 1he world 
market will certainlv not be sensible in the ~0· to a few 100,000 
t of N in a total consumption around 100 ffiiil1on t. 

EhQ~Rb~cg~~. For rock and products equallv oood ~va1lab111tv 1s 
13'::pect.ed. in sp1t.e of declinina qualit.v oi r·ocks. No diffic:ult',t 
c•n be foreseen in purchasing either of tnem. 

1n~ m~rket. is for decades easv. 1-HLh ri:lther· h.iqh pr1c.e 
t-iuctu-.d:ic.·n-:.. 

i t·. C rfTt Df:' ~·,-:t; < ~ J V 

L-on~:.t.r·•~1 nl-. o 1.1n 

l·l .l n1-:·r-- l ". r "' , r I 1c-r 

cr.mr 1 LldP.d. t.hc.t 
i·hf.! ciev0lop111r!nt 
i 1-c.111 1 m~1cu- I . r1r•r 

Htdr'kPt. :-·P11 1 it t .Jf•rt~:O: 
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The onlv raw material for nitrogenous fertili=er production 1s 

natural oas. From the estimated world reserves of over !lb 

trillion cuo1c meters Nigeria has about 2.1 trillions. lhis 
huoe quantity~ waitino for utilisation. gives pract1c~llv 

unlimited supplv for this industrv. even when crn1sir1er1no ~11 

other possible utilisations. Fert:il1zer manufacturing is bevond 
anv doubt one of the best possible orocessing routes. of natural 
gas utlilisation: 1000 m3 gas. transformed to urea earns 256 USS 
if the product is exported, or 3~6 $ it it is u~ed 
substitution. The necessarv investment is one of 
possibles: around 1500 USS/1000 m3 aas processed. 

tor· 

the 
import 
i o .. 1esl: 

Fertilizer pr·oduction, as sholrm. .::iives Odtstanding results for· 
'"latural gas processing. The r·eser-ves ho"'1ever are so important. 
that practically no competition for gas utilisation can be 
foreseen - all viable alternatives should be imolemented in order 
to make good use of this national wealth. 

4.2.2./ Phosphorous. 

Deposits were found in t"m dif-fer-ent. places in the country. \DoLm 
and Sokoto States>. Some investigations are under way at 
different Universitv laboratories, but no geoloqical survev has 
been initiated yet. Opinions on the importance of these deposits 
and on their composition vary widely, but no factual evidence can 
support either view. Only a full geological survey could 
definitivelv settle this question. This survev is hiohly 
necessary, but costly. Since its results could ~ive a bia impetus 
to the development of the phosphate industry in this countr·v and 
contribute to its industrialisdtion, founding of this survev by 
international organisations would be recommendabl~. 

4.2.3./ Sulphur. 

Natural gas and crude oil found in Ni qer i a ,;-.r·e s"1eet., do not 
contain sulphur· compounds. fJnlv one of thE; r·ef1neri•?s t-1.:.s a 
de-sulphL1risatiCJr1 unit, but it prodL1ces i t/dav. an insiqr11fic:ant 
quantity. far sand deposits, with high sulphur content have been 
found. Thev are howevPr not explored At ~11. c~en the bu5l 
exploration result possible could hardly justify the expla1tat1on 
of the:.e .- esour-ce9. i r1 the ne;:t d1:>c:ade. ThE?r·vf nr·E.> "'e.:- must cnns1 der· 
sulphur· a~ a r·i:I"'' m.-ter·ial tc; ba importfi•d i11 thE? p~1··ic;d 

c:c>nsi dr-::•rr.::d. 

Dr.-·pr-•Sl t: b h.:,·.;c; b1?1•r1 tounrl in Dor nc• :::>l <'It t.'. b• d nc1 r··.·1· l r,r· .... t l [1f1 111;. •. r; 
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r·c.;corJorri..·r·1r:lc<t• I 1•. I c:ir t:.hP r1c-;o;:t: r11.;1:c-1d<.,. r-.n~·11:-·.t.·1 • I 111~:r 1··r { 1t·11 i i I 1 c· 
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4.3.tEXPANSION PROGRAM FOR FERTILIZE~ DEVELOPMENT. 

As we have seen in previous chapters, the challenge of the food 
problem creates a i::na demand at the domestic market for fertil1·-
zers. Supply at the present situation asks for either huqe 1 Ill -

por·ts costing over t1t-•o billion US:t up to 2000 (totali or· 019 
investments in new manufacturinq capac1t1es - or a combined ap
pi ication of both methods. The investigations initiated by tne 
Federal Ministry of Industries and made by NAFCON involv1no 
outside expertise led to the conclusion, that the best solution 
"''ill be the manuf°"'cturi11g c.r- import of individual single nutrient 
fertilizers <MAP and DAP are considered in this respect as phos
phorous fertilizers) and create separate units for chemical or 
bulk blending. In view of the prevailing conditions this seems to 
be the technically and economically best solutiom. 

This approach permits us to investigate the problems of 
manufacturing possibilities individually for each 
nutr1.ents . 

4.3.1. /Nitrogen 

Development of nitrogenous fertilizer manufacturinq 
has three distinct goals: 

in 

domestic 
of th~ 

supply the domestic market w1cn the necessarv fertilizer 
provide export possibilities generating foreign currency 

for -repayment of loans 
-import of other fertilizers 
-improve the balance of payment of the country; 

make the best use possible of the abundant natural qas 
reserves of the countrv. 

4.3.1.1./ Development projects. 

Future development plans of this industry are based on: 

the positiv and encouraging results of NAFCON I; 
the feasibilitv studies for NAFCON II and NAFCON III. 

They fc.)resee; 

- doublinq the capacity of NAFCON I at the same site; 
- a ne"' plant on a nt?lfJ site. 

First a separste analysis of the two studies led to the followinq 
c:c•nc: l 1.1s l on::.: .. 

l~r~rLON II .is <:.r1 t:cono1111cally and lt::,cl1nically lfJPll fo11nded pr1.·~·t..

~;i lion. IH 1 t ht:• i. n fr nS l r l.1c.: t • u· i:d , t. r <H n i nq • p+?n:>onnc:>l • lo"'~qH:·r· j f.:·nc E-:' 

.111d o t hrn- f.;..ctCJr~~- ..:\rt:- CJJ·/Pn. ~>CJ 1n 1.h£-s.C· re!:?.poc.l~; 11: r.:111 :--.,,_. 

.:1c. c f.~P t '~d vH t.hout <~nv r11c'd 1. f 1 c ;,.. I; 1 on. l.c11111HE'r· c. 1 r.t. l l y and + ·i n<H1L j .::• J J ·., • 
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The pro:JosecJ fin.:-.nc1.al pruar-am t-rn-·e:.een e:-:portation of all the 
pr·oduct,:.~ leaving nothino +or- domestic Ltse. Since the e::pected 
consumption by this time t•Jill be higher than the capacity of 
NAFCON I, and in this study NAFCON III is not considered, the 
domestic demand would be either 1£"~ft unsatisfied with all the 
consequences on the food :ituation. or the difference wrnAld have 
to be imported at a much higher· price. It is true, that even so. 
with all th~ product e>:por-ted, domestic market would be bett.er
of.+:, since all fertilizer fr·om NAFCL<1J I would remain in tt.e 
country. Nevertheless thi§ solution seems not recommendable. A 
complex analysis together with NAFCON III would be different. but 
in this case the financing burden of NAFCON III should also be 
taken into consideration. 

NAFCON Ill. 

This study poses several problems. 

The study concludes in favour of a capacity of 750 t/day ammoni~ 
(75% of the first two plants>.This seems highly questionnable for 
the following reasons: 

The basis for this conclusion is exclusivly the very small 
and doubtful difference in economic rate of return. 
This calculation is based on forecasts with a r·c-ther
high probability of error. Decision on a difference of 
0.3 percentage points ( 1.3 % relative difference> 
based on data with at least 10-20 X error margin seems 
not very well founded. 

All the other· factors not included in this calculc.~ion 

point toward the same capacity as the two others. The 
invaluable advantages of identi~al process, equipment, 
spare parts etc would outweigh by far the advantage5 
shown by the econo~ic return calculation even if they 
were true. This is especially valid, if NAFCON II and 
NAFCON III would be realised with one year delay only. 
In this case the savings in engineering, procurement 
and in E~quipment costs i-JOL1ld alone jL1st.ify t.hP 
higher capacitv. 

Econor11ic calc:ulc.1t1ons 
study show c:laerly, 
750 t~ 1000 t/day 
results. Table 5. 
si t.L1at ion: 

based on the data taken +rom 
that the additional investment 
capacity shews exc~pt1onally 
belaw demonstrates clearly 

..:.'.l;, 

1 ,-·()iii 
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the 



Table 

1000 t/d 750t/d -+251)t/d 

Specific investment 1580 
(USS/t ammomia capacity/year) 
Production cost 88 
{750t/d=1000) 

i 76(• 

1 (;() 

The last column shows the val L\es -i or the add l t. ion al 
investment from 750 to 1000 t/day capacity. 

It is absolutely clear, that a decision in favour 
750t/d plant would inflict a permanent economic 
financial burden on the new project, which is hard 
justify. 

of a 
and 
to 

- In such decisions one should consider that this will be 
not the last investment in Nigeria"s nitrogen industry. 
Consumption will grow beyond the capacity of the three 
plants and the higher production costs of the smaller 
plant will be an eternal burden. 

On the e>:port market a difference:, 
make no difference, if not in 
\more favourable per ton). 

of 65.000 t/y 
the marketing 

N "'Ji 11 
costs 

Conclusion: NAFCON III should have the same capacity as NAFCON I 
and NAFCON II in ammonia production. Since 
neither phosphoric acid transport far in the country 
from the port nor export of liquid ammonia from this 
site cannot be justified economically, the whole 
ammonia production should be processed to urea, 
leading to a capacity of 1720 t/day urea 

The study foresees an extension of the existing gas pipeline from 
Ajaokuta to the site to be selected, either in Kaduna or in the 
Federal Capital TE-rritor·y. It is proposed to continm=: the- 24" 
pipeline capable to carry 200 MM scfiday with a smaller one, 
capacity 6U MMscfid~y, not very much above the quantitv needed 
for NAFCGr-1 III. In Ajaokut.a, the consumption is only 10 
MMscf /day. 

The e>:tt:nsion of the pipeline should qivE· the pc1:~J.bii1ty t.o 
provid~ and promote the use of natural ga~ for industrial and 
domestic uses, b~ e motor of development for the req1on. ll seem~ 
a rat.hf-~•~ shor·tsi. qh\:ed propos1 ti c:m t.o re~nm .. mc~ te> tins ~dvantagt?S. 
Even thf2 initial cost of the~ pipel1nt.~ c:oLdO rie l.t~pi bv ~H'C•pc..;r· 

desiqn 1·eic'.lt1vt:ooly· i.w"'' 1nst.allinr.1 tht:; luii .24' d1am.-,·.t.::-r- p>pP, 
but. "nth nu or lt·.·:>~,· boc.1s1.c·?r compr·c.-ssor =·t'°'t.lor1s r.<t lhc· bc·ri1nrunq. 
"'hc~11 l c:.-~;<.:, q~.;,-,,; l !l; tr «n~.q .. 11:1r t ed with l c:1 ... 1e.~r r.w e;.~. <;ur .:.• or op. 
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NNPC is currentlv makint;_i an in-house study for the extension of 
the pipe-line up to Kaduna. The only alternative considered will 
be a pipe-line with 24 " diatP.eter. 

The study exposes two alternatives and do not take position in 
favour Jf either.Available data are clearly not sufficient for a 
decision.A further detailed study is necessary to evaluate the 
costs incurred for each site 9 the transport and distribution 
consequences, the advantages and disadvantages of each of them. 

The study foresees half a year difference between NAFCON II and 
NAFCON 111 9 starting the investment in mid-1990. In view of the 
actual stand of the preparatory work it is not sure that this 
schedule can be realised. The implementation of the two identical 
investments could brinq great advantages and savings 9 if well 
ccordinated. The difference in timing should allow the engagement 
of the same specialist working teams to begin work at one site 
and move gradually, in due time to the other location. The time 
difference necessary for this kind of coordination should be 
defined in close cooperation with the contractor~ but is seems 
that this will be more close to one year. That will facilitate 
the completion of preparatory works for NAFCON III. 

No financing proposition was prepared. 

2B 



4.3.1.2. Development alternatives. 

Based on the above considerations four alternatives were 
elaborated in this report for further consideration and comparison: 

A./No investment at all. 
B.I NAFCON II only. 
C.I NAFCON JI and NAFCON III \same capacity>. 1 year 

difference. 
D.i NAFCON II and NAFCON III <same capacity>. 3 years 

difference. 

Table 6./ shows the quantities produced for all alternatives and 
the balances against the projected domestic demand, available for 
exportation - or necessary to import. Fig.4. shows graphically 
the same data. 

!1!!~!'.:!:!~!!.Y~ fh. gives deficit growing from nearly 50, 000 t in 1995 
to over 200,000 t._ in LV'-''-'· 

e!t~!'.:!:!~t!.y~ ~~ presents constant export possibilties diminishing 
steadily to about 50,000 t in 2000. 

a~t~!'.:~2!!.Y~ ~~ gives high export possibilities with a peak in 
1995, near to 500,000 t. 

a!t~!'.:!:!~!!_y~ Q~ gives less e>:port, but more evenly cliEtributed. 

faille Ho.ii. 
NitrOCJen balance 

1000 tiy 

YHr liousbc Ni\FCOH I llAFCOI II llHFCON II l/ 1 IW'Cflll l!I i 2 
deund Product ialanu Product bluet Product lalillU i'ro.!'ct iahnce 

1991 220 272 52 272 52 272 52 272 52 
1992 244 272 28 272 28 212 28 272 2& 
1993 270 272 2 372 102 372 lOi 372 lil2 
1994 295 272 -23 544 249 644 34'i 544 249 
1995 321 272 -49 544 223 Bio 495 544 :m 
1996 355 272 -83 544 189 &10 401 644 26i 
1997 l~u 272 -118 544 154 810 420 &10 426 
1998 m 272 -152 544 12V Bio 392 &lCi m 
1999 455 272 -183 544 69 Bio 301 Blc. 3i>I 
2000 491 272 -219 544 53 &16 325 &lo 325 

iohl 34o5 272(; -745 4724 1259 6450 29'H 59l2 244; 

fcturks: 
In b.1l 1ncts: + = txport 

- s 1aport 
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Foreign currency dHiDli 

of 
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More 1 mportant is the foreic~n currency balance. This given in 
Table 7. / • c:alc:ul ated wi. th 32(• US$i t N ior e:-:port ar,d 430 US$it N 
for import. Both expenses for import and investment as well as 
incomes from export were considered. A graphic: representation is 
given in Fig.5. 

t 
(J) 
J 

c 
0 ... 
Pl 

Pl 

... 
I 

~ 

100 

a 

-100 

-~ 

·m 
-400 

-~00 

1991 1992 1m 

fcftigl v.ll'M''Y bilar(.e 
for diffem altemati\'t~ 

1995 

Fi Cl. r:::.... . 

1996 1997 

~lternative A. shows a negative balance of 
wich will grow even further in the 2000's, 
investment was considered. 

over 300 millions. 
since until 2000 no 

~lternative B./presents a deficit of oniv around 50 millions. 

~lternative C. is roughly 1n equ1l1br1um: about 30 million def1-
c i t on '-~ sum of i:.>ne bi 11 ion. 

H11:r=-r-r1ative IJ. 
r"f~Slll ts. 

is less favour~b1e. 

31 

ovt.-r .:.,_,.:, mi 11 ion de·f i c 1 "I" 



These -r i our es are taken 
heavily charged with 
picture. But two factors 

without discount1no and the early years 
in~estment burdens would modify this 
must also be taken into consideration: 

- in aii cases. the whole sum of the foreign currency part 
01' the investment was taken. Eq1...11ty participation e.g. 
3(•i: would reduce accordingly the e>:penses. 

for loan repayment, in case of alternative C. more ~han 
sufficient export earnings are available. Maximum peak 
o.f rep~yement per year would not e>:cede BO millions and 
there are no years earning less than 100 millions frOfl\ 
e):port. 

We have calculated the net present value for all alternatives, 
for two cases: 10 I. and 6 i~ discount rate \with con
stant prices, b % would be more realistic, and 10 7. 
rather highi. The differences and trends are not con
clusive and thus confirm our choice. 

Conclusion: Alternative C. is proposed for implementation. 

w::.th iiraplementation of this proposition, market possibilities 
will not constitue neither major constraints nor serious prob
lems. Technical realisation is also po~sible, given the favourab
le preconditions. Th~ major problem seems to be the financing of 
these two investments. 

It would be advantageous to raise to the maximum possible 
ties~ both abroad and in the country. 

equi-

For equity participation, besides the banks and contractors, 
fertilizer manufacturers could also be approached. Many nitrogen 
fertilizer manufacturers have problems with their actual plants, 
mainly for- the r-ising cost of ~as and even its short supply. They 
have tendencies to tranfer their activity in places with favoura
ble conditions. Norsk-Hyd..-o from Norvay <for other r-aisons) has 
a qui red sever-al pl ants in di ffer-ent par-ts of Eur-ope and seems 
interested !?}:tending its operations to other continents. Japanese 
pr-oducers, with no gas and oil resources, have shown a net ten
dencv to stop operation of their- petrochemical plants in the 
country and tr-ansfer operation to favourable sites. Others mav be 
also inter-ested in such ventures. It would be worthwhile to 
approach such companies for- equity participation ~nd eventually 
participation in the operation too. 

Nigeri~n companies interested in fertilizfo'r import, transport and 
other activities should be involved too, for- two reasons. First 
equity capital is of outmost importance. Second. as example of 
N~FCON 1 shows. vested interest can {orm m~Jor ~tumbling-bloc~s 
.in the 1r1av of i r1•1r-.·tolments • if not i nvol vt::d i r1 tti~ r.e-..- Vf""•nt lH"r?. 



uevelopment projects o~ NAFCON show a tendency to diversification 
which must be welcome. Especially one project is of particular 
interest. In order to create the basis of their urea-formaldehyde 
plant. wich was the iirst step in diversification. a methanol 
plant with 36.~)t,)0 t/v capacitv is envisaoed. At. iirst siqht the 

• capacity itself would e~:clude any serious further e'l-!amination, 
when confronted with the usual plant in the 300 9 0(• - 1 ~00(.•,000 
t/y range. The concept elaborated by NAFCON however merits deeper 
analysis. Intention to use purge gas! implying a cr·yogenic plant. 
\and giving possibility to produce argon for welding and other 
purposes) and the idea to use second h.and equipment. from some 
idle small ammonia plant could make this project rewarding. it is 
worth while t.o devote a feasibility sturiy to this project. 

4.3.2./Phosphorous. 

Data from Table 4. show. that i9'portation of phosphate 
fertilizers is the heaviest burden in the coming years. This 
picture is due partly to the fact, that in consequence of 
investment in NAFCOt~ nitrogen is domestically available, even for 
export. Policy for domestic production of phosphate fertilizers 
~en abundant resources are available, phosphate rockeaftdrsaiphor 
are not available trom domestic sources. 

E~Q~~n~t~ ~Q~~ deposits were identified in the country, but 
geological surveys, wich alone could decide if they can be 
comftlercialized, are missing. So first task would be to comission 
these surveys as soon as possible in order to create a f ira 
ground for any development plan. 

§~!Qn~~ present an even worse picture. Although tar sand deposits 
were found, their exploitation is certainly not for this decade. 

Commercial exploitation of 
realised before 1995. So for 
no domestic raw material can 

even viable 
the first part 
be counted on. 

resources cannot be 
of the coming decade, 

the material 
it can be 
f ert i 1 i z ers 
US$/t P205. 

Analysing the production cost, and first of all~ 
costs related to the importation of raw marterials, 
assumed, that the domestic production of phosphate 
from imported ra"' material would save only about 100 
un the other hand, if only sulphur were imported. 
would be about 400 US$/t P205. 

the sc.vino 

in vtew of these figures it ~s quite obvious~ that should the 
geological survey give positive res~lts, there will be ample room 
for development in this sector and correspondingly a development 
pl~n should be worked out based on demand and source assessment 
•s well as on economic viability. This work should b~ in1ti~led 
1 mmmed1 at el y after the resui ts of geoi oqi cal survf..~y w1 11 hr. 
"'..1c:<i 1 a!Jl e. 



in the meantime. the ooss1bilit:v of domestic prod\.lction fr-om 
1 mported r-aw mater i ai s e:-: i sts. but has not verv hiQh ~·r 1 or· i tv. 
Without deeper investigation. biq plants. based on phosphoric 
acid production \e.q.TSP> seem not justified. The e>:ample c::•f FSFC 
however shows. that if the pr-ocess is reliable, the equipment 
suitable~ small superphosphate plants with a capacity of around 
100.000-2(•0,00(• t product/vear can be economi.: ~ even with i mpor--
ted raw materials. Since sulphur is verv important for N1oeri~n 
soils and imported single superphosphate is verv exp-£>nsive to 
transport, local production cc.uld be viable and advantc.qeous both 
ior industrialisation and agricultural development. 

Gover-nment therefore should encourage and assist local and pr1 -
vate initiative in this field. but state involvement has only 
second priority. 

The situation is different with f-SFC. a state owned conipanv. The 
reconstruction of the plant in order to reach its planned capaci
ty is not only important, but economically most rewarding. since 
only the sulphuric acid plant needs major revamping and this will 
allow to exploite the full capacity existing already in the 
superphosphate line. 

4.3.3.i Potash 

There is no other action necessar·y as to comission the geological 
survey of the deposit found. In case of positive result, a 
ieasibility study for mining and beneficiation will be the next 
step 

4.3.4.Distribution. 

The whole distribution system faces great challenge. OL~ant1ty 

will triple or more, requiring investments in transport, storage, 
handling, eventually blending facilities. Logistics! organisa
tion, finance, farmer education and training of personnel. advi
cing services based on s~il analysis etc, these are thP most 
important fdcets of this challenge. The situation is also diffi
cult; supply constraint will prevail for the whole period and 
state subsidies must be maintained to support the agriculture. 

IFDC prepared a study in 1985 for the organisation of this task. 
Closer look however reveal that this study is not fully adequ~te 
to serve as a basis for qovrnment decision.for the follow1nq 
reasons: 

onlv orqanization-buildino problems are t..etcklr--d. No 
investigation was conducted on the necessary phvsica.l 
means, t.heir availi\b1lty. rir_:.cessc.ry investments. 
problem solutions. lra1r11nu. oducat1on and manv otht?r 
problems to solve. 



even in organ1sat1on-bu1id1n9.sever-ai most important 
ti:\ctor: were not ful:iv considere-d. THe impossibility 
to create competition du~ to supply constraint and the 
necessity ot subs1d~· make questionnable the 
commercialization of this operation. Profit oriented 
monopolistic orc;1anizations tend to make profit by the 
easv way: tryinq to raise prices and asking for more 
subsidy. Cost cutting is a verv hard e:-:ercise and onlv 
competition can force organizations in this difficult 
way. 

the approach is rather theoretic. It is not sure, that the 
proposed organization will function in the way it was 
conceived~ mainly due to above considerations. A more 
down to earth approach would be necesary to arrive at 
practic~~le results. 

Il is therefore recommended~ that a compl e}: study should be made. 
cons1oering all aspects of the question and involving all par
tners participating in the operation. 

4.3.5./ Government policy. 

Succes of any development, but especially of development of lhe 
fertilizer industry depends to a great extent on the policy 
adopted by the government. The Federal Government of Nigeria has 
followed a wise policy in the past development of this s2ctor and 
this was a great contribution to its succes. For the future~ more 
demanding tasks, the following recommendations can be made: 

In general, for all investment projects involving foreign parti
cipation~ the successivP elimir1ation of obstacles, wich was pur
sued al ready, should go on. Obs tac 1 es, as i ne>: i stence of double 
taxation accords, high interest rates, low tax holidays, diffe
rent administrative rules and practices, should be gradually 
eased out, as the intention for such moves has been clearly 
observed. 

Especially for the nitrogen industry, experience shows, tha~ two 
great hazards could bring this sector to complete impossibility. 
Both are in the hands of governments and in some cases budgetary 
strains have led to measures jeopardising the economic 
viability of this industry. 

One is the qas price. In everv country with reasonnable pric~ 

policy, gas is sold at very different prices for different consu-· 
mers. In most industrialized countries, the big domestic and 
small-consumer market permits that the nitroqen industry, who 
us~s this gas as raw material and not as fuel, should henetit 
from a verv low price. In Nigeria, there are not so many small 
consum£:.-rs. whu can pa" a pr ice cC1il cul ated 011 a cal ory bc.s1 s. on 
t.hc? spot. Siner~. however, the c:ost of qas is very lo"'• it would 
b1.::: riot ~-1:ici:> to re<ise the budqc>t rc·venuns bv r;hc.r·qinq pr·1cl:!'s io 
thi•;; Sc.'c:tor- w1ch wr.>Ldd render f-J}:port 1ncon•pel:1tivt::l' and domest.lc 

~r.· 

·-···' 



The second question is t.hat of ~ubs1dies. HtH1c1.1iTui-e is 
subsidised .all over the world and the onlv wav to supress it 
would be the coordinated ac:t i C:•n of all slat es. w1 ch seems f eor the 
foreseable future most improbable. So for ali states and 
governments anxious to deveJop their aoriculture. the subsidy 
cannot be ruled out. 
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ANNEX NO. 1. 

MISSION TIMETABLE 

November, 12. Departure from Budapest <Flight OS 802) 
Arrival Vienna 

November, 13. Briefing: Mr J. Volodin 10/T/CHEM 
Ms.G. Patek DA/PS/REC 
Nr.S. Ndam ODG/IDDA 

November~ 14. Departure from Vienna 
Arrival Lagos 

November, 15. Meeting at NAFCON 
MM. O.G. Agomate 

Dr.O. Isokraki 
Meeting at UNIDO off ice 

M. W. Mulagwe 

November, 16.Departure from Lagos 
Arrival Port Harcourt 
Arrival ONNE <NAFCON Planti 
Meeting Dr. C. E. Waboso 
Plant visit 

November, 17.Departure 
Arrival Lagos 
Processing material collected 

November, 18.Haterial processing 
Meeting Mr. A. Ella 

Mr. O.G. Agomate 

November, 19.Report writing 

November, 20.Nafcon office. Iniormation gathering 

November, 21.Meetings: 
Ministry of Agriculture CFPDD> 

MR. A. M. Fa"''-' 
UNIDO (Mr. Mulagwe) 
Nafcon <MR. Agomate> 

16h30 
17h2(i 

09h30 
20h25 

OBHOO 

14h00 

07h3(; 
08h40 
09h45 

07h00 
10h40 



November, 22.D~parture Lagos 
Arrival Abuja 

On flight:meeting:Dr.Jimeta <Min.Ind) 
Mr.Kansagra <F&C> 

Departure for Kaduna <car) 
Ar-rival Kaduna 
Meeting at NAFCON office 
Plant visit FSFC 
Pinnt visit \F&C> 

November, 23.Departure \Cari 
Arrival Abuja 
Meeting, Fed. Hin. Ind. 

Dr. Jimeta 
Mr. Elia 

Departure from Abuja 
Arrival Lagos 
Meeting with Prof Yayock <Hot. Med.) 

November, 24.Report writing 

November, 25.Report writing <UNIDO office> 

November, 27.Meetings: UNIDO, SIDFA 
NAFCON 

F<eport writing 

Novenber, 28.Departure (cari 
Arrival to Benin City 
Meeting NNPC <gas> 
Departure from Benin City 
Arrival Lagos 

November, 29.Report writing 

November, 30.Departure from Lagos 
Arrival Port Harcourt 

Onne 
Presentation interim report 

MM. G. L. Polley 
C.E. Waboso 
Dr.G.A.Okpobiri 
A. Ella 

Departure from Onne 
Arrival Lagos 

December, 1. Meet:! nq Uni do c,f f i c:e 

December, 2. D~parture from Lagos 
Arrival Budapest 

De~ember, 17.Departure Budapest 
P1rr·1val V1t:nna 

December, 18-22 ~inal report presentation, debr1efinq 

38 

1Uh20 
12h45 

13h0(1 
15h00 

06h00 
08h30 

13h3(l 
14h50 
20h00 

07h00 
12h00 

14h00 
1Bh30 

07h30 
0Bh40 
10h00 

17h(l(i 
2•lh0(i 

()(ih~";.(1 

14h30 

1 bh<J(• 
~:·OhOC• 



ANNEX No.2. 

ORGANISATIONS AND PERSONS CONSULTED. 

Federal Ministry of Industries 
Dr.M.I. Jimeta, Director, Industrial Investments 
M. A. Ella, Assistant Director 

Federal Ministry of Agriculture, Water Resources and Rural 
Development, Fertilizer Procurement & Distribution Division 
\FPDD> 

Mr. Alhassan Mohammed Fawu, Deputy Director 

National Fertilizer Company of Nigeria LTD <NAFCON> 
Mr. George L. Polley, Managing Director 
Dr. Ombo Isokraki. Deputy Managing Director 
Dr.C.E. Waboso, Manager, Corporate Planning ~ Joint 

Venture 
Dr.G.A.Okpobiri, Head, Corporate Planning/Analysis 
Mr. O.G. Agomate, Corporate Liaison Manager 

Federal Superphosphate Fertilizer Co. LTD. 
Mr.Japhia B. Ghumdia, Ag. Managing Director 
Mr.Abdulmumini A. Yusuf, Ag. Director of Production 

Institute for Agricultural Research, Ahmadu Bello University 
Prof. J.Y. Yayock, Director 

Fertilizers and Chemicals LTD 
R.S. Kansagra, owner 

United Nations Development Programme 
Mrs. M.H. Mathey-Boo, SIDFA 
Mr. William Mulagwe, assistant to SIDFA 

Nigerian Gas Company, Benin City (Nigerian Natina! Petroleum Co> 
CNNPC> 

Mr. Badamosi, Director 
Mr Isa Izza,Dep.Dir. 

· (in their place two other deputy directors were 
present.) 




