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ABSTRACT 

In the economic and soaial development of 
Turkey the importance of Agricultural Sector is 
well known. The contribution of agricultural sector, 
which has high development potential in solving 
economic and social problems of the country, 
creating income and employment, value-added, rural 
development, preventing migration to big cities 
is no doubt considerable. 

So the portion of agricultural sector in the 
fifth planned program must be longer than previous 
ones. Solutions to the problem of the sector with 
a precedence is required. Therefore one of the 
problems to be solved of the sector is the use of 
fertilizer and fertilizer industry. By the above 
mentioned reason the author has chosen the fertilizer 
industry and its demand analysis as a subject of 
stUdy. 

Chapter one gives purpose, content and 
methodology of the stUdy. Chapter two gives 
developments in the Turkish fertilizer industry, 
present producers, then problems and suggested 
solutions to these problems. Chapter three gives 
demand analysis performed by several institutions. 
Chapter four examines the demand by regression 

. analysis method, states a demand model and the 
demand projection according to the stated model. 
Chapter five summarizes the findings of the study 
and states conclusions and implications. 

We conclude that·; the future domestic fertilizer 
demand can not be satisfied by the domestic 
production possibilities, and the ~portation is 
indispensable. Realistic and permanant solutions 
must be found for the problems such as new production 
plant, must be established and state investments 
must be managed under stability and accelerated, 
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private sector must be oriented towards fertilizer 
industry by giving incentives and finally necessary 
precautions must be taken for raw material problem. 
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OZET. 

Turkiye'nin ekonomik ve sosyal kalk1nmas1nda 
tarl.m sektorUntin yeri ve onemi bilinmektedir. 
Kalkl.nma potensiyeli yuksek olan tarl.m sektorUnUn 
ulkenin ekonomik ve Bosyal sorunlarl.n1n 90zUmUnde, 
gelir ve istihdam yaratma, katma deger, k1rsal 
geli§me, buytik kentlere gOQUn onlenmesi agl.sl.ndan 
katk1s1 tart1§1lamayacak derecede bUyUkttir. Bu 
nedenlerle tar1m kesiminin onceki plan donemlerine 
oranla daha agl.r11kll. bir bi9imde ele a11nmasl. ge­
rekmektedir. 

Bu gereklilik sektorUn sorunlar:Lnl. oncelikle 
gozUme kavu§turmaS1nl. zorunlu kl.lmaktadl.r. SektorUn 
gozUm bekleyen sorunlarl.ndan birisi de gUbre kulla­
n1ml. ve onun sanayisidir. Bu nedenledir ki yazar, 
gUbre sektoriinU ve onun talep analizini ara§Jtl.rma 
konusu yapm1§Jt1r. 

Birinci bolHmde 9all.§man1n amac1, kapsam1 ve 
uygulanan metodoloji anlat11ml.~t1r. Ikinci bolUm, 
Tiirkiyetdeki giibre sanayindeki geli§meleri, mevcut 
iireticileri ve onlarl.n sorunlar1yla onerilen gozUm­
leri kapsamaktad1r. tlgUncU bolUm, halihaz1r yapl.lm1§ 
talep analizlerini vermekte ve bunlar1n mukayesesi­
ni yapmaktadl.r.Dordiincti bolfrmde yazarl.n goklu reg­
rasyon analiziyle ortaya koydugu talepmodeli ve 

.potansiyel pazar1n istikbal tahminleri yer almak-. 
tadl.r. Be§inci boliimde sonu9lar ve oneriler belir­
tilmi§tir. 

Bu gall.§mada, Tiirkiyetnin gelecekteki kimyevi 
gUbre talebinin mevcut liretim olanaklarl.yla kar§1-
lanamayacagl., ithalat1n kag1n1lmaz oldugu, yeni u­
retim tesislerinin kurulup faaliyete gegirilerek 
konuya kararll., gergek9i ve kal1cl. bir gozUm bulun­
maSl.n1n gerektigi, bunun i9in de devlet yat1r1mla­
rl.n1n istikrar11 gitmesinin gerekliligi, ozel sek­
torUn gUbre sektorUne te~vik edilmesinin elzem 01-
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dugu hammadde sorununun 10 kaynaklardan kar§~lan-
mas~ 191n gerekli tedb1rlerin al~nmas~ gerektigi 
kanaatine var~l~~t~r. 
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CHAPTER I 

INTRODUCTION 

1.1 PURPOSE OF THE STUDY 

The population of the world, which has 
increased at times slowly or quickly in the 
history, is expected to be 7 billion at the 
beginning of 21th century. In spite of the reasons 
of this increase, its consequences take the 
major importance. According to the FAO's report(1) 
it is estimated that 1/3 of the worldts population, 
constituted by underdeveloped countries is poorly 
nourished. 

Especially in the last years a correlation 
between the production increase of foods and 
population increase is noticed and it is wished 
that the production of food is to be increased 
in order to have a sufficient nourishment in 
world scale. 

As most of the needs of the population 
(especially food) is provided by agricultural 
sector, to match the population increase and its 
needs, aggricultural production must be increased. 
This may be done by (1) increasing sowable lands 

.and (2) increasing the efficiency of unit land. 
Today in Turkey, all sowable lands are in 

cultivation, and huge amounts of money is required 
to open new cultivation areas, in other words it 
is not economical. Then the unique way of increasing 
the agricultural production is to increase unit 
land efficiency. (2)This may be performed by the 

(1) TUMA~, GUbre Rasyonalizasyon ve Enerji Tasarrufu 
Projesi, V?' 198). 
(2) DOQ. Dr. Hebil Qolakoglu, Gtibre va GUbreleme, 
Ege University, 1984. 



2 
use of efficiency in increasing inputs, such as 
fertilizers, agricultural chemicals such as 
insecticides and modern maohinery_ 

But the effect of fertilizers is equal to 
the effect of all the other inputs. Fertilizer 
may be defined as "all the compounds taken by the 
plant from the spronting up to the harvesting, 
effeoting the quality and the quantity of the 
crops by its absence and presens.(1) Chemical 
fertilizers, different from natural fertilizers, 
certain plant nutrition at high oonoentration and 
in a soluble form. 

They may be classified in four groups: 
-Nitrogen content fertilizers 
-Ph.osphate content fertilizers 
-Potassium content fertilizers and 
-Compose fertilizers containing more than one 

element. 
There are three major plant nutriment.in 

agriculture, these are nitrogen, phosphorus and 
potassium. Nitrogen is required to develop green 
parts of the plant: stem and leaves. Phosphorus 
consists the main part of the oell nucleus and it is 
essential for flowering and quality of the orops. 
Potassium is for pollenifioation and. it'is present 
in suffioient amount in soils of our country. So 
fertilizers of interest are nitrogen content and 
phosphorus content fertilizers. 

Every cultivation year takes these nutriments 
away from the soil and farmers have to add these 
nutriments externally to the soil in order to 
maintain a stable soil efficiency_ This is done by 
giving fertilizers. 

Three kinds of manure exists: farm manures 

(1) Nurinissa Ozbek, Toprak Verimliligi ve Gtibre­
leme, Ankara, 1975, S.2. 



:3 
which are animal excrements, their composts, green 
plants; rabish manure and chemical fertilizers 
which consist one subject. Chemical fertilizer 
differs from others in containing high concentration 
of plant nutriments in unit amount and no organic 
substances. Being inorganic and in concentrated form 
provides storage, transportation and usage 
facilities. 

Nitrogen content fertilizers are present in 
the market in the form of Sodium Nitrate, Calcium 
Nitrate, Ammonia contents and urea. Phosphate 
content fertilizers are present in the market in 
Normal Superphosphate and Triplet Superphosphate 
form. The correct choice has to be made according 
to the chemical structure of the soil given by 
the soil analysis report. 

As Turkey is still an agricultural country and 
more than 20 million people earn his money from 
agricultural activities the importance of 
fertilizers and its industry is easily understood. 
Taking all these aspects into consideration, 
analysis of fertilizer industry in Turkey has 
been chosen as the target of analysis of this 
thesis. 

The study will be helpful for all the people 
of interest. So the purpose of this study is to 
investigate the fertilizer sector and its demand 
potential in Turkey. 

1.2 CONTENT AND PROCEDURE 

This study investigates fertilizer sector and 
its demand potential in Turkey_ 

Chapter one includes an introduction to the 
subject, purpose, content and procedure of the study, 
methodology and defination of key terms. Chapter two 
includes present producers in Turkey, their problems 
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and suggested solutions to these problems. Chapter 
three examines the demand analysis performed by 
several institutions, their projection and the 
summary of these findings. Chapter four includes 
the demand analysis performed by the author and 
its projections. Chapter five summarizes the 
material and states the conclusions and implications. 

1.3 METHODOLOGY 

Literature about fertilizer and its industry 
is not abandant. Most of the available ones have 
lost their relevancy to the present situation. 
Several sectoral reports about fertilizer industry 
including "Rationalization of Fertilizer and Energy 
Saving Project" of TUma§, Seminars and master 
thesis about fertilizer and its usage, price 
policies and subvensions are examined. 

- In the study statistical data are gathered 
from secondary sources such as State Institute 
Statistics, Foreign Trade Statistics of Turkey, 
official journals, State Planning Organization and 
Economic Report of TOBB. 

After surveying literature about Turkish 
fertilizer industry a model of demand function for 
both nitrate content fertilizers and phosphate 

.content fertilizers is developed to forecast the 
future fertilizer demand. Each variable that will 
be influential in the demand amounts was tested 
to see them explanatory power. 
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CHAPTER II 

DEVELOPMENTS IN FERTILIZER INDUSTRY IN TURKEY 

The chemical fertilizer production has begun 
in Turkey in 1939 by putting into operation the 
first coke factory of KarabUk Iron Steel Plant. 
The ammonium sulphate fertilizer which is produced 
using raw gas caming from coke factory happened to 
be the 'first chemical fertilizer in Turkey. 
Establishment of chemical fertilizer sector was 
at 1944 by the Superphosphate and sulphuric acid 
units which are in the same Iron-Steel complex 
but operating separately from the Iron-Steel 
production. 

The first firm established directly for 
chemical fertilizer production is Gtibre Fabrikalar~ 
T.A.§. The named firm put into operation in 
iskenderun Normal Super Phosphate plant in 1954 
and Yar~mca Normal Superphosphate plant in 1961. 
At the same years, a state society, Azot Sanayi 
T.A.~. KUtahya plant began to operate.(~) 

After planned develQpment periods, especially 
during second and third plans, huge increases in 
production capacity of chemical fertilizer sector 
are observed. In the fourth plan, it was planned 
to increase the nitrate fertilizer capacity to 
1.1 million ton, phosphate fertilizer capacity 
to 987 thousand ton and potassium fertilizer 
capacity to 123 thousand ton by the end of 1983. 

However, production capacities reached 966 
thousand tons in nitrate and 987 thousand tons in 
phosphate by the end of 1982. This development is 

(~) TUMA~, GUbre Rasyonalizasyon ve Enerji Tasarrufu 
Projesi, V2 , 1983. 
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,due not to the creation of new capacities, but to 
the better utilizations of present' capacities. (2) 

(2) DataBank, Konjonkttir Raporu 7 Glibre Sanayi ve 
Sorunlar~, 15-30 September 1983, pp 1-5. 
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2.1 PRESENT PRODUCERS(3) 

There are nine enterprises producing chemical 
fertilizer in Turkey. These are: Azot Sanayi TA§, 
GUbre Fabrikalar1 TA~, istanbul GUbre Sanayi A§, 
Akdeniz GUbre Sanayi A~, Band1rma Gubre Sanayi A~, 
Ege GUbre Sanayi A~, Toros GUbre ve Kimya EndUstrisi 
A~, KarabUk Plant and Petkim Petrokimya A~. In the 
fallowing paragraphs a brief description of each 
firm is provided. 

2~1.1 Azot Sanayii T.A.§ 

Azot Sanay!i T.A.§., which is a state enterprise 
was establi~hed in 1953 to provide the necessary 
fertilizer and nitric acid and ammonium nitrate 
which are the raw materials of explosives that are 
required in mining construction sector and defense 
industrye Its present capital is 7 billion TL and 
it has plants at KUtahya (I,ll), Semsun, Elaz1g, 
Gemlik, Yar1mca-izmit and Sar1eski-iskenderun. 

KUtahya I, plant producing Ammonia (100%), 
Nitric Acid (100%), Ammonium Nitrate (21%N) and 
Ammonium sulphate (2l%N).was put into operation in 
1961. (Its capacity is shown in table 1) KUtahya II 
plant producing ammonia (100% NH3 ) , Nitric Acid 
(100%) and Calcium Ammonium Nitrate (20% N) was 
put into operation at 1968. The intermediate 
products to obtain Ammonium Nitrate and Ammonium 
Sulphate, Ammonia and Nitric Acid are produced in 

the plant. 
Lignite, the initial raw material of ammonia 

is provided from TKi Garp Linyitleri i§letmesi, Se­
yitomer. At the other hand, gypsum, the raw 

(3) This section has been summarized from a Report 
by TtlMA§, titled GUbre Rasyonalizasyon ve Enerji 
Tasarrufu Projesi, V2 ' 1983. 
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Table 2.1 

Capacity of KUtahya I Plant 

Product 

Ammonia 100% NH) 

Nitric acid 100% RNG) 

Ammonium Nitrate 21% N 

Ammonium Sulphate 21% N 

Table 2.2 

ton/year 

)5 700 

26 700 

50 000 

·60 000 

Capacity of Samsun Plant 

Product ton/year 

Sulphuric Acid 100% 214 500 

Phosphoric Acid 28% H3P04 1 700 

TSP 43-45% P20S 220 000 

Phosphoric Acid 54% H)P04 108 800 

-Diammonium Phosphate 227 200 

Samsun I Plant 

Samsun II Plant 

Source: TtlMA~, GUbre Rasyonalizasyonu ve Enerji Ta­
sarrufu Projesi, V2 , 198), pp 1-6, 1-10. 
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material of Ammonium Nitrate is provided from Azot 
Sanayii T.A.Q., Uluk~§la. 

Samsun plant producing Sulphuric Acid (100%), 
Phosphoric Acid (28% H3P04), TSP (43-45% P205) and 
DAP lies near the Samsun-Ordu highway, 14 km from 
Samsun. Samsun I plant was put into operation in 
1910 and Samsun II plant was put into operation~in 
1914. The capacity of the plant is shown in table 2.2. 
Sulphuric Acid plant is designed according to Lurgi 
phocess, Phosphoric Acid unit and TSP unit are 
designed according to Siage-Chemibarsprocess and 
DAP unit is designed according to Olin MathIeson 
process. 

Phosphoric Acid and Sulphuric Acid, raw 
material of TSP are produced in the plant as 
intermediate products. The plant provides pirite, 
the raw material of H2S0

4 
importing from Cyprus, 

phosphorite, the raw material of H
3

P0
4 

importing 
from jordan and Tunusia. Ammonia which is used in 
DAP production is imported from European Countries, 
USA and Kuveyt. As the Sulphuric Acid plant does not 
have enough capacity to supply the necessary 
amount for TSP and DAP production, a part of the 
H2S04 is supplied by importation. 

The main problem of the plant is import raw 
material dependence. 

Elaz~g plant producing 220 OOoton/year Normal 
Super Phosphate (NSP) lies near the Elaz~g-niyarbak~r 
highway, 4km from Sivrice, on ~z11 Lake Shore. It 
is put into operation on 1910. 

Phosphate, raw material of NSP is provided 
from Etibank Mazrolag~ mines, and the other raw 
material, H2S0

4 
is provided from Etibank Maden 

H2S04 factory. 
The main problem of the plant is the low 

capacity operation, due to the wrong choice of the 
place. 
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Gemlik plant producing RN0

3
, 360 OOoton/year 

and Calcium Ammonium Nitrate (CAN), 594 oooton/year, 
26% N lies near the Gemlik Bursa highway, 7 km 

from Gemlik. It is put into operation in 1979. Due 
to the delay in the construction of Gemlik-Ammonia 
plant which is planned to supply the required 
ammonium demand of Samsun plant, Petkim Aliaga 
plant and Gemlik plant, the necessary ammonium for 
the above named plants is imported from USA and 
URSS. From other raw materials H2S04 is provided 
from Band~rma and Gypsum from Gemlik. 

2.1.2 Gubre Fabrikalar~ T.A.~ 

It is established in 1950 with an initial 
capital of 200 million TL. TO Ziraat Bank, Azot 
Sanayii T.A.§ and TZDK hold 34% of the capital and 
the rest of the capital is owned by agricultural 
cooperatives and public. 

The enterprise put into operation iskenderun­
Sar~eski plant in 1954 and izmit-Yar1mca plant in 
1961. 

Yar~mca-Izmit plant producing NSP, TSP and 
compose fertilizer lies at Yar1mca between Marmara 
Sea and Istanbul-Izmit railroad. The initial capacity 
was 100 OOoton/year NSP, in 1974. H3P04 'unit was 
-put into operation and the design capacity of the 
plant is revised as 185 oOOton/year TSP and 
73600ton/year H

3
P04• On the other hand the capacity 

of the compose fertilizer unit which was put into 
operation in 1978 is 185 OOoton/year. The raw 
material of H3P04 production, 31-32% P205 
phosphorite is importing as well as Sulphuric 
Acid. Ammonia and urea are supplied by IGSA§. 

Sa~l.eski-iskenderun plant producing NSP and 
TSP lies at Sarl.eski, between iskenderun-Adana 
railroad and seashore. The initial capacity of 
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, the plant was 100 OOoton/year NSP in 1954 and in 

1968, the plant began to produce-TSP besides 
NSP and in 1975 Sulphuric Acid and Phosphoric 
Acid units were put into operation. The present 
capacity of the plant is shown in table III. 

Pirit (with 44-46% S) from Etibank KUre mine 
is used as raw material of H2S04 production. 
Phosphorus rock is imported from jordan, Morocco, 
Tunusie and Togo for Phosphorus acid production. 

2.1.3 Istanbul Gubre Sanayii A.~ (ICSA§) 

It is an incorporated company whose shares are 
hold by Tiirkiye Petrolleri A.O and iPRA§. 

It has an urea plant at Izmit-Tiitiingiftlik 
which was put ink operation in 1971. It has'a capacity 
of 330 OOOton/year 100% Ammonia and 511 500ton/year 
Urea (46% N). 

HHDE process is used in Ammonia unit and ICI 
process is used for steam oracking. Urea production 
is conducting in accordance with Stamicarbon process. 

The pasic;~raw material of urea, ammonia and 
carbondio~ide' is provided from Ammonia plant, and 
ammonia is produced from Naphta supplied by IPRA§. 

2.1.4 Akdeniz Giibre Sanayii A.§ 

It is the first and unique company having 
foreign capital in the fertilizer sector. It is 
established in 1968 with a capital of 162 million 
TL. The shareholders are as follows: 

Azot Sanayii TA§ %41.254 
Petrochemical Ind.Co %47.254 
KSC-Kuwait 
T. I§ Bankasl. 
§ekerbank 

%2.746 
%2.745 

Omer Sunar Successors %0.001 
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Table 2.3 

Capacity of iskenderun Sar1eski Plant 

Product 

Sulphuric Acid 

Phosphoric Acid 

TSP 

Table 2.4 

ton/year 

230 000 

73 000 

185 000 

Capacity of Akdeniz GUbre Sanayii, Mersin Plant 

Product 

Sulphuric Acid 

Phosphoric Acid 

Nitric Acid 

DAP 

CAN 

ton/year 

214 300 

70 000 

363 000 

148 500 

I 594 000 

Source: TUMA§, Gilbre Rasyonalizas~onu ve Enerji Ta­
sarrufu Projesi, V2 , 1983, pp 1-1 , 1-26 
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As the company was in lies from the establish-

ment upto 1980, the foreign shareholder PIC 
Kuwait remained indifferent for new investments 
and capital increases. But a rehabilitation in 
financial structure of the company is observed 
after 1980. 

Mersin plant, 5 km from Mersin, on the 
Mersin-Adana highway was put into operation in 
1972. The plant produces Sulphuric acid, Phosphoric 
aCid, Nitric aCid, DAP and CAN. The capac.ity of 
the plant is shown in table 2.4. 

Ammonia a basic raw material for the plant 
is imported from USA, phosphate rock from Northern 
African Countries and pirite is provided from 
Etibank Ergani Copper plant. But as Etibank can 
not provide a continuous supply of pirite, the 
plant imports also pirite from Cyprus. 

The major problem of the plant is raw material 
providing and financial problems. 

2.1.5 Band1rma Gtibre Fabrikalar1 A.~ 

It is a publicly owned company having a . 
capi tal of 1 billion TL, -established in 1969. 

The plant lies between the Band1rma-Erdek 
highway and Marmara Sea, 10 km from Band1rma. 

'TSP unit was put into operation in 1973, DAP and 
Ammonium Sulphate unit in 1980 and NPK/DAP unit 
in 1981. The capacity of the plant is shown in 

table 2.5. 
Phosphate rock, phosphoric aCid, and ammonia, 

which are the basic raw materials of the plant are 
imported. Phosphate rock is imported from Morocco, 
Tunusie and Israel, phosphoric acid from Morocco, 
Tunusie and USA and ammonia from USA and Russia. 
SulphuriC acid is supplied by Etibank Band1rma 
Sulphuric acid plant end from I§KUR plant. 
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Table 2.5 

Capacity of Band1rma Glibre Fabrikalar1 A~ Plant 

Product 

TSP/NSP 

Ammonium Sulphate 

NPK/DAP 

DAP 

ton/year 

160 000 

180 000 

165 000 

165 000 

Source: TUMA§, Glibre Raa~onaliZaSYOnu ve Enerji Ta­
sarrufu Projesi, V 2, 19 3,pp 1-30. 
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2.1.6 Ege Gtibre Sanayii~A§ 

It is an incorporated company of Ya~ar Holding. 
The plant is at Izmir-Yeni Foca and put into 
operation in 1978 with a capacity of 300 000 ton/year 
compose fertilizer. Ammonia and phosphoric acid are 
imported and Urea is supplied by IGSA~. 

The plant has a problem of capacity allocation. 

2.1.7 Toros Gtibre 

Toros GUbre which is established in 1976 is 
a subsidiary of TEKFEN Holding. Company's initial 
capital is 1.2 billion TL and TC Ziraat Bank and 
Ttirkiye Tar~m Kredi Kooperatifleri hold 25% and 
15% of the capital respectively. 

The plant is on Adana-Yumurtal~k highway, 
it was put into operation in 1981. It produces 
NPK (20, 20, 0) and compose fertilizer (20, 20, 0), 
(15, 45, 0), (24, 24, 0). 

Ammonia is imported from Libia, Algeria, URSS 
and USA and phosphoric acid from Spain and South 
Africa. On the other hand, urea is provided from 
IGSA~ and sulphuric acid from domestic supplies. 

2.1.8 Petkim Petrokimya A§ 

It isa state owned incorporated company. 
The plant which is at Yar~mca produces 

ammonium sulphate as a by-product of Caprolactam 
unit. It has a capacity of 100 000 ton/year. The 
raw material and their sources are as follows: 

Benzene · import • 
Naphta • Ipra§ refinery • 
Sulphur · Ipra§ and TPAO refineries · 
Ammonia • .IGSA§ • 

Caustic-Soda · Petkim-Yar1mca • 
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Summing it up, there are nine fertilizer 

producers in Turkey, five of them owned by the 
state and the rest by the private sector. Ammonia, 
sulphuric ac1d, phosphoric acid and nitric acid are 
intermediate products, whereas ammonium sulphate, 
ammonium nitrate, urea, CAN, DAP, TSP and NSP are 
ul timate products of 'the sector. 

2.2 Problems Encountered by Fertilizer 
Producers and Proposed Solutions 

The problems of the sector are discussed in 

detail in "GUbre Sanayii ve Sorunlar~n, a conjuncture 
report prepaired by EYA DATABANK and several 
solutions are suggested to these problems.(4) 

The common problems of the fertilizer producers 
may be classified as importance and precedence 
problem, raw material problem, spare parts problem, 
electrical energy problem and financial problems. 

(i) One of the basic problems of this sector is 
that importance and precedence of this sector is 
not well understand by decision authorities. 
Fertilizer industry, also called heavy chemical 
industry, has a very complex technology and its 
operation a~d service requirements need very much 
skill. The poor understanding of fertilizer sector 
problem will delay approaches and decisions to other 
problems of the sector. 

(i1) Raw material availability is the problem, 
which is the most important one, of the sector. All 
plants, except KUtahya and E1az~g, are import 
dependant. For Elaz1g plant there is a difficulty 
to provide raw material from domestic resources. The 
main inputs of the sector are ammonia, phosphate 
rock, pirite, sulphuric acid and phosphoric acid. 

(4 )DATABAlHC, GUbre Saneyii ve Sorunlar1 Konj onktUr 
Raporu, 15-30 September 1983,pp 77. 
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There is no consistent and stable policy and medium 
to provide these raw materials in our country. 
Ammonia is produced at KUtahya. In a small plant and 
at IGSA:?, the rest of the required raw materials are 
imported. There is no phosphate rock in our country, 
and phosphate rock without H2S0

4 
is meaningless. 

At the other hand, H2S04 production is not stable 
and consistent. 

A solution is not developed for raw material 
problem yet. 

(iii) The fertilizer industry requires very 
frequent spare part usage. These spareparts, 
specially made, are not available from domestic 
resources and foreign exchange bottlenecks make the 
import impossible and finally plants shot the 
operation. 

(iv) Fertilizer industry requires a continuous 
and high quality electrical energy. Electricity 
shot downs, voltage fluctuations effect badly the 
production and create production losses. 

(v) Fertilizer producers can not collect money 
in time from the distributers and this results in 
delay of raw material and spareparts payments. 

The suggested solutions are grouped below. 
(i) A policy must be developed for raw material 

production and it has to be put in practice. Ammonia, 
~cid, phosphate, pirite production must be in stable 
conditions. 

(ii) A continuous and high quality electrical 
energy is essential. 

(iii) Instead of importing finished fertilizer, 
domestic fertilizer producers needs must be provided. 

(iv) New investments must be accelerated and 
incentives must be given to these investments. 

(v) Fertilizer producers association must be 
established to analyze and solve the problems of 

the sector. 
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(~iI MinistrYi' of aru:-ioulture, and Ministry of 
Industry and T.echn"Ology has to be intel!'6st.ed on 
fertiliaer industry problem~. 

The a'have solutions which are=: very round and 

g~neral are far away to be specific to the problems • 
These ar& "musts" ~o be done in the sector, but the 
ways t::o perform ihes.ec "musts" are absent. 

Afct~r studying the present position of the sectDr 

demand potential of the sect:or will be investigated 

in the next chapter. 
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CHAPTER III 

PREVIOUS DEMAND ANALYSIS STUDIES 

Several institutions have developed various 
demand estimations of chemical fertilizers using 
different methods such as trend analysis and 
regression analysis. 

But it is presumed that these methods which 
may give satisfactory results for various items 
may not give healthy results for fertilizer case. 
So only with the models which study the developments 
in the agricultural sector the most realistic 
estimates can be made. 
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3.1 SOME ESTIMATIONS PERFORMED BY STATE ORGANIZATIONS 

In the programmed period state organization suoh 
as Ministry of Agriculture and Forestry, State 
Planning Organization (DPT), TZDK and IGSA~ have 
performed independent researches to prediot the 
future fertilizer consumption of Turkey. 

3.1.1 Estimation of Ministry of Agrioulture 
and Forestry 

This is an old study performed in 1967 having 
an objective of very longrun planning (upto 2000) 
of agricultural production. In this study fertilizer 
requirement to reach agricultural production 
targets in the similiar countries are observed and 
observed and it is assumed that the yearly increase 
of chemical fertilizer consumption will be 3%. 

In this study the following assumptions are 
made; 

The cultivated land in 1966, 15.4 million 
heatar will be fertilized in the following 10 
years. 

1/3 of the uncultivated land in the same 
year will be cultivated until 1982 and will be 
fertilized. 

332 000 heatar land whioh wiil be planted 
with trees will be fertilized. 

Finally, all the fertilizer requrements will 
be provided by domestio sources. 

With these assumptions, it is foreoasted as 
1.8 million ton N and 1.83 million ton P05 will 
be oonsumed in 1992. 

3.1.2 Estimation of State Planning Organization 

There are two estimations of DPT, Fertilizer 
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Main Plan and DPT-Special Expert Commission Report. 
The first plan is prepaired to analyze the main 
problems of the fertilizer sector, longrun 
production-demand positions, raw material problems 
and investment programs. 

In this report calculating the fertilizer 
requirement the following assumptions are made: 

to reach the target development rate 
to realize the planned agricultural programs 

on time 
to be effective on irrigation, mechanization 

and marketing 
to use 1 kg Nand ) kg P205 per decare 
to increase efficiency rather than cultivation 

area 
Finally 1.290 million ton Nand 1.109 ton 

P205 is expected to be consumed in 1992. 
The second report is prepared for the pre­

paration of the third five year plan. It includes 
longrun fertilizer production estimations. In 
this study longrun agricultural production targets 
are fixed and the necassary fertilizer amount to 
reach these targets are calculated. Economical 
factors (price, finance), irrigation possibilities, 
organization, farmer education, fertilizer 
utilization trend are taken into consideration. 

As a result 1.51) million ton of N and 1.187 
million ton of P205 are the estimated demand for 

1992. 

).2 iGSA§ STUDY 

A study on fourth fertilizer complex, 
performed by iGSAQ, is one of the detailed reports 
investigating the future fertilizer demand. 
Deterministic methods are used in this report and 
agricultural production targets have the main 
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Soil inputs, irrigation possibilities, plant­
soil-fertilizer relations, agro-production targets 
and agricultural land are used as inputs in the 
model to calculate the fertilizer demand. The 
assumptions of the model may be summarized as: 

The proportion of irrigated land and dry 
land will remain the same. 

All the irrigated lands wilrbe fertilized. 
Unriaed lands will remain the same. 
Soil improvement stUdies have no effect within 

the period of investigation. 
This deterministic method finds the future demand 

such as: N will be between 1.367 million ton and 
1.307 million ton, P205 will be between 1.316 million 
ton and 1.270 million ton in 1992. 

3.3 TliMA~ STUDIES 

3.3.1 Trend Analysis 

In this study, investigation the fertilizer 
demand of last year, the period between 1972 and 
1981 is taken as a basis •. Nitrogen and phosphate 
fertilizer consumption of these years are shown 
in table 3.1. 

According to the data given in table 3.2, 
the projections are made by several trend analysis 
model such as linear, log-log, semilog and 
quadratic. 

The first three equations developed for 
phosphate and nitrogen are formed economically and 
statistically significant~~ They are in x=O.Ol range. 
However quadratic equations are not found statis­
tically significant. The linear trend equation hav­
ing the highest t and R2 value is selected as a pre­
estimation tool. Acco!"'ding to these equations, projec­
tions are calculated and given in table' 3.3. 
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Table 3.1 

Equations for Fertilizer Consumption Estimation 

E ti ~qua on F 

Y=350.2+50.64t 0.88 45 

LnY ::2.43+0.40Int 0.78 21 
for nitrogen 

LnY ::2.41+0.22t 0.88 43 

Y=10.48+1.73t+0.07t 2 0.88 19 

Equation F 

Y=256.6+41.55t 0.88 44 

LnY ::1.89+0.60Int 0.76 19 
for phosphate 

LnY =1.87+0.18t 0.85 33 

Y=4.06+2.69t+O.59t 2 0.88 18 
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Table 3.2 

Chemical Fertilizer Consumption of Turkey 

YEAR 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

N 
000 
TON 

374.4 

430.2 

382.7 

367.5 

590.6 

665.5 

776.4 

778.9 

638.1 

776.4 

847.2 

A% 

15 

-11 

-4 

61 

13 

17 

0 

-18 

22 

9 ~ 

P2 05 000 
TON 

296.1 

279.9 

217.6 

324.7 

521.9 

572.7 

635 

659.9 

482·.8 

495.3 

569.6 

A% 

-5 

-22 

49 

61 

10 

11 

4 

-27 

3 

15 

Nitrogen fertilizer consumption shows a yearly 

decrease at 1974-75 and 1980 and yearly increases 

in the other years. The largest increases happened 

in 1976.by 61%. 

At the other hand, phosphate fertilizer consump­

tion shows a yearly decrease at 1973-74, 1980 and 

yearly increase in the other years. The largest 

increase happened in 1975 by 49%. 

Source: TUMA§, Gtibre Ras~onalizasyonu ve Enerji Ta­
sarrufu Projesi, V 2, 19 j, pp iv-12. 
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Fertilizer Demand Projections Obtained by Trend 
Analysis 

YEARS 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

N DEMAND 
000 TOr 

1009 

1059 

1110 

1160 

1211 

1262 

1312 

1363 

1414 

XY=350.2+50.64t 

xxY=256.6+41.55t 

5 

5 

5 

4 

4 

4 

4 

4 

PHOSPHATE ~MAND 
000 TO~ .' 

797 

838 . 

880 

921 

963 

1005 

1046 

1088 

1129 

5 

5 

5 

5 

4 

4 

4 

4 

Both nitrogen fertilizer consumption and phosphate 

fertilizer consumption show a smooth yearly increase of 

4-5%. 

Source: TtlMA§, .GUbre Ras§onaliz~syonu ve Enerji Ta-.. ~~~\ 
sarrufu Projesi, V 2, 19 3, pp l.v-14. . ... ~~~~~\, 

'i~\ ,,\) . 
. . .. ~~\~~\\ 

.--: ,-\~O \) 
~\}\)~j.. • 
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3.3.2 Regression Analysis 

In this analysis, dependent variable is the 
total phosphate and nitrogen fertilizer demand and 
independent variables are fertilizer prices, agri­
cultural income, total irrigated land, total cultivated 
land and technological developments. 

In Turkey, up to 1986, fertilizer prices were 
fixed and subvenced by the government. In june 1986 
government set the prices free. As in the other 
countries natural income is selected to show the 
measure. of the farmers' purchasing power. 

Since 1960 huge increases happened in the 
amount of irrigated land. This increase has slowed 
in the last years and a significant change in the 
amount of irrigated land is not expected in the 
following years. Similarly there will be no 
significant change in the total of cultivated land. 
Finally, the regression equations are found for 
nitrogen and phosphate as follows: 
. _ 2 
N: 32.08-4.00X2+3.l6X3+1SO.l2XlO R2=0.98 F=154 
P=427.70-7.70X2+S.S6X3+78.9SX10 R =0.93 F=S2.85 

In these equations, N is the nitrogen fertilizer 
demand, P is the phosphate -fertilizer demand, X2 
is the price, X3 is the agricultural income and 
XIO is the trend variable. The projection' obtained 
with these equations are given in table 3.4. 

3.3.3 Projections Studying Developments 
in Agricultural Sector 

This study investigates ecological conditions 
and agricultural potential of mine agricultural 
region, plant sowing areas, irrigations, soil 
efficiency, fertilizer consumption rates and ferti­
lizer consumption versus efficiency. 
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Table 3.4 

Fertilizer Demand Projection Obtained by Regression 
Analysis 

YEARS 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

N 
000 TON 

1028 

1084 

1132 

1194 

1242 

1304 

·1359 

1414 

1520 

/J.% 

5 

4 

5 

4 

5 

4 

4 

7 

P 0 
006 ¥ON 

751 

792 

832 

872 

913 

953 

993 

1034 

1074 

5 

5 

5 

5 

4 

4 

4 

4 

Both nitrogen fertilizer consumption and phos­

phate fertilizer consumption show smonth yearly 

increases, 4-5%. Only the yearly increase of 

nitrogen fertilizer happened to be 7% in 1992. 

Source: TUMA~, gubre Ras~onaliz~syonu ve Enerji Ta­
sarrufu Projesi, V 2, 19 3, pp ~v-i8. 
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It is the most realistic and fundamental study 

ever performed. 

Sowable land potential is one of the important 
variables in estimating future fertilizer demand. 
In the last years, Turkey's total cultivated land is 
20 million hectar and we have to add 8.2 million 
hectar which is out of cultivation every year to 
this amount. So, the total sowing potential is 28.2 
million hectare -

In Turkey, where all sowable lands are in 
cultivation, irrigation has an importance in increas­
ing the total crops. Irrigation, which may change 
the amount and the structure of the crops in 
agriculture, creates some possibilities and 
facilities in fertilizer consumption. Irrigation is 
done by DSI, TOPRAK SU and by farmers themselves. 
DSI irrigates 486 038 hectar, TOPRAK SU irrigates 
649.493 hectar and farmers irrigate 1 786 107 hectar 
by their own pOSSibilities.(l) 

By the end of the sixth five year plan, 3 685 
million hectar land is planned to be irrigated. 

Irrigatable land potential, calculated taking 
into consideration the, physical and chemical 
properties of soil, facilities of irrigation and 
economical factors such SR pay back possibilities, is 
85 million hectare 

In the expectation of irrigatable land, a 
systematic path is followed: first land potential and 
water pptential is balanced and second future crops 
target are taken into consideration. 

By the end of 1992, the total of irrigated land 
will be 4.3 million hectare It is assumed that 
AtatUrk Dam and Lower F~rat Irrigation will not in 
operation upto this date. 

(1) TUMA§, Glibre Rasyonalizasyonu ve Enerji Tasar­
rufu Projesi,V 2, 1983. 

J. 
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Calculating Turkey's crops projection Leontif 

Input-output(2) method is used by DPT. In this 
method, the aquation is given as: 

X=AX+F 
X=Possibilities of production sector, (nxLi) 

vector 

A=Input-Output relation matrix (nxn) 
F=(nx ) column vector indicating final demand 

level 

The study in this method is divided in two 
stages; at first, export projections are calculated 
according to the development of foreign markets in 
the last years, changes in the domestic demand 
trend, and using expect opinions. Second, domestic 
demand is calculated using household consumption 
expectations. Income increase and population increase 
are used in this part. Finally, total crops demand 
projections are calculated as seen in table 3.5. 

The effect of chemical fertilizer on agricul­
tural harvest is investigated by Soil and Fertilizer 
Research Institute, Agricultural Research Institute, 
Sug~r Factories Research Institute and by Turkish 
Monopoly. The results of these investigations are 
published as "Regional Fertilizer Suggestions for 
Several Plants". These institutions conduct analysis 
of variances of several fertilizer efficfency 
experiments to find optimum fertilizer disage. The 
result of these analysis is given in table' 3.6. 

As described above, to reach total fertilizer 
demand the method studied step by s.tep sowable lands 
and then the irrigation possibilities for these sow­
able lands. The target crops projection and optimum 
fertilizer disage. to reach these target gives finally 
the total fertilizer demand seen in table 3.7. 

(2)Chrang Alph~._.C" Matematiksel iktisadJ.n Temel Yon­
temleri, Teori, 1986, pp l10. 
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Crops Demand Projections 

Plant 1984 1988 1992 
Wheat 18 210 20 100 21 900 
Barley 6 050 6 690 7 500 
Corn 1 620 2 215 2 790 
Rice 195 270 370 
Chick-pea 350 450 595 
Lentil 300 . 445 700 
Bean 230 330 500 
Cotton 580 680 800 
Tobacco 275 320 375 
Sugar-beat 12 565. 14 140 14 500 
Potato 3 330 3 690 4 080 
Olive 1 300 1 350 1 400 
Tea 550 645 750 
Sun flower 1 480 1 730 2 040 
Vegetables 13 290 15 300 17 600 
Grape 3 825 4 080 4 350 
Hazelnut 270 315 400 

Souree: TUMA~. Gtibre Rssyona1izasyonu ve Enerji Ta­
sarrufu Projesi, V 2, 1983, pp iv-39. 
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Table 3.6 

optimum Fertilizer Dosage 

PLANT 

Wheat (D) 

Barley (D) 

Corn (D) 

Sunflower (Ir) 

Cotton (Ir) 

(D) Dry 

(Ir) Irrigated 

NITRATE 
KG/Ha 

70 

68.4 

110.6 

104.0 

129.2 

54.3 

51.2 

65.3 

75.8 

65.7 

EFFICIENCY 
1/2 

1135., 
2433 

~ 2 0 

~~g~ 
1128 
1409 

660 
1010 

(1) Crops obtained from a land when fertilizer is not 

used 

(2) Crops obtained from a land when fertilizer is 

used 

Source: TUMA~, Gtibre Rasyona1izasyonu ve Enerji Ta­
sarrufuProjesi, V 2,198), pp iv-4&. 
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Table 3.7 

Fertilizer Demand Obtained by Projections Studying 
Developments in Agricultural Sector 

YEAR 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

NITRATE 
000 TON 

1134 

1237 

1296 

1355 

1415 

1474 

1533 

1591 

A% 

9 

5 

5 

4 

4 

4 

4 

P 0 
006 ~ON 

770 

904 

999 

1047 

1095 

1143 

1191 

1239 

Both in nitrate and phosphoate fertilizer 

consumption yearly increases decrease gradually. 

That may be a sign of assymptotic function. 

17 

11 

5 

5 

4 

4 

4 

Source: TtiMA~, Gtibre RaS!Ona1izasyonu ve Enerji Ta­
sarrufu Projesi, V 2, 19 3, pp iv-53. 



33 
3.4 EVALUTION OF PREVIOUS STUDIES 

In the preceding paragraph, Turkey's chemical 
fertilizer demand is investigated by trend analysis, 
regression analysis and agricultural sector analysis. 
Agricultural sector analysis which investigates the 
fertilizer consumption in a deterministic manner 
from land and water potential, domestic and export 
agricultural market demand, so plant production 
targets and finally the necessary fertilizer amount 
to match this land-water potential and plant 
production targets is found the best model by the 
planning authorities. Other methods which are not 
so detailled and accurate may be used only for 
rough calculations. However because of the scale' 
of the study and difficulty of obtaining and 
processing data the method used in agricultural 
sector analysis can not be chosen as a model in the 
study performed by the author •.. A more simple model, 
regression analysis is chosen as a research tool. 
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CHAPTER IV 

A MODEL FOR ESTIMATING DEMAND AND PROjECTIONS 

In the previous chapter, demand investigations 
such as trend analys1.s, regression analysis and 
agricultural plan analysis prepared by several 
institutions were given. In this part, the modal 
developed by the author will be explained and .the 
application of the modal to a time series data will 
be presented. 

4.1 DEMAND ANALYSIS 

Multiple regression analysis is chosen for the 
study because of its practicality of processing data 
and its deterministic nature. 

First, total fertilizer demand is divided as 
nitrate content fertilizer demand and phosphate 
content fertilizer demand because of their different 
usage by farmers. They constitute the dependent 
variables of the equations. 

Assuming that the fertilizer consumption per unit 
area 1.s fixed and knowing that the areas of 
cult1.vation increase every year in Turkey~ The total 
areas of cultivation is the most important variable 
influencing the fertilizer demand.(l) So it is 
chosen as the independent variable. 

Knowing the fact that the usage rate of ferti­
lizer is higher in irrigated cultivation areas. (2) 
The tatol irrigated areas are chosen as the second 
independent variable. 

(1) Agr. Eng. Ahmet Erdin, An Interview about the 
Usage of Fertilizer, Ala§ehir, 1987. 
(2) Ibid. 
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From economic point of view, . the wealth of farmers 

and the price of fertilizers effect the fertilizer 
consumption(), so agricultural income and fertilizer 
prices are chosen as the third and fourth independent 
variables. 

The current fertilizer prices and current agricul­
tural income figures are corrected by the deflator and 
1969 fixed figures are obtained as shown in tables 
4.1 and 4.2. 

Because of the scarcity of data about agricultural 
sector only years between 1971 and 1984 could be 
taken as an investigation period. Full data is shown 
in table 4.2. 

~he initial regression equations are: 

~ NITRATE= ·f (LAND, IRRIG'D LAND, AGR. INCOME, PRICENITR ) 

~ PHOSPRATE=f(LAND, IRRIGtD LAND, AGR. INCOME, PRICEpHOSPH) 

Land is the total sowable land in Turkey, in 000 
Ha, Irrig'd land is the total irrigated land, by state 
and by farmers' own possibilities, in Ha. 

Agricultural income is· the total agricultural 
income of Turkey in 000 TL and finally price is the 
TL price per kg of nitrate and phosphate fertilizer 
respectively. 

As a result of the multiple regression analysis 
the following equation with their confidency level 
are obtained. 

Equation 18 NITRATE=-7824. 65+0. 5142(LAND) 
R2 F x t= 1.812 
82 47.~ df= 11 

X= .05 

(3) Ibid. 
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Table 4.1 

Current Figures and 1969 Fixed Figures of 

Fertilizer Prices 

YEAR 
NITRATE FERTILIZER 

CURRENT (TL/KG) FIXED 
PHOSPHATE FERTILIZER 

CURRENT (TL!KG) FIXED 
.. 

1971 6.40 4.59 ·10.85 '. 

1972 6.40 3.95 10.85 

1973 6.40 3.23 10.85 

1974 - 6.40 2.52 10.85 

1975 12.75 4.32 15.25 

1976 12.75 3.72 15.25 

1977 12.75 2.97 15.25 

1978 12.75 2.07 15.25 

1979 11.00 1.04 13.00 

1980 57.50 2.47 112.50 

1981 100.00 3~27 200.00 

1982 100.00 2.57 200.00 

1983 100.00 2.00 200.00 

1984 190.00 2.54 380.00 

Source: Ak1n 01gun, Agricultural Engineer (MS), 
Ttirkiye'de GUbre'ye Uygu1snan SUbvansiyon Po1iti­
kas1 ve orta{a Q1kan Sorun1ar ile QozUm yo11ar1, 
Ege Universi y, 1985. 

7.78 

6.69 

5.48 

4.26 

5.16 

4.45 

3.67 

2.47 

1.23 

5.23 

6.55 

5.14 

4.00 

5.07 

, 
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Table 4.2 

DATA USED IN THE REGRESSION ANALYSIS 

YEAR 
DEMAl~DI 
000 TON 

LAND II 
000 Ha 

IHRIG LANDIII PRICE~) AGR INC9ME 
Ha TL/KGIV 000 TL 

1971 

1972 374.4(1) 15 950 296.1(2) 
1973 430.2 16 030 279.9 
1974 382.7 16 154 217.6 
1975 367.5 16 241 324.:'1 
1976 590.6 16 321 521.9 
1977 665.5 16 531 572.7 
1978 776.4 16 352 635 
1979 778.9 16 607 659.8 
1980 638.1 16 379 428.8 
1981 776.4 16 711 495.3 
1982 847.2 16 967 569.6 
1983 975.7 17 164 655.5 

(1) Nitrate demand 

(2) Phosphate demand 

(3) Fixed 1969 prices 

Source: I, III ~UMA§ 

1 240 370 3.95 
6.69 

1427 061 3.23 
5.48 

1 628 216· . 2.52 
4.26 

1 670 185 4.32 
5.16 

1 889 176 3.72 
4.45 

2 013 988 2.97 
3.67 

2 188 665 2.07 
2.47 

2 265 747 1.04 
1.23 

2 921 638 2.47 
5.23 

2 992·902 3.27 
6.55 

3 064 165 2.57 
5.14 

3 174 973 2.00 
I 4.00 

II, V Iktisadi Rapor, TOBB several years 
IV Ak~n 01gun, Agr. Eng (MS) . 

: 

35 558.0 

31 394.1 

34 658.0 

38 352.3 

41 479.1 

41 000.3 

41 873.8 

42 985.2 

43 621.8 

43 556.9 

46 514.5 

46 329.8 
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Equation 2:!:JPHOSPH=-681.56+0.0285 (AG INC) 
R2 F x t=5.l86 

.73 2b.9 .05 dy=.ll 
x=.005 

Regression figures obtained by Eq 1 and Eq 2 
and real figures are combined in table 4.3. 

Appendix I shows the output of the computer 
program. 

4.2 FUTURE ESTIMATIONS OF TURKISH FERTILIZER 
DEMAND BASED ON THE REGRESSION ANALYSIS 

While one purpose of regression analysis is 
to determine the variables explaining an event, the 
other purpose is to make inferences for the future. 
The latter use of regression analysis is more 
difficult than the former because one can not 
fully assure that the regression function which fits 
the past data will also be appropriate over the wider 
range of thi independent variables(l). We encounter 
another difficulty when we tr~ to estimate the 
dependent variable bacause we need the estimated 
values of independent variables. So two kinds of 
errors, one coming from the function and the other 
coming from the estimated values of independent 
variables, will enter the analysis. 

During the period of investigation of the study 
(1972-1983) and after the regulations about the 
distribution and price policy of fertilizer has 
changed several times. The distribution of fertilizer 
which was performed by TZDK and T~FA~until 1 july 
1986 is left now to the dealers of fertilizer 
factories. On the other hand, the price which was 
quoted by producers and distributor institutions, 

(1) Neter, john and Wasserman, William, Applied 
Linear Statistical Model, Homewood, Illinous, Richard 
D. Inc., 1974. 
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Table 4.3 

Comparison of Real and Regression Figures 

NITRATE HITRATE 
YEAR REAL, REGRESSION REAL REGRESSION 

1912 314.4 )16.'8 296.1 331 •. 8 

1973 430.2 418.0 382.1 213.2 

1914 382.1 481.1 211.6 306.2 

1915 367.5 526.5 324.1 411.5 

1916 590.6 561.6 521.9 500.6 

1911 665.5 678.6 512.7 486.9 

1918 116.4 583.6 635.0 511.8 

1979 718.9 715.0 659.8 543.5 

1980 638.1 597.0 482.8 561.7 

1981 116.4 168.0 495.3 559.8 

1982 874.2 899.8 569.6 644.1 

1983 915.7 1001.1 655.5 - 638.8 

Source: Calculated. 



when there is no agreementobetween them by the 
Ministry of Food-Agriculture and Breedering, began to 
be quoted in dollar basis by the Money and Credit 
Assembly for 6 months periods after 1984. And finally 
from. 1 july 1986 the government set the fertilizer 
prices free. 

All these fluctautions in the agricultural 
envi,ronment show the difficulty in correct estimation 
of future fertilizer demand. 

Estimating for both future land and agricultural 
income figures graphical extrapollation method is 
used. (Chart 1 and 2) 

Total cultivation land, the independent variable 
of nitrate demand equation is expected to continue 
its increasing trend in the following years, being 
17 800 in 1988 and 18 270 in 1992. (Table 4.5) 

Short-run land improvements which will be 
realized by the state is taken into consideration. 

Agricultural income, the independent variable 
of phosphate demand equation is expected to increase 
also in the following years being 54 billion TL in 
1988 and 59.5 billion TL in 1992. (Table 4;5) 

The importance given to the agricultural sector 
and to the farmers by the government in the last 
year is expected to continue in the threshold of 
the elections. 

The projections are based on these expectations, 
but many other political decisions will be effective 
on the future demand. 

The regression analysis shows that nitrogen 
usage depends in the sowable land area and phosphate 
usage depends on the agricultural income. 

Nitrogen, constituent of cellulose, the main 
substance of the plant is indispensible for the 
plant growth and development, so i~s directly depen­
dent to the sowable land area. The price level or 
agricultural income level do not effect very much 
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Table 4.4 
43 

Demand Projections by Using Chart 1 8.2 and EQ 1 and 

YEAR 

1988 

1989 

1990 

1991 

1992 

LAND 
000 Ha 

17 800 

17 910 

18~050 

18 150 

18 270 

Source: Calculated. 

EQ 2 

NITRATE DEM AGR INCOr~ PHOSPH DEM 
000 TON 000 TL (1969) 000 TON 

1 328 54 000 857 

1 385 55 400 897 

1 446 56 800 937 

1 508 58 000 972 

1 569 59 500 1015 
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Table 4.5 

RESULT OF VARIOUS DEMAND PROjECTIONS 

TUMA~ TREND TtiMA~ REGRES AGRIC PLAN AUTOR 
ANALYSIS ANALYSIS ESTIMATION ESTIMATION 

N P 0 N P 0 N P 0 N P 05 
YEAR 000 TON 0002TaN 000 Ton 0002T6N 000 TON 006 ~ON 000 TON 000 TO] 

I , , 

1988 1 211 963 1 242 913 1 355 1 047 ·1 328 857 1 

1989 1 262 1 005 1 304 953 1 415 1 095 1 385 897 

1990 1 312 1 046 1 359 993 1 414 1143 1 446 937 

1991 1 363 1 088 1 414 1 034 1 533 1 191 1 508 972 

1992 1 414 1 129 1 520 1 074 1 591 1 239 1 569 1 015 

Source: TtiMA~ and CALCULATED 
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its usage because it is a "must". 

On the other hand, as phosphQrus effects only 
the quality of the crops, it is of secondary impor­
tance. It is used accordingly to the the farmers' 
purchase capacity in ther words to the agricultural 
income level. 

Another important finding is that the demand 
appears independent from the pure changes in the 
result of the regression whereas it is dependent in 
actual life. This fact may be explained by the real 
(or 1969 fixed) prices are taken in the analysis in 
spite of actual prices. So inflation rate being 
higher than fertilizer price increases shows that a 
decrease in the real (1969 fixed) prices and no 
significant correlation between price and demand 
could obtained. 
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CHAPTER V 

SU1mARY, CONCLUSION AND IMPL~CATIONS 

As described in the previous chapter, the 
domestic fertilizer demand will increase in the 
following years. The domestic demand of nitrate 
content fertilizer which was 1 236 000 ton, while the 
domestic production was 990 000 ton and the domestic 
demand of phosphate content fertilizer which was 
904 000 ton , while the domestic production was 
714 400 ton':in 1986 is expected to be 1 591 000 ton 
with a domestic production of 989 000 ton and 1 238 000 
ton with a domestic production of 722 900 ton in 
1992 for nitrate and phosphate content fertilizers 
respectively. In other words the deficit increases 
from 274 000 ton to 602 000 ton in nitrate fertilizers 
and from 190 000 to 515 000 in phosphate fertilizers. 
Deficits are planned to be satisfied by' import 
policies. 

When the study estimation is compared with the 
other estimations, no huge differences are noticed. 
Author estimation ha~ the second largest figures 
for nitrate fertilizer, demand and the smallest 
figures for the phosphate demand in comparison with 
the other studies. Agricultural ,plan estimation has 
t~e largest figures for both nitrate and phosphate 
fertilizers. 

Unfortunately there is no stable investment 
policy to decrease the supply deficit. Important 
deviations are noticed especially in state invest­
ment programs. The main investors and producers in 
the fertilizer sector are Azot Sanayii, IGSA~ and 
Iller Bankas~, Urfa, Tekirdag, Mugla-Ayd~n, Elbistan, 
Yozgat-Lorgun, Qanakkale-Qan with beginning dates of 
1976 and which are in the 1980 Investment Program 



study Project are out ot9program now. (1) 

Fourth fertilizer complex, which was in the 
1980 Program with a project value of 29 billion TL 
is now in the study-project phase. Anadolu Fertilizer 
Complex entered in the program as a study with a 
value of 11 billion TL. Maz1dag1 Fertilizer Plant 
continues as a study-project since 1976. Trakya 
Fertilizer Complex project is in study stage from 
1979. 

As clearly noticed above, all these gigantic 
state owned projects develop very slowly and without 
stability. Investment could not be realized in the 
programmed period and huge changes arise in the 
investment decisions at the project stage. 

Although that capacity allocation of the sector 
is increased from 30-40% (before 1980's) to 75-80% 
a985) it is not still sufficient and importation 
become indispensib1e. 

Besides the instability of the investments, 
the other major problem of the Turkish fertilizer 
industry is the import raw material dependence. 
Ammonia, phosphate rock, pirite, sulphuric acid and 
phosphoric acid are the basic inputs of the sector. 
Unfortunately there is not a secure and stable 
policy to provide these inputs in our country. If 
we neglect the small production of KUtahya and IGSA§ 
there is no serious awnonia plant in the country. 
The presence of phosphate rock in our country is 
unknown and phosphate rock without H2S04 ~s useless. 
On the other hand, sulphuric acid production 
fluctuates, a stable production can not be obtained. 
In short, there is no stable behavioUr for the raw 
material problem. 

As a result, state decision authorities must 

(1) EYA DATABANK, Konjonktiir Raporu,Gtibre Sanayii 
ye Sorun1ar1, 1983. 
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be more sensitive for fertilizer plant investments, 
creating more stable medium for them and accelerat­
ing their progress. 

Incentives also must be given to the private 
sector to make the fertilizer sector attractive for 
new investments. 

Realistic and permanent solutions for raw 
material problem is indispensible. Domestic stable 
sulphuric acid and ammonia production must be main­
tained. New plant establishments are required. 

In conclusion, we state that this study will 
reach its purpose if it describes the present 
fertilizer producers and then problems, also the 
present and future demand potential of the sector 
and giv~s some guidelines to the government and 
corporate planners also to the researches of the 
subject. 
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p~: ICE 
I F.:F I (3 

0.0267 0.0102 
-0.3850 -0.1341 

-1.3133E-05 -6.7945E~05 

F 

F BETP,. 

I' . 
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:MAND ANALYSIS OF PHOSPHATE FERTILIZER IND. 

\RIABLES NOT IN THE EQUATION = 

\RIABlE PARTIAL TOLERANCE F 

~ND 0.0899 0.0000 0.0570 

JMBER OF VARIABLES CRITERION MET 
::~:O F I (.j I ~3H 

IN C:Of'iF'LETED 

JhBEP C)F C.Ui'II'il-l,r·,.a.i L I i<E~:; FE{~.I) 20 
JMBER OF ERRORS DETECTED 0 

t::" ._' 
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