WORLD FERTILIZER SITUNION
19/8 -85

AND ©UTLOOK

'“////'{/ '/z'///////v/

1972 1573 1974 1975 1976 1977
World Fertilizer Consumption

II Dc INTERNATIONAL FERTILIZER DEVELOPMENT CENTER

AND

I VA NATIONA.L FERTILIZER DEVELOPMENT CENTER



Prepared by

Gene T. Harris, Economist
International Fertilizer Development Center
Muscle Shoals, Alabama 35660

and

Edwin A. Harre, Agricultural Economist
Natioual Fertilizer Development Center
‘Tennessee Valley Authority

Muscle Shoals, Alabama 356690



WORLD FERTILIZER SITUNION
AND OUTLOOK ____ 1978 -85

Il Dc INTERNATIONAL FERTILIZER DEVELOPMENT CENTER

AND

l VA NATIONAL FERTILIZER DEVELOPMENT CENTER

March 1979




TABLE OF CONTENTS

Page
Abbreviations. . .. ... . i e ii
Foreword. . ... ........... e iii
Summary. .. .......... JP I | 4
Introduction. . . . .......... e e 1
Methodology . .. ... i |
LImiations .. .. oot i3
Nitrogen Fertilizer. . . ... .....................3
World Ammonia Capacity and
Nitrogen Fertilizer Production ..o 3
Warld Nitrogen Consunmiption .. ... 5
World Nitrogen Supply/Demand Balanes oo oo oo 6
Regionat Nitrogen Supply/Demand
Balances. .o s 6
North Americy . ..o o 6
Latin AMCTICU. & o v v e e e e e 7
Western Furope. ..o oo 7
Eastern Europe. . ..o oo oo 7
USSR, .. e 7
ASit Lo e e P
Africa. . ..o oo e e 7
Oceani. . ... oo il e con 1
Developing Countries. ... oot 7
Phosphate Fertilizer. . . ... .. .. e e 8
World Phosphate Fertilizer Production ... .. ..o 8
Phosphoric Acid Capacity .. ..o oo 8
Phosphate Rock .. ... ... . oot 9
Sulfur . ..o 9
Phosphate Fertilizer Production, ..o oo oo 10
World Phosphate Fertilizer Consumption. .. .. .. .. 10
World Phosphate Fertilizer
Supply/Demand Balance . ..o oo 11

Page
Regional Phosphate Fertilizer
Supphy/Demand Balanees ..o . e 12
North America ... oo RN 12
Fatin America. ..o e 12
Western Europe. oo oo oo e 12
Eastern Butope. o oo n e e 12
USSR e 12
A . e O P
Aftica . .o oo o e 12
Oceantiat . v v oo e o e e 12
Beveloping Countries . oo v oo v v o 12
Potash Fertilizer . .. .. ..o o o 13
World Potash Capacity and Producticn o ooooov v 13
World Poutash Fertilizer Consumption ... ..o o0 B!
World Potash Fertilizer Supply/Demand
Balinee . . e 15
Regional Pot:sh Fertilizen Supply /Demand
baldNCUS, L e 15
NOIE AIMCTICH - . e 15
Latin AMCHiCi. - o oo e e 15
Western Furope. oo 16
Lastern Furope. .. oo oo e 16
USSR e 16
Astt oo e 16
AfTIC . e e 1o
OCCaDid . v e e e e e 16
Developing Countries. ... oL e 16
World Fertilizer Consumption ... ... ... S to
Ownership. .. ............ e 18
Fertilizer Prices. . .. .. ...... e ... 18
References. . ... .......... e 21
Appendix A . ... ... ..., LIt
Appendix B .. ...... et ...23


http:Fuejiili.cr

16.
17.
18.
19,
20.

13.

15.
lo.
17.

TABLES

Paac
Regional Ammoenia Capacity . ... ... ... ... .. ..., O -
Regional Natural Gas Reserves . ..o o oo . e d
Regional Nitrogen Fertilizer Production. . ... .. ... ... ... e e e . R
Regional Nitrogen Fertitizer Consumption ... ... .. ... ... .
Regivnal Chunge in Nitrogen Fertilizer Consumption . ... ... .. ... e e e e e -
Repional Phosphoric Acid Capacity. . ... ... . . ... ... e e e e e J9
Regional Phosphate Reserves .. oo ... N e 9
Regionyl Phosphate Fertilizer Production. . ... 0. ... e .‘E.‘, e . .10
Regional Phosphate Fertilizer Conswmption .. ... ... .. ... .. e e et e e, RS
Regional Change in Phosphate Fertilizer Consumption . ... ... . N I
Regional Potash Reserves und Resources ..o oo .. ... R e e .13
Regronal Potash Capacity 0000000 e e e R
Regional Potash Fertitizer Production . ... o0 0 0 . e e e e 14
Rezional Fotasiv Fertilizer Consumption .. ... ... ... ... .. e e cee e 15
Regional Change in Potash Fertilizer Consumption ... ... 0 ... . e 15
Wald Fertilizer Consumption by Nutrient. . ... oo 0 o e 17
Total Regional Fertilizer Consumption (N, P5Os5,and K50y oo oo e R
Percentage of World's Fertilizer Consumed by Regions (N, P205.and K50). . oo ool e e R )
Warld fertilizer Production in Developed and Developing (“(mmms (N, P>05,and K50). . . ... e 18
World Fertilizer Consumption in Developed and Developing Countries (N, P50s5,and KH0) ... L R £

FIGURES

Page
World Ammonia Capacity and Nitrogen Production, 1967-85 . ... ... ... ... .. . oo ... .. e 4
World Nitrogen, Phosphate, and Potash Fertilizer Consumption, 196285, .. ... .. .. .. ... e .5
World Nitrogen Fertilizer Production and Consumption, 1962-85. .. ... ...... ... ... e e 6
Nitrogen Fertilizer Consumption in l’)cvclopul uml Developing Countries, 1962-85 ... ... ... e ce.. .8
World Phosphate Fertilizer Production, 1967-55 .00 o . e o 10
World Phosphate Fertilizer Production and Consuinption. 1962-85. . . 0 11
Phosphate Fertilizer Consumption in Develcoed ang Developing Countries, 1962-85 .. .. .o o 0., 13
World Potash Capacity and Production, 196785, ... .. . e e e 13
World Potash Fertilizer Production and Consumption, 1962-85 ... ... ... ... ... .. ... e e e 15
Potash Fertilizer Consumption in Developed and Developing Countrics, 1962-85. .. .. ... e e 16
Total World Fertilizer Consumption (N, 505, and K50 Combined), 1962-85 ... ... .. e e 17
Ownership of World Amnonia Capacity, 196782 ... ... ... ... ... ..... B L
Ownership of World Phosphoiic Acid Capacity, 1967-82. . .. ... ... ... .... e e e i e 19
Ownership of World Phosphate Rock Capacity, 1967-82. ... .. ... ..., .. e e e 19
Ownership of World Potash Capacity, 1967-82 ... ... ... .. .. ..... e e e e e 19
Export Prices of Selected Fertilizers, 1968-78. . ... .. ... .. e e e e e e, e 20

U.S. Index of Fertilizer Prices and Index of Crop Prices, 1965- 78

LI I O T T T T S T S S SO


http:icrtili.cr

ABBREVIATIONS USED IN THIS REPORT

| N Nitrogen
P o e Phosphorus
PrOg oo Phosphate
K oo e e et e et e e Potassium
) Y0 I I Potash
TSP e Triple Superphosphate
NSP . o e Normal Superphosphate
MEASURES
R P thousand cubic feet
Tt | S metric ton
A percent
107 . billion

GOVERNMENTAL AND INTERNATIONAL AGENCIES

|2 O I Food and Agriculture Organization of the United Nations
1120 5 o I International Fertilizer Development Center
ISMA & s e e e International Phosphate Industry Association
TV A . e e e e Tennessee Valley Authority
185 1 510 P I AR United Nations Industrial Development Organization

USAID &t e et e e s e s a e U.S. Agency for International Development



FOREWORD

The purpose of this repo:t is to project th'. world and regional supply/demand
situation for the major fertilizer nutrients for 1978-85. The importance of fertilizer
in the world food equation is well recognized. Large increases in food production
during recent years are to a large extent a result of the increased use of fertilizer as
well as favorable weather in most of the primary agricultural regions of the world,
The current world fertilizer market is characterized by oversupply but also by
continued strong growth in demand. Production units in the United States, Japan,
and Western Europe have closed in recent months, as worl. . «1ces have dropped
substantially from their 1974-75 levels and fertilizer producers’ profits have, in
many cascs, become marginal.

No effort has been made to predict fertilizer prices 15 the supply/demand
situation is only one of the variables in determining price levels. Labor, investment,
feedstock, and transportation costs, as well as weather and prices of agricultural
commodities, also have an effect on market conditions. These factors chaoge
rapidly. are often unpredictable, and can quickly alter both the supply and demand
outlook for fertilizers and market prices.

In 1974 TVA published a report, World Fertilizer Market Review and Outlook,
which dealt with the supply /demand situation. USAID has asked [FDC to update
this study. This report is a joint effort of 1IFDC and TVA and is based on the data
files, supply/demand analysis, and forecasting techniques used in the previous TVA
report,

Other reports that will be helpful in reviewing the world fertilizer sitiition
include the annual reports of the UNIDO/FAO/World Bank Working Group on
Fertilizers, the Second World-Wide Study on the Fertilizer Industry: 1975-2000
prepared by the United Nations Industrial Development Oruanization, and the
Current Situation and Outlook published by the FAO Commission on Fertilizers,
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SUMMARY

Potential world fertilizer production, based on currently announced construe-
tion plans and the operating wates asstumned. will increase from 98 million
putrient mt in 1977 to 141 million mtin TS5 In 1969 Jess than one-uth
of the world's fertlizer was produced in developing countries. Almost one-

fowrth will be produced in developing countiies by 1985,

World fertilizer consumption wiil increase from 93 million mt of nutrient in
1977 to over P33 million mt in FONS,

The srowth rate in world fertilizen consumption duting the next N yeats will
be .67 annuatly compared with 0,077 duting the past S yews.

World ammonia capavity has been overbuilt, Capacity mncreased by muore than
31 million mt between 1973 and 1978 and another SEmillion mtis expected
between 1978 and 1985,

Potential N fertilizer production will increase from 46 milhon nuttient mt in
1977 to 72 million mt in 1983 while N consumpuion s cxpected toincreds:

from 45 million mt to almost 67 million mt. No shottage of supply s

anticipated.

Inereases in feedstock costs are forcing N production o shitt frons such
traditional producers as Umited States, Jupan, and Western Butope to areas

where Tow-cost natural zas s availabic.

In all regions except Nortly America, Westem Earope.and Oceania, phosphore
acid capacity is projected o inerease by 3077 or maote between 1977 and

1085,

Potential phosphate tertilizer prodaction willinerease from 27 nmullion nutnent
mtin 1977 1o 39 mitlion mt in 1953, with phosphate fertifizer consumption
expanding from 26 million mt e 37 milhon mt

Potential K~ production will increase from 25 nullion nutiient mitin 1977 to
Amost 31 million mt in 1983, Potash consumption will increase trocy 23 mil-
on mt 1o 32 milllon mt. A potah fertilizer shortave 15 possible by 1985,

Between 1977 and 1983 approximately 607 of the world's nciease m K»0
production will be in the LS.S.R.
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INTRODUCTION

The world fertilizer s,tuation has changed substantially
since 1974, At that time. the world fertilizer industry
appeared to be unable 1o supply sufficient niaterials to
satisfy the demand for plant nutrients, and fertilizer prices
increased sharply. Reports of both a food and fertilizer

shortage were common; however, the cyclical nature of

agriculture and the fertilizer industiy  was once again
ipnored.

The world tertilizer market was refatively stable daringe
the 1960-05 period. However, new fertilizen production
technology was developed, ad capital quickly lowed into
what appeared to bean opportunity for sustained large-scale
returns, The result was an over-supply of fertilizers accom-
panied by distiess selling, Tow prices. and poor profus, This
fasted into the carly 1970° when demand again canelit up
with supnly,

These profitfess years led 1o caution thronchout the
indostiy - Lack of new investment: closme ot ol inefticient
plants:and delay s or abandonment of new projects. As
resubts wiven demand suesed in 1972274 surticient capacity
wis not avalable to sapply market nesds. Nations that
taditionally exported tertilizens teduced shipments to meet

domestic requirements. The 1973275 shortaves (o fear of

shortagesyresulted, and prices o most fertilizers skyrocketed
toabl-time records,

Fhis Lack ol adequate fertizer supplies caused niny
developimg countiies to realize the need (o proance « majon
sire ot thens own ferlizer requirements, A the samwe
time. deseloped countries expanded capacity because of the
profitable sitaation that existed. Between 1973 and 1978,
world sommania capacity incieased 307 world phosphoric
avid capactty ancreased by S and wanld potash capacity
tmereased by 1070 These mareases Tanve resulted in oaeess
ferttlizer capacity s ana alder, et Neent plants. paticalaly

those wath lueh teedutock conts, e beme phased out of

|\I‘ulll(!lnn.

During the 23 vears psor to 1974 ternlize consumption
had anereased o relativels stable e I 1975 wonld
comumption dechimed o the thst time inrecent history ., In
1975 dechines again occwired in some nago; cotisuminy
countries. meludine the United States. Since 1974 th
marhet has been chuacterized by wide swings in consump-
tion rather danasteady crowth tate. This makes it mote
difficalt 1o predict futie use since the hase period selected
cirvresult i a Lage difference in projected sowth in the
use of fertilizer.

The eychical pattemn of the feutilizer industry is charae-
terized by long pesiods of oversupply dollowed by Driefl
perinds of shortages. The purpose of this seport is to
indicate the current and future supply situations and to
estimate future conswmption fevels, assiming unvestricted
world trade. Shortages or surpluses that aie ikely to occur
onaregional basis we also identitied.

MET!{ODOLOGY

The methods of predicting consumption and the values
assumed for operating rates, foss factors. and industrial
usage should be reviewed carefully before comparing results
of this study with others. The methodology used in this
report including assumed operating rates. lToss factors, and
allocations ol supply to industrial nrrkets remain essentially
the same as those used in the previous Worid Ferilizer
Marker Review and Outlook published by TVA in 1974 (1).

The historical production-consumption statistics used in
this report e FAO fizwres for 196277, Data for 1978
were not avaifable. The TVA fertilizer plant capacity iiles
were ased as the sonree or historical and projected capacity
data These files e revised as documented announcements
of new plants or modifications of existing plants are made.
The TV A iles contain capacity by plant for cach country,
as wellas the FAO data, and can be accessed by ainvone
through the General Electiic worldwide compurer time-
sharing system. Capacity data ased inthis study are as of
Septeinber 197X,

Data we onu July-bune teiilizer yea, except to
countites aeporting on o calendar-vear basis. Calendan-
year data Tor 1977 were combined with the 1976-77
fertilizer yea. Al tizares are expressed in terms of nutrient
(N, P>05. 00 K>O) and are in menic tons, Piosphate rock
used for direct applicaiion to crops was not included in the
cotsumpty o fignres,

Increases i fertdizer consumption generally oceur in
three phases. Phiase one represents the rapid arowth diiring
cirly stages of developiient, Phase two is the transition
pentod herween rapid development and o mature market
and is charactenized as a rising staight line. Phase three is
the olders matwe mwket in which decreasing sates of
increise e observed. A Towrth phase in which some
countiies, particulnly ig Larope. may now be included s
one ol nogrowth, with vear-te-year flnctuations in consump-
ton merely ceflecting changes in price relationships. The
fist step in the forecast is 1o determine the market phase
for cach countiy - This helps to indicate the future arowt
vates that can be expected and. hienee the tvpe of curve to
be used in forecasting,

Prajections can be made as a single number or as g range
of values. Ranges are ditficult to detine. may have little
statistical meaning, and are otten misused. Thereiote, a
singie projection has been used. This should be thought or
as the midpoint around which vear-to-vear fluctuations will
oeeur.,

Neither [FDC nor TVA has a unigue method for fore-
casting fertilizer supply and demand. Some  technigires
wark better for one country than for another. The method
used for forecasting consumption in this study was fitting
historical time series data 1o ten basic regression equations
and using these equations as a euide in making consumption
projections. Usage that would be implied by these projec-
tions on a per-capita and per-heetare basis was compared o
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Lstorica. usage to serve as a check. Differences in future
growth rates indicated by these equations were examined
counury by country within regions and modified where
necessary. Although statistical techniques are helpful in
making projections, judgment must be involved in fore-
casting the direction and magnitude of change. Therefore,
these results were reviewed within TVA and IFDC, and
adjustme=is were made to reflect additional information
available corcerning future fertilizer consumption in each
country. Projections were made on an individual country
basis and then grouped by geographical regions as shown in
appendix A.

Any planning done by the fertilizer industry muct be
based on estimates of future demand. Each projection
method has merit but also limitations. All are faced with
the iack of reliable and compar.ble data, particularly when
worldwide forecasts must be made. All methods assume to
some extent that past trends and relationships will continue
into the future.

Probably the most common approach to projecting
future demand is extending a straight line that best fits the
historical data. Although what happened last year may be
the best indicator of what will happen next year, it may not
give valid indications for thelongrun, because large percent-
age increases can be compounded into astronomical levels
of use. Also, the time period used in the calculation of the
growth rate can distort the real long-run growth pattern,
turning cyclical market swings into fictitious growth
markets.

Another method used in deternnining future demand is
based on cropland and recommended levels of fertilization.
ldeally, this method should be the most accurate of the
forecasting techniques; however, past performance  has
shown that farmers rarely use fertilizer at the recommended
rate. Thus, cither some percentage of utilization must be
assumed in order to arrive at the forecast. or actual usage
levels per crop must be known. These detailed data are not
available for most countries. In this study the fertilizer
usage rates per hectare that would be implied by the
projections were compared v.ith histerical rates for the
combined areas of ninc majo1 ¢.ops.

Another method of forecasting fertilizer demand is to
project food requiremen’s and then estimate the fertilizer
needed to produce the required amounts of crops and
livestock. Key variables in this type of study are food
consumption per capita, population growth rates, and shifts
in diet to more meat as income lcvels change. Here again,
usage of fertilizer per crop is required; but such data are not
available. In this study, per-capita consumption of fertilizer
was used to check the projections on the assumption that
there is a relationship of fertilizer to increasing food require-
ments and that this relationship is a function of population.

Potential fertilizer production estimates have been based
on the production capacity in each country. Because of the
complexity of fertilizer production and to avoid double
counting, estimated production was based on the capacity

of the basic fertilizer materials. For example, in the case of
nitrogen, production estimates are derived from total
ammonia capacity rather than the capacity of individuai
products such as urea or ammonium nitrate. This procedure
is discussed in more detail \n the analysis of the production
of each nutrient.

In this study, coun‘:ies that produce fertilizer materials
based on imported ammonia or phosphcric acid are not
considered to be producers since this would result in a
portion of the supply being counted ‘wice. In those coun-
tries where a portion of the fertilizer preduction is based on
trade in aminonia and phosphoric acid, it is difficult to
determine meaningful historical operating rates and thus to
project actual production levels.

Nameplate capacity has been bascd on plant operation
of 330 days/year in all areas, except the United States and
Canada where 340 days has been used. Plants that report
capacity on an annual. rather than a daily basis, were not
adjusted. June 30 vas used as the cutoff date in determining
the first year of operation. For example, a plant with an
announced startup date of May 1979 would be listed as
operating in 1979. A plant scheduled 1o begin operations in
August 1979 would not be considered until 1980. All
announced plans are included in this study except those not
giving sufficient information on scheduled completion
dates.

After the world capacity was tabulated for each year,
1967 to 1985, the first step in estimating the potential
supply of each fertilizer nutrient was to calculate the
expected total production. It was assuined that a new plant
does not reach its full production level until the third year
of operation. Operating rates vary by country; however, for
most developed countries an operating rate of 30% for the
first year, 70% the secord year, and 90% the third year was
assumed. In developing countries, it was assumed that new
plants would operate at 20% capacity the first year, 40%
the second year, and 70% the third year and thereafter.

After the estimated production level is determined, two
additional adjust:aents are needed to arrive at the potential
fertilizer supply. First, it was assumed that conversion
losses in all regions were 10% for nitrogen. 6% for phosplate,
and 4% foi potash. Second, industrial usage of nitrogen was
estimated to be 20% of total supply in the developed
regions and 10% in developing regions. For developed
regions phosphate industrial usage was assumed to be 10%
of the phosphoric acid supply and 4% of the potash supply.
No industrial use of phosphate or potash in the developing
regions was assuined.

These procedures were used to estimate the potential
level of fertilizer production that can be expected for any
given year. Actuzl production is determined by market
conditions. Potential production is a measure of the capa-
bility of the industry to meet demand and should not be
confused with actual production. The difference between
the potential production and estimated consumption
should help to indicate (1)if additional production capacity



is needed and (2) what price reiationships and government
policies must accomplish worldwid= to bring supply and
demand intc equilibrium.

A worldwide supply /demand balance does not necessarily
occur when production and consumption are statistically
the same. There has been about a 5% difference between
reported production and consumption. This reflects such
things as (1) overformulation in compound fertilizers,
(2) distribution losses including pilferage, (3) inherent
problems of measuring and reporting fertilizer usage, and
(4) material in the distribution pipelire (produced but not
yetconsumed). A world ratio of supply to demand of about
1.05 suggests market equilibrium. Fluctuations around this
level indicate inventory depletion or accumulation. The
potential surplus or deficit shown in this study does not
include any adjustments for transportation and distribution
losses.

LIMITATIONS

Availability of reliable data is the major limitation of
this type of study. Two of the largest fertilizer producers
and consumers in the world are China and Russia, neither
of which makes data readily available. The degree of
accuracy of data from many other countries is unknown.
Data from countries reporting on a calendar year have been
combined with those of countries reporting on a fiscal year.
Actual data on losses and operating rates were also very
limited.

Consumption is estimated as a residual from reported
production and trade data; thus consumption estimates can
be in error if inventories change significantly frem year to
year. Some countries may develop large inventories during
one year that will not be used untif a later year. This makes
consumption in the year in which inventories are being
built appear large and then appear small in the year that the
inventory is depleted. In courtries that are large net importers
and may be buying material several years in advance of
its eventuai use, the accumulation of inventory can add
significantly to the compounded 1ate of increase from
which the forecast is made. Hence, the projection should be
viewed as a trend of the amount that will be consumed
during a specified period rather than a projection for a
particular year,

Estimating fertilizer production based on capacity is
difficult * cause of international trade in ammonia and
phosphtic actd. Almost all sindies, including this one, have
estimateq reutilizer produc tion by assuming a given operating
rate. In reality, this operatiag rate varies greatly from
country to country and lrom year to year for the same
country. Some countries have very low operating rates, and
some have rates considerably more than 100%. Some of this
variability is due to exports and imports of ammonia and
phosphoric acid; however, low rates could also reflect
physical limitations that restrict  fertilizer production.

Since actual data on worldwide ammonia and phosphoric
acid trade are incomplete, it is difficult to determine if
unusually low or high operating rates are caused by trade or
other conditions. Only on a worldwide basis can operating
rates be used to historically relate world capacity and world
production.

NITROGEN FERTILIZER

World Ammonia Capacity
and Nitvogen Fertilizer Production

Almost all N fertilizers are derived from ammonia. Two
or three years are normally required from beginning construc-
tion before an amnionia plant can be brought into opera-
tion. Thus, with astudy period extending to 1985, profitable
prices could casily bring new plants into production that
have not even been planned at this time. However, with
plants currently being clesed, additional capacity is not
expected, and cc:.ent expansion plans may be reduced if
Fresent prices continue,

Capacity in the 65 countries producingammonia in 1977
was 76.6 million mt of N, a 61% growth during the past
8 years (table I). Ammonia capacity is expected to increase
by 47% during the next 8 years and reach 113 million mt of N
by 1985 (figure 1). Pe:centagewise, the largest increases are
expected to oceur in Africa and Latin America, although the
largest absolute increase in capacity will be in Asia and the
U.S.S.R. Natural gas remains the preferred feedstock. Today,
68% of the world’s supply of N is based on natural gas, so
the location of cheap natural gas will be a major determi-
nant of the location of future production (table 2) ).

By the end of 1978 plunts with almost 6 million mt of
ammonia - capacity have been closed. Japan has closed
1.3 million mt of capacity and may close 20% of the
remainine plants. In Lurope, principally Italy and Spain,
plarits with a total capacity of more than 725,000 mt have
been closed. In the United States idle capacity is estimated
1o be over 4 million mt of ammonia.

In making N-production projections, a 90% operating
rate in developed countries and a 70% rate in developing
countries were assumed. The actual rate will depend on
market conditions. In 1977 the world produced at approx-
imately these operating rates. However, in 1976 use of
these rates would have underestimated actual production
by 0.9 million mt.

In 1977 the world produced 46 million mt of N
(table 3). An estimated 72 million mt of N will be produced
by 1985. In 1977 North America produced 23% of the
world’s N. Currently, Asia ranks second, with 20% of the
world’s production. By 1985 Asia is projected to produce
25% of the world's N, and North America will be in third
place behind Asia and U.S.S.R. and only slightly ahead of
Western Europe.

During the past 2 years, world N fertilizer production
has averaged slightly more than 60% of the world’s ammonia



Table i. Regional Ammonia Capacity (3)

Capacity Rate of Change
1977 1978 980 1985 1969-77 1977-85
------------------- million MU N-eemecanmcememnennnne- B R R LR R LR
North America 18.2 17.3 17.4 17.4 37 -4
Latin America 2.8 4.3 4.4 6.8 98 144
Western lFurope 14.8 14.9 16.1 16.4 29 11
l:astern Lurope 9.4 9.9 10.8 124 68 32
U.S.S.R. 12.6 14.2 19.4 24.7 121 96
Asia 17.2 19.3 4.5 31.3 89 82
Africa 1.2 1.5 2.9 3.5 142 187
Oceania 4 4 4 4 -13 -
World 76.6 81.9 96.0 1129 61 47
N,
MILLION
mt
120
nof /__——
100 -
90+ O
ANMONIA Table 2. Regional Natural Gas Reserves (4)
B0 - CaeACIT 1
o N - Region __ Reserves
sar (trillion cubic feet)
ob—
° — \j North America 268.0
40 | NITROGEN R - 1K S
{PRODUCTHN Latin Americy 108.°
0 Western Europe 136.8
of Eastern Furope 11.4
10 LL.S.S.R. 920.0
[ NS U SES WA WY VAU S N S S T G S SHN SR S | Alricy 207.5
967 w8 69 70 N 72 73 74 75 76 17 78 79 80 81 62 83 84 & Asia 839 4
YEAR Oceania 380
Figure 1. World Ammonia Capacity and Nitrogen Production, World 2.519.6
1967-85.
Table 3. Regional Nitrogen Fertilizer Production (3)
Production T . Percentage of Region's Ammonia Capacity
Region 1969 1977 1980* 985" 1069 1977 1980) 1985
----------------- million Mt N---c-eeecennen- R R
Nosth America 7.7 10.8 11.2 11.2 58 59 65 65
Latin America .6 1.3 2.5 3.8 45 48 55 56
Western Lurope 8.1 9.2 10.1 10.6 71 62 63 65
Eastern Europe . 28 5.8 6.9 8.1 49 62 64 65
U.S.S.R. 4.2 8.5 12.2 17.8 73 67 63 72
Asia 4.6 9.4 12.5 17.8 51 54 51 57
Africa 3 q 1.1 2.0 58 57 39 58
Oceania . 2 3 3 18 49 65 65
World 28.4 45.9 56.8 71.7 60 60 59 63

1. Based on 90% operating rates in developed countries and 70% rates in developing countries.



capacity. Production of N fertilizer in 1985 is projected to
be about 63%% of total capacity. Although production as a
percentage of capacity has been this larpe belore, this
projected high tevel mav occur dgain becanse most of the
98S capacity will have been in operation for a substantial
period, whereas currentiy much of the capacity is new.

Many different fertilizer materials contain N.but urea with
H6%0 N s rapidly becoming the market leader. At present,
world urea capacity is estimated 1o be over 28 million mt of
N TCis sehieduled 1o inerease to almost 38 million mt by
1980 and to 45 million it by T98S.(f this growth oceurs.
by T985 urea will have the greatest share of the world
fertilizer market.

This steady increase in wrowth means that urea will
replace: some of the older, traditional products such as
aimmonium sultate and mvmonium nitrate, Considering its
high analvsis and lower shipping costs per unit, urea should
acconnt for an even larger pereentage of the world N trade.
I Asia urea accounts for g areater share of the market than
i most other regions.

World Nitrogen Consumption

Modern crop production systems and plant varieties
reed ample supplies of nittogen fertilizers if their full yield
potential is to be achieved. Nitrogen is of special importance
because plants need it in rather farge amounts, it is fairly
expensive tosupply,and it is easily fost from the soil.

In 1977 1otal world consunption of N was 45,1 million
mt nearly 1.7 times the amount used only 8 years earlier
(fizure 2). This represents an average increase of 6.87/year.
Fotal N usage in 1985 is estimated 1o be 66.6 million nit
(table 4) This projection would require world fertilizer
comstnption to meredse by 5.0 annually from now until
FOSS asslower rate of increase than that in recent vears.

Ast s cuniently o Targest N-consuming  rezion
(table ). In 19SS Asia will consume 289 of the world's
N fentilizers. North America, USSR, and Western Eurepe
will continue to be Large N-consting regions. However,

projected growth rates in N consunmption are still beJow the
growth levels of other recent time periods (table 5). Except
for the years when fertilizer was in short supply, the last
decade has had g rapid growth in the consumption of
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Figure 2. World Nitrogen, Phosphate, and Potash Fertilizer
Consumption, 1962-85,

Table 5. Regional Change in Nitrogen Lertilizer Consumption (3)

Change in Consu.upticz

Table 4. Repional Nitrogen Iertilizer Consumptizn (3)

__Region 1969 1977 1980
-------------- million Mt N--. ...
Nortl America 6.6 1.3 11.2
Latin America 1.1 2R 2.9
Western Lurope 5.8 8.0 8.3
IFastern Lurope 2.9 4.4 54
U.S.S.R. 3.5 7.3 9.1
Asin 6.0 11.2 14.2
' N 1.4 1.7
Geeania 2 3 .3
World 26.6 45.1 53.6

_Total Consumption

Region 1965-70 1970-75 1975-80 1980-85
North America 58 97 34 17
Latin America 73 59 54 4]
Western Europe 41 21 22 14
Fastern Europe 97 31 35 24
LLS.S.R. 116 76 33 28
Asia 113 37 S5 31
Africa 44 46 59 33
Oceama 145 11 34 23
World 75 34 39 25
e e _Share of World Consumption
1985 1968 1977 1980 1985
131 25 23 21 20
4.1 4 ) 5 6
10.0 22 18 16 15
5.7 11 10 i0 10
11.6 13 16 17 17
18.5 23 25 26 28
2.3 3 3 3 3
3 1 - | 1

66.6 1L 100 100 100




fertilizers. This increase has resulted from  widespread
educational  progrians, new varieties, and low fertilizer
prices refative to agricultural output. In many areas N was
wsed o became teadidy avaituble for e first time due to
new  production plants having beers hailt o developing
areas. 1o other sease particulardy in developed regions.
farmers operatesd at devels they deemed optimum based on
current prive relationships. In these arcas high levels of N
gse should continue but probubly will not achieve high
arowth rates,

One Taetor thatshoahd be considered in makimye consump-
tion projections s the mereased demand tor meat through-
ot the world, Mzl more tevoler s requited to produce a
given amount of protenoas el than as vrain. As meat
production meredses, mo crain s fed o disestock, This
means it N reauirenienis will o fastor than it diets
remained the same. Inaddinon o the need to produce
mote feed grains, lvestock expansion means more intensive
wse of pasture amd fonee Srops and wreater need tor N
feritizer This ~hift in dicts shoubd help o increase the N
demand in the vears ahead, The merease in demzand for
meat i offset to some extent by e areas of land
used for sovbheans. Sovheans fin atmosphene Noand thus
require little N fertilicer.

World Nitrogen Supply/Demand Balance

i 1977 the world produced 459 million mt of N and
consumed 4351 million mt. Workd ammontia capacity is
expected o incredse 4777 between now and 19835 while N
production is expected to reach 71.7 million mt. Consump-
tion is expreted tohe 606 nutlion mt. which would meun u
difference of 5.1 million mt (figure 3) or nearly 77 ol the
production. Duning the past 2 vears this difference has been
27 or less, However. during the past 10 vears this difterence
has averaged about F70 A surplus of this maenitude may not
oceur because there will contine to be capacity Shutdowns
and fow operating rates until the imbalance is corrected.
Also, some plants currently under comtruction or planned
may  be cancelled or deluyed untif the supply /demand
balance improves.

Western Europe. Eastern tucope, and the LSS R were
the only regions with netexpotts in 1977, the large increase
in cupacity and production in the 1L8.S.R. will allow the
export of huge quantities of N which will change world
trade patterns considerably.

Regional Nitrogen Supply/Demand Balances

Projections of” potential N production have been made
using variable operating rutes. For the developed countries,
an operating rate of 907¢ is assumed after the third year of
plant operation. Operating rates in developing countries are
expected to be 707 after the third year of operation. Actual
operating rates vary considerably among countries within
each classificatio, as well as from year to year. However,
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Figure 3. World Nitrogen Fertilizer Production and Consumption,
1962-85.

based on empirical data these aperating rates are realistic on
2 worldwide basis viven Tavorable market conditions.

North America Curtently, North America (Canada and
the United States) s producing mote N than is heing con-
ctmed in the rerion, In 1977 production reached 108 mil-
lion mt of N while consumption was 103 mittlion mt. Despite
this, for the fhist time in the past devade more N was
imported than was eaported as ammonia producers fonund
they could mportammoniy cheaper than they coutd pradiee
it This situation allowed inventories toinereise. {tis esti-
mated that 2677 of the U.SON capacity is based on natural
was Costing over S 00/met. (200 1o most likely costs tivs
croap of producens STOD ormore to produce wmetic ton ol
arrnone, Meanw hile, ammonia is tadine i the United
Stares at prices below this fevel. Due to the price situat-on,
it was reported in October that in the previous 18 months
>3 out of o towl 110 ammonia plants i the United States
have shut down or severely cut back operations ().

Ammonia capacity in North America ivoexpected o
remain unchanged through TORS However.a iz questiea is
whether or not the plants closed due to poor murket
conditions will be brought back into production when the
market improves. It North American producers maintain a
9077 operating rate, the production ol N fertilizers would
be about 11.2 million mt in 1980 and remain at that Jevel
threneh 1985, Consumption is expected toinerease steadily
and by 1983 reach 131 million mt. 277 above the 1977
level. This would leave a deficit of 1.9 million mt of N
fertilizers to be imported by 1985,

In the United States cheap ammonia imports resulting
from surplus capacity throughout the world will ciicourage
large imports into the United States. One major U.S. company
has a 20-vear contract with the USSR, under which
350.000 mt of ammonia were imported in 1978,1.2 million
mt are to be imported in 1979 and 2.1-2.5 mitlion nt each
year thereafter in exchange for phosphates (6).

New wninonia plants in Trinidad by 1980 and Mexico
by 1082 will compound the U.S. import situation. An
interesting issue which may arise in the near future is the
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government’s position on protecting the domestic N industry
from the inflow of low-cost imports. Specifically, should
the United States import natural gas or ammonia from
Mexico? There is strong sentiment that the United States
should be self-sufficient in ammonia production from a
food production standpoint. However ammonia producers
may not have broad supuort for restriciing the inflow of
ammonia because (1) natural gas is being rtioned at times
in the United States and (2) ammonia production is very
capital intensive and only a small portion of the labor force
would be affected if imports cause jobs to be lost,

Latin - America - Currently, Latin - American  countries
consume considerably inore N othan they produce. In 1977
production was 1.3 million mt and consumption was
2.3 million mt, However, anmonia capacity is projected to
increase by 1447 between 1977 and 1985, w higher percent-
age of inerease than for any other remon except Africa.
This increase will take place mainly in Mexico, Brazl, and
Trinidad. The additional capacity in Brazil will be to reduce
its reliance on imports, whercas the additional capacity in
Mexico and Tiinidad wili be {or export. Mexico has very
chieap natural
costs as little as SO.25/m.c.t. compared to. in some cases,

and some sources have indicated this gas

N

over 2 in the United States (8). Production potential in
Latin America in 1985 §s 2.8 million mt while consumption
is expected to be 4.1 million mt. Thus, production and
consumption will become much more halanced in - the
fuiure if the increased ammonia capacity is used to produce
fertilizers rather than for exporting ammonia. Mexico is by
far the major N-consuming countey in Latin America.

Western Europe - Currently, Western Furope is producing
about 9.2 million mt of N wiule consuming only 8.0 million
M. Ammonia capacity s expected 1o increase by only
about 1197 between 1977 and 1985, Somie plants have
recently closed because ot poor profits. Consumption is
expected o increase 2377 between 1977 and 19SS, and
even with the small increase in capacity, an N surplus is
expected to contine. However, it should become smaller
by 1985, France, West Germany, and the United Kingdom
are the Targest consumers in Western Furope.

Eastern Europe--In 1922 N production wias 3.8 million
mt, and consumption totsled L4 million. Ammonia capacity
is scheduled to increase 3297 between 1977 and 1985 with
substantial increases in Ronania, Bulgaria, Poland, and
Yugostavia. The production potential in 1985 is expected
to be 8.1 million mt. Consumption in 1983 is estimated ut
6.7 million mt. Thus, the region will continuc to export
nitrogen. Poland will remain the largest consuming contiuy,
but East Germany and Romania are both expeeted to
conste @ million metiic tons by 1985,

U.S.S.R.~In 1977 the 1L.S.S.R. produced 8.5 million mt of
N fertilizer and consumed 7.3 million mt. Exports totaled 4
record 534,000 mt. A large increase in U.S.S.R. ammonia
capacity is expected as 40 new N plants are cither planned,
under construction, or have recently been brought into

production (7). How quickly these plants come into produc-
tion and how Russia decides to allocate this increase among
the domestic and export sectors will have a large influence
on world N prices. U.S.S.R. ammonia capacity is prejected
to almost double between 1977 and 1985. This would allow
a potential production of 17.8 million nt or a 9.6% annual
increase from 1977 to 1985 and result in a surplus of over
6.0 million mt of N. The United States, haly, and France
appear to be the major markets in the short run because of
contracts that have already been made.

The S-year plan for Russia calls fog increasing mineral
fertilizer production from 90.2 to 143.0 millien mt of
products including  citemical feed  additives and  plant
protection chemicals. However, the plan calls for a 51%
increase in mineral fertitizers,

Asia- Currently, Asia consumes slightly over 11 million
mt of inoreanic N which is ahnost 2 million mt more than is
produced. Inaddition to this. China consumes a considerable
amount of organic N, The Japanese fertilizer industry is
making drastic reductions in its fertilizer capacity because
of the high cost of imporiing feedstecks and dwindling
export markets, However. despite these reductions a net
increase in Asiun ammonia capacity of 12 million mt is
exnected between 1978 and 1985, This increase is equal to
tiree-fourths of all the 1978 wmmonia capacity in the
Uniied States. Large increases o capacity are planned in
India, China. Turkey. Indonesiu. and Pakistan. The Middle
East is a big unknown. It has 574 of the world’s known oil
and 295 of the natural gas reserves (4). Although the demand
for fertilizers is low in the Middle East. the abundance cf
low-cost natural gas encourages construction of processing
facilities such as fertilizer plants. By 1985 Asian N produc-
tion could reach 17.8 million mt, 4 90°% increase from 1977,
while consumption will increase to 18,5 million mt, 4 667%
increase. The net result will be that Asia will still be a net
importer of N through 1985, China and India are by tar the
Liigest N consumers.

Africa--In 1977 Africa produced 0.7 million mt of N
and consumed 1.4 million mt. Ammonia capacity in Africa
between 1977 and 1985 is projected toincrease by 187%,
the largest percentage increase of any region. The largest
increases in capucity are expected o Algeria, Libya. Tunisia,
and Egypt.In 1985 potential production in Africais expected
to be 2.0 million mt while consumption is expected to
reach 2.3 mittion mt. Egyptis the region’s largest N consumer.
However, with 47 countries in Africa a regional supply/
demand balance is of little consequence as most countries
will continue to be N importers,

Oceanta—Australia is the only producer in the region. In
1977 production totaled 220,000 mt ot N, and the Oceania
region consumed 247,000 mt. Normally, Oceania is a small
net importer of N fertilizers.

Developing Countries—In 1977 the developing countries
produced 9.8 million mt or 21% of the world’s N fertilizer.
This compares to 11% only 10 years ago. The developing
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countries consumed 138 miltion mt of N fertilizer in 1977
which was 319 of the world's consumption (figare 4). Ten
years ago they consumed only 247 of the world's Nfertitizer.
Ammonia capacity in the geveloping countries (appen-
dix A)is projected to increase by 11677 from 1977 to 1985,
Growth in the developed countiies during this period is
estimated at 2777, Total N production in developing countries
in 1985 is projected to be 2E-0 million mt. Nittogen con-
sumption is projected to 12> 23,0 million mt which would
represent a growth of 710 during the 1977-85 period. while
growth in the developed countries will be 387 In 1985 the
developing countries will produce 307 of the world’s N
fertilizer and consume 337 of the world's N fertilizer.
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Figure 4. Nitrogen Fertilizer Consumption in Developed and
Developing Countries, 1962-85.,

PHOSPHATE FERTILIZEER

World Phosphate Fertilizer Production

The phosphate market differs from the N market in that
there are two hasic sources ot finished phosphate naterials:
(1) Products produced with phosphoric acid including TSP.
maost nitric phosphates. anumonium phosphates. and other
complex fertitizer materials, and (2) products produced
without
treating
product. Others include busic slag (a byproduct of ste
production) avuilable for fertilizer use in Lurope and the

phosphoric acid. Normal superphosphate. made by
phosphate rock with sulturic acul. is the mujor

portions of concentrated superphosphate and nitric phos-
phate that come directly from phosphate rock. This second
group of products is dechning in importance and us the
scheduled expansion in phosphoric acid comes into produc-
tion, the decline should aceelerate.

Total phosphate fertilizer capacity is not very meaningful
because capacity of NSP und TSP is usually well above
actual production levels. Thus, fertilizer capacity is consider-
ably larger than most estimates if market conditions become

very favorable. .

One of the most important ¢hanges taking place in the
phosphate industry is the trend toward phosphoric acid-
based fertilizers with the phosphate rock-producing countries
producing and exporting greater amounts of phosphate
fertilizers and phosphoric acid. Normal superphosphate will
continue to face increased competition from higher analysis
products, Hs usage, primarily in the production of low-
analysis mixed fertilizers, is expected to remain at about
today’s levels thiough 1985; however, its market share will
decline. Normal superphosphate still comprises a large
portion of the phosphate market in all regions except
North America. Also, NSP contains sulfur, which is needed
in some soils, Future production will be concentrated in
only a few arcas. An increase is expected in the total world
production of TSP by 1985 with the Jargest increase in
Asia. The ammonium phosphates and other high-analysis
complex fertilizers are fast becoming the most popuilar way
of providing phosphate to the farmer.

Basic slag production is centered in Western Furope.
Usage of this product as a source ot phosphate has been
declining with changes in the steclmaking process. Because
this product is directly related to the region’s steelindustry,
it appears that a shift o new steehmaking processes or use
of different ores would he necessary 1o bring about any
significant changes from the current production pattern,

The tuture of the woild phosphate indastry will depend
on developments in phosphoric acid and 1o a lesser extent,
in nitric phosphates. World nitic phosphate capacity s
expected to climb from the 1978 [evel ot about 3.2 nullion
mt of PA05 to almost 4.5 million mt of P>Qg by 1985,
Production will center in Eastern and Western: Europe,
million mt of capacity by
1985, Nitric phosphates will be of minos importance in

which together will have 3.7

other regions of the woild.

Phosphoric acid is sometimes used in the numuotacture of
complex tertilizers by the nitric phosphute process, Only
that portion of the P05 from the nitric seid acidalation of
phosphate rock was considered to avord double counting.

Phosphoric Acid Capacity -World phosphoric acid capice-
ity in 1977 264
S years ago (table 6) Capacity is expected to increase 3007
during the next 8 vears and reach 342 million mt by (985,
Percentazewise the Targest increase will occur in Latin

(VA million int. a 9277 ncrease over

America, but the Lagest absolate inerease will be in Asia
and the TLS.S.R. where capacity in both arcas will increase
by over 2 million mt. These two regions will have 357 of
the world’s phosphoric acid capacity by 1985 compared ta
20% currently. Al regions except North America, Western
Lurope, and Oceania are projected to increase their phos-
phoric acid capacity by 50% or more hetween 1977 and
1985, North America which now has 35% of the world’s
capacity will have only 279 by 1985,

In order to analyze the future supply capability of the
phosphate industry. it is necessary to look ut the raw



Table 6. Regional Phosphoric Acid Cajpacity (3)

Capacity hate of Change
Region_ 1976 1977 1980 1985 1969-1977 1977-1985
------------------- million mt P205------------------ R R R R PR
North America 9.1 9.3 9.4 9.4 48 1
Latin America 9 1.0 1.4 2.2 54 122
Western Europe 4.7 4.7 4.7 4.7 54 1
Eastern Europe 1.5 1.6 2.1 2.5 166 56
U.S.S.R, 4.0 4.5 5.4 6.8 276 51
Asia 24 3.1 35 5.3 154 73
Africa 14 2.0 2.5 3.2 290 60
Oceania 3 3 3 3 14 0
World 242 26.4 29.3 34.2 92 30
materials that are important in the manufacture of phos- Table 7. Regional Phosphate Reserves (8)
phate fertilizers.
s - Reserves
o hat Eetitte , ate roc _ .
Phosphate Bnck L:slnn.xtus of world phosphate rock Region (villion product tons)
reserves vary widely. Itis generally felt that an ample supply —
for the foresecable future exists, and current reserves are North America 332
estimated at 144 billivi (10”) mt of equivalent 30% P,05 {V'Lt:ﬂr/:]";t:;;)t 3
grade ‘(mhlc 7) (8). :‘\n arbitrary judgment would probably Fastern liluropc -
classify only 25% of this total as being potentially recover- U.S.S.R. 7.5
able by present-day economics and technology . Asia 22.1
Phosphate rock production will be a key to the growth Airica 61.2
) . . . S o ! Occania 2.1
and production of phosphoric acid and phosphate prodiets.
In 1977, world production of phosphate rock was 115.8 mil- World 144.2

lion mt ol product (9). Production is concentrated in the
United States, USSR, and northwest Africa. An ISMA
forecast based mainly on producer surveys in. . ates a liarge

increase in production potential by 1982, More than half of

the increase would come from North America and northwest
Africa. With a production potential of 172.2 million mt by
1982, the phosphate rock situation doss not appes; to be a
limiting factor in phosphate fertilizer produciion.

In 1977 North America accounted ror 417+ of the world's
phosphate rock production whereas by 1982 the region is
expected to have only 3077 of the potential production.
Africa should be able to increase its share from 25% of the
actual production in 1977 to 284 of the potential produe-
tion by 1985, During the same period. U.S.S.R. would
decrease her share of world phosphate rock production from
219 to 176, The Near Last has the potential to increase
production from
product. Theie are so many unknowns about some of the
new rock reserves that it is virtually impossible to predict
the quality and quantity of rock that will be available for
world markets. Even with such uncertainties, rock capacity
is shifting castward, as is capacity for phosphoric acid and
related products. However, Africa and North America will
continue to be the leading export regions but will have help
from the Near Last producers. Western Europe will remain
the largest importing region with Eastern Europe and Latin
America being second and third, respectively.

4.0 villion mt to 12.3 million mt of

Sulfur—Sulfur is of primary importance to the phosphate
industry as about 557 of the sulfur usage is in phosphate
fertilizer production. 1t isone of the most plentiful minerals
and is 4 byproduct of the petroleuwm and nonferrous metals
processing industries. However, shortages of sulfur are being
reported. Production has stagnated, particularly  Frasch
sulfur in Mexico and the United States, while consumption
has been steadily inceasing. There appears to be plenty of
sulfur in the world, but production costs tend to increase
in direct relationship to availability. The big unknown in
the present sulfur-market situation is the effect of increased
natural gas costs on production and how much sulfur
production will ocecur from involuntary sources such as
stack gas, coal. and similar sources. Supply from these will
depend 1o large extent on environmental regulations. In
1977 only 48% of the 49.0 million mt of sulfur produced
came from Frasch mines and pyrites with the remainder
being produced by involuntary sources. The Sulphur
Institute has projected that very little change in the future
will be made in the amount of sulfur coming from Frasch
mines and pyrites, but a large increase is expected in the
amount of sulfur obtained from gas, oil, smelter-coal, and
gypsum operations (10). The rate of consumption for
nonfertilizer usage is declining, although usage in sulfur-
asphalt construction materials has been very important



recently. The uncertainty about involunt.ry production
which is based more on environmental regulations than on
cconomics, has made producers reluctant toinvest and
develop new voluntary production.

Fhosphate Fertilizer Production -Potential production
of phosphate fertilizers is much more ditficult te estimate
than for either N or K20, The following steps were used to
estimate  phosphate  production: (1) Project basic slag
production (important in Furope as 2 byproduct of steel
industty): (2) Project NSP- production: (3) Add nitric
phosphate capacity. assuming 90 operating rate in
developed countries and a 7077 operating rate in developing
countries. Operating losses were deducted. but 1t was
assumed that all mitric phosphaies were used in fertilizer:
(4) Project TSP production: (3) Add phosphoric acid
capacity assuming a 907 operating rate in devoloped
countries and a 7077 operating rate in developing coun:rics.
Operating losses and mdustry usage adjustments were also
made. In the manutacture of TSP phosphorie acid mukes
up about 307 of the total. Thus. to avoid double counting,
this must be deducted from the phosphoric acid available.

Use of the Y07 uperating rates for producing phosphate
fertilizers in developed countries and the 707 rate in
developing countries is arbitrary as the actual rate wil
depend on market conditions. In 1972-75. the world
slightly exceeded these rates. However. in 1977 production
was anly 9377 of the amount that would have been indicated
by these rates, which meuns that use of these rates would
have overstated actual production by million mt.

In 1977 the world produced 27.3 million it of phiosphate
fertilizers (tuble &) An 389 million mt of
phosphate fertilizers will be produced by TO8S (figure 5).
In 1977 North America. the world's largest phosphate
producing region, produced 297 of the world’s phosphate
fertilizers. Western Europe ranked second with 2077
Currently, U.S.S.R. und Asiu combined produce about the
same amount as North America. but by 1985 their produc-
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Figure §. World Phosphate Fertilizer Production, 1967-85.

tion will exceed that of North America and Western turope

combined.

world Phosphate Fertilizer Consumption

Soils deficient in phosphorus show good crop yield
response to additions of phosphatic fertilizers. The phos-
phorus level of the soil can be built up by repeated applica-
tions ol phosphatic fertiiizes to the poi L whiere little or no
response 1o phosphate oceur.. This siv sation has developed
over much of the intensively farme: areas of Lurope and
North America. Under these condit ans correct phosphate
fertilizer manaeement will come fre najudicious balancing
of the phosphate v moved by cre s and addition ot phos-
phate. Phosphate desicieny, 22 ooy marked in many tropical
soils and is ofter a key factor limiting agricultural produc-
ton.

Table 8. Regional Phosphate Fertilizer Production (3)

Rate of Chanie

Production
_Region 1969 1977
------------------- million mt P.,O5
North America 5.1 7.8
Latin America 2 1.2
Western LEurope 5.5
Eastern Europe 1 2.9
U.S.S.R. 4.4
Asia 2.0 3.6
Africa N .9
Occania 1.2 1.1
World 18.5 27.3 3

33

1985% 1969-1977 1977-1985
7.9 53 i
2.1 39 84
6.0 -2 9
4.4 55 52
1.5 127 70
6.8 83 92
2.8 26 205
1.4 -8 30

38.9 47 42

a. Based on 90% operating rates in developed countrics and 70% rate in de 'cloping countries.



In 1977 world consumption of phosphate was 26.5 mil-
lion mt of P>0g (table 9). Phosphate ranked second in
importance to N. FFor many yeuars, P705 was the leading
plant nutrient. The slower growth of P2Og consumpyion is
partially because it builds up in the soil when applied in
excess of plant needs: whereas, N and to some extent K50
need to be replenished each year because of leaching.

World P>Og5 usage has increased at an annual rate of

4.8% during the past 8 years and is expected to increase at
about 4.29% annually between now and 1985, Phosphate
consumption is expected to reach 36.7 million mt by 1985,
Phosphate fertilizer is used mainly in the industrialized
countries of Lurope, North America, U.S.S.R., and Oceania
which together accounted for 73% of the total consumption
in 1977. A, consumption in developing countries increasces,
consumption in the developed countries is projected to be
only 68% of the 'vorld’s total in 1985 (table 9). North
America and Western Earope, particularly, appear to have
reached saturation levels of P2Og usage, and large increases
in consumption are unlikely.

The most rapid increase in P2Og consumption percent-
agewise between now and 1985 will occur in Latin America.
Growtli rates in most arcas are considerably lower thun
those of the past decade (table 10). However, U.S.S.R. and
Asia will show the greatest absolute increase in consumption.

World Phosphate Fertilizer Supply/Demand Balance

The world produced 27.3 million mt of phosphate
fertilizer in 1977 and consumed 26.5 million mt (figure 6).
Phosphoric acid capacity is projected to increase 30%
between 1977 and 1985, Potential production of phosphate
fertilizers could reach 38.9 mitlion mt by 1985, Consump-
tion is projected to be 36.7 million mt. thus production will
exceed consumption by about 2.2 million mt, which is
equivalent to about 0°% of production, During the past
10 years production has exceeded consuniption by about 59%.

In terms of net trade North America in 1977 supplied
2.2 million mt of phosphate fertilizer to the world market.
Africa and the U.S.S.R. are the only other regions with
even small net evport bulances. Trade patterns will likely

change in the next few years with Africa having the poten-
tial to export large quantities of phosphate fertilizers
although still »ot at a level comparable to that of North
America. Other regions will increase their import levels.

Table 10. Regional Change in Phosphate Fertitizcer Consumption (3)

Change in Consumption

__Repion 1965-1970 1970-1975 1975-1980 1980-1985
North America 29 4 24 9
[atlin America 717 92 57 41
Western Europe 20 -3 14 6
Fastern Furope 60 32 32 22
U.S.S.R 49 rA 51 39
Asia 68 42 47 27
Alrica 54 48 38 32
Oceania -1 223 29 6
World 35 21 33 21
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Figure 6. World Phosphate Fertilizer Production and Consumption,
1962-85.

Table 9. Regional Phosphate Vertilizer Consumption (3)

Total Consumption _________

_ Region 1969 1917 1980
-------------- mitlion mt P504
North America 4.5 5.6 5.7
Latin America 1 1.9 2.3
Western Furope 4.9 5.3 5.8
Eastern Europe 2.1 3.7
U.S.S.R. 1.7 4.1 4.9
Asia 24 4.4 5.6
Africa S .9 1.0
Occania 1.2 1.1 1.2
World 18.2 26.5 30.3

Share of World Consumption

1985 1969 1917 1980 1985
6.2 25 22 19 17
3.3 4 7 8 9
6.1 27 20 19 16
4.5 1 12 12 12
6.9 10 15 16 19
7.1 13 17 19 19
1.4 3 3 3 4
1.3 7 4 4 3

36.7 100 100 100 100




Regional Phosphate Fertilizer Supply/Demand Balances

Production projections for phosphates nave been made
using a constant operating rae of 90% for developed
countries and 70% tur Ceveluping countries. These operating
rates are realistic on a worldwide basis it market conditions
are favorable. However, on a regional or country basis,
these estimates become less precise because of international
trade in phosphoric acid. In the following regional discus-
sions, note that production estimates are based on the
above operating rates and thus represent theoretical
production level. Actual regional. and especially country,
production may differ substantially depending on market
conditions, changes in trading patterns of raw materials.
and physical limitations.

North America--In 1977 North  America produced
7.8 million mt of phosphate fertilizers and consumed
5.0 million mt. No change in phosphoric acid capacity is
expected in cither the United States or Canada, thus phos-
phate fertilizer production is expected to be abont 7.8 mil-
lion mt per year from now until 1985. Environmental
considerations are having an important effect on the
development of the phosphate fertilizer industry in North
America. Consumption is expected 1o reach 6.2 million mt
by 1985, only a 10% gain from 1977, This means there will
be a surplus of phosphate fertilizers in Noirth America but a
smaller one than previously. The United States exports
about 400,000 it of phosphoric acid. about one-half of
which is sold to Brazil.

Latin America—In 1977 Latin America produced 1.2

mil-
lion mt of phosphate ferrdizers and consumcd 1.2 million
mt. This deficit has been running at about 700,000 mt in
recent years. Latin America accounts for almost one-third
of the total imports of phosphoric acid in the world.
Between 1969 and 1977 phosphate fertilizer production
increased 319%. Although a substantial increase in phos-
phoric acid capacity is expected in Mexico and Brazil, the
region’s phosphate fertilizer deficit will become greater over
time. Ir. 1985 the region will have the potential to produce
2.1 million mt of phesphate fertilizers but is projected to
consume 3.3 illion mt. Thus, the current deficit will
almost double* by 1985. Much of this deficit will be made
up of imports of phosphoric acid. Brazil is by far the major
phosphate-consuming country in the region.

Western Europe—Production of phosphate fertilizers in
1977 totaled 5.5 million mt with consumption being only
slightly less. This relatively balanced situation should con-
tinue through 1985 even though no increase in phosphoric
acid capacity is projected. Any increase in capacity would
most likely have to be based on imported rock. Per-hectare
usage of phosphate fertiliz.rs in Western kurope is among
the highest in the world. Total consumption in 1977 despite
being larger than the previous 2 years, was still lower than
for any otheryear from 1971 to 1974, Increases in consuinp-
tion of only 15% are projected between 1977 and 1985.
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France, West Germany, Spain, and ltaly are the largest
consumniers.

Eastern Enrope—Phosphate production in 1977 totaled
29 million mt while consumption was 3.1 million mt.
Eastern Enrope has produced at an operating rate slightly
less than 90% during each of the past 10 years. However,
consumption has exceeded production during cach of these
years. Phosphorie acid capacity is expected to incresse by
approximately 5070 between 1977 and 1985, This should
allow production and consumption to he in halance in the
future. Poland is by far the largest consuming counuy.,

US.S.R.~Ir 1977 the US.S.R. produced 4.4 millios mt
of phosphate rertilizers and consumed 4.1 million mt.
Buning the past 5 years the USSR has had u net trade
valance of under 100,000 mt. Phosphortic acid capacity
during the last & years increased 276%, and another 51%
increase is expected between 1977 and 1985, Russia’s latest
S-year plan calls for o rapid increase in phosphate fertilizers.
Potential produztion of vhosnheee fertitizers in 1985 is
7.5 aillion m. . Consumption is expected to reach 6.9 million
mt. Tas would allow for a considerable P>Os surplus,
however. the recent exchange of ammonia for phosphoric
acid implies that e U.S.S.R.will notinerease P20j5exports.

Asia--Asiz p oduced 3.0 million mt of phosphate fertil-
izers in 1977 and consumed 4.4 million mt. Phosphoric acid
capacity betweer, 1977 and 1985 s expected to increase 73,
The absolute inciease in capacity in Asia will be 2.2 million
mt which is second only to that of the U.S.S.R. Large
increases in capacity are expected in Turkey, India. Jordan,
and Iraq. Potential production in 1985 is estimated at
6.5 million mt of 205 while consumption is expected to
be 7.1 million mt. Thus, Asia will move closer to a balanced
situation by 1985, China. India. Japan, snd Turkey are the
MAjor consuming countries.

Africa-Phosphate fertilizer production and consump-
tion were balanced in 1977 at 0.9 million mt. Africa
consumes only a portion of its total photphate fertilizer
production due to large exports of phosphoric acid and
phosphate rock to Europe, Brazil, India,and apan. Morocco,
Tunisia, and Algeria are large exporters of phosphate rock
or phosphate products. A 60% increase in phosphoric zeid
capacity is projected between 1977 and 1985. South Africa
is by far the largest consumer of P>0s.

Oceania—Relative to other regions, Oceania consumes
enly a small amount of fertilizer, and the majority of this is
phosphates. No increase in phiosphoric acid capacity is
planned, but higher operatmg rates could allow production
to increase enough to have a balanced situation. Phosphate
consumption is projected to increase from 1.1 million mt in
1977 to 1.3 million mtin 1985.

Developing Countries—In 1977 the developing countries
produced 4.6 million mit or 17% of the world’s phosphate
fertilizer. This compares to 10% ten years ago. The develop-
ing countries conswmed 6.1 million mt of phosphate fertil-


http:fertiliz-.rs

izers in 1977 whick was 22% of the world’s consumption
(figure 7). Phosphoric acid capacity in the developing
countries is projected to increase by 177% from 1977 to
1985. Growth in the developed countries during this period
is estimated ..t only 14%. Phosphate production in 1985 is
projected to ve 9.9 million mt. Consumption is projected to
be 10.5 million mt. This would represent a growth of 71%
in consumption during the 1977-85 period in the develop-
ing countries while growth in the developed countries s
expected to increase only 29%. In 1985 the developing
countries will represent 25% of the world's phosphate
fertilizer production and 29% of the world’s phosphate
fertilizer consumption.
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Figure 7. Pho sphate Fertilizer Consumption in D=veloped and
Developing Countries, 1962-85,

PQTASH FERTILIZER

World Potash Capacity and Production

Potash is obtained from underground deposits formed
by the evaporation of ancient seas and from present-day
salt lakes and natural brines. It is also widely distributed in
silicate rocks and sea water. World K>O reserves considered
recoverable with today's pric s have been estimated at over
9 billion (10”) mt (table 11). Capacity in the 13 countries
which produced K>O in 1977 was estimated at 31.5 million
mt, a 35% growth during the past 8 years (figure 8). Potash
capacity in 1985 is projected (o be 38.0 million mt, a
growtlt of 21% during this 8-year period (table 12). Percent-
agewise, the fargest increase in capacity is expected to oecur
in- Asia although the majority of the absolute increase in
capacity will be in the U.S.S.R. Very little growth in K>0
capacity is expected in the United States and in Western
Europe.

Potential K>O production was projected in a manner
similar to that of N except that operating rates were allowe 1
to vary by country based on historical data. It takes about
5 years to bring a new potash mine into operction, thus
these capacity figures should be relatively 3 - ared to
those of N and P2Og where new plants can aght into
production more quickly.

In 1977 the world produced 25.3 million mt of K>0
(table 13). An estimated 30.9 million mt of K> O will be
produced by 1985. In 1977 a third of the world’s K50 was
produced in the U.S.S.R. This share is projected to increase
to 38% by 1985. Nouiir America currently ranks cccond
with 32% of the world’s K50 production.

In the 1950's Canada started development of 1.4 K>0
resources and began farge-scale production in 19_ 2. After a
period of good demand, the North American K»O industry
was faced with excess capacity and produced at a low
operating rate from 1969 to 1973. The Government of
Suaskatchewan instituted a K5O conservation program
including production controls and minimum price levels in
1970. As 4 result of the farge demand which began in
1973-74, the Government removed these controls and
ended the floor price system. Some Canadian producers
initiated procedures to make their plants more efficient and

Table 11, Repional Potash Reserves and Resources (11)

—Region Reserves” Total Resources
------ billion mt K,O-eenamnnnnns
North America 5.0 80.0
Latin America . 3
Western Lurope ) 5.8
Eastern Furope 1.0 8.0
ULS.S.R, 2.0 50.0
£a 3 11.0
Africa - 2
Oceania - -
World 9.1 155.3

4. Ataverage 1978 domestic mine prices.
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Figure 8. World Potash Capacity and Production, 1967-85.
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Table 12. Regional Potash Capacity (3)

Capacity Rate of Change
Region 1969 1977 1980 1985 19691977 19771985
------------------ million mt K 0 -=-ccnnrommmncoeses R LAl RERE LR bl
North America 10.2 10.5 10.6 11.6 3 10
Latin America - - - - - -
Western Europe 5.9 6.9 7.1 1.3 17 7
Eastern Europe 25 3.2 3.5 3.7 30 14
U.S.S.R. 3.9 9.3 12.5 13.5 134 46
Asia 8 1.1 1.1 1.9 34 73
Africa - 5 - - . -100
Oceania - - - - - -
World 233 31.5 349 38.0 35 21
Fable 13. Regional Potash Fendtizer Production (3)
_ Production Percentage of Region's Potash Capacity
Region 1969 9717 1980 1985 1969 1977 1980 1988
--------------- million Mt K40 -=--c--=m-mmne R e EEEE R L R LA Rk
North America 5.3 8.0 8.2 9.0 52 76 71 78
Latin America - - - - - - - -
Western Europe 4.7 4.5 4.9 5.1 80 66 €9 70
Fastern Europe 2.3 3.2 33 35 93 99 93 96
J.S.S.R. 3.1 8.3 10.1 11.7 79 90 81 87
Asia 5 1.0 1.0 1.5 67 90 93 81
Africa - 3 - - - 50 - -
Oceania - - - - - - - -
World 154 25.3 27.5 36,50 68 80 78 81

remove “bottlenecks,” but others did not because of
taxation and fear of expropriation.

In 1977 Canada had a K>O capacity of 7.8 million mt to
rank second in the world to Russia’s 9.3 million mt. In 1979
through acquisitions and expansions. the Saskatchewan
Government will have control of 40% of the potash industry
in Canada. The effect of this involvement on additional
private investment in Canada is unclear at this time. The
projected increasesin Canada’s capacity are through improve-
ments in exisjing operations in the province of Suskatchewan
and through new capacity in the province of New Brunswick.

It should be noted that the US.S.R. is projected to
supply about 60% of the world’s increase in Ko O production
between 1977 and 1985, Because accurate data from the
U.S.S.R. is very difficult to obtain and because of transporta-
tion and operational problems, itis entirely possible that this
type of increase might not be realized. If it were achieved,
there would he marketing uncertainties. If problems occnr
and Russia does not produce as expected, the Canadian
mines may expand more than currently anticipated.

World Potash Fertilizer Consumption

Potash is a major constituent of all plants. It is a more
mobile nutrient in the soil than phosphate. Adequate levels

of potash generally can be maintained without difficulty by
fertilizer applications. Although potash needs in many areas
of the world arc less than phosphate needs, arcas of contin-
uous intensive cropping will need increasing supplies of
potash fertilizer.

Many soils are naturally high in K-0 and require little or
no supplemental applications for average vields. As a result
K0 ranks third in usage anong the primary plant nutrients.
In 1977 the world consumed 23.1 million mt of K70
fertilizers with 32.1 million mt expected to be used by 1985
(table 14). This would imply an annual growth rate of 4.2%
compared to a 5.8% increase in consumption cach year
during the past 8 yeurs. Historically, growth rates have been
highest in the U.S.S.R. and Latin America (table 15).

Europe and U.S.S.R. arc the major K,0-consuming
regions in the world, using about 60% of the world's K20
fertilizers in 1977 (table 14). Very little KO is used in
developing countries. In 1977 both North America and the
U.S.S.R. consumed about 5.6 million mt of K70. By 1985
the U.SS.R. will consume about 40% more K70 than
North America. Growth rates in most arcas arc projected to
be considerably lower than during the past decade.
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Table 14. Regional Potash Fertilizer Consumption (3)

Total Consumption

Share of World Consumption

Region 1969 1977 1980 1985 1969 1977 1980 1985
R L million mt K50 ---vcvmmeeee e A R L LR e
North America 3.7 5.5 5.7 6.7 25 24 22 21
l.atin America .5 2 1.4 1.9 4 5 5 6
Western Europe 4.2 4.7 5.3 5.7 28 21 20 18
Lastern Furope 2.3 3.5 3.9 4.6 i6 15 15 14
U.S.S.R. 2.2 5.6 6.7 94 15 24 25 29
Asia 1.4 2.0 2.5 3.0 10 9 10 9
Africa 2 4 4 6 1 2 2 2
Oceania 2 3 3 3 1 - 1
World 14.7 23.1 26.2 32.1 100 100 100 100
Table 15. Regional Change in Potash Fertilizer Consumption (3) North  America—In 1977 North America produced

Change in Consumption

___Region __~ 1965-1970 1970-1975 1975-1980 1980-1985
................... e e emceee s
North Americy 43 11 35 16
Latin America 107 7 47 39
Western Furope 12 5 14 8
Fastern Lurope 62 38 1€ 16
U.S.S.R. 63 67 71 42
Asia 63 43 15 18
Alrica 37 60 24 31
Oceania 28 22 23 16
World 40 28 32 23

World Potash Fertilizer Supply/Demand Balance

In 1977 the would produced 25.3 million mt of K»O
and consumed 23,1 million mt as fertilizer (figure 9). World
K20 capacity is expected to increase 21% between now and
1985, Based on projected operating rates potential K>O
fertilizer production could reach 30.9 million mt by 1985
with consumption projected at 32.1 million mt. Distribution
losses normally account for about 3% of this production.
Thus, an extremely tight potash situation is expected by
1985,

North America and the U.S.S.R. were the only regions
to have a net trade balance in 1977, and the same situation
is expected in 1985. However, the surplus available for
export will decline in both of these regions while import
denands in most other countries will increase.

Regional Potash Fertilizer Supply/Demand Balances

Production projections for K>O have been made using
operating rates based on the past history for cach of the
13 producing countries. Production in cach country may
differ substantially for a particular year depending on
market conditions, changes in trading patteins of raw
materials, or physical limitations,

8.0 million mt of K5O fertilizer and consumed 5.5 million
mt. About three-fourths of the North American K,0
capacity 1s in Canada, and all of the projected increase in
the region’s capacity v.ill occur in Canada. North America
accounted for 52% of the world’s potash prodr.ciion in
1977, but this sivare is expected to decline to 299 by 1985.
Production is expected to increase to 9.0 million mt by
1985 while consumption is expected to reach 6.7 million mt.
Thus. North America will continue to be a major exporter
of K»>0, but the policies adopted by the Saskatchewan
Government could determine the inagnitude.

Latin America—There is almost no K»O produced in
Latin America although 1.1 million mt was consumed in
1977. Consumption is projected to reach 1.9 million m¢ by
1985, and with the exception of a small aniount of potassium
nitrate production in Chile. all of this will be imported.
Brazil is the major K7O-consuming country, and i< currently
reviving plans to develop potash reserves.,

POTASH
CONSUMPTION
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Figure 9. World Potash Fertilizer Production and Consumption,
1962-85.



Western Eurape—Approximately 4.5 million m* of K70
was produced in 1977 compared to 4.7 million mt that was
consumed. We expect this pattern to continue although the
deficit is expected to increase very sltighily. Production in
1985 is projected to be 5.1 millicn mt compared to 5.7 mil-
lion mt that will be consumed. This vou!d be a 20% increase
in consumption betweenr 1977 and 1985. France and West
Germany are the largest consumers.

Eastern Europe—Potash fe.tilizer production in tastein
Europe totaled 3.2 millicn mt in 1977 while consumption
totaled 3.5 million n.r. All the K20 production is in East
Germany. The deficit between production and consumption
is expected to widen over time. In 1985 production is
expected to reach 3.5 iillion mt with 4.6 million mt being
consumed. Poland consumes more than twice as much K50
as any other country in Eastern Europe.

U.S.S.Jt.—In 1977 Russia produced 8.3 million mt of
K40 and consumed only 5.6 million mt. Potash capacity is
expected to increase 46% in the U.S.S.R. between 1977 and
1985. Potential production of K5O in 1985 is 11.7 million
mt. Consumption is projected to be 9.4 million mt. Although
60/ of the world’s increase in K5O production is projected
to occur in the U.S.S.R., by 1985 less will be available for
export than in 1977. However, in 1980 production will
exceed consumption by almost 3.5 million mt. This will
decline to about 2.3 million mt by 1985.

Asia—Asia consumes about 2 miliion mt of K»O and
only produces about hatf of this amount. All production is
in Israel and China atthough Jordan will begin production
in 1983. In 1985 potential production is projected to reach
1.5 million mt with consumption reaching 3.0 million mt.
Thus, the K5O deficit in Asia will increase over time. Japan,
India, and China are the largest consumers.

Africa~No KO production is projected for Africa
through 1985. The Congo was a producer until the mines
were flooded in 1977. Consumption is expected to increase
from 0.4 million mt in 1977 t0 0.6 million mt in 1985.

Oceania—No K5O is produced in Oceania. Consumption
is only 0.3 million mt and is projected to be 0.3 million mt
in 1985.

Developing Countries—Very little pctasi fertilizer is
produced or used in developing countries. In 1977 e devel-
oping countries produced 0.6 million mt or only about 2%
of the world’s K5O fertilizer. These countries consumed
2.6 million mt of K70 in 1977 which was 11% of the
world’s total (figure 10).

Potash fertilizer production in developing countries in
1985 is projected to be only 0.7 million mt. Consumption
is projected to be 4.5 million mt which would represent a
73% increase during the 1977-85 period while growth in
the developed countries will be only 35%. In 1985 the
developing countries will continue to represent only 2% of
the world’s K5O fertilizer production but will consume
14% of the world’s K5O fertilizer.
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Figure 10. Potash Fertilizer Consumption in Developed and
Developing Countries, 1962-8S.

WORLD FERTILIZER CONSUMPTION

True fertilizer consumption is the amount of the nutrient
that the farmer applies to the soil. However, consumption
has to be estimated for most countries because of the
manner in which data are reported. Statistically, consump-
tion in most countries is treated as appuarent disappearance.
If production, trade, and inventory data were accurate,
disappearance and consumption would be the same. How-
ever, if changes in inventories are unavailable or inaccurate,
these errors affect apparcnt disappearance and may cause
large year-to-year variations in the amount of consumption
reported. It is sometimes difficult to identify these statis-
tical fluctuations from the start of a major shift in the
consumption pattern. For example, a large inventory
buildup this ycar could statistically indicate very high
consumption this year and much lower consumption next
year. It is important to recognize these year-to-year fluctua-
tions in making and analyzing projections. This is a bigger
problem at the country and regional level because world
totals tend to average out the problem.

Total world consumption of fertilizer in 1976-77 was
94.6 million mt, a 6.5% increase over the previous year
(figure 11). Consumption in 1940 is expected to reach
110 million mt, and the world is expected to consume over
135 million mt of fertilizer by 1985. This means that total
fertilizer consumption will increase at an average annual
rate of slightly over 5.1% until 1980 and at 4.3% annually
between 1980 and 1985.

Although table 16 shows the overall level of fertilizer

. consumption expected in the future, there are very signifi-

cant differences between the individual plant nutrients.
Nitrogen currently represents about 48% of total N, P70Os,
and K»O consumption. Nitrogen will continue to gain an
increasing share of total fertilizer consumption while P;0Os
and K5O consumption will represent a slightly smaller share
of the total market. Latin America, U.S.S.R., and Asia are



also regions which will have a much higher growth rate than
North America and Western Europe (table 17). These last
two regions which consumed 42% of the world’s fertilizer
in 1977 are expected to consume only 35% by 1985
(table 18).
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now, developing countries will produce almost one-fourth
of the world’s total. More than one-fourth of the world’s
fertilizer will be consumed in developing countries in 1985.

NUTRIENT,

Production of fertilizer in the developing countries 1s e
. . 'y . 130
expected to increase from 15.0 million mt in 1977 to ol
32.0 million mt in 1985 (table 19). Consumption of all fertil- 1o /
izers during this period in developing countries is expected to or '
. . oy ., Ho
Increase from 22.5 million mt to 38.5 million mt (table 20). 100
Eight years ago less than one-tenth of the world’s fertilizer %)
was produced in developing countrics. Eigin vears from bo
0,
0/
Table 16. World Fertilizer Consumption by Nutrient ) 30
40
30,
Nutrient 1969 1977 1980 1945 o
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E 2.6 ;5'1 3; ; gg g Figure 11. Total World Fertilizer Consumption (N, P304, and
205 18.2 6.5 : . K0 Combined), 1962-85.
K50 14.7 23.1 26.2 32.1
Total 59.5 94.6 109.9 135.4
Table 17. Total Regional Fertilicer Consumption (N, P50s, and K40) (3)
Total Consumption _ Growth Rates
Region 1969 1976 1977 1980 1985 1970-75 1975-80 1980-85
-------------------- million mt - --vemnn i, e e L LT T
North America 14.8 20.2 214 22.6 25.9 12 32 15
Latin America 2.4 44 53 6.6 9.3 71 53 41
Western Furope 14,9 17.1 18.1 19.8 21.8 8 18 10
I‘astern Europe 7.3 11.3 1.0 13.1 15.8 33 28 21
U.S.S.R. 7.4 16.3 16.9 20.6 27.8 72 49 35
Asia 9.8 15.9 17.6 22.2 28.6 39 47 29
Africa 1.3 2.4 27 3.2 4.2 49 46 32
Oceania 1.6 1.3 1.6 1.8 2.0 -13 29 11
World 59.5 88.9 94.6 109.9 1354 29 36 23
Table 18, Percentage of World's Fertilizer Consumed by Regions (N, P’OS' and K,0) (3)
Region 1965 197 197 1980 1985
......................................... F T T
North Auizrica 25.4 24.3 22.7 20.6 19.1
Latin America 34 4,0 5.6 6.0 6.8
Western Europe 30.2 24.7 19.1 18.1 16.1
Eastern Europe 10.6 12.7 11.7 11.9 11.7
U.S.S.R. 10.8 12.8 17.8 18.8 20.6
Asia 13.7 17.3 18.6 20.2 21.1
Africa 2.4 2.3 2.8 2.9 3.1
Oceania 3.5 2.5 1.7 1.6 1.4
World 100.0 100.0 100.0 100.0 100.0




Table 19. World Fertilizer Production in Developed and Developing Countries (N, P5Og, and K,0) 3)

—_ 1999 . 1977 1980 . U U1 1 S

Classification willion mt . million 11t N million mt e milkion mt P

Developed 517.5 91 83.4 85 9. 83 109.5 77

Developing 5.4 9 i5.0 15 2016 17 320 23

World 629 100 98.4 100 117.6 100 141.4 100

Table 20. World Fertilizer Consumption in Developed and Developing Countries (N, P05, and K»0) (3)

1969 — v S 21V — o198 .

Classification million mt . milli. 1 mt % million mt e million m; K
Developad 48.7 82 721 76 81.1 74 96.° \

Developing 10.7 18 223 24 28.8 26 38.5
World 39.5 100 94.6 100 109.9 100 1354 169
O'VNERSHIP by the public sector (figure 15). U.S.S.R. alone will control

The pattern of ownurship and controi ol the world’s
fertilizer industry is chanzing due w dilferences in natural
gas costs. changes in reg.onal onsumption pattems., and in
turn regional shifts in plant locuvons. Because the centrally
planned and developiiyg countries Jre increasing their share
of the word's capacity. a birger portion of the fertilizer
production will be controlled by the public secior. For
ammonia it is estimated that by 1982 more than U ol the
world's capacity will be operated hy state-owned or con-
trolled plants (figure 12). This estimate compares with 33%
in 1967 and 445 in 1977 112). This trend has been develop-
ing since the carly 1970's when U.S.S.R.and the developing
countries of Asia announced plans to substantially increase
their ammaonia capacity. About one-third of the world’s
phosphoric acid capacity is operated by state-owned facil-
ities, most of which are located in the U.S.S.R., Eastern
Europe, and North Africa (figure 13). The situatic “r phos-
phate rock is similar to that of phosphoric acid (figure 14).
The trend toward more publicly owned phosphate capacity
should continue into the foresceable future becuuse most
new reserve potentials are located in developing or centrally
planned countries.

Most of the world’s known K5O reserves are located in
North America, U.S.S.R., and Lastern Europe. By 1982
more than 50% of the world’s KO capacity will be opeiaied

one-half of the total capacity for potash production.

FERTILIZER PRICES

World fertilizer prices bottomed out in 1969 and 1970
at abnormahy low levels. Prices bozm to recover in the
1970%s but still were not high enough 1o encourige expan-
don of facilitics. World grain prices soared  during the
1973-74 period, and voild food shortages hecame 2 widely
discussed problem. Nations panicked and most commuodities
were purchased at intlated prices hecause of fears of scarcity.
Fertilizer was no exception, High toed prices. waild short-
ages, and high feedstock prices pushed fertilizer prices to
record levels in the fall of 1974 and spring of 1975, During
this period there was talk of a permanent fertilizer shortage.
As a result some panic buying further compounded prize
increases. In 1975 fertilizer prices peaked and came down
very quickly. Since that date. prices have declined and
jeveled off. In 1ecent mosths prices have been relatively
stable (figure 16).

it is extremely difficult to establish long-term trends in
fertitizer prices, especially in the developing countrics. The
attempts of many of these countries to become more
self-sufficient in fertilizer production have contributed to
low prices, overcapacity, and less export demand for the
developed countries.
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Figure 16. Export Prices of Selected Fertilizers, 1968-78.

The amount and the tinung of fertilizer price movement
depend upon several factors including production capicity,
growth rates in demand, food prices, feedstock costs.
inflation, etc. Future developments in the world food
situation are expected to have a considerable impact on
world fertilizer prices luring the next decade. Higher prices
for agricultural commodities generally result in increased
demand for fertilizers. One of the major tactors determining
world grain prices is weather, particularly in major crop-
producing areas. This relationship between weather and
grain and fertilizer prices makes it very difficult to predict
future fertilizer consumption levels und prices.

The 1ndices of prices paid by U.S. farmers for fertilizer
and of the prices received by U.S. farmers for crops show
the historical correlation between crop and fertilizer prices
(13)." Altnough a change in grain prices will not necessarily
bring about a change in fertilizer prices, they have moved
together historically, and there is some evidence that fertil-
izer prices have lagged crop prices (figure 17).

1. Since 1965 this correlation has been 0.92.
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However, the current situation is characterized by
record supplies of crops and overcapacity in fertilizer
production. Government agricultural set-aside programs in
the United States are designed to take land out of produc-
tion. Thus, it is difficult to foresee a major increase in
fertilizer prices. Profits of producers are being severely
squeezed, and producers in the United States, Japan, and
Europe are being forced to close plants. There is a floor
on fertilizer prices; however, it is difficult to determine
because production costs vary widely and decisions at
some state-owned production facilities are not dictated
entirely by economics. During the next few years fertilizer
prices are expected to move in a relatively narrow band

21

compared with those of the past 5 years unless production
costs or prices of agricultural commodities change
significantly.

Weather patterns throughout the world with the major
exceptions of Brazil, China, and Australia have generally
been favorable for the past 2 years. If a large reduction in
crop production occurs because of droughts or some other
reason, higher grain prices could increase the demand for
the fertilizer the following year and significantly influence
world fertilizer prices. However, natural gas costs, the
amount of capacity that is shut down, the overall fertilizer
supply/demand situation, and many other factors will also
determine future price levels of fertilizer.
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Algeria
Angola
Botswana
Burundi
Cameroon
Central African Republic
Chad

Congo
Dahomey
Egypt
Equatorial Guinea
Ethiopia
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Gambia
Ghuana
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Ivory Coast
Kenya
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Libyan Arab Republic
Madagascar
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Mali
Mauritania
Mauritius
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Mozambique
Niger
Nigeria
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Rwandu
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Somalia
South Africa
Spanish Sahara
Sudan
Swaziland
Tanzania
Togo
Tunisia
Uganda
Upper Volta
Zaire
Zambia

DEVELOPED COUNTRIES
Includes North America, Western Europe, Eastern Europe, U.S.S.R., Japan, Is

DEVELOPING COUNTRIES

APPENDIX A

List of Countries by Regions

ASIA

Afghanistan
Bahrain
Bangladesh
Bhutan
Burma
China
Cyprus
India
Indonesia
Iran

Irag

Isracl

Japan
Jordan
Kampuchea
Kuwait
Laos
Lebanon
Malavsia
Mongolia
Nepal

North Korea
Oman
Pakistan
Philippines
Qatar

Saudi Arabia
Singapore
South Korea
Sri Lanka
Syrian Arab Republic
Taiwan
Thailand
Turkey
United Arab Emirates
Vietnam

OCEANIA

Australia

Fiji

New Zealand
Pacific Istand
Papuia New Guinea
West Samoa

NORTH AMERICA

Canada
United States

LATIN AMERICA

Argentina
Bahamas
Barbardos
Belize
Bermuda
Bolivia

Brazi

Chile
Colombiu
Costa Rica
Cuba
Dominican Republic
Ecuador

El Salvador
Guadeloupe
Guatemala
Guyana

Haiti
Honduras
Jamaica
Martinique
Mexico
Netherland Antilles
Nicaragua
Panama
Paraguay
Peru

Puerto Rico
Saint Kitts, ete.
Saint Luciu
Saint Vincent
Surinam
Trinidad
Uruguay
Venezuela
Virgin Islands

WESTERN EUROPE

Austria
Belgium
Denmark
Finland
France

Greece

Iceland

Ircland

Ttaly
Luxembourg
Malta
Netherlands
Norway
Portugal

Spain

Sweden
Switzerland
United Kingdom
West Germany

EASTERN EUROPE

Albania
Bulgaria
Czechoslovakia
East Germany
Hungary
Poland
Romania
Yugoslavia

US.S.R.
US.S.R.

racl, South Africa, Australia, and New Zealand.

Includes Latin America, Asia (except Japan and Isracl), Africa (except South Africa), and Oceania (except Australia and

New Zealand).
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APPENDIX B

Table B-1. Regional Ammonia Capacity

North Latin Western Lastern
America _America Lurope Furope U.S.S.R. Africa Asia Qceania World
------------------------------------------------ 000 ME N ureeme e macaeceececacacacc o ece e cnas
1967 10,855 825 9,758 3,478 4,418 351 7,352 130 37,167
1968 12,058 987 10,233 3,824 4,943 499 8,025 130 40,699
1969 13,241 1,396 11,518 5,591 5,732 499 9,114 514 47,605
1970 13,601 1,396 12,228 5,755 7,067 524 9,695 514 50,780
1971 13,421 1,531 13,005 6,099 7,940 796 11,237 474 54,503
1972 13,440 1,591 13,798 6,149 8,250 926 12,281 474 56,909
1973 13,910 1.735 14,157 6,881 8,726 926 13,590 446 60,371
1974 13,858 2,303 14,109 8,065 9,254 926 14,115 446 63,076
1975 14,850 2,672 14,360 8,385 10,364 832 15,093 446 67,002
1976 15,342 2,767 14,752 9,199 11,434 1,208 15,2990 446 70,438
1977 18,158 2,767 14,820 9,391 12,644 1,208 17,206 446 76,640
------------------------------------------------- Forecast----cc-mommcre e ittt et ee et
1978 17,378 4,281 14,863 9,931 14,232 1,480 19,316 446 81,927
1979 17,314 4,281 15,768 10,794 16,452 1,560 22,338 446 88,953
1980 17,362 4,443 16,105 10,794 19,421 2,865 24,528 446 95,964
1981 17,362 4,443 16,105 11,553 20,901 2,865 25,588 446 99,263
1982 17,362 5,590 16,105 12,440 24,733 3,463 28,533 446 108,672
1983 17,362 6,571 16,377 12,440 24,733 3,463 30,742 446 112,134
1984 17,362 6,760 16,377 12,440 24,733 3,463 31,301 446 112,882
1985 17,362 6,760 16,377 12,440 24,733 3,463 31,301 446 112,882
Table B-2. Regional Nitrogen Fertilizer Production
North Latin Western Eastern
America America Europe Europe U.S.S.R. AfTica Asia Oceania World”
------------------------------------------------ OO MEN--cm et ei et e e
1962 3,349.3 3174 4,525.6 956.3 1,168.0 144.7 1,716.5 24.4 12,202.2
1963 3,792.4 354.9 4,761.5 1,030.7 1,414.0 170.5 2,019.5 20.5 13,564.0
1964 4,326.4 469.1 5.209.6 1,151.5 1,759.0 184.2 2,386.4 1.1 15,505.3
1965 4,005.7 519.7 5,8217.3 1,344.5 2,099.0 190.1 2,661.0 26.0 17,473.3
1966 5.458.3 510.6 6,355.7 1,628.3 2,712.0 218.1 3,087.6 35.5 20,006.2
1967 6,023.9 500.0 7.032.6 1,885.7 3,188.0 240.3 3,523.1 44.0 22,437.6
1968 7,077.1 5384 7,664.9 2,191.5 3,753.0 239.5 4,047.8 55.0 25,567.3
1969 7,693.2 622.1 8,1449 2,750.8 4,177.0 288.8 4,616.7 95.0 28,388.5
1970 8,233.6 739.2 7,841.3 3,250.3 4,509.0 366.6 5,080.8 160.0 30,180.8
1971 8,887.2 749.0 8,106.6 3,670.4 5,423.0 402.8 5,587.8 145.0 32,971.9
1972 $.896.0 795.6 8,372.1 3,942.2 6,055.0 483.3 6,241.4 176.0 34,961.6
1973 9,204.6 844.5 8,949.2 4,152.0 6,533.0 552.2 7,407.4 182.0 37,8249
1974 9.,960.9 863.3 9,346.4 4,373.3 7,209.0 461.7 8,025.4 197.2 40,437.3
1975 9,369.0 1,102.5 9,808.9 4,772.7 7.806.0 551.7 8,824.3 198.0 42,433.1
1976 10,365.7 1,196.3 8,957.4 5,345.5 8,467.0 594.6 8,693.9 180.0 43,800.5
1977 10,750.0 1,315.0 9,204.9 5,806.8 8,531.0 686.7 9,369.6 220.0 45,884.0
-------------------------------------------- Potential Productionb-----—------«------------------------------
1978 11,360.9 1,775.3 9,565.2 6,166.6 9,291.2 773.7 9,630.9 289.0 48,852.8
1979 11,219.5 2,036.2 9,699.7 6,544.0 10,525.8 830.6 11,1108 289.0 52,255.6
1980 11,229.8 2,453.7 10,110.3 6,870.2 12,202.8 1,125.6 12,5174 289.0 56,798.8
1981 11,2437 2,479.9 10,383.0 7,158.4 13,863.3 1,366.3 13,778.2 289.0 60,561.8
1982 11,250.6 2,705.0 10,435.8 7,568.6 15,731.6 1,772.4 14,959.2 289.0 64,712.2
1983 11,250.6 3,049.8 10,494.6 7,933.3 17,194.6 1,869.3 16,051.8 289.0 68,133.0
1984 11,250.6 3,518.0 10,572.9 8,061.0 17.807.8 2,014.5 17,215.8 289.0 70,729.6
1985 11,250.6 3,787.0 10,612.1 8,061.0 17,807.8 2,014.5 17,843.1 289.0 71,665.1

a. Note that world production normally cxceeds world consumption by about 5%.
b. Based on a 90% operating rate in developed countries and a 70% operating rate in developing countries.
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Table B-3. Regional Nitrogen Fertilizer Consumption

North Latin Western Fastern
America America Lurope Europe USSR _Africa _Asia__ QOceania _World
------------------------------------------------ V00 MEN - ceommceemcmmamenc e cecssmamc e emmm e s
1962 3.146.4 427.6 3,379.8 1,012.0 859.0 3528 2,324.3 40.9 11,542.8
1963 3,675.4 494.0 3,826.0 1,111.8 1,070.0 379.8 2.564.9 50.7 13,172.5
1964 4,099.0 647.3 4,035.8 1.282.0 1.360.0 443.6 2,994.3 78.5 14,940.5
1963 4,378.7 683.0 4,274.2 1.551.3 1,759.0 510.8 3,140.5 76.5 16,373.9
1966 5,050.1 727.9 4,646.6 1,805.3 2,282.0 5594 3,674.7 81.7 18,827.6
1967 5,744.4 806.4 5,024.7 2.099.7 2.656.0 546.1 4,779.0 1194 M.775.9
1968 6,4756.4 954.2 5.513.7 2.346.9 3,089.0 601.2 4.810.6 146.6 23,940.5
1969 6,554.2 1,122.8 3.754.0 2.881.0 34540 670.1 5.999.3 187.3 26,6229
1970 7.036.7 1.:79.5 6.003.8 3.056.8 3,798.0 735.2 6.692.0 187.7 28,689.6
1971 7.670.3 1,358.5 64421 3.209.7 4.605.0 §22.5 7,498.7 157.8 31,7647
1972 7.622.0 1,443.9 6.82'.5 34298 51820 954.0 7.753.7 138.1 33,3449
1972 7.921.5 1.629.5 6.985.2 36750 5.606.0 1.060.9 8,589.8 206.3 35,6772
1974 8,809.6 1,680.5 74110 3.791.1 60,2240 1,074.5 9, 488.4 217.8 38,6969
1975 8,340.0 1,877.2 7.2358 4.001.4 6.696.0 1,071.2 9,146.9 208.1 38,576.6
1976 10,001.5 1.967.5 7,704.4 4.537.7 7,339.0 1.250.9 10,248.9 188.0 43,238.0
1977 10,263.9 2,2749 5.041.2 44143 7.252.0 1,423.2 11,166.8 246.9 45,087.9
------------------------------------------------- T N I T R it
1978 9,677.2 2.468.2 8.239.8 4,829.7 8.066.0 1,491.6 12,3954 2571 174249
1979 10,773.9 2.693.6 8,538.3 5.146.7 8.564.0 1.594.1 13,282.2 267.7 50,8360.4
1980 11,1699 2.890.5 8.821.6 5.403.6 9.061.0 1.701 6 14,1519 279.3 534793
1981 11.559.3 3,094.1 9.073.3 5,659.3 9.359.0 1.813.0 15,025.0 2898 56,0733
1982 11,9449 33124 9,224.3 5.918.6 10,057.0 1.926.2 15,897.2 3n0.4 58.681.1
1983 12,3259 3,546.3 9.573.5 6.175.9 10.556.0 2.041.3 16,778.1 3110 61,3081
1984 12,702.1 3,799.7 9.812.3 6,433.7 11,0540 2.153.0 17,657.0 326.6 63.938.5
1985 13,073.6 4.066.6 10.049.9 6,691 4 11.5353.0 2.267.6 18.54C.1 342.2 66.584.3
Table B-4. Regional Phosphoric Acid Capacity
North Latin Western Fastern
America America furope. Lugope USSR, Arica Asi Q¢eania Werld
----------------------------------------------- DODMEPY0g - - rermeerrmme s s e
1967 5,634 113 2,629 187 378 440 875 187 10,443
1968 5,768 113 2,782 297 678 463 1.032 M 11,355
1969 6,320 632 3,022 597 1,198 315 1,205 222 13,708
1970 6,422 632 3,408 697 1,365 515 1,243 222 14,544
1971 6,195 698 3,514 757 1,798 548 1,420 Rl 15,152
1972 6,254 698 3,627 877 1,798 713 1,669 279 15915
1973 6,807 698 3,649 1,048 2,159 869 2,036 279 17,545
1974 7,038 773 3,797 1,158 2,465 888 2,009 243 18,371
1975 8,803 873 4,466 1,358 2805 1,048 2,162 243 21,758
1976 9,069 873 4,676 1,531 4,040 1,378 2,404 253 24,225
1977 9,336 971 4,657 1,591 4,493 2,008 3,059 253 26,368
------------------------------------------------- [ OTCCUN L < - e e mmemeemmmmeca e e c e as ot e m e
1978 9,395 1,008 4,587 1,661 4,633 2,338 3,127 253 27,002
1979 9,395 1,008 4,587 2,097 5.313 2,338 3,342 253 28,333
1980 9,395 1,375 4,687 2.097 5443 2,503 3,507 253 29,260
1981 9,395 1,628 4,687 2,332 6,763 3.054 4,823 253 32,935
1982 9,395 2,151 4,687 2,332 6.763 3.054 5,099 253 33,734
1983 9,395 2,151 4,687 2,332 6,763 3,219 5.306 253 34,106
1984 9,395 2,151 4,687 2,332 6,763 1219 4,306 253 34,1006

1985 9,395 2,151 4,687 2,475 6,763 3,219 5,306 253 34,249




Table B-5. Regional Phosphate Fertilizer Production

North Latin Western Eastern
America America Europe _Lurope. U.S.S.R. Africa Asia Oceania World®
--------------------------------------------- '000 th205 R A AR R R S i i
1962 2,979.9 143.1 3,891.9 790.5 935.0 249.6 918.3 783.2 10,691.5
1963 3,291.7 158.8 3,989.0 929.0 972.0 280.9 1,000.0 874.1 11,495.4
1964 3,730.6 171.1 4,400.1 1,031.8 1,096.0 327.3 1,172.2 1,019.0 12,948.1
1965 3,991.4 182.6 4,825.0 1,208.9 1,407.0 376.6 1,281.3 1,140.4 14,413.2
1966 4,678.8 191.7 4,872.9 1,293.5 1,599.0 450.6 1,318.5 1,271.8 15,676.7
1967 5, 181.0 210.4 5,106.0 1,436.8 1,776.0 546.2 1,534.5 1,264.4 17,055.5
1968 5,480.9 2379 5,246.0 1,566.4 1,867.0 658.7 1,733.1 1,241.5 18,031.5
1969 5,099.3 276.7 5,593.3 1,757.0 1,934.0 717.2 1,952.5 1,189.9 18,519.9
1970 5451.4 279.4 5,579.0 1,904.9 2,072.0 741.9 2,053.2 1,133.7 19,219.6
1971 5,929.0 364.8 5,862.4 2.151.6 2.449.0 747.0 2,i51.1 1,016.0 20,670.9
1972 6,322.0 476.6 6,125.2 2,263.6 2,673.0 §18.1 2,505.6 1,103.3 22,2874
1973 6,533.4 610.0 6,393.7 2,381.8 2,784.0 924.7 2,724.1 1,321.0 23,6727
1974 6,928.3 713.1 6,412.8 2,489.7 2,982.0 944.2 2,818.5 1,590.1 24,878.7
1975 7,228.9 758.3 6,275.1 2,640.7 3,504.0 956.4 3.313.4 1,029.1 25,705.9
1976 7,141.0 822.8 4,953.4 1.858.6 4,106.0 858.4 3.166.8 862.8 24,769.7
1977 7.801.0 1,159.3 5,474.9 2,903.3 4,395.0 905.1 3,563.6 1,096.6 27,298.8
-------------------------------------------- Potential l’rnductionb-~---------------------------------------
1978 7,852.5 1,091.3 6,137.6 3,549.4 5.242.5 1.840.5 4,085.0 1,387.5 31,186.9
1979 7.861.5 1,153.6 6,109.3 3,781.0 5.582.3 2,023.0 4,399.6 1.393.9 32,304.2
1980 7.829.2 1,261.0 6.,094.3 3.982.8 5,483.2 2,156.8 4.707.7 1,399.0 33,3140
1981 7.837.0 1.405.3 6,084.3 4,134.1 6.405.5 2.303.9 5,296.1 1,404.0 34,870.2
1982 7.844.8 1,696.0 6,057.4 4.243.2 7,024.6 2,465.1 5,807.2 1,408.8 36,547.1
1983 7.852.3 1,906.6 6.017.5 43144 74171 26713 6,397.8 1.413.5 37,990.6
1984 7.860.1 2,104.7 S,v20.3 43319 7.492.3 7L 6.641.2 1,418.1 38.550.1
1985 7.867.9 2.138.3 5.963.3 44118 7.492.3 1.767.1 6.827.3 14236 38.891.6
4. Note that world production normally exceeds world consumption by about §t7.
b. Based on a 909 vperating rate in developed countries and a 7077 operating rate in doevelopmg countries,
Table B-6. Regional Phosphate ertilizer Consumption
North Latin Western Lastern
America America Furope Furope USSR Africa_ Asia Occania World
----------------------------------------------- OO ME P05 - v eemema et ne s
1962 2,708.0 3120 16759 903.4 842.0 2747 1,068.2 792.9 10,577.2
1963 29714 3444 3.840.1 961.5 853.0 295.0 1.240.9 800.8 11,309.1
1964 12889 425.4 4.116.2 1,154.9 969.0 309.0 1,515.8 893.9 12,673.1
1965 REEINY 435.1 4,329.6 1,328.3 1,284.0 327.9 1,595.9 1,212.0 13,953.7
1966 JBSS.6 456.6 4.377.6 1.444.0 1.504.0 357.0 1,656.0 1,296.4 14,947.2
1967 4,279.1 526.5 4,513.1 1.541.9 1,664.0 388.2 1,909.4 1,287.4 16,109.5
1968 4.439.2 633.3 4,782.5 1.781.8 1,697.0 4448 2,013.7 1,162.9 16,955.3
1969 4,537.9 737.8 4.917.7 2,099.9 1.748.0 474.6 24318 1,225.3 18,173.0
1970 4.428.7 770.8 S.188.3 2,128.7 1.916.0 503.7 2,681.5 1,158.6 18,816.3
1971 4,683.6 916.3 54855 2,250.0 2,160.0 549.1 2,680.9 1.065.6 19.790.9
1972 4,759.7 993.0 57214 23591 24420 610.7 3,086.7 1,124.1 21,096.9
1973 S,017.1 1,241.7 S.843.5 2,428.2 2.612.0 658.4 3,406.5 1,232.9 22,440.3
1974 sS4 1,332.6 5,993.1 2781.0 2.731.0 693.7 3.895.9 1,618.5 24,157.1
1975 4,594.1 1,482.5 5,041.6 28174 3.276.0 747.1 3,808.3 923.3 22,690.3
1976 5,245.1 1,560.9 4,913.9 3.062.0 3.829.0 799.9 3,838.8 879.3 24,129.0
1977 5,638.0 1.886.5 5,289.5 31256 4,063.0 909.8 4,449.5 1,131.1 26,3492.9
B R R R R EEREEEE T (i L R R R R R R R R LR
1978 5,156.0 1.971.6 5,552.6 3,360.6 4,250.0 913.4 5,054.6 1,161.4 27,420.2
1979 5,582.6 2,148.4 5,679.4 35440 4.589.0 974.7 53114 1,176.9 29,006.3
1980 5,685.2 2,328.8 5,754.1 3.719.0 4,940.0 1,033.2 5.601.6 1,192.4 30,254.2
1981 5,787.8 25140 5.825.9 3,885.9 5,302.0 1,096.2 5,890.5 1,207.8 31,510.2
1982 58875 2,702.3 5.896.9 14,0525 5,675.0 1,161.1 6,185.9 1,223.2 32,784.4
1983 5,986.1 2,894.3 5.9€17.5 4,220.0 6.059.0 1,226.4 6,486.9 1,238.7 34,078.9
1984 6,083.7 3,089.8 6.035.3 4,380.7 6.459.0 1.293.6 6.789.4 1,254.0 35,386.6
1985 6,180.4 3,288.6 6,102.4 45414 6,860.0 1,360.2 7,098.6 1,269.3 36,700.9
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Table B-7. Regional Potash Capacity

North Latin Westem Eastern
America America Europe _Europe_ U.S.S.R. Africa Asia QOceania World
----------------------------------------------- 000 MEKgO -- wemmmmesemomscermarem s m
1967 8,372 30 5,800 2,460 3,950 0 800 0 21,412
1968 8,254 30 5,870 2,460 3.950 0 800 0 21,364
1969 10,232 30 5,870 2,460 3,950 0 800 0 23,342
1970 10,755 30 5,870 2,460 6,050 500 850 0 26,515
1971 10,492 30 5,770 2,460 6,050 500 850 0 26,152
1972 9,845 30 6,530 2,460 6,050 500 880 0 26,295
1973 10,498 30 7,175 3,160 6,250 500 900 0 28,513
1974 10.317 30 6,805 3.110 7,150 500 900 0 29412
1975 10,317 30 6,915 3.110 1,150 500 1,020 0 29,642
1976 10.317 30 7,040 3.150 9,250 500 1,070 0 31,357
1977 10,549 30 6,880 3,200 9,250 500 1,070 0 31,479
------------------------------------------------ FOMCCASt === - -mrmmwvommomsmescsomsoncacsoousomnemrmnocs
1978 10,594 30 6,880 3,300 10,700 500 1,070 0 33,074
1979 10,540 30 6,930 3,400 11,700 0 1,070 0 33,670
1980 10,649 30 7,110 3,500 12,500 0 1,070 0 34,859
1981 10,921 30 7,125 3,550 12,510 0 1,250 0 35,786
1982 11,629 30 7,175 3.600 12,000 0 1,250 0 36,684
1983 11,629 30 7,235 3,650 13,500 0 1,850 0 37,894
1984 11.629 30 7,235 3,650 13,500 0 1,850 0 37,894
1985 11.629 30 7,345 3,650 13,500 0 1,850 0 38,004
Table B-8. Regional Potash Fertilizer Production
North Latin Western Eastern
America America Earope Europe U.S.S.R. Africa Asia Oceania World®
---------------------------------------------- '000 mit K20-------------------~--------------------------
1962 2,329.0 54.1 4,054.8 1.675.0 1,165.0 0 101.1 0 9,379.0
1963 2,686.7 54.0 3.903.4 1,752.0 1,331.0 0 147.6 0 9,874.8
1964 3,187.8 54.9 4,244.6 1,845.0 1,400.0 0 191.0 0 10,923.3
1965 3,583.2 56.6 4571.5 1,857.0 1,894.0 0 344.0 0 12,306.3
1966 4,340.9 56.4 4,826.1 1,926.0 2,368.0 0 447.8 0 13,965.2
1967 4,810.7 452 4,665.3 2,006.4 2,626.0 0 466.1 0 14,619.6
1968 5,152.2 225 4,624.7 2,205.6 2,868.0 0 495.4 0 15,368.5
1969 5,287.6 15.6 4,712.4 2,293.0 3,120.0 0 535.4 0 15,964.1
1970 5,771.2 15.7 4,775.6 1,346.0 3,244.0 67.0 664.9 0 16,884.4
1971 5431.8 16.4 4,928.1 2,419.0 4,087.0 123.0 816.8 0 17,828.2
1972 6,127.0 20.9 4,976.1 2,426.0 4,807.0 257.8 832.1 0 19,446.9
1973 6,261.0 16.1 4,811.3 2,458.0 5,433.0 284.3 921.6 0 20,185.2
1974 7,435.8 19.3 5,220.7 2,556.0 5,918.0 265.4 814.8 0 22,230.1
1975 1,691.7 13.5 5,298.2 2,864.0 6,586.0 285.1 953.9 0 23,698.4
1976 6,940.7 9.5 4,273.9 3,019.0 7,944.0 277.1 1,012.5 0 23,476.8
1977 7,999.4 16.2 4,544.3 3,161.0 8,310.0 266.8 964.8 0 25,262.5
------------------------------------------- Potential l’roductionb----------------------------------------~-
1978 8,158.1 15.8 4,859.1 3,086.4 8,410.9 169.0 992.6 0 25,6229
1979 8,064.1 15.8 4,872.8 3,168.0 9,213.5 0 992.6 0 26,326.8
1980 8,173.1 15.8 4,931.1 3,264.0 10,127.8 0 992.6 0 7,504.4
1981 8,314.6 15.8 4,984.9 3,345.6 10,759.8 0 1,041.9 0 28,462.6
1982 8.622.5 15.8 5,042.4 3,408.0 11,116.4 0 1,107.6 0 29,312.7
1983 5,918.0 15.8 5,079.1 3,456.0 11,379.5 0 1,272.0 0 30,1204
1984 9,014.8 15.8 5,107.8 3,489.6 11,582.4 0 1,387.2 0 30,597.8
1985 9,014.8 15.8 5,146.1 3,504.0 11,696.4 0 1,502.4 0 30,879.5

a. World production 1962-77 includes technical potash production and distribution lossee of about 5%.

b. Potential fertilizer production only based on historical operating rates.
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Table B-9. Regional Potash Fertilizer Consumption

USSR
000 mt K50

703.0

826.0

901.0
1,421.0
1,891.0
1,902.0
2,136.0
2.176.0
2,319.0
2,574.0
1,788.0
3,238.0
3,605.0
3,884.0
5,176.0
5,577.0

3.400.0
6,143.0
6.650.0
7,174.0
7.714.0
8.270.0
8.850.0

North Latin Western lsastern
America America Europe Europe
2,156.4 193.9 3,474.5 1,244.4
2,372.7 210.5 3,663.6 1,247.3
2,585.5 270.3 3,7799.0 14104
2,694.3 208.6 3,895.4 1,522.4
3.064.1 2927 3,930.0 1,703.5
3,465.4 326.7 3,941.2 1,929.6
3.606.6 366.1 4,231.3 2,052.4
3.698.7 536.4 4,191.8 2,308.7
38357 556.5 4,371.1 2,468.0
4,0229 646.5 4,796.4 2,678.4
4,120.4 659.3 4.996.2 3,015.9
4,398.1 769.6 5.091.2 3,011.3
4,803.2 894.7 5,395.7 3.3194
4,246.1 929.6 4,602.3 3,3974
4,968.2 872.0 4,478.1 3,707.6
5,545.6 1,097.1 4,741.6 3,499.4
------------------------------------------------ Forecast
3,264.8 1,138.5 4.981.2 3.674.9
35,5574 1,261.5 5,125.2 3.819.0
5,743.9 1,362.0 5,269.4 3,949.1
5.930.5 1,464.9 5.3447 4,078.1
6,117.i 1.570.2 5.434.2 4.207.3
6,302.6 1.676.9 5.515.6 4.336.3
6,488.2 1,787.4 S.604.7 4,465.4
6,673.8 1,897.3 5,692.4 4,593.4

0.430.0

11,035.0
12,282.7
13,089.8
14,072.9
14,693.7
15,468.2
16,670.3
17,610.3
18,794.0
20,733.2
19,824.0
21,5384
23,064.2

23,4745
24,999.3
26,194.6
27,3428
28,520.6
29,704.7
30,928.6

Africa Asia Geceania

96.2 683.8 130.3
107.1 758.4 91.3
124.4 877.6 128.4
156.5 924.3 152.5
158.0 1,066.5 171.1
184.4 1,165.6 174.9
191.2 1,292.1 157.0
201.7 1,404.9 175.7
214.7 1,508.6 194.5
237.0 1,519.1 196.0
2641 1,572.4 193.9
2948 1,750.5 240.5
308.6 2,118.7 287.9
343.8 2,182.8 237.9
326.3 1.814.6 195.7
350.1 2.002.0 251.5
276.4 2,364.7 274.0
400.7 2,408.9 283.5
426.0 2,501.2 2929
453.5 2,594.7 302.4
479.0 2,687.1 311.7
506.5 2775.8 321.0
5341 2,868.4 330.3
358.6 2,959.4 339.5

32,145.0






