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19, There also have been substantial changes in types of fertilizer produced.
Prior to 1960 most fertilizers weres solid materials of relatively low analysis,
arnd mich of ghe production was a by-product of other industries, /mmonium sulfate
until the late 1950's was the major nitrogen fertilizer and normal superphosphate
the major phosphate material. These materials generally containad 20 per cent or
less plant food. Most products, with the exception of some of the nitric
phosphates produced in Western iurope, were pulverized and of low-analysis. Very

little of this material entered into overseas shipments.

20, The world picture has changed rapidly in the past five years, and even more
rapid changes are expected in the next five years, Low-analysis materials are
being replaced by higher analysis materials. Ammonium sulfate and sodium nitrate
are losing out to ammonium nitrate and urea, and to anhydrous ammonia and nitrogen
solutions in some areas. Normal superphosphate is being replaced by concentrated
superphosphate ard to a greater extent by high-analysis complex fertilizers of
either the nitric phosphate or ammonium phosphate types. Anhydrous ammonia has
become the basic building block for nitrogen fertilizers while wet-process
phosphoric acid is becoming the major source of phosphate fertilizers, Little
change has taken place in potash, with potassium chloride remaining the mejor
potassic material,

21. The following sections on nitrogen, phosphate, and potash fertilizers discuss
the development from a production standpoint of these segments of the industry,
the types of product being produced, and the changes expected in the next five

22, Thic section discusses the growth and outlook for nitrogen fertilizers,
including the location of production facilities and prospective changes in types
Of pl‘od‘ucta.

23. Pricr to 1957 nitrogen was last in terms of level of plant nutrient
consumption, but since that time it has become the fastest growing and most
rapidly changing segment of the industry. Ammonia, the basic building block for
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all nitrogen fertilizers, was produced in small plants and converted to nitric
acid for the production of complex fertilizers or ammonium nitrate, or used to
produce ammonium sulfatc, In contrast, many of today's ammonia plants have
capacities exceeding 350,000 tons of product per year, Since 1960 urea hms become
an important nitrogen fertilizer amd the use of ammonia and nitrogen solutions

for direct application to the soil has increased in importance.

2he As shown in figure 6 (Annex III) and table 5 (Annex 1I) the production of
nitrogen totaled 6.37 million metric tons in 1955. By 1965 this has almost
tripled to 16.63 million metric tons--a compound growth rate of over 10 per cent
per year,

25, If growth continues at the 10 per cent-per-year rate, nitrogen production
would be 30 million metric tons in 1971 and 44 million by 1975. Capacity in 1966
has been estimated at 20,7 million metric tons of N, and is expected to reach
49.28 million by 1971. Thus, capacity is being scheduled to at least maintain
the recent growth rate,

26. 1In 1955 Western Europe and North America were the only major producing areas
of nitrogen fertilizers. Since that time Eastern Europe has increased production
until it now accounts for 20 per cent of total production. These three developed
areas accounted for 84 per cent of the total world production of nitrogen in 1965,

27. Capacity estimates for 1971 indicate that these three regions will continue
to produce the greatest share of the world's nitrogen—accounting for 75 per cent
of the world's total, Western Europe and North America are planning to double
capacity in the next five years while Eastern Europe will almost triple its
capacity., In the same period, capacity will be more than doubled in Asia and
tripled in Latin America, while Africa is expected to record a five-fold increase.

28. There is a world-wide emphasis now on the use of ammonia for fertilizer
preduction; however, ammonia is also used for industrial purposes. For this
study it has been assumed that 20 per cent of all ammonia produced both in the
developed and the developing countries is used for industrial purposes. Many of
the developing nations will use their ammonia production entirely for
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fertilizer; however, this will be offset to some extent by the higher percentage
of use for industry by the developed areas.

Nitrogen fertilizer prodycts

29. Unlike the phosphate and potash fertilizer industries, where relatively

few products are produced, the nitrogen industry is characteriszed by a wide
assortment of materials. They range from 16 per cert to & per cent in nitrogen
content. For purposes of discussion, these products are divided into five groupe:
(a) ammonium sulfate (21 per cent N) and ammonium sulfate nitrate (26 per cent N);
(b) ammonium nitrate (33 per cent N) and ammonium nitrate limestone (20-26 per
cent N): (c) other solids including sodium nitrate, calcium nitrate, and calcium
cyanamide (all 16 per cent N); (d) urea (45 per cemt N); and (e) other nitrogen.
The last group includes ammonium chloride (16-18 per cent N), organic nitroger,
ritrogen solutions (20-45 per cent N), anhydrous ammonia (82 per cent N) for
direct application to the soil, and nitrogen in complex fertilisers made either
wita nitric acid or by ammoniation. Also in group (e) is ammonia mot accounted
for by the production of the various products.

30. Figure 7, (Annex III), and table 6, (Annex II) show the production of
nitrogen contributed by each of the groups. Pigure 8, (Annex III) shows the share
of the market now held by cach group. Capacity data and the projected market
composition for 1971 also are shown in the charts and tables.

31. The multiple uses of urei ani ammonium nitrate either as a solid or as a
nitrogen solution make the analysis of production and capacity data for theso
products uncertain. Production data for 1955-1965 are for the solid msterials.
Capacity information contain both solid and liquid materials.

32. Agmonium sulfate: Ammonium sulfate is the most widely used nitrogen product
in the world and is produced in more countries than any other product, In recent
years, however, the trend towards higher analysis materials, such as the
ammonium nitrates and urea, has reduced ammonium sulfate's share of the world
nitrogen market.
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33, Ammonium sulfate and ammonium sulfate nitrate production in 1955 totaled
1.8 million metric tons of nitrogen--over 3j1 per cemt of all nitrogen produced,
Production increased by more .han 1.0 millicn metric tons during the next ten
years; however, its share of the market had decrvased to 20 per cent by 1945,
Capacity is estimatei to increase by another 800,000 mstric tons of ritrogen by
1971; however, total ammonium sulfate ind ammonium =ulfate nitrate eapacity will
account for only 1C rer cent of all nitrogen capacity. OJtill, the popularity of
ramonium sulfate in many countries and the fact that it can be produced as a by-
product of steel and caprolactum production suggest that ammonium sulfate will
remain an important nitrogen fertiliser for some time.

b Ammo Jum Ditrate: The combined production of ammonium nitrate and ammonium
nitrate limestone has replaced :mmonium sulfate ag the leading nitrogen fertiliser
group. These products now accourt for over 33 per cent of all nitrogen produced,
Capacity is divided equally between the two products; however, future capacity
estimates show a more rapid increase in ammonium nitrate than in amonjium nitrate
limestone,

35, Present capacit; for ssmonium nitrate i> 3.59 million metric tons of nitrogen,
This should increase to 5.6) million by 1971. Correspording capscity levels for
Mmonium nitrate limestons are 3.29 and 4.62 million tons, Despite recert am
anticipated growth, however, the share of world nitrogen capacity represented bty
this group will drop to 24 per cemt by 197.

36, Most ammonium nitrate capacity is in North Ameriea ard vestern Europe.
Jamonium nitrete limestone capacity increases ars scheduled mainly in Eastemn
Europe.

3. Qther 20lMd pitrogsps T™e major product in this group is calciwm nitrate,
followed by calcium cysnamid and sodium nitrete. Vory little capacity increase

1s expacted for any of these products, and calciwm cysnamid and sodium nitrate
capacity may actually decrease.

3e. momam.ferémemafthnﬂmm; its share will
Mnthmwxm,ﬁthWMmliﬂm
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metric tone of nitrogen,

39. Yrea: The most rapidly growing nitrogen material in the world today is urea,
Its share of the world nitrogen market has increased from 2 per cert in 1955 vo
12 per cent ir 1965, and should increase to 22 pe~ cent by 1971. Capacity is
expected to more than double in the next five years., MHany of the developing
nations have announced smmonia and urei fertilizer complexes ard do not plan to
produce any other nitrogen pruducts.

4C. Urea is the highest nnalysis solid nitrogen material now produced, which
allows more plamt focd to be transported per ton of fertilizer. Thus, developing
nations with relatively poor transportation systems can distritute greater moums
of plant food. Also, they can ship tne concentrated material for less comt per
unit of nitrogen, and thus achieve large freight savings.

L1. Urea solwtion production should increase more rapidly in the developed nations
of the world indicating a shift to use of intermediate products for application
to the soil. It is also expected that some of the ammonia capacity unaccounted for
by presert estimates of product capacity will be used for urea production and not
for the production of some of the cther lower analysis nitrogen materials.

W2. Qiher nitragsps Production trends for this group of products are difficult to
define. Complex fertilicers account for 9 per cert of today's market, smmonive
chloride less then 1 per cent, and organics 0.3 per cent, while nitrogen
solutions and asmonia account for 17.5 per cert, Production of nitrogen in this
group of products should account for over 4O per cemt of all nitrogen produced

by 1971.

L3. With the large increase in production of complex fertilisers, especially
samonium phosphates, these types of materials should comtirme to capture & large
share of the nitrogen market, Theee gaine lilely will be at the axponge of solid
nitrogen materials since there is a definite trend in developed regions towards
greater use of nitrogen solutions and anhydrous asmonia for direct application to
soils. So far, lack of hamdling equipment largely precludes the use of these
imermediastes in developing nations; thus, in the near future at least, they will
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rely nosolid nitrepon matorials ard/or complox forilizors,

bhe ThiL seoti n describes *pe recent growth and production outleok fop
phosphates through 1971, Regicnal production patterns arc shcwn 1l rg with
expected changes in types or products, The growing umportance of ftosphoric
acid as the basis cf th. phesphate fortilizep industry 1lsc is documented,

L5. Based on the uxdde method of reperting, phosphorus was urtil 1961 the most
important of the threo primary plant nutricents. It now is scecord to nitrogen,

L6e World producticr, o f phosphatic furtilizers in terms of P205 totnled 7.82
million metric tons in 1955, In 1945 it was 13,75 milli n==an incroasc of 76
per cent. This gain amounted to a compound growth rate of 5,2 por oont per year
for the decades The rateo Actually was higher in the last fiv. yenrs=-6,8 per
cent per year, Althcugh short of gains recorded by nitregen, pt-sphrte fertie
lizers have shcwm a gecd growth pattemn,

47. 1f producticn during the next five years climbs at the annual rate of the
past five years (6.8 pcr cent), 1971 output would be 20,4 millicn mctric tons

of ons. At this same ratc, 1975 producticn would be 26.5 million mctric tons

of PZOS'

48, sstimated capacity in 1966 was 20,34 million metric tons, By 1971 this is
expected to increase tc 33.33 million tons, 2s irdicated in figure 9, (Annex 111),
and table 7, (Annex 1I)., Phosphates are also used for industrial purposes,
Production data in this repert applies only tc fertilizer P205. In developing the
capacity estimates, an attempt was made tc separate fertilizer and industrial
phosphates, Fer example, furnace phosphcric acid capacity has been estimated using
only the amounts reported as scheduled to be used in fertilizer., It is difficult
to determine the extent that wet-process phosphoric acid is used for industrial
purposes, cor what percentage of the future czpacity is scheduled for industrial
usese In the United States, 8 per cent of all wet-process phosphoric acid is

used for industrial purposes. The level appears to be about the same in other
developed countrics. Data indicate that 1little ifr any of the wet-process
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phosphoric acid capacity scheduled in the develrping countries will be used for
industrial purposes.

49, Western Europe is the major producing region. However, its share of the
world market declined from 4O per cent in 1955 to 32 per cemt in 1965, North
America held its share at 3) per cemt during the same period, with the United
States producing more phosphatic fertilisers than any other nation. Eastern
Europe was the only region to show a gain, increasing its share of the total
market from li to 21 per cent since 1955.

50, Scheduled capacities for 1971 indicate, however, that the share of the market

held by the leading phosphate producers=-the developed regions—--will decrease.

Western Europe will have 23 per cemt of total P205 capacity, Eastern Europe 22

per cert, and North America 27 per cemt, On the other hami, Asia should increase
its proportion of world capacity from 6 per cent in 1965 to 10 per cemt in 1971.
Africa will increase its share from 2 to 5 per cemt, ard Latin Amsrica from 2 to 7

per cent,

Phosphate fertiliser products

51. Major phosphatic fertilisers include normal superphosphate (16-20 p:r cemt
9205), basic slag (16 per cemt P2°s)’ and concentrated supsrphceghate (32«46 per
cent ?205). The other major sources of PZOS are complex fertilisers which cortain
various amounts of nitrogen and phosphate, and, in many cases, potagh. Theee
products include the ammonium phosphates aml other materials mxie by asmoniating
phosphoric acid, and nitric phosphates, produced by acidulating phosphate rock
with nitric acid.

52, Production of the major phosphate products is showm in figure 10, (Ammex I11),
along with anticipated eapacity for 1971. Table 8 (Annex II) liste production
statistics for the individual products. Figure 11 (Anmmex I1I) shows the share

of the market for each of the products.

53. Normel superphosohate Normal superphosphate reaains the leading phosphate
fertiliser. From 1955 to 1965, production climbed 28 per cemt—{rom 4.18 to 5.3)
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millicn metrie tors of PZOS' However, its share fell from 63 to 45 per cent of all
;'2‘5 during this period., Higher analysis products are replacing normal super-
rhosphate, hick is expected to have only 27 per cent of i market by 1971,

“ye  In .estem wurope and in lorth America the production of normal superphosphate
has not increasci since 1960. 1In 1965 world production of normal superphosphate
rwetunlly decroased,  estern Europe and North America have excess Capacity to
produce this material, However, many of the Plants are over ten years old, ard
stm> have been converted to preduce complex fertilizers. The exczss capacity was
not included in the 1971 capacity estimates., As the trend towards higher analysis
materials continues, normal superphosphate will continue to lose grourd, perhaps
even faster than indjcated by the 1971 capacity data,

55« Bagic clap: Basic slag is a by-product of steel production, ard thus its
rroduction growth rate is determined by the growth of the parent industry. It is
A major phosphate fertilizer in Furope, but little is produced in other regions.
#orld=iide, hasic slae wag second only to normal superphosphate as a phosphate
fertilizor a3 recent ag 1955. Its production has increased very slowly, however,
and its share of the market decreases each year, By 1971 basic slag should account
for only 5 per cent of all phosphates,

5. Concentra super g: Morth America is the major world producer of
concentrated superphosphate » accounting for 1.30 out of the 1.81 million metri¢
tons (I 295) produced throughcut the world in 1965. Westem Europe, Africa, and
Lat in America also produce concentrated superphosphate. ‘lorld production of
roncentrated superphosphate has increased 50 per cent in the last five years, with
its share of the total fhosphate market holding at about 14 per cent,

57« The future growth pattern for concentrated superphosphate is uncertain,
Altheugh it is the most concentrated straight phosphate produced commercially,
it is equaled in phosphate content by some of the ammonium phosphates. This
tends *c put concentrated superphosphate at some disadvantage in transportation
ard hardling costs since the ammonium phosphates also carry nitrogen,

58. Llmall expansions in concentrated superphosphate capacity are expected in
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Western Europe and North America. Eastern Hurope, Africa, Asia, and Latin ~merica
are scheduling relatively large increases in capacity. Since both concentrated
superphosphate and the ammonium phosphates are based on phosphoric acid and
conversion from concentrated superphosphate to diammonium phosphate is technically
and economically feasible it is expected that some concentrated superphosphate
capacity will be converted to complex fertilizers of the ammcnium phosphate type.

59. Complex fertilizera: Complex fertilizers (including other materials) in 1955
accounted for only 10 per cent of the total world production of P205. In the last
ten years, however, production has increased over 400 per cemt and they now accourdt
for 28 per cent of all phoesphate fertilizers--second only to normal superphosphate.
The growth is expected to continue--perhaps st a faster pace than shown over the
past ten years. By 1971 complex fertilizer could account for 50 per cent of all

phosphate fertilizers.

60. Production statistics do not indicate the individual products that are
classified as complex fertilizers. Capacity data for 1966 and 1971 as shown in
the following tabulation indicate the materials that are found under this
classification.

61. Ammonium phosphates account for the largest share of all complex fertilizers.
Present capacity is located primarily in North America, and most of the scheduled
increase is in this reglon. Nitric phosphates are produced in Western Europs and
form the basis of the complex fertilizer portion of the phosphate industry in this
area,
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millicn metric tors of FZCS' However, its share fell from A3 to 45 per cert of all
E‘zt;:fs durirg this pericd, Higt.er analysis products are replicing normal super-

phosphate, vhict is expected to have only 27 per cent of the market by 1971.

S4e  In .estem wurope and in lorth America the production of normal superphoasphate
his not increasc1 since 1960,  In 1965 world production of normal superphcaphate
actually decroased, Western Europe and Narth america have excess caracity to
produce thic material, However, many of the plants are over ten years old, ard
scme have been converted to produce complex fertilizers. The exc:33 capacity was
not included in the 1971 capacity estimates, As the trend towards higher analysis
materials continues, normal superphosphate will contirnue to lose grourd, perhaps
even faster “han indicated by the 1971 capacity data,

55. PBagic -lag: Basic slag is a by-product of cteel production, ard thus its
Froduction growth rate is determined by the growth of *he parent industry. It {g
a major phosphate fertilizer in Europe, but 1ittle {3 produced in othep regions.
dorld-vite, basic slag was second only to6 normal superphosphate as a phosphate
fertilizer as recent as 1955, 1Its production has increased very slowly, however,
and its share of the market decreases each year, By 1971 basic slag should account
for only 5 per cent of all phosphates,

56. Qﬁmmw: horth America is the major world producer of

concent.rated superphosphate, acrounting for 1.30 out of the 1.81 million metrie
tons (F205) produced throughcut the world in 1965, Western Europe, Africa, and
Latin America also produce ncncentrated superphosphate. 'orld production of
concentrated superphosphate has increased 50 per cent in the last five years, with
its share of the total phosphate market holding at about 14 per cemt,

57. The future growth pattern for concentrated superphosphate is uncertain,
Although it is the most concent rated straight phosphate produced commercially,
it is equaled in phosphiate content by some of the assonium phosphates, This
tends to put concentrated superphosphate at some disadvantage in transportation
ard handling costs since the ammonium phosphates also carry nitrogea.

58. Gmall expansions in concentrated supsrphosphate capacity are expected in
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Western Europe and North America, Eastern Europe, Africa, Asia, and Latin America
are scheduling relatively large increases in capacity. Since both concentrated
superphosphate and the aamonium phosphates are based on phosphoric acid amd
conversion from concentrated superphosphate to diamsonium phosphatc is technically
and economically feasible it is expected that some concentrated superphosphate
capacity will be converted to complex fertilisers of the ammonium phosphate type.

59. Complex fartilizers: Complex fertilizers (including other materials) in 1955
accourted for only 10 per cemt of the total world production of P2gs' In the last
ten years, however, production has increased over L00 per cermt and they now accourt
for 28 per cemt of ell phosphete fertilisers--second only to normal superphosphate.
The growth is expected to continue--perhaps at s faster pace than shown over the
past ten years. By 1971 cosplex fertiliser could sccournt for 350 per cemt of all
phosphate fertilisers.

60, Production statistics do not indieste the individual products that are
classified as complex fertilisers. Capacity data for 1966 and 1971 as shon in
the following tabulation indicats the materials that are found under this
classification,

6l. Asmonium phosphates aceourt for the largest share of all complex fertilisers.
Present capacity is locsted primarily in North America, and most of the scheduled
increase 1s in this region. Nitric phosphates are produced in Western Europe and
form the basis of the complex fertiliser portion of the phosphate intustry in this
area,
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not be separated from fertiliser capacity would be included in this category.

64. The major change in the phosphate industry in the last ten years has been the
shift from acidulation of phosphate rock with sulfuric acid to produce solid
fertilisers to the production of phosphoric acid from sulfuric acid amd phosphate
rock and the use of this product as the major building block for concentrated
phosphate fertilisers. As the demand for higher analysis materials increases, the
use of phosphoric acid and the finished fertiliser materials that can be produced
from it will increass in importance,

65. Capacity data for years provious to 1966 are not available. PFuture capacity
data indicate the important role that wet-process phosphoric acid will play in the
future phosphate industry. Estimated capacity of wet-process phosphoric acid in
1966 1s 7.61 million metric tons of PZOS' Capacity 1s expected to double by 1971
reaching 14.76 million metric tons. Purnace phosphoric acid used for fertiliser
and superphosphoric acid capacities oculd raise this total to 15.86 million metric

tons of Pzﬂy

66. ‘The phosphate fertiliser industry will change rapidly in the mext tem yoars.
More substitution of phosphoric acid-based complex fertilisers for the lower
analysis mterials can be expected, perhaps at & more repid rate than indicated by
the estimsted future capacity data,

Mecdd_pctash fertiliser ingwelry

67. The growth in the production of potash fertilisers has been slower then
nitrogen and st about the same rete as phosphates. Potash now ranks third of the
three prisary plamt nutrients comtained in fertilisers. This is due in part to
the fast that many of the soils of the world contain relatively high amounts of
:zouemmmmmmm-ounnms. As crop production
levels increase, however, it is expected that grester amourts of potash will be
used, thus tringing potash consusption to the level of phosphates. This section
Mﬂumwmmmwmuatmmmm.byn.mu
by product.

/000




ID/CONF.1/B.22
English
Page 20

68. Since 1955 potash production has increased at a compound growth rate of

6.2 per cent per year. World production has nearly doubled in the past ten years-
from 6,68 million metric tons of KZO in 1955 to 12.22 million in 1965. The
increase in 1965 alone exceeded 1.0 million metric tons as several large mines
came on stream in Canada ard European producers expanded their production levels.
Assuming potash production continues to increase at a growth rate of 6.2 per cent
per year, proc iction will reach 16.5 million metric tons of K20 in 1970 and 22,3
million metr: tons by 1975.

69. Capacity data indicate, however, that potash production may increase at a
faster rate, World potash capacity in 1966 is estimated at 14.0 million metric
tons of KZO‘ By 1971 production capacity could reach 26.8 million metric tons.
Figure 12 (Annex III) shows the relationship of potash production and capacity,
Production data is shown in tabie 1, (Annex II).

70. 1In estimating future supplies of potash for fertilizer, five per cent of
total capacity has been subtracted for industrial use in Vestern Europe, Eastern
Europe, and North America,

71. While potash reserves have been found in all areas of the world, with the
exception of Oceania, production has been confined to a relatively few countries
in Yestern and Eastern Europe, and North America., Israel recently began

production of potash and Chile ard Peru are pProducing potash from their guano
deposits,

72, Production is divided fairly equally among the Western European, Eastern
European, and North American regions, with Western Furope leading by a small
margin. Capacity data indicate, however, that by 1971 North America will be the
major producer with 40 per cent of the total. Eastern Europe will then have over
30 per cent of world production and Western Europe 22 per cent.
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Th. Over 94 per cent of all potash produced is in the form of potassium chloride,
with potassium sulfate and potassium nitrate accounting for the remainder. Most
potash is incorporated into mixed or complex fertilizers before application to the
soil.

75. Potassium sulfate is used mainly on crops that do not tolerate the chloride
ion or where there is danger of chloride accumulation in the soil., 1Its share of
the market will continue to decrease. Also, little growth is expected in the
production of potassium nitrate ind other potassium fertilizer materials, until
the economics of production become competitive with potassium chloride.

The gupply-demand balance

76. A look at the capacity data for nitrogen, phosphate, and potash indicates
future rates of increase far greater than those experienced during the past ten
years. From a practical stamdpoint, however, the extent of an apparent over-
capacity can yet be affected by several factors.

77. In the first place, every attempt was made during compilation of capacity
data to determinc the net increase when a new plant was to replace smaller units.
However, since this was not always possible the indicated capacity figures may be
on the high side. Unless the closing of a plant has been announced, it was
assumed that this plant will be operating in 1971.

78. In addition, decisions to retire some older, less afficient units may be made
after the production economies associated with planned large plants are
demonstrated. In some cases, depletion of raw materials reserves may dictate

A closing or a reduction in capacity for some mining operations.

79. Furthermore, the capacity data includes many plants now in advanced planning
stages but for which no construction contracts have been let. Obviously, any of
these can be delayed or cancelled in response to evolving market patterns.

80. Even at face value, the compound annual growth rates indicated by the
planned additions to capacity from 1966 to 1971--15 per cent for nitrogen, 11
per cent for phosphate, and 13.9 per cent for potash--are not greatly higher than
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I1. PRODUCTION TRENDS IN THE DEVELOPING COUNTRIES

82, This section deals with the relative position of the developing countries
in producing fertilizers. It includes a discussion of presemt ard future trends,
plus informstion on the types of products being emphasized in the developing
regions as compared to the developed areas,

8). Fertilizer production historically has been heavily concentrated in the
developed nations, not in the developing regions that now face critical food
shortages. The trend has been for the developing countries to produce from 8 to
10 per cemt of the world's fertiliser outpt.

84. Their position would seem to be improving, however, Although their share

of the world market did not change substantially, the developing regions in the
past five years increased production 150 per cent—-from 1,72 to 4.]2 million metric
tons (figure 13, Annex 111). The capacity data indicate a greater change during
the next five years. By 1971 developing regions plan to increase plant nutrient
production to more than 20 million tons. Thia would give them 18 per cent of

the world total,

85. Pigure Ui, (Annex II1), shows the share of world productiqn of the three
primary plant mtrients held by the developing natiors.

86. The developing nations are in a relatively better position with nitrogen
than with either of the two other major mutrients, accounting for about 15 per
cot of the world output during the past decade. Capacity is expected to be
increased by more than 7.0 million metric tons during the next five years. This
would give the developing regions 23 per cent of the world capacity by 1971.

87. About 10 per cenmt of the world's phosphate fertilisere is produced in the
developing nations. This represents a substantial under-utilization of fucilities,
howaver, since these nations have 15 per cemt of the world capacity. The
developing nations are adding phosphste facilities at a faster rate than the
developed nations, and will have 22 per cent of the world's capacity by 1971.
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88. Developing nations account for only 2 per cent of world potash production.
Unless large, new deposits of potash having economic feagibility for development
are found in the developing nations they will not greatly increase their share.

It does not appear that potash production in the developing nations will go beyord
5 per cent of the world's capacity in the immediate future.

89. The largest expansion in nitrogen product capacity will be in urea, At
present 42 per cent of all urea is produced in the developing nations; however, by
1971 well over half--56 per cent--of all urea capacity is scheduled for the
developing regions. In 1971 about 14 per cent of all ammonium nitrates, 40 per
cent of all ammonium sulfates » and 10 per cent of the capacity for all other
nitrogen products will be produced in these regions. Thus, while the developed
nations are moving towards the use of more and more other nitrogen materials, such
42 ammonia and nitrogen solutions for direct application, the developing nations
are producing a larger share of the solid nitrogen materials, especially urea,

90. In phosphates, the developing nations now Produce 15 per cent of the world's
normal superphosphate. However, the developed nations are shifting away from this
low-analysis product fairly rapidly, with the result that, without adding auch
capacity, developing areas will account for 27 per cent of production by 1971,

The developing nations will increase their share of concentrated superphosphate
from the current level of 11 per cent to 32 per cent during the next five years,
Their share of complex fertilizers will move from 5 per cent to 17 per cent by
9.

91. All regions are moving towards the use of higher analysis phosphate materials,
However, the greatest tonnage gains in developed nations will be in complex
fertilizers, while the greatest expancion by developing nations will be in
concentrated superphosphate.

92. Potash production throughout the world will be mainly in the form of
potassium chloride; possible exceptions in the developing regions are potassium

nitrate or sulfate where ihe raw material balance may favour their production in
some litmion.o
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I1I. FUTURE CAPACITY IN RELATION TO NEEDS

93. Interpolated needs for 1971 based on the estimated world fertiliser
requirements reported by the TVA for 1970 (innex I, ref. 16) show that by 1971

a minimum of 71.0 million metric tons of plant nutrients will be needed and that
by 1980 this will increase to 111.7 million metric tons of total plant food, Of
the total, developed countries would require 49.0 million metric tons by 1971 and
73.2 million metric tons by 1980, Minimum requirements for the developing regioms
are 22.0 and 38.5 million metric tons for the same years. Thiz section attempte
to equate future needs with future capacity for each region of the world. A
discussion of individual plant nutrient needs and amticipated capacity is also
included,

94. Table 10, (Annex 11} shows articipsted production sapacity and the estimated
minimm requirements of total plant nutrients by regions. Oversll, the developed
regions now have an ins’alled capacity capable of meeting their 1971 requiremesmts.
By 1971 their announced capacity will exceed their nweds by 40.0 million metrie
tons of plant nutrients. In the develoling regions, however, present capacity
lags far behind 1971 minimum needs. By 1971 only Latin America is axpected to
have capacity to meet its 1971 needs. Asian plans fall 3.6 million metrie tone
below their minimum requirements, and Africa will be 0.2 million metric tons
below their estimated needs in 1971.

95. In total, the planned capacity for 1971 will be almost }8.4 million mstris
tons over 1971 requirements.

96. Comparing estimsted needs for 1980 with capacity data for 1971 showe that
the developed regions will have installed by 1971 the eapacity to meet their 1960
needs., The developing regions, while approaching their 1971 needs, have ast
announced plans that would meet their 1980 needs. With the larges mpansien ia the
devsloped nations, however, the worid totals indicate that espesity is IYN
approaches the 1980 overall needs. The point of production will mot be at the
point of greatest need, however.
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97. Table 11, (Annex II) defines needs in terms of the individual plant nutrients
and relates these estimates to future capacity by regions. These estimates are
based on a ratio of two units of nitrogen for each unit of P205 and KZO'
Developing regions currently use nitrogen far in excess of this 2-1-1 ratio.
However, as their fertilizer markets develop it appears that relatively larger
amounts of P205 ard xzo will be required, thus bringing the ratio close to that
in the developed ragions.

96. Among the developed regions, only Oceanis will not have by 1971 the capacity

to m. its 1980 needs for primary plant nutrients.

99. Indications are that capacity levels will contime to lag behind needs in
developing regions, although there are exceptions. Potash capacity will be less
than 1971 needs in all developing regions. On the other hand, by 1971 Africa
vill have phosphate capacity to meet its 1960 needs, and lLatin America will have
capacity equal to 1980 needs in both phosphate and nitrogen. Comparisons of 1971
capacity to 1980 needs show large deficiencies of nitrogen in Africa and Asia and
phosphate in Agia.

100, Pigure 15 (Annex 111) shows the relationship between capacity and
requiremsrte in the dmlopinj regions. This approach, however, obscures some
large imbalances within regions. Por example, Asia is projected as being nearly
self sufficient in nitrogen and phosphate, with capacities at 96 amd 92 per cent,
respectively, of 1971 needs., But the detailed data show that the largest share
of this capacity will be located in one country--Japan. India, although making
Mnﬂdumecny.wmum-tomdu«omyamn
percentage of its total fertiliser needs. A similar situation exists with
mitrogen in Africa, where the Republic of South Africa and the United Arsb
wunmmammmatuumu capacity. To a lesser
atet latin Mmsrics faces the sams problem, with Mexico being the leading
potential producer, especially of phosphates.

10l. A word of caution is in order at this point. From a practical standpoint,
the direct comparisons made between anticipated capacity and estimated needs very
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likely overstate final capabilities to produce fertilisers. Rxperience mggests
it is unrealistic to expect all announced facilities to go on stream as presently
scheduled. Slight to lengthy delays, ard maybe even some cancellations, are to be
expected. Thus, the capacity level achieved in 1971 will probebly be less than
the data indicate,

102. Also, it should not be assumed that capacity and production will be of the
same magnitude. Production cannot reasonably be expected to equal 100 per cemt

of rated capacity, especially in developing courtries where problems of establish-
ing efficient marketing systems and of procuring repairs, raw msterials, and
trained operators are critical.

103. These two factors can alter the outlook considersbly. For example, if all
anticipated capacity becomes actual capacity, operstion at 65 per cemt of capacity
would meet stated nutrient needs. However, if only 80 per cet of anticipsted
1971 capacity is built, facilities would have to be opersted world-wide at 81 per
cert of capacity to meet needs.

104, The effect of this achievoment and this more realistic level of operetion
would be quite pronounced in the developing regions. The deficit of 1.6 million
metric tons of plant food--indicated with achisvemsnt of all anticipsted capacity
and production at 100 per cent of capacity--wculd burgeon into a deficit of
nearly six million metric tons.

105, Still ancther factor to be kept in mind is that the estimated needs are
based on straight-line projections of present distary levels for a growing
population. As indicated earlier, per capita demsnd for food in developing -
areas can be expected to increase as incomss and educational levels go up. This
will tend to widen further the gap between food supplies and demard.

106. mdwofmnhwmmdtorcriuulde

rangs needs, Immediate problems of incressing fertiliger use and crop production
mtumnnmeormcommdmﬂmwmmm
may seem cf paramount importance. But with the lead tims necessary for industrial
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IV, FERTILIZER RAW MATERIAL SUPPLI:S

107. The presert and future supply situation for the basic fertiliser materials
and the products made from these materials were discussed earlier in this paper.
The availability of raw materials to produce fertilizers will be exammined in this
section. Although there are only three primary plant nutriemts, a critical review
mist consider four major raw materials: feedstocks for ssmonia production;
phosphate rock; potash; and sulfur, used primarily in the production of phosphate
fertilizers.

Feedatocka for nitrogen fertillasca

108, Capacity dats indicate that nitrogen fertilisers using ammonia as the basic
building=block will be produced throughout the world., Since nitrogen for ammonia
production is supplied from the air, feedstocks of hydrogen become the governing
factor. Early technology of ammonia production limited the supply of hydrogen to
refinery or coke oven gas, With present-day technology, however, almost any
economical supply of hydrogen can be used for ammonia production.

109. Natural gas has becoms the leading source of hydrogen for samonia production,
and most anticipated plants will use natural gas. Many areas, both developed and
developing, have large supplies of this feedstock. In some cases this gas is
associated with petroleum production but goes unused. Coal once was an isportant
source of hydrogen in developed areas, btut has been largely superseded by naturel
gas where adequate supplies are available. Replacement of older, less efficimt
plants with larger, more efficient units, has been one of the reasons for the
rapid increase in nitrogen capacity in the developed regions.

110. Coumtries with oil refineries can use by-product tail-gas for ssmonia
production. Mations with no suitable local feedstock can import naphths or
liquefied natural gas. Thus, in the foresessble future, rew materials for
nitrogen fertiliser production should not limit location of plants or anticipsted

production levels.
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Ehoschate rock

111. Phosphate rock is the basis of the entire phosphate industry. It is found
in many areas of the world, although quantity and quality vary widely., Three
areas—diorth America (United States), Africa, ard Eagtern Europe (Russia)--produce
almost 90 per cent of the world supply. Table 12 (Annex II) shows phosphate rodk
production by areas and estimsted capacities for 1971.

112, World production of phosphate rock totaled 58 miilion metric tons in 1964.
The United States accounted for 4O per cent of the total, Africa 25 per cert, ard
Russia 22 per cent. Remaining production was centered in Asia and Oceania. The
stme three regions will comtinue to supply 90 per cemt of all rock produced,

113. World production of phosphate rock could reach almost 110 million metric
tons of material bty 1971, Supplies are more than adequate for the foresesable
future. In fact, indicated reserves sxceed 46,000 mdllion metric tons--enough to
last over 400 years at the 1971 rate of use.

Patash

114. mmmmunmmnmm tomcf!zowlm,
with production centered mhnhhriumhncmmdhctem Europe. Knowmn
reserves, wmmmn(mu) mumnmaz,ooomummm
tonlotlzo.

lobur
115. Sulphur, while not considered, & primary plant nutrient, is closely
associated with fertiliger production in that sulphuric acid acidulation of
mmmrmmmatmumumq. The recent rapid

mmmmuwumm-dmmuynmuummm
for sulphur, Aouuﬂtmlmm«amumum-nwnumﬂmtm

which were not fmiblctodmbp&ttholmrpri«lﬂda. Table 1 (Annex II)
shows the supply-demand situstion for sulphur, excluding Easgtern Europe and
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China (Mainland), and estimsted requirements based on the types of phosphate
products expected ir. 1971, The capacity data do not include seversl projects
now under study. If built, they could add substantially to the indicated capacity.

116, Figure 16 (Annex III) depicts the present sulphur situation. Since 1963
consumption of sulphur in all forms has exceeded production. In 1966 consumption
exceeded production (24,125,000 metric tons) by 775,000 metric tons. The
difference has been made up through draw-down of stocks, which were at high levels
prior to the rapid increase in demand which began in 1963, Capacity data indicate
that steps are being taken to meet the increased sulphur demands, Estimated
capacity scheduled _hrough 1969 shows a more rapid increase than the projected
growth in demand. Capacity should reach 32.) million metric tons by 1969=<the
latest year for which data are now available, It is anticipated that supply and
demand should be in balance somstime in 1968, Indications are that sul by
supplies should be adequate but will not be much in excess of demand for sulphur
in 1969. This situation could change rapidly, however, as the results of presert
exploration are evaluated,

117. Elemental sulphur production is located primarily in North America amd the
major expansion of sulphur capacity will occur in this region. Substamtial
increases in recovered sulphur are expected in Asia as the countries of the Near
East develop their sour gas fields. Little expansion in the production of other
forms of sulphur appear likely except in North America.

118. The above discussion of rew material supplies and reserves shows that the
world should have adequate capacity to meet the requirements for the production
of fertilisers that are scheduled by 1971,
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V. WORLD TRADE IN FERTILIZER MATERIALS

119. With the deficit in estimated fertilizer production capacity in relation to
needs in the developing regions, it is apparent that world trade will be an
important segment of the world fertilizer industry. The following section reviews
past world trade patterns and the changes that can be expected.,

120, Over the past five years approximately 24 per cent of all plant muirients
preduced have entered into world trade. Twenty per cent of all nitrogen, 13 per
cent of all phosphates, and over 42 per cent of all potash iz moved through world
trade channels before reaching the point of use. The amount of nitrogen entering
trade has increased from 2.2 million metric tons in 1960 to 3.2 million metric tons
in 1965. This was a slight decrease, however, as a percentage of total production.
Phosphate and potash trade has increased as a percentage of total production.

121. Developing regions received 3.4 million metric tons, or 33 per cent, of the
10,21 million metric tons of plant nutrients traded. Over the last five years
trade with the developing regions has increased 1.17 million metric tons with the
percentage of material moving into these regions remaining constant.

122. Almost half of all nitrogen traded goes to the developing regions, while 40
per cent of the phosphates and less than 25 por cent of the potash is imported by
the developing regions. Table 15 (Amnex II) shows the extent of world trede in the
primary fertilizer nutrients.

123. If the developing countries are oing to mest their present fertiliser
requirements and develop domestic fertiliser markets, wrld trede with these
regions must increase mmmu.ummnmzmmww
production units are brought into opsrstion. With the except ion of potash, trede
among developed mm-mmamumorummnummu
facilities. World trade in the form of overseas shipments to the developing
regions should increage. With the development of fertiliser markets in the
developing regiors, world trede can be expected to increase in terms of losal
tonnage of plant nutrients, however, there may be & deerease in trede relative to
world production.
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124. Shifts can be expected in types of nroducts entering world trade, partly in
response to efforts to reduce transportation costs per unit of plamt nutrient
through use of more concentrated materials. This trend already is apparemt in
nitrogen. In 1960, ammonium sulfate accounted for 37 per cent of all nitrogen
traded, followed by ammonium nitrates with 24 per cent amd urea 12 per cernt.

By 1965 urea had increased its share to 22 per cent, while ammonium sulfate
accounted for only 31 per cent and ammonium nitrates 18 per cemt.

125, The trend towards higher -nalysis is also apparent in phosphates.

Concentrated superphosphate .ow cortributes 29 per cemt and complex fertilisers

31 per cent of all PZOS exported, In 1960 these materials accounted for 22 per

cent and 21 per cent, respectively. During the same pericd, normal superphosphate’s
share of world trade decreased from 20 to 14 per cert, Dusic slag declined from

37 to 26 per cent,

126. These export data are world totals, and thus include trade with'n
continents. High-analysis products constitute an ewen higher percentage of
overseas shijmemts.

127. There are sourd reasons for the emtrance of high hypothet ical analysis
products into world trede, as indicated by the following talulations

¥
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Effect of aoalvais o costs of imsorted Certiliser mteriale
Ammonium

Nllste (25N Ures (W3E X)
Nitrogen requiressnts (tons) 100,000 100,000
Material to be shipped (toms) 476,190 2,222
Cost of material (8/ton) 40.00 €5.00
Transportation cost  (§/tom) 10.00 10.00
Other charges (8/ton) 4.00 4.00
Total cost (8/ton) 54,.00 99.00
Total cost of material (8) 25,714,260 .00 21,999,978.00
Cost of plamt mstriemt (8/tom) 257.0% 220.00
Ret savings (€ )] 3,7, 282
Percent savings (%) ) TRV

Vv :ﬂm:w-immmummmh-uum
ces chargss.

126, Substitution of ures for mmoniws sulfste r-sults in & net eavings of
lh.h per cont. The assumcd prices and charges represert 1966 mariwt conditions.
T™he advartage will change deponding om poimt of crigin and deetimation of the
mterial, and the types of msterial under considerstion. Purther sevings may be
reslised during distridution in the receiving coumtry.

129. AM&NMMWH&M"IWI”MA“W
wmmmmdmumtmdm
asterials, rmmmwwnnwmnnuum
mmm—nmmm.mmumuar
Gemsetically prodwred materials. Planmsd produstion fasilities in the developing
Mmmwmmmnmpmmhuum.
tad high-emalysnis phosphate mssierials, such a0 comsentreted supsryphosphate and
csmplen fertilisers. 1f martssts are going t0 bo doveloped for thess materials
mmmmamuummemmun
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! evertually be produced. A repid trensfer from one type of product canmot be
apected as supplies becoms available., Progreames based on low analysis materials
wvill delay the acceptanco of the higher amalysis products.
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VI. INVESTMENT OPPORTUNITIES

130. Various levels of development exist in the developing countries. However,
almost all of these nations have the problem of limited foreign exchange. Thus,
sound economic planning for a fertilizer supply is necessary to ensure the most
productive use of the funds that are available. The developed nations have the
capital and the know-how to help the developing nations establish a fertilizer
industry. This section looks at the role the developed countries can play in this
development and the conditions under which investmert in the developing countries
can be expected,

131. Four stages of development have been suggested by Douglas (Annex I, ref. 7).
Although much overlapping is normal, they can be viewed as distinct and
progressive steps in the development of a nation's agriculture and fertilizer
industry. Douglas' suggested stages are:

1. Importation of food to stave off famine while fertilizers
are being intreduced and demonstrated to create a market ;

2. Importation of finished fertilizers to meet growing demand
until a domestic industry is Justified;

3. Building of local production facilities with aid of imported
technical construction amd operation know~how;

4. Self sufficiency of production and operation, with inports
limited to raw materials not available locally,

Figure 17 (Annex I1I) illustrates the overlapping of these developmert stages.

132, The first stage at best is a short-run solution to supplying food needs,
Developed regions canrot be expected to produce and furnish in excess of their own
needs the quantities needed to meet imminent huge demands in developing areas. In
fact, contimuation of such a practice can lead to even greater food problems,

133. Secondly, the developed nations should not contime to supply all of the
finiched fertilizer mroducts needed by the developing countries. This type of
programme would require the outlay of large amounts of foreign exchange which is
now inadequate in the developing countries. These countries should encourage the
use of their own resources, both human and material whenever it can be
economically justified.

/ooo
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Ersface -

The National Fertiliser Development Center located at Muscle Shoals,
Alabama, a part of the Tennessee Valley Authority (TVA), is called on by the
United States Govermment, especially the Agency for Internaticnal Development,
to furnish information on various problems relating to fertilisers. As a part
of this responsibility TVA has been requested to maintain a current tabulation
known as the "World Fertilizer Production Capacity as Related to Future Needs";
first report on this subject was published in February 1966. Information
presented in this paper is taken largely from this study. Included is survey
information of industries ard organizations in ilestern Europe, Japan, and North
America. The activities of these organizations include furnishing fertilizers,
cmstruction of fertilizer production facilities, and financing of various
programmes in the developing countries. This report is the result of TVA's
attempt to keep up~to-date with the world fertilizer situation through frequemt
contacts with representatives of the fertiliser industries throughout the world,
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134, Savings in foreign exchange can be realised through careful irwestigation
of all of the possible alternatives. For example, a recent study by Achorn ard
ialkup (Annex I, ref. 1) indicates the potential for roducing foreign enchangs
requirements by processing intermediate products into the finished fertiliser

product in the developing countries, They found that the developing countries
could import urea-ammonia solution and process it into complex fertiliser at a
savings of from $U.S. .92 to $U.S3.5.31 per ton of product as opposed to making

the same grades of complex fertilizer using imported anhydrous ammonia ard solid
urea,

135. The importation of intermediste fertiliser materials by the developing
nations may prove to be a major step towards the estadlishment of a domestie
fertilizer industry. Plants for the processing of irtermediate materials isme
finished fertilizer products do not require as large an irwestasnt as plamts te
produce the basic rav materials. Savings may be realised through purchasing the
intermediates from points with lower product ion costs than would be possible frem
smaller production plants located in each coumtry. Transportation savings are
possible with tne importation of high-amalysis intermediate products rather than
the relatively lower plant mutrient content of the finished materials.
Flexibility and the ability to meet changing demand patterns are maintaimed,
however,

136, The step-by-step development of the fertiliser industries in the developing
regions will vary from country to country. Each country sust sttempt, however,
to achieve the most efficient use of all available regources. This can only W
accomplished by exploring all other possible alternatives.

137. It becomes apparent that the role of the developed w&umm&
that of helping the developing mations through investasrt of capital snd furmishing
technical inow-how. Experience abounds in the developed countries in constrestien,
operation, management and maintenance of fertiliser plants. The developmeet of

efficient distribution ard murketing systems can also be aided with the halp of Lhe
developed countries.
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138. A fawvoursbls investmert climste sust exist in the developing regions before
developed nations can be expected to put their resources into such prograsmes.
loturns on investasnt must at least be equal to that available in the developed
regions. This involves easily transferable profits and liberel write-off terms.
It is of primsry importance that the system permits the producer to exercise a
high degree of control over the maristing of the products. While the risk factor
is presemt in any investment, every attempt should be made to keep it to a
ainimm,

199, The developed nations have demonstrated that they have the resocurces ,
svailable and are willing to undertake programmes of assistance to the developing
mtions. mmmmwmummhmmtm
participation.
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VII. FACTCRS THAT INHIBIT PERTILIZER INUSTRY EXPANSION IN
B DEVELOPING COUNTRIES

140. The fact that a country needs to increase its use of fertilizers does not
assure that a fertiliser industry will develcp or that adequate quantities of
fertilisers will be used, Need does not automatically create a demand. Unless
sufficient demand exists or can be created rapidly, development of a fertilizer
industry should not be encouraged.

1U41l. On the other hard, farmer demand for fertiliser is insufficiemt to

guarantee development or expansion of a fertilizer industry in developing

countries. Other factors also play an important rols, especially when the

industry is dependent on making a profit. Although a complete discussion is nt
attempted here, the factors discussed in this section are those most often
mentioned by those interested in fertiliser investasnts in the developing countries.

govermmental attitude

142, Although investors in fertiliser facilities in developing countries expect

to assume major responsitdlity for establishing the imdustry, they are well aware
that governmmntal comtributions can and must smooth the vay. This is referred to
as "favoursble investment climate®,

3. Por investmsnts to be entouraged, irwestors mot only look for stability of
the Government, but they also meed assurance that all major factions vying for
control are in general accord with progressive policies towards investaents and
are cognisant of the value and need for expanding the use of fertiliser wee,

k. Indicators of goverrmsutal attitude include policy towards:

(a) mz Imports of rev materials, equipmert and replacement parts
not be discouraged bty excessive tariffs;

() t Rav materials that may be of inferior qumlity
or priced should not be wnrealistically promoted;
(e) t Whether internal or external, tawss that reise the cost of

in relation to fars products sold should be eliminsted;
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(4) Credits Industry is willing to co-operste in the mechanics of |
extending credit but looks to the Government to establish and exscute
realistic credit policies; credit should be available at a reagonable |
rate and be tajlored to fit the agricultural cycle; |

Por ransaportatior r1t 4 o : t Investors can, under
certain conditions, P in the ¢ opment of these essertial |
facilities; 1t 1s felt, howeve:, that public develcpment may be in
the best interest of the country as a whole;

(f) Bepetriation of a Pﬂjﬁﬁ m& of mi 9{“: Where foreign
imvestors are involved a tic att o must be taken towards

repatriation of profits to amortise the investasnt; with a good
irvestment climate, however, outside irwestors are willing to use
mch of this money in further «pension of industry;

(e) ! Umtil such time that trained
and experienced personnel are ble, irwestors should be assured

that they will have some comtrol of the staffing of these facilities
to assure successful operstion.

%

(n) W: Experiences in the heavy fertiliser |
using countries has cated that services offered by the seller ‘

i

(o)

of fertilizars are often as important in increasing fertiliser sales
88 price; investors are generally convinced that sales pervonnel
vith an incentive to sell will give better service and thue increase
sales better than goverrmental sales organigat iong;

™ : i Y Alw there
t

this fear, the preferred agssurance is & goverrmantal policy that
inspires confidence through its attitude towards private enterprise,

Liasncing

1AS. wnm.mmm«umurmxmw
cspacity between 1965 and 1970 has been estimated to be in excess of $U.5.9 billiem
(Amex I, fig. 16). mwumt»uummntbaw

countries sverages about (0 per cent of the total cost {Ammex I, £1g. 3).

6. Local sources, either goverrmmrt al or private, ususlly can be fourd to
inveet the noeded local curremsy, Hard curreney 1s often quite limited snd mush
of it must be oltained from extermal sources. Jowrces of ard currenesy for
fortiliser plamt construction ars mamsrous and are incressing. A recest paper
m«umrmuxmAmuamwm.c.ce_rm

(1)

5
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(Annex I, fig. 12) gives a good smmary of the types of finsncing that are
available and the terms under which they can be ocbtained. Dr. Fisher noted that
comtridtution of foreign privete enterprises are not only money and managerial
skills but their presence in a project assures other financing sources of the
viability of the project. This is so because private enterprise has the hasic
goal of making a profit. Host Goverrmeets which creste an envirorment that
attracts private enterprise usially find fertiliser plamt financing sasier than
those Goverrsents which fail to do eo.

Esraconel

1A7. Llask of persomnel with adequaste treining and experience is a major deterrent
to the establishment of fertiliser industries in the developing countries. This
1s true not only for the fertiliser industry iteelf, btut algo for related
industries on which fertiliser industries depend. To overcome this deficiency
meny developing countries are finding that the contridution of menagsmert and
operat ing persomnsl by private irwestors is as importamt as their comtributionrs

in money. To mals this mtually beneficial, & spirit of co-opsration must prevail
which irsures that local persommel will be trained and, with sufficiet aperience,
be given mansgement and opersting responsidilitisse.
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Int roduct on

1. Many nations--even regions of the world--are losing their ability to feed
themselves, The reason is simple: population is growing faster than food
production. The problem is compounded by the fact that focd=-short areas also are
th2 areas with the highest ropulation growth rates. Thus, the share of the

world's pepulation facing food shortages is increasing, as illustrated in Annex 111,
fipures 1, 2, 3, and 4, and table 1 (Annex I1).

24 Actually, the food problem is greater than indicated by the rate of
pcpulation growth, Diet improvement is high cn the list of human wants, table 2
(Annex II), Thus, as incomes climb in developing nations the per capita demand
for food also climbs, Ir supplies are not commensurate with the higher demand,
the diets of groups whose purchasing power has shown least improvement will

deteriorate seriously because of their relatively weaker position in the market
place,

3+ Many countries with a deficit. food production have 1little additional
potentially productive agricultural lands which e¢an be used to meet present and
future needs, Developing nations which do have additional productive land often

do not have the resources to bring it into production fast enough to keep up with
the surging demand,

bs  Thus, food ne~ds over the next decade will have to be met largely through
increased production from land presently under cultivation. This means that
world-wide agricultural production levels must be advanced more rapidly than at
any time in history. If world Population is to double between now and the end of

the century, food production must be doubled in a considerably shorter period to
meet demand and avert famine.

5. The imminent need for a great increase in food production to meet the demands
of an increased population and an expanding economy has been widely recognized
(Annex I, refs. 2, 3, 6, 10, 18). The magnitude of the neeq is indicated in the
FAU Third 'orld Food Survey (Annex I, ref. 13) which notes that the developing
regions, particularly the Far Last » must increase their food supply at a much

/cco
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TABL. 8
PROVULTIUN OF PHOSPH.TIGC FuiTLlZis raOuUCTS () v

. - SR T T I

Normal Concent rated Basic Complex Fertiliser
sperphogghate Juperphosphats  Jlag - Other = _ Total

Sssescnves Hﬂlian Hetric Tons of ons ssssessnee

h.18 .78 1.00 6 6.63 ¥
L.58 1,20 1,40 1.78 8.96
4.8 1.26 1.3 1.9 9.19
40 1.21 1.3 2.16 9.4
5.6 1.45 1.% 2.5 10.35
5.4h 1.7 1.% 2.98 .56
5.3 1.4 1.42 B 1.9
6.0 2.7 144 7.9 w9
7.68 L8 148 n.37 0.3

Y/ Excluding Russis and kainland China
# IExcluding Poland, Russia and Mainland Chine
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faster rate than the world as a whole.

6., sSeveral individuals and organizaticns have emphasized the role that
fertilizers can and must play in expanding food production, and estimate the
amounts of fertilizers that will be necded (Annex I, refs. 6, 10, 14, 19). The
estimate made by the Tennessee Valley futhority is one of the most recemt, This
estimate, shown in table 3 (Annex II) indicates that world plant nutrient
requirements will be 67.5 million metric tons by 1970 and will approach 112 miliion
metric tons by 1980, To reach these levels will require an annual growth rate of
10 per cent in the 1965-1970 period and a 5 per cent anmual growth rate from 1970
to 1980. The required growth rates in the developing regions range from 17 to 27
per cent per year in the 1965-1970 pericd and 6 to 7 per cent per year [rom 1970
to 1980,

7. Throughout this report comparisons are made between estimated capacity levels
and estimated needs. The estimates of needs are based on maintaining present
dietary levels in the developing countries, It is assumed that additional food
demand due to an increasing standard of living can be met by reducing distribution
and storage losses and by bringing additional land into production. The needs for
1970, 1971, and 1980 are offered as a minimum guideline., For the reasons
discussed above, these estimates may well prove too conservative,

e e re

8. In the early stages of agricultural development, movement from treditional
methods towards new technology is frequently slow and difficult to achieve,
Farmers with limited resources, education, and vision are understaniably hesitamt
to change from their traditional ways. They cannot be expected to readily adopt
a group of unfamiliar practices. A key in overcoming this inertia is to galn
farmer acceptance of one or more practices which can be carried out easily and
which quickly produce visible results.

9. Fertilizer is generally accepted as such a "lead" practice. Its effects
show up early as differences irn growth and color of well fertilizsd plants and in
a few weeks or months as increased crop yields cv profits. Other practices may

/uso
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achieve the same results, but often require larger cash outlays and have less
effect. on incoms and profit.

1's 4s farmers become aware of the gains that can accrue from the use of
fertilizers, they are more willing to try other improved methods that move them
towards a more modern and productive agriculture, Thus, while fertilizer use is
desiraple in itself, its role ss a "lead" practice to initiate change may be of
equal or greater importance, liithout the use of improwed crop varieties, insect
and plant digedse cortrol and other improved cultural practices, fertilisers can
have only a limited effect on agricultural production. All inputs must be in
proper balance to approach an optimum level of production.
Fertilizers as 3 shori-run apawer
11, The Freedom-From-Hunger-Casmpaign fertilizer prograsme--administered by the
FAO and supported by contributions of money, men and fertilizer miterials from the
world fertilizer irdustry and by comtributions from variocus Goverrments-=has
provided valuable information on the potentials for using fertilizers as a "lead”
practice with small peasart farmers. In reporting results of the first five years
of the programme, Dr. H. L. Richardson, manager of the fertilizer progresme
states (Annex 1, ref. 20):

Mecssefertilizers can be used eifetively in developing courtries to

increase production of crops, including food crops to feed their

growing populations. Small peasant farwers can increase their crop

yield by an average of over 50 per comt by using fertilizers alone,

and it is difficult to set a limit to the po==ibilities when fertilisers
are combined with other improved methods of faruing."

12. In this same paper, Dr. Richardson reports on the results of over 11,500
demonstrations. Of these, 88 per cent had at least one profitable fertiliser
treatment, On small farme and using local prices the average values-cost ratio
of the best treatment was 3.4. This implies an Average profit of 240 per cemk.
Small plot fertiliser trials using more treatmsnts had even better results.

1J. The results have been duplicated in many differemt countries with different
levels of develcgment. The United tates Departmsmt of Agriculture estimates,

/o.c
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for example, that 35 to WD per cemt of the increased agricultural production in
the United States during recemt years {s due to increacci fertilizer use (Annex 1,
ref. 11). In developing countries where soils are less fertile, the use of

fercilisers is even more important since very 1ittle increase in food production
will result unless fertilisers are applied.
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Jo worlD FERTILIZER CONSUMPTION AND PRODUCTION TRENDS

Lor t

. Prior to 1963 the world fertilizer industry was characterized by a steady
growth averaging' 5.2 per cert per year,

15. uring 1963-1965 world fertilizer consumpt ion increased at an average rats of
10 per cent per year, Although figures for the 1965195 fertilizer year are not
yet available, indications are that fertilizer consumption exceeded the previous
year by more than 10 per cemt. It is apparent that the world fertilizer industry
is expanding at a rate which will meet the 1970 requirements indicated by TVA
(Annex I, ref. 16),

16. Although world fertilizer use has been increasing at a rate adequate o meet
indicated needs, the developing regions==South : merica, isia, and Africa~--have
not been increasing fertilizer use at a rate sufficient to meet their 1970 needs,
These three regions, according to FAO data (Amnex I, ref. 14), consumed about
13.5 p2r cent of the total fertilizer used during 1959/1960 and only about 1/ per
cent in 1964/1965, Compared %o needed compound annual increases of from 11 to
27 per cent for the period 1965-1970, these regions have increased use at an
average rate of less than 10 per cent per year,

17« On the other hand, the developed nations are expandinz use much in excess
of the rate necossary to meet their needs. This indicates that adequate food
could be produced in these regions, at least in the short run, to meet world food
needs if transportation, distribution, an! financing problems can be cvercome.
With the scope of these prvblems, however, this approach to solving the world
food problem for other than the short run appears dubious,

18. The relative impcrtance of the primary mutrisnts has changed in recert years.,
Prior to 1961 consumption of phosphates exceeded that of nitrogen or potash, as

; shown in figure 5 (Annex I1I) and table 4 (Annex 1I). GSince thel time nitrogen

" hag becore the leading plant mutrient.
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Figuwre 7

WORLD PRODUCTION
OF NITROGEN FERTILIZER PRODUCTS
(Excluding U.5.5.R. and China)
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Figere 8

RELATIVE CONTRIBUTION
OF NITROGEN FERTILIZER PRODUCTS
TO WORLO NITROGEN PRODUCTION
(Excluding U.S.S.R. aad Ching)




Figwe ¢
WORLD PHOSPHATE PRODUC TION
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MNge 10

Figere 10

WORLD PRODUCTION
OF PHOSPNATE FERTILIZER PROOUCTS
(Excluding U.S.S.R. and China)
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RNege 11
Figure 11

RELATIVE CONTRIBUTION
OF PHOSPHATE FERTILIZER PRODUCTS
TO WORLD PHOSPNATE PRODUCTION
(Excluding U.S.5.R. and Ching)
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MILLION METRIC TONS OF K0
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Figure 12
WORLD POTASH PRODUCTION

ESTIMATED

CAPACITY
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fage 13
Figure 13

WORLD PRODUCTION
IN THE DEVELOPED AND DEVELOPING REGIONS
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e Figure 14

SHARE OF WORLD PRODUCTION
IN THE DEVELOPING REGIONS

"ESTIMATED
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WORLD OUPPLICL OF PHOOPHATE ROCK (14, 15)
ceeeee FROUNStiON _  __ Capacity
Regicn 2960 1964 . 3971 . Geserveg
eee (Million hetric ..
Tons of haterial)
Western Zurnpe .04 2 02
Eastern curope 8.06 13.06 25.06  7,568.00
Asia 2.52 3.58 7.9
Africe 1.8 15.27 .10 2A,179.00
Oseania 2.06 2.57 2.)5 182,
North Amerios 17.0 2.5 N.57  13,526,0
latin America ook .28 .65 572,00
Total AL.TS se.11 109.78  46,697.00 ¥

Y Data wmavailable

Includes 670.00 nillion metrie tons i 2) countries not inclwied
in the dats for the above regioms.
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Figwe 13

ESTIMATED NEEDS AND CAPACITY
IN THE DEVELOPING REGIONS

ASIA

MILLION METRIC TONS OF PLANT NUTRIENTS

A

1/Comr.1,/0.22
Amen 111

Mo 13




MILLION TONS OF SULPWMUR
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Figwe 16
WORLD SULPHUR SUPPLY AND DEMAND/
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TAdA- 13
We. L) POT.OH idoaves (1)
Reserveg
degion (killion Metric Tons of K20)
Aestern Europe 23,192.CC
Zastern Zurope 37,809 .(C
aAsis 2,205.00
¢ Africa see
Cesania -
North America ' 19,731.00
latin anerica e
Total 8,937.0u

s e - Ao ool

ses Data wnewailable
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T.3LE 14
WORLD PRODUCTION ANJ COuSUL +rTION O SULFUR (8,17) Y

2stimated
Jear Production Consumpt jon Capacity_

cesee Million Metric Tons of Sulphur .....

1960 16,891 17,600 ]

1961 19,100 17,900 -

1962 19,5CC 18,450 -

1963 19,725 19,900 -

1964 20,850 21,775 -
1965 22,500 23,215 - |
1966 2,125 24,900 -

1967 - - 25,83

1969 - - 32,330

wn - 35.0-35.9%¢ -

)/ Sulfur in a1l forms. Data excludes eastern Europe,
U.S;S.R., and China

&/ TVa demand estimate based on estimated capacity of
phosphate products requiring sulfur and an assumed
industrial use growth reste of 4 to 5 percemt per
Yoar.
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Page 14
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Amnex III
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Figure 2

WORLD POPULATION BY GEOGRAPHIC
REGIONS, WITH PROJECTIONS

BIL. PERSONS - - r
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