OUTLOOK FOR NITROGEN FERTILIZERS

E. A. Harre

ABSTRACT

The nitrogen fertilizer outlook is clouded by rising feedstock cosis,
uncertainty of feedstock supplies, and the changing role of traditional
world suppliers. Nitrogen plant construction continues, however, and
potential supplies appear adequate. The United States’ nitrogen mar-
ket is experiencing high feedstock costs and oversupply, und
increased imported nitrogen has brought about several plant clo-
sures. Strong demand for agricultural products is expected to
increase nitrogen application. Logistics problems will exist in many
areas. Urea continues to gain in importance as capacity additions far
outstrip those of other nitrogen products. In the United States, how-
ever, nitrogen solutions are gaining in importance.

FERTILIZER MARKETS

Fertilizer markets are characterized by steady, long-term
growth in demand while supply levels show a classic com-
modity market cycle. The typical patiern is one of a short
period of undersupply, followed by an abrupt shift to excess
capacity and production, and finally a long, slow return toward
equilibrium as demand moves upward to meet the potential
supply availability. These periods of under- and oversupply are
caused in part by both the weather-related cyclical agricultural
market and the cyclical nature of the nation’s chemical pro-
cessing industry.

Compared with the use of fertilizer on the nation’s major
crops (corn, wheat, cotton, and soybeans) forest fertilization
has little impact on the overall fertilizer supply-demand cycle.
Yet forest fertilization programs are based on the same eco-
nomic factors as those of the Towa corn farmer or the Kansas
wheat grower, and keeping abreast of market changes is just as
important.

The fertilizer market in recent years has had some rapid
shifts in supply-demand balances, with large increases and
decreases in fertilizer prices from one month to another. New
market factors have come into the picture in recent years that
have been responsible in part, along weather-related problems
in some areas of the world, for the accelerated changes that are
now taking place. The outlook for fertilizers and the N market
is expected to change rapidly in the coming years and is very
difficult to assess.
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“prices for what he produces he uses every way possible to:

This paper describes today’s market situation and the ma
trends that are expected in the next few years. More important;
however, it discusses the market factors that should be
watched and evaluated by foresters as they attempt to Cﬂff}'

an economically sound, long-term forest fertilization program. S

T

THE AGRICULTURAL OUTLOOK t

United States fertilizer markets are directly tied to the for-
tunes of the farmer both in the United States and throughout
the world. The market has been through some hectic periods:
recently, related mostly to the rise and fall of crop prices that
are received by the farmer. Farm commodity prices have been
in a long decline from their peaks of 1973 when the United
States sold off grain reserves to Russia and the specter of 23§
world food shortage was seen as imminent. In 1974 crop acre=
age controls were abolished; and with the help of several years
of excellent weather conditions for crop production, U.
farmers were able to rebuild crop carryover stocks, forcing®
prices generally lower. Since October 1977, the new Farm Bill
effectively placed a floor under U.S. grain prices, the m:
stabilized, and prices turned upward.

In the last few months, however, commodity prices ha
:ncreased sharply as once again poor crops in Russia and
eral other parts of the world have brought about an increase il
demand for U.S. commodities in world agricultural marke
Estimates of total agricultural exports for the year ending S¢
tember 1979 approach $32 billion—a 17% increase in total
value and a 5% increase in the total volume entering the
arket. Preliminary estimates for 1980 are placed at $38
lion (USDA 1979), based primarily on continued increases in}
U.S. commodity prices. Any time the farmer expects higher

such as planting more acres and:

expand his production,
increasing fertilizer application rates. With projected large-
scale increases in farm income, the 1980 fertilizer market is?
now expected to exceed the record tonnage level of 51.6 mil-3
lion tons (46.8 million metric tons [t]) set in 1977.
There is a direct relation between fertilizer use by the farm g
and ratio of crop prices to fertilizer prices. When crop
are rising and fertilizer prices remain steady, such as 1n 1974,



fertilizer demand rises sharply. When fertilizer supply does not
ceep pace with the demand and prices increase, farmers '.du not
increase fertilizer application rates and demand growth 1s flat.
Or if, as In 1975, fertilizer prices should increase in the face of
declining Crop prices, the demand fails. Total fertilizer use In
1975 was off about 10% as crop-fertilizer price ratios were at
their all-time low levels.

Thus, a word of caution should be injected into the outlook
for 1980. Fertilizer prices have been on the increase during
most of 1979, pushed higher by exogenous factors that in the
past seemed to have no bearing on the supply situation in the
United States. 1f fertilizer prices should go too high in relation
to grain prices, then fertilizer demand in 1980 will not increase

as Expﬂﬂtid+

WORLD NITROGEN OUTLOOK

One of the factors that has a profound effect on the U.S. N
market is the outlook for world N supply. A year ago it
appearad that world N prices would not increase because the
world’s N producers had scheduled more than ample potential
production to meet expected demand increases for 1980 and
beyond. This expansion of N capacity was brought about by
the high price levels of 1975 and several years in which
demand exceeded supply, drawing down world inventories to
very low levels. With the proposed expansion begun in 1977 it
looked as if supply would be more than enough to meet
demand until at least 1985 (Harris and Harre 1979).

In the past an imbalance in the world market would have had
little or no effect on the U.S. market situation, but the world
market share for U.S. producers has declined to 20% of total
world capacity and no longer are domestic prices being deter-
mined only by domestic market conditions. Today, and
increasingly in the future, N markets and prices will be deter-
mined by events in Russia, the Middle East, China, Mexico,
and other areas far removed from the Iowa corn belt or the for-
est lands of the Pacific Northwest.

FEEDSTOCKS FOR NITROGEN PRODUCTION

The reason for the change in the world N market can be
summed up in one word—feedstocks. A shortage of hydrocar-
bons to supply H to world ammonia plants has completely
altered the role of the United States in the world N industry.
Natural gas is used to produce over 95% of the N fertilizers
used in the United States. Its price has risen sharply as demand
has been high and U.S. production has been on the decline. In
1978 almost 4.0 million tons (3.6 million t) of ammonia capac-
ity stood idle because high feedstock costs did not allow these
plants to remain competitive in U.S. markets. On the world
scene, Japan was forced to close half its N and urea capacity
because of high feedstock prices. Western Europe, another tra-

ditional world supplier, also faces the same problems as almost
a third of its N production is based on imported, high-cost raw
materials (Douglas and Harre 1979).

Higher feedstock costs and the question of availability of
supply at any cost will be leading factors in shaping the world
N market in the coming years. Currently the United States
ranks a distant third behind Russia and Iran in total proven nat-
ural gas reserves. In the past 7 yr, our actual natural gas pro-
duction has declined by 13%, but production has risen some
150% in Asia and almost 90% in the communist countries
(Seaton 1979).

The availability of low-cost natural gas has attracted a large
investment in new ammonia capacity to these two arcas.
Between 1980 and 1985 it is expected that total world N capac-
ity will increase by 18.7 million tons (17.0 million t). Forty
percent of this increase will be in Asia, 30% in Russia, but
only 5% in the United States, Western Europe, and Japan—the
traditional world suppliers (Table 1). As this new capacity
comes into production it will create a dramatic shift in world N
trade patterns in the years ahead.

Many countries that are rich in natural gas reserves have lit-
tle or no domestic market for N and must either export their
output or not produce at all. Also, over half of the world’s N
capacity will be controlled by government corporations. These
public-sector agencies operate ander a much different set of
economics than U.S. producers, who function in a competitive
market both for fertilizer and for alternative use of their feed-
stock supplies (Shields and Harre 1978).

THE U.S. NITROGEN OUTLOOK

As the 1980 fertilizer year begins, the United States has
almost 4 million tons (3.6 million t) of ammonia capacity
standing idle. Yet the outlook for N is one of inadequate sup-
plies if demand growth in 1980 is as large as expected. Rea-
sons for this current paradox can be found by examining events
of the past several years.

Table 1. Regional ammonia capacity changes (in
millions of tons of N and percentage of 5=yr
growth; Shields and McIntyre 1979).

Region 1980 1985 4
North America 19,2 19.2

Latin America 4.9 7.5 14
Western Europe 17.7 18.0 1
Eastern Europe 11.9 13.7 9
USSR 21.4 27.2 32
Africa 3.2 3.9 4
Asia 27.0 34.5 40
Oceania 0.4 0.4

World 105.7 124, 4 100
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United States ammonia producers completed an expansion
program in 1978 that raised the nation’s capacity by 28% 1n a
5-yr period (Harre and Handley 1978). During this same time
total U.S. N fertilizer demand increased only 9% (Hargett and
Berry 1979). There was too much production for the market to
absorb. inventory began to climb, prices fell, and plants were
forced to close (Table 2). Several of the new plants, upon com-
pletion of construction, went through trial runs and were shut
down for several months waiting for market conditions to
improve.

At the same time N imports from other countries began to
enter the United States, and in 4 of the past 6 yr a N trade
deficit was recorded——the first since 1965 (Mahan and Stroike
1979). The cost of natural gas went up sharply in response to
the escalation of petroleum and energy prices throughout the
world. Older, inefficient ammonia plants could not remain
competitive in the face of both higher production costs and rel-
atively low-priced imported ammonia. Today the nation’s
ammonia capacity stands at 16.7 million tons (15.2 million t)
of N with a strong possibility of further closures and no new
projects anticipated. 1

At the beginning of the 1980 fertilizer year the N market
began to change. Prices of N materials rose sharply as plants
around the world began to close or curtail production because
of high feedstock costs. United States producers were able to
import large amounts of ammonia, convert it to N products
such as urea and ammonium nitrate, and, along with diam-
monium phosphate, increase deliveries of these secondary
products to the world market. Preliminary gstimates indicate
that a net trade surplus of 308,000 tons (279 400 t) N was
achieved by the United States for fertilizer year 1979.

With higher prices received for these materials and the
increased tonnage delivered, U.S. producers were able to keep
an ample number of plants in operation to maintain their ability
to provide the needed materials for the U.S. market despite the
threat of low-priced imported materials and high-priced feed-
stocks.

Table 2 -

Board 1974-1979, 1979).

U.S. nitrogen production demand, and prices (in millions of tons of N
and dollars per ton N; USDC Bureau of Census 1974=~1979a,b,c; USDA Crop Reporting

In the next few years however, serious questions face U.S..
N producers. If the currently idle capacity can be brought back:
into production, the national will have adequate capacity to-
meet expected demands; but this capacity will reopen only if’
ammonia prices are high enough to cover the cost of produc-
tion from these plants. This also assumes that feedstock sup--
plies will be available, which may or may not be the case.

Finally, looming overhead is the possible overcapacity for!
worldwide N production that has already been scheduled but is:
now delayed by current market conditions. If higher world
prices serve to reactivate some of these projects, there will be’
no shortage of N by the mid-1980’s. The medium-term N out-
look is clouded by many variables and at this time no ciearé
pattern has emerged. i

OUTLOOK FOR NITROGEN MATERIALS

Urea is now the leading N fertilizer materials in the world !
market. High analysis saves transportation and handling costs}
and urea can be used on almost all crops. Production costs are;
generally lower because the large-scale, single-train ammonia-
urea complexes take advantage of economies of scale. Disad- |
vantages include a lack of compatibility with some phosphate ¢
materials and the need for skilled management to achieve max- |
imum benefits. |

A comparison of world urea and ammonia capacity indicates 1
the rapid growth in market share that urea has achieved.
1967 urea capacity accounted for 22% of total ammonia capac-
ity, while in 1979 it had jumped to 38%. By 1985, based on |
current announcements, urea will be 41% of ammonia capac-:
ity. In Asia, urea represents almost two-thirds of all N capacity 4
while in the developed regions it is a third of the total. (Rec-
ords of Economics and Marketing Research Section, National |
Fertilizer Development Center, Tennessee Valley Authority,
Muscle Shoals, Ala., October 1979). 3

Urea does not command as high a share in the U.S. fertilizer

H
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Fiscal 2 b Fertilizer  Retail i
; : c d

year Capacity Production™ Inventory Export Import consumption  price

1974 14,12 12.84 0.69 1.13 1.04 9.16 223

1975 15.08 13.07 1. 46 1.01 1.06 8.61 323

1976 15.61 13.26 1.55 1.15 1.16 10.41 233

1977 17.68 13.66 1.35 1.18 1.84 10.65 229

1978 18.06 14,34 2.18 1.72 1.87 9.97 216

1979 16.70 14.12 1.88 2.47 2.16 10.64 209

3o ccords of Economics and Marketing Research Section, Natiomal Fertilizer
Developpent Center, Tennessee Valley Authority, Muscle Shoals, Ala., October
Includes production for both fertilizer and nonfertilizer markets,
Ammonia retail price per unit ton of N,

%9?9.
Ending inventory June 30.
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narket because of the predominant use of ﬂirlid fertilizers. In
1978, howeVer, ured surpassed ammonium nitrate as the }ead-
ing solid N reported for direct apphcatij:m in {kfe Umted b.tah?:ﬁ
(Table 3). It 18 expected that urca wn}l continue to gain in
\mportance 1n the U.S. market. A review c:f recent capacity
hanges shows little addition to s0lid ammonium nitrate cz.lpa::—
.ty while there has been a continued growth in the nation's
{;;pﬂcity for solid urea—especially n granular form. Gram_ﬂar
urea, which can be used in bulk-blended mixed fertilizers with-
out segregation, will continue to gain in 1mMpOrtance in the
coming years.

The use of ammonium nitrate, while still an important scg-
—ent of the N fertilizer market, has been in a steady decline
since reaching its peak 1n 1973. Production of total ammonium
nitrate has continued to increase but primarily for use 1in N
solutions (Table 4). All indications are that the U.S. fertilizer
market i moving toward the greater use of fluid fertilizers, for
both direct application of N and as complete mixtures. The
ease of handling and the greater flexibility in use for either pre-
plant or sidedress applications are primary reasons for the shift
from dry to liquid materials.

IMPLICATIONS FOR FOREST
FERTILIZATION PROGRAMS

The N fertilizer market gives every indication of remaining
cyclical in nature, with periods of short supplies and nsing
prices followed by overexpansion and excess supply levels.
With close ties to energy supplies there will be continued
upward pressure on N prices, but large-scale overexpansion of
capacity, forcing sharply lower prices, may be a thing of the
past. Yet by careful monitoring of the world and national agri-
cultural situations and the world N fertilizer market, there will
remain opportunities to develop a successful forest fertilization
program.

Studies of retail fertilizer outlet have shown that procure-
ment practices are the most important item in the success of the
retailer (Foster et al. 1979). The same is true for the buyer of

Table 3. U.S. Consumption of nitrogen direct-
application materials (in thousands of tons of N:

USDA Crop Reporting Board 1979, Hargett and Berry
1979).

Nitrogen Ammonium
Year Ammonia solutions nitrate Urea
197374 3427.7 1184.5 1061.7 467.9
1974—75 3294.8 1191.7 941.9 524,2
197576 4025.3 1620.3 885.6 729.3
197677 4040.3 1685.0 936.9 855.3
197778 3721.3 1591.9 820.4 880.8
1978-79 4003.8 1723.9 841.3 967.0
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eertilizer for forest fertilization. Protection can be provided
from wide market supply and price movements through larger
storage capacities and lower inventory turnover. This allows
increased flexibility and minimizes any disruption of supplies
by poor weather conditions and the transportation problems
that get worse every season, and will enable the buyer to take
full advantage of any overreactions of suppliers or farmers 1o
market conditions.

Decisions to apply fertilizer and at what level are the same
for the forester as for the corn or wheat farmer. As long as the
value of the increased yield covers the increased cost of materi-
als, fertilizer demand will remain strong. A fertilizer procure-
ment program must be designed to get the maximum value
from each pound of fertilizer used at a minimum cost,
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