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Complexity of today’s fertilizer industry requires group of
experts to gather and analyze the accurate and up-to-date
data that management needs to make intelligent decisions

N RECENT YEARS manufacture and
distribution of fertilizer in the
United States has become an increas-
ingly complex and competitive indus-
try. Not only has consumption of ferti-
lizer risen sharply in the past 13 vyears,
but there have also been major techno-
logical changes—which are still going
on—that have added significantly to
problems faced by management in the
fertilizer industry. New types of raw
materials have been developed and
are now in common use, new prod-
ucts have been successfully marketed
and are widely accepted by the Amer-
ican farmer, and new processes have
created major problems in the fields
of quality control, pollution control,
and by-product disposal. With it all,

Three ways to explore a field . . . Find one man who can understand all the facets . ..

as more and more companies have
come into the fertilizer industry, com-

petition has become increasingly
severe.
In this situation, management’s

need for accurate and up-to-date tech-
nological and economic information is
greater than ever. Without such in-
formation, intelligent decisions—both
in day-to-day operations and in long-
range planning—become difficult or
impossible to make, and a company
runs the risk of falling behind in the
competitive race. The alert fertilizer
company, however, recognizes this
need for information and makes ade-
quate provision for it through a well-
planned, continuing program of re-
search. When an important decision
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must be reached in such a company, a
sound basis for that decision is already
at hand.

Problems Faced by Management

The types of problems faced and
the questions that must be answered
will necessarily vary with the indi-
vidual company, depending upon its
size and the nature of its operations.
On the one hand, a company may be
involved only in the production and
sale of a basic fertilizer ingredient to
other manufacturers. Or the com-
pany concerned may produce inter-
mediate materials that it sells either
directly to the farmer or to still a
third type of company—the manufac-
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turer of finished mixed fertilizers.
Perhaps even more common are com-
panies whose operations overlap into
more than one of these categories, in-
cluding fully integrated manufacturers
that deal with all three classes of
products—basic ingredients, interme-
diate materials, and finished fertilizers.

Whatever the position of the com-
pany in the industry, its management
must cope with at least some facets
of the over-all problem of fertilizer
manufacture and distribution. Man-
agement must choose the products
that it is to make and must have a
reasonably accurate knowledge of the
potential market for those products,
giving full consideration to both geo-
graphic variatious and seasonal fluc-
tuations in demand. It must select
the raw materials to be used, and be
familiar with the latest manufacturing
methods and the costs involved in
processing those materials. Manage-
ment must fit its operations to take
advantage of the most economic
methods of transportation and must
develop a sales and distribution or-
ganization that will contribute to the
growth and prosperity of the com-
pany. And finally it must be aware
of what its competitors are doing and
of existing or contemplated Govern-
ment farm programs that may have
significant effects on fertilizer use
patterns.

Alternative Research Methods

The question of how a company
can best secure the information it
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needs to reach sound conclusions on
the problems it faces is an important
one. At least three alternatives sug-
gest themselves. As a first possibility,
management may choose to explore
only one facet of the total problem—
let us say manufacturing methods and
costs—and ignore or guess at the
answers to the remaining questions.
Unfortunately, the number of situa-
tions in which this approach will prove
adequate is exceedingly rare. A sec-
ond choice would be the assignment
of a single individual to investigate
and report on all the diverse problems
that may underlie a particular deci-
sion. Unfortunately again, if the total
problem is at all complex, the chances
of finding any one man who is capable
of understanding, investigating, and
interpreting all the pertinent aspects
of that problem are very slight.

If one concedes that neither of
these two approaches would be suit-
able, there is still a third alternative
that holds more promise—and that is
the team approach to fertilizer eco-
nomics research. At Battelle, where
team research is the accepted and
proved method for conducting all re-
search, the team approach is also con-
sidered the best method for tackling
problems in the fertilizer industry.
Experience has shown that it provides
the most effective mechanism for
bringing to bear on a given problem
the combined talents of chemists,
chemical engineers, mineral engineers
and economists, market specialists, ag-
gricultural and transportation econ-
omists, soil scientists, and any others
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needed to find the right answers.
Each of these men has the necessary
experience in his chosen field to know
where and how to gather needed in-
formation most efficiently. Together,
they form a team that can accurately
evaluate the relative importance of
the various aspects of the problem
and arrive at sound conclusions that
will serve as a useful guide to man-
agement. Furthermore, there is no
particular limitation to the variety of
problems that can be successfully at-
tacked using this team approach.

Such a team may, of course, be
drawn from a company’s own staff; or
outside help may be enlisted to work
on the problem. In the latter instance,
whether a company employee is an
active member of the team or not,
there must be very close cooperation
between the company and the outside
research agency to minimize the risk
of misunderstanding company objec-
tives or financial limitations.

Case Histories of The Team Approach

The case in favor of team research
on fertilizer economics problems can
be effectively supported by citing sev-
eral actual fertilizer research pro-
grams, The three case histories which
follow illustrate how the team ap-
proach has been effectively used at
Battelle to gather fertilizer economics
information for companies having
three distinct positions in the fertilizer
industry.  Undoubtedly numerous
similar examples could be cited by
fertilizer companies themselves or by
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other independent research organiza-
tions. The emphasis in this discus-
sion is on objectives and techniques,
rather than results, since the latter are
necessarily confidential.

Exploring the Market for Apatite

Qur first illustration relates to a
mining company that is potentially a
supplier of a basic fertilizer ingredient
—apatite or phosphate rock. This past
winter, Multi-Minerals Limited of
Toronto came to Battelle for assistance
on both technical and economic prob-
lems that had arisen in connection
with its plans to develop an ore body
in Ontario. Previous investigations
had shown Multi-Minerals that it
owned a deposit rich in magnetite and
apatite which represented a poten-
tially profitable operation provided
that the ore could be mined and proc-
essed economically and that adequate
markets could be found for the
products.

Over a six-month period, several
different divisions at Battelle, work-
ing together, carried out a series of
studies aimed at finding an answer to
these questions. Using samples of
the ore, the minerals beneficiation
group conducted numerous experi-
ments to determine the most eco-
nomic methods for processing the ore
and the products that would result
from the application of alternative
processing techniques.

Concurrently, this same division and
the industrial economics division set

The time and talents of Battelle personnel as they were organized to find the
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up and carried out a twofold market
survey to explore the potential markets
for the magnetite and apatite, pri-
marily in the Great Lakes region.
Steel companijes in the area were
visited to determine their interest in
and their possible purchases of the
magnetite. Simultaneously, represen-
tatives of fertilizer manufacturers hav-
ing plants in the Great Lakes Region
were interviewed to ascertain the like-
lihood of their becoming purchasers of
the apatite. Supplementary data were
also gathered on fertilizer consump-
tion trends and transportation meth-
ods and costs in the region, and a pre-
liminary survey of processing tech-
niques and costs was conducted by
the chemical engineering research
division.

At the conclusion of the series of
studies, the management of Multi-
Minerals Ltd. had received a group of
related reports that spelled out ob-
jectively and in detail the prospects,
from both a technical and economic
standpoint, for developing its ore
deposit.

Prospects for a
Proposed Ammonia Plant

The second study selected as an
illustration was sponsored by a com-
pany that is now a manufacturer and
seller of both intermediate and fin-
ished fertilizer products. Late in 1953
Standard Oil Company of Ohio was
seriously considering entry into the
petrochemical business and called on
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Battelle to make a preliminary survey
of the market potential for a variety
of petrochemicals in the midwestern
area served by the company.

On the basis of conclusions drawn
in the report covering this initial sur-
vey, as well as information gathered
by its own staff, Sohio tentatively de-
cided to go into the production of
anhydrous ammonia and other nitro-
gen products, and returned to Battelle
in the spring of 1954 for a more com-
prehensive and intensive study of
prospects in this particular petro-
chemical operation. Battelle was en-
gaged to make a detailed analysis of:

Present and future markets,

Sales and distribution methods,

Existing and probable future com-
petition.

On the basis of this analysis Battelle
was to make recommendations on:

Size of plant,

Products to be made and quantities
of each,

Approximate sales organization and
methods.

A studv of such scope obviously
required the services of a group of
researchers with a wide variety of
training and experience. Further-
more, in view of the rapid expansion
then in progress in the nitrogen chem-
ical industry, speed was essential in
the conduct of the study so that Sohio
executives could reach an early de-
cision and take action on that decision
without undue delay.

answers for Multi-Minerals, Ltd.




Having clearly established the ob-
jectives and scope of the study, Bat-
telle immediately formed a research
team of chemical economists, chemi-
cal engineers, agronomists, and agri-
cultural and transportation economists,
and tackled the job of gathering and
interpreting the mass of information
necessary to the fulfillment of the
study’s objectives. Trends in fertilizer
consumption and distribution in the
Midwest, with particular reference to
nitrogen materials, were checked by
means of personal interviews with
more than 150 fertilizer manufac-
turers, anhydrous ammonia distribu-
tors, county agricultural agents, and
state college agronomists throughout
a six-state area. Additional contacts
were made with representatives of
trade associations, trade magazines,
railroads, and the U. S. Department
of Agriculture. Some 75 more inter-
views took place with other companies
to determine the industrial market
potential for the likely products and
by-products of the proposed plant.
Throughout the study, a close, co-
operative relationship was maintained
between the Battelle team and the
Sohio representatives concerned with
the problem.

The information contained in the
report on the study served to firm
up Sohio’s previous tentative decision
to construct an ammonia plant. A
new corporation, Sohio Chemical Co.,
was formed and its plant, located at
Lima, Ohio, is now in full operation,
selling a variety of nitrogen chemicals
to the midwestern fertilizer industry.

Evaluating Indiana’s Fertilizer Industry

Battelle’s chemical engineering re-
search group played the leading role
in the third study selected as a typical
example. The primary goal in this
study, sponsored by the Indiana Farm
Bureau Cooperative Association, Inc.,
was a thorough analysis and compari-
son of both well-established and rela-
tively untried fertilizer processing
techniques, together with a survey of
probable future trends in fertilizer
consumption and distribution in the
state of Indiana. The association’s
objective in undertaking this research
program was to obtain the informa-
tion necessary for sound long-range
planning to ensure continued good
service to farmers throughout the
state.

In the chemical engineering phase
of this study, data on a wide variety
of processing methods—covering raw
materials, equipment, nature and qual-
ity of products, and operating costs—
were gathered, both by personal visits
to plants employing these processes
and through a careful search of perti-

nent technical literature. These data
were then correlated and analyzed,
and the relative advantages of the
various processes were presented to
the association in report form.

Technology Studies

The fertilizer processes studied in-
cluded all known technologically fea-
sible processes that indicated any pos-
sibility of being competitive in the
current fertilizer market. Nitric phos-
phate, ammonium phosphate, and cal-
cium metaphosphate processes were
studied for central plants with ca-
pacities ranging from 50,000 to 130,-
000 tons per year, as were granulation
and conventional mixing processes.
Possible captive production of such
raw materials as ammonia, nitric acid,
phosphoric acid, and sulfuric acid was
also included in the economic analysis.
The use of fertilizer materials from
local plants with capacities in the
range of 3,000 to 10,000 tons per
vear was compared with the distribu-
tion and application of fertilizers pro-
duced in central plants. The opera-
tions studied for local plants included
bulk storage, custom-blending, and
liquid fertilizer production. Atten-
tion was also given to fertilizer trans-
portation and application costs.

Information on future fertilizer use
trends in Indiana was obtained not
only by personal interviews with in-
dividuals familiar with the midwestern
fertilizer industry but also by means
of a questionnaire mailed to a large
group of Indiana farmers constituting
an organized farm panel.

The main objective of this question-
naire, which was sent to approxi-
mately 1000 farmers, was to determine
present fertilizer use patterns and
probable changes in those patterns
that might be anticipated in the near
future. Each farmer was asked to
reply, in terms of both present and
probable future practice, to a series
of questions covering such fertilizer
trends as bulk application, custom-
spreading, use of mixed goods as
against straight fertilizer materials,
granulation, and liquid mixed fer-
tilizers.

Information on Punch Cards

The information received from the
883 farmers who responded was
coded, transferred to punch cards, and
analyzed with the aid of computa-
tional machines. This analysis served
to confirm, at the “grass-roots” level,
opinions previously gathered from
agronomists and fertilizer experts in
other areas. It showed that there is a
definite trend in the Middle West to-
ward bulk fertilization and the use
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