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'HAZARDS IN MARKET RESEARCH
AND INTELLIGENCE

ROBERT G, MUELLEZR
AND

JOHN R, DOUGLAS, R,
Tennesee Valley Authority
Muscle Shoals, Alabama, USA

INTRODUCTION

The preceding papers have dealt in depth with the physical and
financial problems of fertiliser development in India. With an
awareness of these problems, how does a market analyst cope with
them? What is the function of market research? For purposes of
this paper the functions of market research are defined in terms of
the process of analysis and projections of present and future fertiliser
demand and supply requirements. What are the requirements and
how will they be met? This is the realm of market intelligence—the
process of gathering, processing, interpreting, and communicating
the technical and political information necded in the decision-making
system. Thus, for our purposes, the process of market intelligence
is the act of market research.

When a market analyst has to consider all the problems dis-
cussed in the papers of the last two days, he is likely to make errors
in judgement. These errors occur in part because of the general
psychology of a market analyst and the basic nature of the industry in
which he works.

1. A market analyst is basically an optimist, which is not

always an asset.
2. [Itis easier to build an argument for a new endeavour
(i.e., a new plant) than it is to build a case against it.

3. The fertiliser industry is made up of people orient to effi-
ciency in production but not necessarily to cfliciency in
marketing.

MARKET RESEARCH HAZARDS IN DEMAND ANALYSIS
What arc some arcas where errors in judgement can be made ?
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The following four considerations have particular importance when
attention is devoted to the demand side of fertiliser market rescarch.

Failure to consider changing crop|fertiliser price ratios :

As additional farm products are brought forth in an expanding
agricultural economy, prices of thesec crops often decline. If the
change is of a fairly large magnitude, it will significantly alter the
fertiliser/crop price ratio and thus alter the economics of fertiliser
use. In the United States right now we are struggling with this prob-
lem over an extensive arca, particularly with wheat and feed grains.
Increased foreign and domestic production of these commodities has
resulted in depressed prices. Growers of thesc crops will be forced by
pricc and/or government programmes to limit their fertiliser con-
sumption and industry’s sales potential for these crops. When crop
prices to the farmer go too low, the farmer will not buy fertiliscr.
This has been proved in many countries over long periods of time.

Failure to analyse stage of maturity of fertiliser use ;

Closely allied with the foregoing is the failurc to analyse pro-
perly the stage of maturity of fertiliser use on major crops. When
major crops are first fertilised, the potential for additional fertiliser is
great, both in terms of percentage of crop fertilised and additional
application rate per acre. Over a period of time, however, 90-100 per
cent of the major crop becomes fertilised, thus reducing future poten-
tial in terms of added acres.

Increase in domestic sales :

For the past four years the Department of Agriculture has col-
lected sample statistics of fertiliser use on a relatively large number
of farms scattered at random across the United States. The USDA
does not claim that the sample is large enough to establish an abso-
lute level. We believe, however, that it is worth looking at some of
the trends these data show (Figure 1).

In 1964 in the 13-state North Central areas of the United
States—the great corn and wheat belt—83 per cent of all the corn
was fertilised with nitrogen fertiliser. By 1967 about 91 per cent of
the corn in this area was fertilised with nitrogen. The corresponding
figures for wheat are 51 per cent and 58 per cent; for soyabeans, 8.5
per cent and 20 per cent. More and more farmers are using fertiliser.
On those crops, such as corn, where there have been large increases
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of fertiliscr use in the past, we are rapidly reaching the maximum in
terms of acreage fertilised.

Some may say that increases in total fertiliser use will continue
as they have in the past, based upon increased rates per acre. Accor-
ding to this USDA sample, farmers in 1964 applied an average of
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57 pounds of nitrogen per acre to their corn which was fertilised. By
1967 they werc applying on an average 94 pounds of nitrogen per
acre of corn fertilised. It is interesting to note, however, from Figure
2, that although application rates are still going up they are climbing
more slowly.

In other words, in many of the major crops in the U.S, we are
working in the upper rcaches of the production function. (This is
commonly referred to in textbooks as Stage Two). At some time in
the future the Indian fertiliser industry will also reach this stage in

maturity,
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Erroncous judgments based on short-run performances :

Another hazard lies in not judging correctly the preceding
points when making projections of future effective demand based
upon short-run past performances at high compounded rates. For
example, suppose fertiliser use has been growing 20 per cent per year
in a certain region for the pas! five years. This 20 per cent, compoun-
ded annually, has been on a larger and larger base each year—and
cannot continue indefinitely. Increasing use for a 5-year period at 20
per cent compounded rate may be relatively easy in a large region
when the base period selected is small. Such an increase on a base
level of 100,000 tons leads to approximately 250,000 tons usc figure.
It may be relatively simple to add to the total distributing system
suflicient facilities to handle a additionai 150,000 tons of material. If,
however, the base starting pointis 1,000,000 tons, it may be very
difficult or impossible to add the facilities to take care of 1,500,000
additional tons as projected by a 20 per cent compounded increase.

The rate of growth resulting from increased acreage fertilised
will decrease when approximately 90-95 per cent of the acreage of the
crop in question is fertilised. The rate of growth resulting from
increased rates per acre will begin to decrease sharply as the optimum
economic rate is approached. Youracreage and fertiliser use statistics
and agronomic personnel can help determine where you stand on
both counts.

Projections based upon compounded annual increases may be
excellent for a short-run period of time—one to three years; for lon-
ger periods, such projections can be misleading to administrators and
financially disastrous to the fertiliser industry.

Too much reliance on price cuts to sell fertilisers :

Finally, on the demaud side we witness repeatedly a situation
that does not seem to have any single solution. In the early stages of
growth of a fertiliser industry, high prices of fertiliser may well cur-
tait or prevent its use. This is especially true in areas where agricul-
ture is generally of the bare subsistence type. In these stages, sub-
sidies may well be indicated as an instrument of national policy to
bring forth greater food and fibre production.

When this general approach carrics over into more mature
market situations, market analysts frequently predict that decreased
fertiliser prices will automatically sell appreciably more fertiliser.
With response curves opcrating in the area of diminishing returns
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(i.c., corn and wheat in the United States) and assuming farmers are
economic optimizers, it can be proved mathematically that a decrease
in price will lead to increased use in terms of tons but a decreased
sale of fertilisers in terms of dollars. (Figure 3).
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Just as serious perhaps has been the failure of many to analyze
in detail the costs and returns that could be expected from alterna-
tive distribution systei;s. Bulk blend facilities have been built in
many areas of the United States—and we understand in Canada as
well—with such high investments and low tkroughput that it would
be a physical impossibility to break even on the blending facility itself,
This was done sometimes knowingly and sometimes unknowingly.
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Figure 4 shows the position faced by a hypothetical bulk blen-
ding fertiliser operation. The operation is gssumed to have a total
investment of $75,000, annual operating expenses of $28,500, and a
variable cost per ton throughput of $5.50.
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FIGURE 4

If operating at a gross margin of 20 per cent, the operator can
break even at approximately 2,700 tons throughput. To make a
minimum 10 per cent return on investment (ROI), however, he must
move over 3,400 tons at 20 per cent gross margin.

" If by chance he decides to cut his margin to 15 per cent and
try to increase sales, he must then operate at over 4,300 tons to break-
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even and at over 5,500 tons to make a bare minimum 10 per cent
nondiscounted, pretax return on investment.

It is obvious from Figure 4 that a substantial increase in sales
is required to make up for small price decreases in a fertiliser market
which faces a relatively inelastic demand curve. In short, the ferti-
liser retnil dealer must be allowed to maintain rcalistic margins on
sales if he is to be able to continue his very valuable function for the
industry and for the nation.

MARKET RESEARCH HAZARDS IN SUPPLY ANALYSIS

Now let us turn to hazards on thc supply side of fertiliser
market analysis—that side with which most of you have very close
tics. There are several hazards to watch for, including those men-
tioned next.

Underestimating level of fertiliser production :

In the carly stages of growth of an industry or a new technolo-
gy within an industry, market research often overestimates actual
production of plants in relation to rated capacitics. In later stages,
a. the industry or technology is developed and trained, experienced
operators and engincers become available, market reseach traditionally
and habitually underestimates actual production in relation to rated
capacity. This is illustrated by Figure 5.
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FIGURE 5

In the United States we have several cxamples of the above in
the ammonia industry, When the 1,000 to 1,500-ton-per-day plants
were being constructed, market rescarch projected high operational
rates for them as soon as they were completed. In fact, asis usually the
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case with completely new plants, most of the early Jarge plants sustai-
ned long and costly delays before becoming 100 per cent operational.
Market research, during the initial period of extended delays, began
projecting delays and low operating rates for the future large plants,
Yet, within the past year actual experience with the new plants has
been better than projected (based upon the carlier troubles). This
hazard may well be accentuated in countries in which the entire
industry is relatively new.

Changes in availability and prices of various inputs :

Market rescarch in many cases throughout the world fails to
consider the probability of changing availability and resulting chan-
ged prices of all input factors required for production as an industry
or a new technology within an industry increases in size and com-
plexity. This has led to improper estimates of actual supply of
product and major errors in cost estimations as a result of incrcasing
prices of input factors as their availability decreases.

For example, in the United States several NH; plants were
built to use tail gas from petrolcum refineries as their hydrocarbon
source. Upon start-up of plant operation it was learncd that the
tail gas was inconsistent in both quantity and quality, and costs went
up accordingly. In many developing countries, plants have been
built upon the basis of existing clectric power availability. It was
found later that this power was cither unavailable or available irre-
gularly. Thus, the plants opcrated at less than full capacity and
production costs remain high.

Estimating costs only at optimum operation :

Another fault in supply analysis has been a common one of
estimating production costs based upon optimum—100 per cent—
operating rates of productive facility, Scldom, if ever, is this app-
roached in practice; thus, scldom, if ever, are the actual production
costs in the “‘ballpark” of the estimated production costs per unit
ton of product.

Generally, the vast expenditures for production systems in the
United States, and most probably throughout the world, during the
past decade have been preceded by a high degree of detailed planning
on the costs and returns from those preduction facilities, assuming
full-scale operation. Some cocmpanies have spent large sums on
distribution systems to ensurc that production facilities could operate
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at full capacity. It is our impression, however, that little analysis
has been made of the costs and returns of these production facilities
on the assumption that they operate at less than full capacity.
Undoubtedly additional efforts are being made in the United States
and elsewhere towards such analyses after the experience of the past
two years.

Such analyses should be much more complex than anything
which can be presented today. They should, however, include at least
three major scgments of cost: bare production costs; costs of sales
and administration; and some specified level of return on investment,
If they do not include cost figures for all three categories, there will
always be the tendency to set margins so low—in order to increase
volume—that the net result to the firm will be financial disaster.

Table |

Hlustration of variation in total NIy costs i a theoretical NHg plant
at various operational levels!

Opcrational Bare Sales and 10 per cent
Ievel (per cent production admm. force | ROl pre-tax Total
of capacity) cost ) nondiscounted
$1 milion/yr.
cereasenteees sareves eoeneeee PAF 1ON NHaucivieniiinnnnnesisisssennnnneene
100 §17.50 £3.03 $4.85 $25.38
95 18.03 3.19 5.11 26.53
920 18.61 3,37 5.39 2137
85 19.26 3.56 571 28.53
80 20.00 3.79 6.06 29,85
75 20.83 4.04 6.47 3134
70 21,79 433 6.93 33.05
65 22.88 4.66 7.46 35.00
60 2417 5.05 8.08 37.30
55 25.68 5.51 8.82 40,01
50 27,50 6.06 9,70 43.26

1. The following assumptions arc used in making these computations :
a, Bare production costs at 100 per cent capacity=$§17.50 per ton including
depreciation but excluding ROI—1,000/tpd capacity.
b. Variable costs per ton==$7.50
including natural gas, catalysts, electricity, and utilitics,
c. Sales and administrative force operating at annual cost of $1 million,
d, Total investment=$§16 million.


http:ton=S7.50
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Table 1 on page 175 shows a highly simplified analysis of tie¢
costs of producing NH; in a theoretical new 1,000 ton-per-day
plant on the United States Gulf Coast.

It should not be implicd that these figures or this analysis
represents the truc costs, The analysis is presented for illustrative
purposes only—to illustrate that these very low “production costs”
that we in the United States hear rumours about may be completely
misleading to management of firms charged with earning a return on
stockholders’ investments. They may be equally misleading when
used by sales departments in selling present and future production ol
the plants.

In this illustrative Table and accompanying Figure 6 severa:
assumptions have been made. First, it is assumed that the bare pro-
duction cost of NH; “at the spigot™ is $17.50 per ton including dep-

DOLLARS PER TON ASSUMPTIONS
Total investment cost—§16 mil.
45— Annual sales & administrative expense—$1 mil.
Bare production cost (10094 operating level)
—817.50/ton NHy

40 ~—1  Variable costs—§7.50/ton NH,

|_ BOUK COST PLUS I10%ROI
?I (PRE-TAX-NON DISCOUNTED)

PRODUCTION COST PLUS SALES
AND ADMINISTRATIVE EXPENSE

3

30

25

20 |
| \_7
[BARE PRODUCTION COST <
3
or
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PER CENT OF OPERATIONAL CAPACITY

Ilustration of variation in total cost per ton NH,
with varying levels of operational capacity

FIGURE 6
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reciation but not including return on investment. It is further
assumed that $7.50 of this cost is variable cost, i.e.,, out-of-pocket
cost for gas, electricity, utilities and catalysts. In addition, it is assu-
med that the total cost of operation of the sales force and general
administrative offices is $1 million annually.

Then, for illustrative purposes only, we have inserted the ton-
nage cost to cover a return on investment of 10 per cent (on an
assumed total investment of §16 million), pre-tax and nondiscounted.
It is fully realized that this rate of ROl is very small, since larger
returns could be had on numerous tax-exempt municipal bonds.

Onc quick glance is enough to indicate that this $17.50 “pro-
duction cost” does not serve as a proper guide to management. Even
if the plant can operate at 100 per cent of capacity, the true costs are
nearer §25 per ton—and these true costs must be returned or top
financial management will not long abide by decisions made and
bascd upon this theoretical low *“production cost.”

Even worse is the case in any such indastry when decisions are
made based upon this low *‘production cost™ at 100 per cent capa-
city operating level and then, due to a general oversupply situation,
the plant must operate at 60 per cent capacity. Then true costs per
ton which must be returned may more than double this §17.50
“production cost.”

There must be much miore economic analysis of total costs
incurred—not only at the full operating capacity level but also at
more realistic operating levels, It is only by such realistic analysis
that top management in the fertiliser industry of any nation can be
expected to make sound dccisions,

Total system cost analysis :

A fourth and most important hazard is that market analysis
often fails to analyse all production and distribution costs in a total
system concept. Most cost analyses liave been made based upon the
“bare bone” production costs with no emphasis given to analysis of
requirements in terms of investment costs and operating costs of dis-
tribution outlets if the material is to be supplied to the farmers in the
form and at the time he requires it. For instance, in the United States
it is well known that ammonia is in some cases being produced at a
total cost of less than $20 per ton. By the time this same ammonia is
delivered to the farmer's field and upplied, the cost usually exceeds
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870 per cent. This can be broken down as follows (with no inclusion
for profit) : ‘
$20/ton FOB point of production

$25/ton Plant storage, barging, terminal storage,
trucking, field storage, and wholesalers’
selling costs *

$25/ton  Retailers costs in storage, handling, trucks,
applicators, and merchandising

$70/ton

In the United States and other areas, total investinent in fixed
fucilities to fulfill the dist~ipution and marketing functions may equal
or cven cxceed the investment in production facilities, A producer
of fertiliser may think the investment cost of $40 million for a nitro-
gen plant is high. If he is expected to distribute this fertiliscr,
however, he soon finds that an additional $40 million or more invest-
ment may well be rcquired to cover the costs of fixed facilities
within the total distribution and marketing channel. We now have
many situations illustrated by Figure 7.

DISTRIBUTION
AND MARKETING
COSTS
coST
PER
TON
PRODUCTION
cosT

'SCALE OF PRODUCTION UNIT

FIGURE 7

. Effect of plant size on produstion costs and distribution
. and marketing costs

The high cost of distribution and marketing facilities is not a



HAZARDS IN MARKET RESEARCH AND INTELLIGENCE | 179

‘phenomenon cennected only with the frec enterprisc syitem. 1tis |
common to the fertiliser industry of the world. The requirement for
large expenditures in this arca springs from the many functions which
must be performed if fertiliser is to be successfully produced and dis-
tributed.

To be economically successful, a fertiliser plant must operate
12 months a year. Farmers use fertiliser in one or two periods of the
year; thus, there are requirements for large amounts of storage faci-
lities to hold the fertiliscr produced in the off season until such time
as it is needed by farmers.

The very nature of farn.ing, with its high degree of uncertainty
resulting from weather, also results in need for large fixed investment
in the distribution and marketing system. 1t is impossible to predict
which area of the country will have a drought and therefore require
smaller amounts of fertiliser. It is impossible to predict which week
of the year good weather will come and thus lcad to increased imme-
diate nced for fertiliser within a specific area. So, large regional warc-
houses raust be established closer to the end-usc area than to the
large, cuntralized production point.

To the best of our knowledge, there is no optimum configu-
ration for a distribution and marketing system for all countries.
There is no one optimum configuration even within any one single
country. It has been found worldwide that distribution and marketing
facilities must be fitted to the requirements of the particular type of
farms within an area.

It has often been said that anyone can produce fertiliser at a
profit but few can produce and distribute at any large profit level,
because of the failure to plan for and make adequate money and
trained manpower available for its marketing. If any one or two
major error in market rescarch could be pointed out, they are these :
(1) Alternate plans of actionin case the production facilities are forced
to run at a level below 100 per cent capacity. A relevant range would
be 50-80 per cent, ana (2) The failure to make adequate planning,
funds, and skilled manpower available for the required distribution
and marketing channels.
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