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ABSTRACT

Design and Development of
Questionnaire and Computer Program
for Market Analysis of Farm Machinery

Storage Buildings

By

Bruce Allen Summerer

This report deals with the development of a questionnaire to
determine the market for and some design parameters of steel farm
machinery storage buildings. The analysis was conducted in the states
of Michiyan and Ohio as a part of a larger stat{stically designed
survey entitled "Parm Machinery Use Study."

A computer program, written to analyze data from the questionnaire

and preliminary results for 45 percent of the total sample are included.
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REASON FOR SURVEY

With few exceptions the market place of today is dynamic, gigantic
and fiercely competitive for the majority of products. This is parti-
cularly true of markets in the United States (2). Due to present day
economic conditions and this keen competition it has become 1ncreu1ngiy
difficult for businesses to creuo' and maintain a differential advantage
over their competitors in any particular product line. When new products
are introduced,A competitors respond rapidly and any competitive advantage
which the innovating bugsiness firm may hold is rapidly eroded away.

Consequently, bﬁ.tguu firms must develop and market new produc';l at
a rapid rate and continuqlly evaluate uinﬁlng products to determine
whether or not they are comtributing clj-ir ‘.'shaic to the profite of the
firm. If a nrttcul;t ptodut proves dnpro!t;ibl‘ or its profit potential
is declining then it should be replagced with ome of better profit potential.

New product unlopﬁcgt is expensive and costs incurred are generally
not recouped immediately. Hence, the decision to manufacture and market a
new product, by smy uynn firm, must be baged upon the best possible
1nforutian. A method used to obtain information about a particular
product is to survey n statistical nmp1@ of these who might be potential .
purchasers of the product in questiom. :

The menagement ol ‘thﬁ Joh:i Deere Plow Works, A& Division of Deere and
Company of Moline, Illinois wished to uti}tu & portion of the Plow Works
facility to product mtur product . lgopl'hlly, a product which would be

in a growth market.




According to Messrs. Priester and Olsen of the John Deere Plow
Works three major strengths which the Plow Works wished to capitalize on
were:

1) Extensive facilities and ability to form steel.

2) A strong dealer network with good distribution systems, and

3) A well establighed brand name (John Deere) in the farm machinery

industry.

They wished to determine the feasibility of manufacturing and
marketing a steel machinery storage building. They felt that the
information obtained ftom @ survey of a statistical sample of farmers
in Michigan and Ohio would help them in mﬁking.thil decilidn,

An agreement was made to include th#l aﬁrvcy with another concerned
with farm machinery use which was beidg c;nducted by Agricultural
Engineering peraonﬁ§l at Michigan State University And Ohio State
University. This agreement provid;d that the quentidnnairc on farm
machinery storage buildings would be administered by a personal interviewer
and all thoae.farnc surveyed in the farm machioery use study would also

be surveyed on farm michinery storage buildings.




QUESTIONNAIRE DESIGN AND DEVELOPMENT

As a basis for the design of an appropriate questionnaire, specific
and measurable objectives had to be delineated. Broad objectives were
established in cooperation with John Deere Plow Works persomnel. 1In
addition, information gained by surveying 34 university agricultural
engineering departmeﬁts concerned with farm buildings and 13 manufacturers
of metal farm buildings served as a guideline to insure that the questions
and objectives were relevant to current needs and practices. Following
are primary objectives of the survey:

l. Determine the percentage of farmers in Michigan and Ohio who are

likely to purchase a machinery storage building.

2. Determine the preferred decfgn features of machinery storage

buildings.

3. Determine what structures are in demand other than farm machinery

storage buildings.

4. Determihe the most common or preferable method of building erection,

i.e. farmer of contractor.

5. Determine what, if any, are the most common criticisms of machinery

storage buildings.

Objectives 1 aﬁd 2 are requirements for this survey concerned with the
market potential of farm machinery storage buildings. Number one should
indicate if there are sufficient customers and number two what they would
most prefer in terms of the product.

Objective 3 should provide guides for future market expansion and

divergification in the area of metal buildings.



Objective & was included because tihe method’of erection will have
profound influence on tne mercinandising methods used and the optimum
nethod of distribution.

Objective 5 was included to avoid as many pitfalls in the design and
marketing of a new product as possible. Clearly, it would show lack of
planning if anyone were to design and attempt to market a machinery
storage building which had undesirable characteristics.

In addition to the above objectives, other constraints had to be
considered in the design of the questionnaire. Most of thegse are dictated
by courtesy, common sense and by discussion with persons experienced with
interviewing rural people. For example, the questionnaire must not take
an excessive amount of time to answer in order that equally sincere and/or
accurate responses are given by the interviewed party to all questionms.

I1f the questions are ambiguous or redundant the person being interviewed

is likely to lose interest and supply answers which will end the interview
in the shortest poa.ibie time ingtead of giving an accurate reflection of
his opinion. Similarly, the physical size of the questionnaire must not
appear too large or the interviewed party will become negatively influenced
before the interview begins. Further considerations included efforts to
make the questionnaire as easy to follow as possible for the interviewer and
to minimize misinterpretation of questions and instructions. The social
impact of some questions also had to be considered so that they were not
offensive to the interviewed party (9a).

Before arriving at thc final type and design of questionnaire much
preliminary work was done. Many persons were congulted to obtain their
suggestions and criticisms concerning the proposed merket analysis and

the effectiveness of the qud.tlonnairo.



As information was obtained concerning the types of questions to be
used and the objectives became more clearly defined, numerous questions
were tried within different questionnaire formats. In all, seven
questionnaire formats were tried. Results of the field trials indicated
that the persons interviewed should be progressively categorized by and
directed through the questionnaire in such a way that they clearly under-
stand the questions aﬁd do not have to respond to redundant questions.

The need for this categorization is best illustrated by example; if a
person has no intention of acquiring a machinery storage building, then
his opinions concerning size, features and the like are not pertinent.

He will probsbly never be a customer and his "off the cuff' answers would
be misleading. Thus, the questionnaire was designed so that persons in
this category did not answer questions on features, size etc.

For the purposes of the :utve&, it wvas felt that interviewed parties
would fall into the following categorieo;

1. Those not interested in machinery storage buildings,

2. Those having recently constructed a machinery storage building,

and |

3. Those having interest in machinery storage buildings with poessible

intentions to bﬁild in the forseeable future.

The questionnaire (Appendix 1) was then designed so that the interviewed
party only answered questions pertaining to one of the above categories.
1f, however, a person fell into more than one of the categories, hé answered
questions pertaining to both categories. In this fcspect the questionnaire

was self administering.



With this design, all interviewees answer questions 1, 2, 3, 4, 5, 6,

19 and 20. Those in category 1 also answer questions 5, 6, 7, and 8.

Persons in category 2 answer additional questions 7 - l4. Those persons

in category 3 answer all questioms.

Examination of the above in relation to the attached questionnaire will

reveal that no one interviewed

will have to answer unnecessary questions nor

questions not relevant to their opinions or future plans. It is assumed

that persons not having positive dispositions toward machinery storage

buildings should not influence
preferences.

Table 1 (Appendix 2) is a
"X" denotes satisfaction of an

Examination of the figure
by numerous questions. It vas
to the market analysis and are
survey basis. Hence, the high

Objectives 3, 4 and 5 are each

the market analysis in terms of design

breakdown of questions and objectives; an
objective by a specific questiom.

vill reveal objectives 1 and 2 are satisfied
felt that these objectives were most important
most difficult to deal with directly on a
proportion of questions for these objectives.

satisfied by one question. These objectives

are more straight forward in nature and can be satisfied quite directly by

changing the wording of the objective from that of a statement to that of

an interrogative.



IMPLEMENTATION OF SURVEY

This survey will take the entire year of 1971 to complete, as the
"Farm Machinery Use Study" runs from 1-1-71 to 12-31-71. Approximately 2,500
farmers are to be interviewed in the states of Michigan and Ohio, with the
number approximately equally divided between the two states. The basis for
choosing representative farmers and the tybo of farms (in Michigan) was
the 1964 Michigsan census. This was chosen because it was the most accurate
and current source of data available at the time the survey was planned.
Using this census, counties were then broken into five basic farming
categories; dairy, fruit, livestock, cash crop or ﬁoneral. From these
categories, a county and an ;lternatc vere randomly chosen to be repre-
sentative. From within these counties, farms were randomly chosen for
interviews within the farming areas. A starting ferm (starting point) vas
randomly chosen from the County Extension Agent's mailing list. If this
starting farm qualified as & farm according to the U.S. Census definition
and it used farm machinery, then that farm and the next seven down the
road vere surveyed.

Intervievers vere well known people within their respective geographic
areas and had previous experience in the agri-business area. Iypichl exaanples
of 1nter§ievets are soil conservationists and County Extension Agents. Women
active in the farming community were also used as interviewers.

Training sessions were held at Ohio $tate University and Michigan State
University, during the month of December 1970; for interviewvers in those

states. During these training sessions, some background was given concerning



the survey as well as general project instructions and detailed
instructions on the use of the questionnaire and the forms used for the
"Parm Machinery Use Study." The instructions included a basic description
of what the form was designed to do, and detailed instructions on the type
of information that was desired for each question. Interviewers were

encouraged to make clarttytnq remarks on the form or to give additional

information as they saw ltt.




METHOD OF DATA ANALYSIS

The program to analyze data from this survey appears in Appendix 4.
The output from the program consists of percentages of respondents
answering in a particular manner to a particular question. PFor example,
for question number 10 the percentages of persons preferring roof styles a,
b, ¢, d, e and f would be given. These percentages are based on the total
number of respondents in a given category &s explained below. In addition
to these percentages the average acreage of farms surveyed, average length
and width of recently constructed and planned buildings will be given.
Again these averages will be for the particular category indicated.
The categories used will be as follows:
1. The respondent
a. Operator
b. Wife of Operator
c. Other
2. The type of farming operation
a. Cash Crop
b. Dairy
c. Livestock
d. Fruit
e. General farming
3. The acreage operated
a. 50 acres or ieos
b. 51 to 200 acres
c. 201 to 400 acres
d. More than 400 acres

9



4.

5.

A combination of farm type and acreage operated. For example:
a. Cash Crop farms of 50 acres or less

b. Cash Crop farms of 51 to 200 acres

c. Cash Crop farms of 20l to 400 acres

d. Cash Crop farms of more than 400 acres

A composite or total analysis of all respondents.

The categorization was done for several reasons. It is hoped that

categorization will better enable the users of the data to determine:

1.

What, if any, are the particular preferences in machinery storage
buildings both in general and as related to a particular type of
farming operation.

How farm size relates to building requirements,

1f the class of respondent greatly influences the outcome of the
survey,

How farm type and size together influence machinery storage building
requirements, and

Which marketing approaches would prove most advantageous i.e., type
of advertising, type of distribution system, options and features

required.
.

The input to the computer program will consist of two standard computer

cards which contain the coded data from each questionnaire submitted. These

cards will have on them a number relating to the specific farm surveyed and

the respondents replies to the various questions. For questions which are

open ended or can be answered ''other ", various possible

responses have been delineated so thmt qualitative analysis can be made.

10



More detailed information concerning the functioning of the proygram
is given in "Commnents on Computer Progran'", (Appendix 3).

See Appendix 5 for a sample output from the progran.

11



PRELIMINARY RESULTS

This report summarizes the results of the machinery storage survey
up through August 1, 1971, This represents approximately 45% of the total
sample.

A brief analysis of the market potential for Michigan and Onio is shown
in Tables 2 and 3 (Appendixes 6 and 7). For the Michigan analysis, the
nunber of farms was taken from the 1969 census of agriculture. The Ohio
analysis is based on a 1964 farm census and projected to a 1969 figure
by assuming a 16.6% decrease in number of farms as was experienced in
Michigan. The Michigan analysis shows that 13,621 farm machinery storage
buildings will be built in Michigan in the next five years. In Ohio the
market potential ig 17,300 farm machinery storage buildings in the next
five years.

Table 4 (Appendix 8) is a brief analysis of the market potential in
Michigan based on the type of farm. The number of farms in each clagsification
is based on the 1964 farm census (1969 census not yet available). It should
be noted that the greatest market potential for machinery storage buildings
is in the cash crop and dairy farm enterprises.

CONCLUSIONS:

1. The survey shows that the demand for machinery storage buildings in
the next five years in Michigan will be 13,621 and in Ohio, 17,300 for a total
of 30,921 buildings. This represents an incresse in the demand for machinery
storage buildings of 3.5%.

2. In Michigan the dairy and cash crop farmers will account for 70% of

the potential market for machinery n:orasp'buildings.

12



3. The greatest demand for machinery storage buildings in Michigan
according to size of farm is in the 50-200 and 200-400 acre range. In Ohio,
427% of the demand will be in the 0-50 acre range and 44% from 50-200 acre
range.

4. Analysis of the data show that 59.8% of the Michigan and Ohio farmers
store their machinery in some type of machinery storage building. 15.3%
store most of their machinery out of doors.

5. 61.2% of the Michigan and Ohio farmcr; surveyed indicated that
they thought a machinery storage building was a good investment for them on
their farms.

>6. Of the Michigan and Ohio farmers who indicated that a machinery
storage building is a good investment for them on their farms:

a. 55% prefer steel sheathing

b. 14% prefer steel framing and 8.5% have no preference

c. 66% would like a farm shop included in the machinery storage
building

d. 65% preferred the common gable type roof. The modified gable
and the shed type accounted for about 14.5% each.

e. 347% preferred the side opening and 27% preferred a side and
end opening design which are designs A and E on the que.tién-
naire |

f. More than 70% indicated that they did not want any open sides
on the building '

g 551‘1ndlcntod.thoy would construct this building by themselves

h. Approximately 33} were plnnning.on building a machinery storage

building in the next 3 years

13



i. The average size building planned will be 37.6 X 68.7 feet.
This represents an increase over the size of past machinery
storage buildings of 1.7 feet in width and 6.3 feet in length.

j; An overwhelming 70% of those who thought machinery storage
buildings were a good investment prefer sliding doors

k. More than 50% wanted electrical outlets in the storage
buildings and about 40X wanted sky lights

1. The most popular features desired in a machinery storage

. building were, electrical outlets, concrete floors and a
service door.

22.3% of all Michigan and Ohio farms interviewed had plans for some

other type structure: 4.9% of the farmers planned some type of crop

storage, 3.7% planned livestock housing, 3.1% planned dairy housing
and 2.3% planned swine housing.

24 .1% of all Michigan and Ohio farmers are considering the purchase

of a cab on a new tractor.

14
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BASIC INFORMATION

DATE Farm Machinery Use and Storage FARM NO.

Co. Visit|No.
NAME TELEPHONE
ADDRESS CITY 80P

PERSON ANSWERING QUESTIONS? E]Operator [:]Wife of Operator []Other

1. Are you (operator) employed off the farm? [ |NO YES®™Y
L Do you work more hours

[ Joff farm or [Jon farm.
2. From what farming operation do you receive most of your income?
[Jcash Crop [ Dairy [JLivestock [JFruit [ ]General Farming

o How.mar]y acres of cropland do you operate including pastures and land diverted to soil bank?
(This includes rented land, orchards, etc. where you could operate machinery).
ACRES.

4. Where do you store most of your farm machinery?

5. HaVEOyou_put up a new machinery storage building in the last 5 years?
YESEY
a. What SIZE is it? (width) (Tength)

b. Is there anything about that building that you would change if you could?

6. Do you think that a separate machinery storage building is worth the investment for you
on your farm?

[J¥Es [JM0_ yyskIp TO QUESTION 19

LET ME GET AN INDICATION OF YOUR PREFERENCES FOR A MACHINERY STORAGE BUILDING.

%
7. What outside COVERING do you prefer? D?Huminum [JSteel *If Steel or Aluminum
[JWood [(JOther Color Coating
or
[(JUnfinished

8. What FRAMING Material do you prefer?[ ]Steel [ Jwood [ Jno preference
9. Do you want a shop in this building?[ N0 EWES

Heat‘ed?’:]NO WES

10. What style ROOF do you prefer?

m ]C\f ﬂj m Other (sketch)

1. What DOOR ARRANGEMENT do you prefer?
T R

[ -a.. l L-b.._j [ :c: :]‘ A e Other (sketch)

12, Would you have any open sides on this building? How Many? Orleone

13. Would you put up a machinery storage building by YOURSELF[ ] or hire a CONTRACTOR[ | -

14. Do ¥0u have plans to build or buy a machinery storage building in the next 5 years?
[¥es SKIP TO QUESTION 19

15. How big do you expect it to be? (width) (1ength)

6. nat kind of a machinery door do you want?[ ]JHinged [Jsliding [JOverhead or [JNo Door-
ghts DE]ectm‘ca] DNone

or [ Jdon't know.

17. What kind of LIGHTING? (check all that apply) [JWindows [CIsky1d

18. Would you want any of the [ Ventilators [] Electrical Outlets
following features in this [ Partitions [0 Service Door
building? (check all that [ Grain Storage [] Concrete Floor
apply) [ Insulation O Other

19. Do you plan any other farm buildings in the next 5 years?
[INo  []YES (state)

20. Is a cab on a new tractor an investment that you might make in the next five years?

(N0 [C]VESmy
Which two features would be most important to you? (check)
[OWeather protection OAir conditioner
[JOverturn protection CJNoise and vibration reduction
[JHeater - defroster ] Comments:
Which is the least important? [Indicate by zero (0)1. T2




TABLE 1

QUESTIONS vs.

OBJECTIVES

Objective N

i

Ll

> I
% % % X X

X3




COMMENTS ON COMPUTER PROGRAM

1.

2.

The data is categorized by a series of logical "IF'" statements.

The data is initially stored in the array "X" and is then transferred

to another irrny as directed by the "IF'" statements.

Percentages listed are based on the total number of respondents in

the given category.

The program is designed to accept only O's and 1's as input except

for the FARM NUMBER, acreage and length and width inputs.

Category variables used in the program are as follows:
RO - Operator respondent

RW - Wife respondent

ROR- Other respondent

CC - Cash Crop farm

DY - Dair, farm

SL - Livestock farm
- IT = Iruit farm .
GF - sgvcrnl farme

AS0 - 50 acre or less farms
A200 - from 50 to 200 acre farms
A4O0 - from 200 to 400 acre farms

AGT4 - farms greater than 400 ecres

CC50 - Cash crop farme of 50 dcves or lass

CC200- Cash crop ferms from 50 tQ-!OO .cr.‘,

CCA00- Cash crop farms !ton 200 to 600 anct




DY50 - Dairy farms of 50 acres or less

DY200 - Dairy farms from 50 to 200 acres
DY400 - Dairy farms from 200 to 400 acres
DY4G =~ Dairy farms'greater than 400 acres
SL50 - Livestock farms of 50 acres or less
SL200 - Livestock farms from 50 to 200 acres
SLLOO - Livestock farms from 200 to 400 acres

SL4G =~ Livestock farms greater than 400 acres

FT50 - Fruit farms of 50 acres or less
FT200 - Fruit farms from 50 to 200 acres
FT400 - Fruit farms from 200 to 400 acres
FT4G - Fruit farms greater than 400 acres

6. Data Interpretation:

a. The output from the program is of the same format for each
category.

b. The category is indicated at the top of each page.

c¢. The question numbers on the output appear as they do on the
questionnaire itself.

d. The following is a key to be used in correlating the response with
the proper percentage:

Operator Wife of Operator Other N i

1. No Yes Off ferm On farm
2. Cash Crop Dairy Livestock Pruit Ceneral
3. Average Acres

21



13.
14,
15.
16.
17.

18,

19,

20,

Outside Machinery storage barn covered other

No Yes Avg. Width Avg. length

Size material doors design too short concrete other
Yes No
Covering: alum. wood steel other color coat unfinighed

FPrame: steel wvood no pref.

No Yes (heated: No Yes)

Roof: a b c d e special other

Door: Arr. a b c d e special special other
Open side: 1 2 3 4 none

!our:olt Coatraétor

Yes No

Avg. width Avg. length don't know

Door: htgsed sliding overhead don't know

Lighting: Windows skylights electrical none

Features:
(Types in conoccutlvt order as listed) (1) Vent., (2) Part, (3) Grain
. Storage, (4) Insul., (5) Blec. Outlets,
(6) Serviae Door, (7) Come. Floor,
(8) Other

Other farm bulldla.q: lo Yoo K
(Types in concocsttvt ordar as lt.eodi (1) ltv.otock housing, (2) deiry
: s free gtall, (3) poultry, (4) svine,
(i #-(3) horse barn, (6) milk house,
+:{1) garage, (8) shop, (9) hay. storage,
f"* (10) ganin storage silos, (11) other

No Yes Vasther pret., mue-@t:mr. air conditiomer,
mn #nd vibration m:lcn. ; comments

.
e . . t»w'. A :_, E

<, o
E.

L

y
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