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ABSTRACT

PHYSICAL DISTRIBUTION PATTERNS IN THE

ETALS SERVICE CENTER INDUSTRY

By

Peter Michael Lynagh

The subject matter of this research is physical dis-

tribution patterns as they exist in the Metals Service

Center industry. The specific purposes of this research

were to: (1) compare the existing physical distribution

patterns with a maximum performance model (2) determine

if size will affect the relationship of a Metals Service

Center to the maximum performance model (3) determine if

profit will affect the relationship of a Center to the

maximum performance model (A) compare differences of opin-

ion regarding customer service among those holding differ-

ent jobs within the Center.

The first phase of the research was to develop a

maximum performance model of physical distribution patterns

for this industry. This model describes, verbally, the

system that should be in operation in this industry. This

model contains thirty—seven of the most important physical

distribution factors. The system was broken down into

three sub-classifications -- order processing which
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contained ten f'arztors, warehousehandling which contained

ten factors, and transportation which had seventeen factors.

A measurement system was developed based on a four

point scale. When a sample Center was completely congruent

with the model on a factor, three points were awarded.

Zero points were scored on a factor when the sample Center

was the antithesis of the model.

The second phase of the research was to select a

sample of Centers, study their physical distribution pat-

terns and then compare these patterns with the model. I

Twenty—four Service Centers comprised the sample. These

twenty-four were selected to give the study variety in

terms of the type of product sold and size of Center. In

addition, some Centers were independent while others were

part of a chain. These Centers were located in seven

geographic regions covering most of the United States.

Personal interviews which lasted about eight hours were

conducted at each Center.

The final phase of the research evaluated differences

of opinion regarding customer service among those holding

different Jobs within the Center. If the Center is to be

a cohesive unit and work as a system, then.incumbents in

various assignments should share similar attitudes toward

customer service. The Job classifications were inside

sales, outside sales, warehouse manager and company exe-

cutive. Each respondent within the Job classifications
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at the twenty-four sample Centers was given a questionnaire.

This questionnaire contained ten questions relating to

service. '

Based on the research results, Metals Service Centers

are presently performing the physical distribution functions

below the levels suggested in the maximum performance model.

This is true for the entire physical distribution system

and for each of the sub—classifications -- order processing,

warehouse handling and transportation.

The research showed that no significant_difference

exists between Metals Service Center of various size and

the maximum performance mOdel. This was true for the

entire system and for each 0f the sub-classifications.

The research findings also showed that no difference

exists between Metal Service Centers of various profit

classifications and the model. This was true for the

complete physical distribution operation and for each of

the sub—classifications.

The research results showed that no significant dif-

ference of opinion exists regarding customer service among

those holding different Jobs within the Metals Service

Center.
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CHAP'l'ER I

INTRODUCTION

Importance of Research
 

Metal Service Centers serve as the distribution arm

of the metals industry. Centers1 are set up to service

buyers who do not have the volume to purchase from the

mill. Centers purchase from the mill in carload or truck-

load quantities. Metals are received at the Center,

placed in storage racks, selected, in some cases pre—

production processed, then less—than-carload or less-than-

truckload shipments are sent to the final customer. Cen-

ters are classified under S. I. C. 5091 as "Ferrous Metals

Service Centers and Non-Ferrous Metals Service Centers".

At one time, Centers were almost exclusively in the

business of performing wholesale function. Large quanti-

ties of metal would be purchased from the mill; smaller

quantitities would then be sold to customers generated by

the Center. Today pre—production processing is a vital

 

1Throughout this thesis Metal Service Centers will

be referred to as Centers.
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the Centers are processed in some manner.1

Metals Service Centers handle a variety of products.

Steel, aluminum, brass, bronze and copper are the primary

metals carried. Centers also carry plastics and compos—

ites, as well as metals coated with various other mate-

rials such as vinyl. Steel is the major product moving

through Centers. In 1968, Centers handled 16.1 million

tons of domestic steel products. These represented 17.5

per cent of the total tons shipped by the domestic mills.

There are over A00 firms which belong to the Steel

Service Center Institute, a trade association representing

firms in the steel industry; and, these A00 operate 900

Centers across the country.2 Traditionally, many of these

Centers are small family—run businesses. In addition,

there are other Centers which do not belong to the SSCI.

SSCI members do in excess of 80 per cent of the business

shipped.3

Physical diStribution is a major competitive factor

in the Metals Service Center industry. The product is

 

1Robert G. Welch, President of the Steel Service

Center Institute, in a letter to this writer, dated

April 23, 1970.

')

“Steel Service Center Institute, 1969—1970 Roster of

Members (Cleveland, Ohio: Steel Service Center Institute,

19695, p. H.

3Robert G. Welch, op. cit.
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homogeneous and the general level of prices is approxi-

mately the same between Centers in the same area. Loca—

tion does not provide a competitive edge as major popula-

tion centers have many competing Centers. In New York

City, there are 70 Centers which belong to the Steel Ser-

vice Center Institute.1 Promotion is important, espe-

cially inside and outside selling, but often promotion is

centered around the Center's physical distribution capa-

bility .

The focal point of competitive action becomes the

activities which must be undertaken in order to affect

delivery of the product to the customer at the desired

time. In this industry, first day delivery is expected

‘on non-processed order. Delivery requirements for pro—

cessed orders are set by demand conditions in an area

for a particular type of processing. If a firm is to be

an effective competitor, it must be able to quote compe—

titive delivery dates and have the physical distribution

,

system to back up these commitments.

Studies in this industry of various segments of the

physical distribution system have been made. This thesis

will look at physical distribution as a unit, i.e., not

order processing by itself, but order processing as a

link in a system designed to see that the customer's order

 

lSteel Service Center Institute, op. cit., p. A.
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is delivered at the right place at the right time. Cen—

ters must see the interrelationship of various physical

distribution functions, and make sure that individuals

working within the system see the overall needs.

Customer service is one aspect of physical distri-

bution. It is the intent of the physical distribution

system to achieve a desired customer service level at the

lowest cost possible. VMany Centers operate on a very

small profit margin. A return of six per cent on net

profit before taxes is conSidered very good in this induse

try. Profits shrink when physical distribution is inef-

ficient and costly. This research focuses on areas

wherein physical distribution economies can be realized.

Specifically, then, the present research is designed

to analyze physical distribution patterns in the Metals

Service Center industry. This study is important because

it is aimed at improving physical distribution of the

Metal Service Center. This is not only each Center's

major competitive weapon, it bears directly on the Center's

economic effectiveness.

Stating the purpose of the research in problem form

it is to: (1) determine those physical distribution acti—

vities undertaken by Metal Service Centers to make sure

that the customer's order is delivered on time; (2) build

a maximum performance model of physical distribution in

this industry; (3) determine if large or small Centers
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come closer to the maximum performance model; (A) deter-

mine if more profitable or less profitable Centers come

closer to the maximum performance model; (5) compare

differences of opinion regarding customer service among

those holding different jobs within the Center; and (6)

determine those physical distribution areas wherein

improvements can be made, and which provide fruitful

areas for future research.

General Research Design1
 

The overall aim is to construct a maximum performance

model of physical distribution patterns in the Metals

Service Center industry, to develop actual dataregarding

the existing patterns in this industry, and then to make

a comparison between what should be and what is. The

second part of the research is intended to evaluate

differences of opinion regarding customer service among

those holding different jobs within the Center.

Initially the problem was to develop an approach for

securing information about physical distribution patterns

in the Metals Service Center industry. The first method

considered was the use of a mail questionnaire to cover

the entire population of Centers throughout the United

States; this extensive mail questionnaire would then be

backed up by several relatively short personal interviews.

The second method considered was to select a few

 

lDetailed coverage can be found in Chapter 3.



representative Centers and to carry out extensive per-

sonal interviews with each one. The latter method was

selected.

The next decision had to do with the number of Cen—

ters to be sampled. Enough sample Centers were required

in order to make the sample representative with respect

to size, geographic location and type of product carried.‘

It was felt that the research would be most meaningful if

it included as many Centers as possible; however, time and

expense were factors working to keep the number down.

A review of the needs of the research was carried

out and related to the categories of Centers which should

be covered. It was felt that this researCh should cover

most geographic areas in the country, study both large

and small Centers, sample Centers carrying various types

of products and include single-Center operations and

multi-branch Centers. Twenty-four Centers were selected

to be sampled, because it was felt that this number would

give the research the representativeness desired. Any

number less than 2A would have emitted a necessary ele—

ment. It was assumed that any number in excess of 2A

would have added information, but this additional infor-

mation would have involved too much extra time and

expense.

These 2“ Centers are located in seven geographic

areas: New England, Mid-Atlantic, Mid—West, Ohio Valley,



South, Southwest and Far West. Three Centers were selected

from the Mid—Atlantic, South, and Far West, five were

selected from the Mid-West and two from the Ohio Valley and

the Southwest.

From these regions, Centers were selected so as to

provide Centers of various sizes. Thirteen Centers with

sales of $10 million or more and 11 with sales of less

than $10 million were selected. Thirteen single plant

Centers were selected and 11 Centers from multiple plant

companies.

Size selection was weighted with product variety.

The study included the general line carbon steel Centers

and specialized Centers handling a more limited line.

Specialized products included uncoated carbon steel sheets,

stainless steel and alloy bars, carbon steel tubing,

aluminum and stainless steel, cold rolled steel and pre—

cision ground and chrome plated precision shafting.

Once the number of Centers to be visited and their

locations had been determined, the next step was the

development of instruments which would be used to collect

the data. Instruments were developed to gather informa-

tion from three separate areas: (1) data about the char—

acteristics of the Center; (2) data about the physical

distribution activities of the Center; (3) data about

attitudes toward customer service by various job



classifications within the Center. Examples of these

instruments can be found in Appendix A.

The first instrument developed was the company

"Data Sheet”. This was sent out to each of the respond—

ents two weeks prior to the visit and was included with

a letter of introduction. This instrument was mainly

designed to secure answers to questions about the gen-

eral organization and operation of the Center. "Data

Sheets” asked questions regarding such areas as Net

Sales, and were used to classify the Centers on relevant

variables and to familiarize the interviewer with the

Center prior to the personal interview.

A personal interview schedule was the next instru-

ment developed. By the use of this instrument a pattern

was set up for the interviews, insuring coverage of top—

ics and consistency from interview to interview. in

basic design, the personal interview schedule was divided

into six major sections. Each of the six sections was

designed to cover the order from pre-receipt planning to

customer delivery. Section I comprises general overall

questions best answered by a company officer. Section II

contains questions covering the order processing activi-

ties. Section III relates to problems of warehouse and

transportation scheduling. Warehouse design, methods and

Operations are covered in Sections IV and V. The final

section deals with the areas of transportation.



'Phe third data gathering instrument used was the

”Internal Questionnaire". In this instrument the ques-

tions asked relate to customer service and how the

respondent's Center compares with competitors in the

area of service. identical questionnaires were given to

four or five job groups within the Center. The general

purpose was to obtain the respondent's feeling about the

adequacy of the Center in the area of customer service.

Each Center was given four copies of the "Internal

Questionnaire," or five copies if they had a traffic

department. One copy each went to the inside salesman,

outside salesman, warehouse manager and a company officer.

"Internal Questionnaires" were left with the president

for distribution and were to be mailed back to the writer

upon completion.

Once the three instruments were developed, the Steel

Service Center Institute arranged with a Center on the

east coast to act as a test Center. All three instruments

were pre-tested, and revisions were made based on the

results.

A planned schedule of visits to all areas was set

up. Several weeks prior to the proposed visit, the Steel

Service Center Institute sent letters to the various Cen-

ters apprising them of the study and asking for their

cooperation (See Appendix A). Shortly after the letter

from the Steel Service Center Institute was sent, a
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letter was mailed to the Center requesting permission to

conduct a pit'rsonal interview on a specified date. This

letter also contained the company "Data Sheet" which the

Center was requested to fill out and return.

Personal interviews were arranged on the basis of

one full day for each interview. Such an arrangement

worked out reasonably well. A full day was adequate in

most cases; however, there were a few interviews which

did not require the complete day and others where one

day was not long enough.

Interviews began with the company executive who

answered the broad overall questions relative to physi-

cal distribution. After the session with the company

executive, the next step involved inside sales. When the

interview was completed with the inside sales department,

the next step was to carry the interview out to the ware-

house. In the warehouse, interviews included the ware-

house manager, shipping clerk and traffic manager, if

there was one. Sometime during the warehouse interview,

a tour was made of the warehouse itself.

Directly after these interviews, a report was writ—

ten summarizing the physical distribution patterns of the

Center visited that day. Thus, from the three basic

instruments, an all day interview, and a written report

on each Center have evolved the data which are the bases

of this thesis.
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Presentation of Material

Chapter 11 is concerned with physical distribution

management. This chapter includes a working definition

of physical distribution, a brief history of the physical

distribution concept and a review of the basic function

of physical distribution. In Chapter III a detailed

description of the research design is presented. In

Chapter 1V the maximum performance physical distribution

model is described. Chapter V contains the statistical

analysis of the findings broken down according to size

and profit. In Chapter VI the findings on the attitudes

toward customer service among those holding different

jobs within the Center are presented. Conclusions and

recommendations are given in Chapter VII.



CHAPTER II

PHYSICAL DISTRIBUTION MANAGEMENT

Physical Distribution Defined
 

The National Council of Physical Distribution Man—

agement has broadly defined physical distribution as:

A term employed in manufacturing and commerce to

describe the broad range of activities concerned

with efficient movement of finished products from

the end of the production line to the consumer,

and in some cases includes the movement of raw .

materials from the source of supply to the begin-

ning of the production line. These activities

include freight transportation, warehousing,

materials handling, protective packaging, inven-

tory control, plant and warehouse site selection,

order processing, market forecasting and customer

service.1

According to Bowersox, Smykay and Lalonde, "Physi—

cal distribution management is defined as that responsi—

bility to design and administer systems to control raw

material and finished goods flow."2 To some people,

physical distribution ”refers to that portion of a

 

1National Council of Physical Distribution Manage—

ment, Executive Offices, 307 N. Michigan Avenue, Chicago,

Illinois.

2Donald J. Bowersox, Edward W. Smykay and Bernard J.

LaLonde, Physical Distribution Management (New York: The

Macmillan Company, 1968), p. 5.
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logistics system concerned with the outward movement of

products from the seller to the customer or consumer."1

Charles Taff defines physical distribution as "the

management of movement, inventory control, protection, and

storage of raw materials and processed or finished goods

2
to and from the production line." The American Market—

ing Association defined physical distribution as "the

movement and handling of goods from the point of produc-

tion to the point of consumption or use."3

Some view physical distribution management as part

of a larger concept, business logistics. Business logis-

tics has been defined as "the management of all activities

which facilitate movement and the coordination of supply

and demand in the creation of time and place utility in

goods.”u Another definition of business logistics is

 

1John F. Magee, Physical Distribution Systems (New

York: McCraw—Hill, Inc., 1967), p. 2.

2Charles A. Taff, Management of Traffic and Physical

Distribution (Ath ed.; Homewood, Illinois: Richard D.

Irwin, Inc., 1968), p. 6.

 

 

 

3Definitions Committe of the American Marketing

Association, "19MB Report," The Journal of Marketing,

(October, 1948), p. 202.

“J. L. Heskett, Robert M. Ivie and Nicholas A. Glas-

kowsky, Jr., Business Logistics (New York: The Ronald

Press Company, 1963), p. 21.
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that it ”is the process inherent in a distribution system

that moves materials and products from their producer to

their consumer."l

Logistics is defined as "the science concerned with

the logical arrangements of the functional areas required

to achieve a desired goal. Thus, the logistics of distri—

bution systems is the science concerned with the logical

conceptual arrangement of the movement system facilities

in such a way that a given desired goal is attained."2

Logistics has also been defined as ”the act of managing

the flow of materials and products from source to user."3

Under a business logistics approach, the supply or

inbound distribution system is often called "Materials

Management." Dean S. Ammer says that materials manage-

ment would embrace all activities conerned with materials

except those directly concerned with designing or manu-

facturing the product. He includes purchasing, control,

traffic, shipping, receiving and stores.14 Materials

 

1David McConaughy, ed., Readings in Business Logis-

tics, (Homewood, Illinois: Richard D. Irwin, 1967).

2Frank H. Mossman and Newton Morton, Logistics of

Distribution Systems (Boston: Allyn and Bacon, Inc.,

1965), p“ u'

 

 

 

3John F. Magee, Industrial Logistics, (New York:

McCraw—Hill, 1968), p. 2.

”Dean S. Ammer, Material Management (rev. ed.,

Homewood, Illinois: Richard D. Irwin, Inc., 1968), p. 12.

 



management covers all phases of the logistics of supply

and acquisition.1 Materials management is referred to

by others as physical supply. Physical supply has been

defined as "the portion of a logistics system concerned

with the inward movement of materials or products from

source to buyer."2

To further complicate the semantic problem, there

are other terms and definitions. "Rhochromatics" has

been called a scientific approach to the management of

material flows."3 "Marketing Logistics" attempts to tie

together several of the related aspects of the adminis-

tration of the economic firm, more specifically promotion

and logistics.“

While there are many different definitions of physi-

cal distribution and several varied ideas as to what it

covers, there is concensus on the fact that physical dis-

tribution is concerned with movement and the creation of

time and place utility. Physical distribution is

 

1Paul T. McElhiney and Robert I Cook, The Logistics

of Materials Management (Boston: Houghton Mifflin Com-

pany, 1969): p. v.

 

 

2Magee, Industrial Logistics, op. cit., p. 2.

3Stanley H. Brewer, Rhochromatics, A Scientific

Approach to the Management of Material Flows (Seattle,

Washington: Bureau of Business Research, University of

Washington, 1960), p. 3.

 

 

 

“Norton E. Marks and Robert Martin Taylor, eds.,

iarketing Logistics (New York: John Wiley & Sons, Inc.,

1967), p. 1x.
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concerned with having orchids at the university flower

shop the day of the homecoming dance and not in Hawaii.

it is concerned with having steel at the customer's

receiving dock when he wants it, at the lowest total cost

possible.

In this thesis physical distribution is assumed to

mean the design and administration of systems controlling

the flow of both finished goods and raw materials.1

Objectives of a Physical

Distribution System

 

 

Once the definition of physical distribution is

established, it then becomes a problem to set forth objec-

tives of physical distribution. What should guide mana-

gers in designing and administering systems controlling

finished goods and raw materials flow? The objective of

a good physical distribution system should be the meeting

of the stated corporate customer service policy at the

lowest total cost.2 This objective is achieved by a bal-

ance of cost and service because "no physical distribution

system can simultaneously maximize customer service and

n3
minimize distribution cost.

 

lBowersox, Smykay and LaLonde, op. cit., p. 5.

2Ibid., p. 113.

3Philip Kotler, Marketigg Management (Englewood

Cliffs, New Jersey: Prentice-Hall, Inc., 1967), p. A20.
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These objectives of physical distribution are dif—

ficult to achieve because it is hard to develop accurate

customer service standards and precise cost figures. Ser—

vice standards are measured in time consumed from the

point at which the order is placed until the order is

delivered to the customer. Measuring just what the cus-

tomer requires in the way of service is difficult because

the customer will often ask for the highest level of ser—

vice and be willing to settle for something a little less.

Service is difficult, also, because there are other vari—

ables to consider besides time, e.g., dependability, com-

munications and convenience.1

Given a required level of customer service, then,

the physical distribution system should attempt to meet

that service date at the lowest total cost. All physical

distribution costs must be looked at together and com—

bined to achieve the lowest overall cost. This total

cost approach is different from the old system wherein an

attempt was made to minimize costs in each functional

area. Under the old system, it was possible to raise

total cost by minimizing costs in one area, e.g., the

selection of rail transportation might lower transporta-

tion costs, but increase inventory cost and warehouse cost.

 

1John F. Gustafson and Raymond Richard, "Customer

Service in Physical Distribution," Transportation and Dis-

tribution Management, (April, 1964), pp. 19—23.

2United Air Lines Profit Analyzer (Chicago: United

Air Lines, Inc., 19613.
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it is necessary, under a total cost approach, to

know all of the costs of physical distribution. Not all

firms have this information and the accuracy of those

costs that are available is sometimes questionable.

In the present research an assumption is made that

the objective of physical distribution is the achievement

of a desired level of customer service at the lowest

total cost.

History of Physical Distribution
 

Earlnyevelmeent
 

Around the turn of the twentieth century, the United

States shifted from an agrarian economy to an industrial

economy. With this came widespread mass production. Dis-

tribution problems began to take on major significance

as large manufacturers replaced wholesalers as dominant

factors in the distribution of goods. As distribution

became more important and problems grew, there emerged a

number of books and articles on the marketing function.1

These early writers tended to equate physical dis-

tribution mostly with transportation and storage.

 

1The material on the development of Physical Dis-

tribution is based on an article by Bernard J. LaLonde

and Leslie M. Dawson, "Early Development of Physical Dis—

tribution Thought," in Bowersox, LaLonde and Smykay, eds.,

Readings in Physical Distribution (New York: The Mac—

millan Company, 1969), p. 9.
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(irally (navered.tfiu3 physicmil distrdinition zuwxi in

a section or chapter on 'transportation.‘ Grad—

ually, however, as the task of distributing an

increasing amount of differentiated products to

regional and national markets grew, greater re-

cognition was given to the deeper stfategic im-

plications of physical distribution.

Some of the early pioneers in this area were Arch W.

Shaw, Paul Cherington, Fred E. Clark and Theodore N.

Beckman.

In the latter 1920's, Ralph Borsodi began to look

into the costs of physical distribution. Borsodi said in

1927 that, "The day is gone when the recipe for fabulous

profit was simply production, more production and still

more production. The golden age of production is past.

The age of distribution is upon us."2

In 1929, Richard Webster wrote an article entitled,

"Careless Physical Distribution: A Monkey Wrench in Sales

n3
Machinery. Webster talked about coordinating such

activities as plant location, warehousing, freight rates,

packaging and inventory control. Other authors in the

 

1Bernard J. LaLonde and Leslie M. Dawson, "Pioneers

in Distribution,” Transportation and Distribution Manage—

ment, (June, 1969).

2Ralph Borsodi, The Distribution Age (New York: D.

Appleton & Company, 1929), p. 3.

3Richard Webster, "Careless Physical Distribution:

A Monkey Wrench in Sales Machinery," Sales Management,

Vol. XIX (July 6, 1929), p. 21.

 

 

 



late 1920's and early 1930's were looking at the integra—

tive nature of the physical distribution activities.

Ralph Breyer1 and Paul Converse2 were two of the major

contributors during this period.

The literature was somewhat muted in the area of

physical distribution during the depression and World War

II periods. While World War II may have been a period of

limited writing, the physical distribution problems over—

come by the United States in World War II were signifi—

cant. Integration of physical distribution activities

was necessary during the war in order to carry on a mili—

tary conflict in both Europe and Asia.

Growth of Physical Distribution
 

After the second World War, interest developed in

marketing. There was a tremendous growth in the product

line of many companies. The "marketing concept" was

developed which turned the focus of the firm to the cus-

tomer. "The 'marketing concept' involves, among other

“.3
things, a consumer—oriented approach to marketing

 

1Ralph F. Breyer, The Marketing Institution (McGraw-

Hill Book Company, 193“).

2Paul D. Converse, Selling Policies (Englewood Cliffs,

New Jersey: Prentice—Hall, Inc., 1927).

 

 

3Charles F. Phillips and Delbert J. Duncan, Market—

ing Princioles and Methods (6th ed.; Homewood, Illinois:

Richard D. Irwin, Inc., 1968), p. 56.
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tation consists of viewing a heterogeneous market as a

number of smaller homogeneous markets in response to dif—

fering product preferences among important market seg-

ments."1 Instead of producting one black telephone and

using advertising to capture various tastes, multi-

colored telephones in various styles were produced.

Market segmentation means that more items are in

inventory with attendant increases in the cost of carry—

ing inventory and with the need for efficient inventory

management. Distribution centers must carry wider lines

of products. Selection in the distribution center

becomes more difficult. Transportation problems are

increased by the necessity for consolidating many differ-

ent products. Order processing problems increase because

the order is not for ten items of "A", but is for one

item of "A”, one of "B", and one of "C", etc. Wider

product lines cause changes in packaging and require

variations in material handling equipment.

In the late 1950's, many business organizations

were confronted with a cost—profit squeeze. Costs were

increasing faster than revenues and the opportunity for

economies in production were limited. Under the

 

1Wendell R. Smith, "Product Differentiation and

Market Segmentation As Alternative Marketing Strategies,‘

in The Environment of Marketing Behavior, ed. by Hello—

way and Hancock (New York: John Wiley and Sons, 196“),

D. 305.

I



functional approach to distribution, each area was man-

aged separately and costs were high. Management began to

realize that the profit—cost squeeze might be alleviated

by more effective physical distribution management.

It was also during the late 1950's that great

advances were made in automated data processing equipment.

Physical distribution management entails the integration

of many functions. All functions must work together in

order to achieve the lowest total cost consistent with

good customer service requirements. This sounds very

good; however, a man with a pad and pencil can hardly

work out all of the possible combinations. Multivariate

problems, previously too complex to handle, are easily

solved with the computer. The capabilities and potential

of the computer fit the requirements of physical distri-

bution very nicely. Along with the development of auto—

matic data processing equipment came the systems approach

to management. Under the systems approach, the firm maxi-

mizes profit by analyzing all components of the business

enterprise and the interaction of these components upon

one another.1

Other major factors during the 1950's and early

1960's which helped the growth of the physical distribution

concept were: (1) changes in customer demand patterns in

 

1Charles A. Taff, Management of Traffic and Physical

Distribution (Nth ed.; Homewood, Illinois: Richard D.

Irwin, Inc., 1968), p. A.
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terms of location; (2) increased competition both domes-

tic and foreign; and, (3) the impact of the trend toward

conglomerate mergers on procurement and distribution sys-

tems.1

Physical Distribution in Maturity
 

Physical distribution began to get recognition in

the early part of the twentieth century in the marketing

text books. The focus of attention of this early period

was on the distribution of commodities and its role as a

marketing function. The individual elements which make

up physical distribution as we know it today were around,

but there was no extensive treatment of all of the elements

as a unit.

During the 1950's and early 1960's, the functional

areas of physical distribution were integrated, and the

concept of a physical distribution system came into being.

It is not, then, that physical distribution has actually

grown out of marketing or traffic management;2 rather it

 

1Lewis M. Schneider, "Milestones on the Road of

Physical Distribution," Reflections on Progress in Market—

igg, American Marketing Association (December, 1963), pp.

395-396.

21h Charles Taff's original book on traffic manage-

ment, the author defines traffic management as "the myriad

aspects of the purchase of transportation and transporta-

tion service by shippers or consignees, . . ., which will

include the use of facilities and equipment at a price or

rate consistent with the services rendered in order to

effect the efficient movement of persons and property from

one point to another."

 



has been a regrouping of many related functions to form a

new whole, physical distribution. Many traffic manage—

ment educators were significantly involvedlin the growth

of the physical distribution concept, but the real leader—

ship came from the industry buyers and suppliers of trans-

portation.l .

Physical distribution is in a period of refinement.

"The years since 1965 have been characterized by a refine-

ment in basic concepts and a development of greater pre—

cision in the tools of analysis."2 The base has been set,

physical distribution must now grow and develop from that

base.

Physical Distribution Functions
 

It is difficult to specify exactly what functions

should be included under physical distribution because

each firm has a different set of functions in its physi-

cal distribution department. There are differences here,

some of which are related to the different definitions

of physical distribution. Some of the areas that might be

included in physical distribution are: transportation,

 

1Donald J. Bowersox, "Physical Distribtuion in Semi—

Maturity," Air Trangportation,(January, 1966), pp. 9—11.

2Donald J. Bowersox, "Physical Distribution Develop—

ment, Current Status and Potential," in Readings in Physi—

cal Distribution Management ed. by Donald J. Bowersox,

Bernard J. LaLonde and Edward W. Smykay (New York: The

Macmillan Company, 1969), p. 368.

 

 

 



inventory control, warehousing, materials handling, pack—

aging, site selection, order processing, and information

systems.

Transportation
 

This is the area wherein the traffic manager has

traditionally been in managerial control. Traffic mana—

gers generally have control over the actual movement of

people and material. They are responsible for the plan-

ning, direction, selection, procurement and use by the

organization of all the aspects of transportation.1

Traffic management started as a specialized aspect of

purchasing.2 Some of the more specific functions inclu-

ded here are the procurement of all transportation and

the management and operation of private transportation

fleets.

Perhaps the greatest emphasis in transportation is

on the movement of freight; however, the movement of peo-

ple is also very important. Effectively handling a house—

hold goods movement or making the transportation aspects

of the annual meeting come off smoothly can lead to

greater confidence in the distribution department and pay

dividends in later freight movement progress.

 

lTaff, op. cit., p. 9.

2Kenneth J. Flood, Traffic Management, (2nd ed.;

Dubuque, Iowa: William C. Brown Cempany Publishers,

1963), p. 7.
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Traffic managers also are the experts on the costs

of transportation, and work with the carriers to get

lower rates and better classification of items. They

also audit transportation charges and file loss and dam-

age claims against carriers. Traffic managers must be

familiar with the legal aspects of transportation as well.

This might include working with local commissions, or the

interstate Commerce Commission. Traffic managers should

he the ones who know the legal obligations and restraints

of transportation.

Another vital role of this department would be to

control all shipments in the distribution pipeline. Activi—

ties here might include expediting and tracing of ship-

ments, diversion or reconsignment of shipments, procure—

ment of equipment, and establishing transportation con-

tracts. In some companies, this department is often the

authority on international shipments. Traffic managers

also develop consolidations which lower distribtuion costs

and improve service.

Inventory Control
 

"Inventories have their justification in terms of

the extent to which they contribute to the effective over-

all operations and profitability of an organization."1

 

lNorbert Lloyd Enrich, Inventory Management (San

Francisco: Chandler Publishing Company, 1968), p. 11.
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inventory management has always been difficult from the

firm's point of view. Sales has traditionally been inter—

ested in a high finished goods inventory; production and

purchasing might like large raw material inventories;

and, finance wants very little capital tied up in any

kind of inventory. These issues of inter-department con—

flict must be solved for the overall good of the firm.1

Inventory management is defined as "the sum total

of those activities necessary for the acquisition, stor-

age, sale, disposal or use of material."2 Primary among

the problems of inventory management are the questions

of what to order, when to order and in what quantity or

volume to order.

What to order depends on good research as to what

the market will demand. Not only is it important to

know what the market will want, but the firm must gener—

ate information about the volume of each item, the cus—

tomer purchasing the item, the critical—value of this

item to the customer and the costs associated with being

caught out of stock on a particular item. Inventory

forms a buffer between production and sales and the

effectiveness of any inventory management program depends

 

llbid., p. xiii.

2James A. Pritchard and Robert H. Eagle, Modern

Inventory Management (New York: John Wiley & Sons, Inc.,

1965), p. 2.

 



largely on an ability to make some sort of reasonably

accurate forecast of usage or sales. All inventory mod—

els depend on a forecast of sales.1

Stockouts are a major problem. When customer

relations are damaged, the reputation of the firm as a

dependable source of supply is harmed.2 It is a very

difficult matter to determine the probably cost of a

lost sale or a lost account. In addition to stockout

costs, there are other costs which affect inventory

management. There are the costs associated with procur-

ing the units of stock, costs of carrying the items in

inventory, costs of filling customer orders and the cost

of operating the data gathering and control procedures

3
for the inventory system. These costs must be balanced

in order to achieve the lowest total cost.

Problems of when to order are related to the order

cycle and forecasting requirements. Firms must know when

the material will be required, how long it will be in

 

lJoseph Buchan and Koenigsberg, Scientific Inven—

tory Management (Englewood Cliffs, N. J.: Prentice—Hall,

Inc., 1963), p. 28.

2James A. Constantin, Principles of Logistics Man—

agement (New York: Appleton—Century Crofts, 1966), p. 322.

 

 

 

3George Hadley and Whitin, Analysis of Inventory

Systems (Englewood Cliffs, N. J.: Prentice-Hall, Inc.,

1963), P. 10.

 



in transit, what length of time it takes to communicate

the order and to process the order.

How much to order generally requires the balancing

of the cost of ordering and the cost of carrying inven-

tory. The most commonly used method here is the economic

order quantity (EOQ).l Mathematically, this formula is

usually expressed as:

r .-. ——._—.

 

. _ 2 as-1 i

a = Ordering Cost per Order

s = Annual Sales Rate

1 = Interest Cost per Unit per Year

The EOQ method is subject to many limitations, but it can

serve as a foundation upon which a firm may develop more

sophisticated systems.

Warehousing
 

Twenty or 30 years ago, warehousing was looked on as

a necessary evil. Warehousing was basically a storage

function which had goods held near the market prior to con-

sumption. This was necessary because production and con—

sumption were not coordinated.2 Today the warehouse, or

as it is more commonly known now, the distribution center,

 

lBowersox, Smykay and Lalonde, o . cit., p. 20“.

’)

“Fred Clark, Principles of Marketing (rev. ed.; New

York: The Macmillan Company, 1932), p. 368.
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emphasizes the movement of goods. Centers are placed

strategically throughout the firm's market territory in

order to facilitate the movement to the customer. Cen—

ters are added or deleted to achieve a lower distribution

cost or gain better service.1 The ideal system would find

orders "being received, blended into customized orders,

and shipped to the next node in the distribution channel

without the goods coming to rest within the confines of

the distribution center."2

"Delivery time has become an essential tool of mar—

keting; frequently, providing shorter delivery time is

used instead of lowering prices to attract the customer.

This marketing technique is one of the main reasons why

the field of warehousing is expanding so rapidly."3

The distribution center concept has made the ware—

housing function important in the physical distribution

system. The problem is that sometimes obsolete methods

are coupled with crowded conditions resulting in slower

 

1Donald J. Bowersox, "The Distribution Center Loca—

tion Problem," Houston Business Review, (Winter, 1965),

p. A1.

 

2Norman E. Daniel and J. Richard Jones, Business

Logistics: Concepts and Viewpoints (Boston: Allyn and

Bacon, Inc., 1969), p. xi.

3Creed Jenkins, Modern Warehouse Management (New

York: McGraw-Hill Book Company, 1968), p. l.
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materials movement and extra handling with attendant

increases in operating expenses.

John F. Magee lists eight major functions a ware-

'3

house performs:“

l. Receives Coods

1dentifies Goods

Sorts Goods

Dispatches Goods to Storage

Holds Goods

Recalls, Selects or Picks Goods

Marshalls the Shipment

Dispatches the Shipment

Some of the major problems which must be answered in

order that these functions be carried out deal with the

overall warehouse evaluation and requirements, warehouse

construction and finance which includes site selection,

construction cost factors and facility design factors;

warehouse layout, efficiencies in operations including

handling-time standards, space-utilization standards and

performance control reports; evaluation, selection and

maintenance of handling and storing equipment; the sched—

uling of operations such as receiving, processing, order

picking and shipping; and, the development of cost and

administrative controls.3

 

1Andrew J. Briggs, Warehouse Operations, Planning and

Management (New York: John Wiley & Sons, Inc., 1960), p. l.

2

 

 

John F. Magee, op. cit., p. 73.

5Jenkins, op. cit., p. v.
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Problems related to site selection and materials

handling are often included under separate categories.

This is done because the difficulties connected with these

two areas go beyond distribution warehousing. Site selec-

tion would go beyond the warehouse location and include

also such factors as plant location. Likewise, problems

of materials handling will go beyond the warehouse and

would include movement in the plants and other areas.

Materials handling "embraces the basic Operations

in connection with the movement of bulk, packaged and

individual products in a semi—solid or solid state by

means of gravity-, manually— or power-actuated equipment

and within the limits of an individual producing, fabri—

cating, processing or service establishment."1 Materials

handling is moving things from one place to another and

arises not by itself but within the context of a larger

system.2

Packaging
 

Packaging is something every manufacturing firm does.

It is difficult to say just where in the organization pack—

aging lies. Packaging organization varies so greatly from

 

lD. Oliphant Hayes, Materials Handling Equipment

(Philadelphis, Pa.: Chilton Company, 1957), p. viii.

2William T. Morris, Analysis for Materials Handling

Management (Homewood, Illinois: Richard D. Irwin, 1962),

p‘ 30

 

 

 



company to company that only a few accurate generaliza-

tions can be made. In some firms packaging is a part of

the production operation; in other firms packaging is

part of the marketing department, and in a majority of

firms packaging falls somewhere between the two extremes.1

Packaging may be defined as "the preparation of goods for

’)

SiLlpHKBHt. arkl InaId<e1;irug.'“‘

It has been said that the first requirements of a

packaging material are to insure complete protection of

the contents.3- A package must be based on an optimum

combination of all the factors concerned with physical

distribution. Some of these factors might be:u

Purchase Cost

Tare Weight

Cubic Displacement

Rates for Chosen Means of Transportation

Material Handling Cost

Warehousing Cost

Loss and Damage EXpenses

Customer Convenience

Merchandising Appeal

Satisfaction of the Personal Prejudices That Are

Encountered in Some Areas

Complete Conformance to Classification Regulations

of the Carrier

 

1Donald D. Deming, Company Organization for Packag-

'ing Efficiency (New York: American Foundation for Manage-

ment Research, 1962), p. 8.

 

 

2Glossaryof Packaging Terms (2nd ed.; New York:

Packaging Institute, Inc., 1955), p. 187.

 

3Louis C. Boril, Packaging Engineering (New York:

Reinhold Publishing Corporation, 1953).

 

1

*R. c. Colton and c. 3. Ward, Practical Handbook of

Industrial Traffic Management (Washington,’D.C.: Traffic

SerVice Corporation, 1965), p. 1A6.

 

 



'Phere are many logistical concerns related to the

package. Packages must conform to certain standards for

transportation. A poorly designed package may cause high

freight claims. Too much protection might lower claims

costs, but raise transportation costs. The package must

be designed for handling throughout the distribution sys—

tem. Not only must the package be designed for easy

handling, but also the package must allow for maximum

unitization. A package with poor stacking strength will

take up extra square feet in the warehouse.1

Physical distribution controls the packaging as it

affects the distribution system. Physical distribution

must work with the other departments concerned with pack-

aging in order to make sure that the whole system gets

the maximum output for its packaging dollar.

Order Processing and

Information Systems

 

 

In an article entitled "Total Information Systems

in Logistics,” Donald J. Bowersox states that "the primary

goal of a logistics system is to shorten the interval

between impulse (an order for example) and response (deli-

very for example)."2

 

1Walter F. Friedman, "The Role of Packaging in Physi-

cal Distribution," Transportation and Distribution Manage—

ment, (February, 1968).

2Donald J. Bowersox, "Total Information Systems,"

Transportation and Distribution Management, (October,

1961*), p' 3250 .
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The order cycle system begins, then, when the cus—

tomer's order is received. Time is just as much a fac-

tor in getting an order through the office to the ware—

house as it is in the selection of a mode of transporta—

tion. Electronic data processing and improved telephone

facilities such as "Data-Phone" and WATS (Wide Area Tele-

phone Service) have been used in recent years to help

speed the flow in information. An on-line order entry

system, complete with credit check, can be accomplished

in a matter of seconds with the use of the IBM 360 Compu-

ter.

Some of the more common functions of order proces-

sing, according to Robert M. Ivie,l are to: (1) complete

order forms; (2) keep those concerned, including both

customer and salesman, informed; (3) make the order or

copies of it available to other areas of the firm such as

marketing, finance, accounting and purchasing; (A) coor-

dinate with the credit department on order clearance;

(5) communicate the order to the shipping point without

delay; (6) update inventory control records and namufac-

turing or purchasing schedules.

Information systems can be defined as "an integra-

ted corporate intelligence system designed to permit

 

1Robert M. Ivie, "Information Systems for Logistics

Management," Paper presented at The Third Annual Meeting,

1962, Transportation Research Forum.
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management by exception, based on timely information,

randomly available and guided by rigorously determined

0 y o o o l

relationsnips and dec1s10n rules." One author says

that there are three major information systems within the

firm, logistics, finance and personnel and some minor
0

systems. He says that "the logistics system is concerned

with information about the physical flow of goods through

2

an organization.”‘

There has been a distinction made between external

and internal information systems. Internal is related to

information between functional departments within the

organization and external deals with information about

supplier and customers.3 Good information systems provide

the information necessary "to offer alternative choices as

a basis for decision making to operate economically and

I ‘ "14

efiiciently and to plan for the future.

These are the major functions of physical distribu-

tion. The extent of importance, use and coordination of

 

1Roger Christian, "The Total Systems Concept," from

a speech delivered before the luth Annual International

Systems Meeting, October, 1961, p. 8.

2John Dearden, "Row to Organize Information Systems,’

Harvard Business Review, (March-April, 1965).

3

 

Ivie, op. cit.

1

4Elmer B. Staats, "Information Systems in an Era of

Change," Financial Executive, (December, 1967), p. 39.
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distributed. One of the major product this thesis

Covers in steel.

Physical Distribution of Steel
-—..—'—.—....—._..... ..——.—- . 

The first physical cistribution problem in the

steel industry is the movement of the raw material from

the mine to the mill. This is a major factor in the steel

industry since the end product is the result of the com—

bination and processing of these raw materials. Coal,

iron ore and limestone are the major raw materials, and

they must move to the steel production centers in the most

efficient manner possible.1

At the mill, the 'aw materials are processed, and

combined with scrap steel to make ingots. The ingots are

generally rolled, cut, further processed and packaged, in

some cases, before the final product is ready for ship-

ment. From the mills, the steel is distributed to vari-

(nis nutrket::. :ksvenixw:n enui orgy—hall? pe1'<:ent ()f tin)

tl«unt2st;i.c i Oiirhlij iri lfl623 ldtfnia 1.C) Tie1,:il fiearnvi.c<? C(‘r1t<3 *s .Z)

other major markets include the automotive market which

generally takes about 22 per cent' the construction market

13 per cent; the container market with 9 per cent; the

 

1Elliot Youngberg, ”The Changing Logistics of Steel,"

In Business Logistics in American Industry, ed. by Ruppen—

thal and McKinnell (Stanford, California: Stanford Uni—

versity, 1968), p. 261.

')
(.(‘

steel Service Center Institute, 1969—1970 Roster of

Members, op. cit., p. U.
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mnwhinvry, industrial tool and equipment market six per

iwxnt; innl, tin; dtmunatic Luuiliainur and (hammerwrial expiip—

ment market six per cent.1

Once into these markets, the steel is further pro-

cessed and usually becomes part of another product.

Steel is mixed with other materials to form automobiles,

buildings, bridges, telephone switchboards and other

products. The exception to the above process is the 17

and one—half per cent which goes through Service Centers.

here the Center acts as an intermediary in the movement

to the final consumer. As was pointed out in Chapter I,

Centers perform the “break—bulk" function, do some first

production processing, and reduce the final customer's

cost of possession.

The distribution of steel from mine to consumer is

depicted in Figure l. The chart in Figure 1 could also

depict various channels of distribution. There is the

channel for the raw material, for the steel and for the

finished goods. As mentioned before, Metal Service Cen—

ters account for l7 and one~half per cent of total dis-

tribution of steel. A channel has been described as,

"Any sequence of marketing institutions, from producer

 

 
1The Making of Steel (New York: American Iron and

Steel Institute, 1969), p. 13.
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to final user or consumer, including any number of mid—

diemen."l A channel of distribution is concerned with

the flow of goods from the producer to the consumer.

According to Falph Breyer, in the very broad sense,

channels of distribution include trading concerns engaged

in buying and selling, such as producers, wholesalers and

retailers, and non—trading concerns. Some non—trading

conCerns might be commercial banks, insurance companies

and transportation companies.‘

A concept related to the trading and non-trading

concerns is the idea of an exchange channel and a trans-

action channel. Those in the transaction channel engage

in trading. The intermediaries in the exchange channel

are engaged in the functions of physical movement. This

differs from Breyer's concept in that his trading and

non-trading channels could both engage in exchange.3

A channel of distribution has traditionally been

looked upon as a series of independent agencies, usually

in the trading category. Recently there has been emphasis

 

1E. Jerome McCarthy, Basic Marketing (3rd ed.; Home—

wood, Illinois: Richard D. lrwin, Inc., 1968), p. 312.

 

2Ralph F. Breyer, "Some flbservations on Structural

Formation and the Growth of Marketing Channels," in The

Marketing Channel, ed. by Bruce E. Mallen (New York:

John Wiley & Sons, Inc., 1967), p. 20.

 

3Donald J. Bowersox, Changing Channels in the Physi-

cal Distribution of Finished Goods," in Readings in Physi-

cal Distribution Management, ed. by Bowersox, LaLonde and

Smykay (New York: The Macmillan Company, 1969), p. 9U.
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placed on looking at the channel as a complete unit.

Louis Stern feels that " . . . The distribution channel,

as a whole, can be conceived of as a competitive unit in

and of itself, for the success of a product carried by a

channel is largely determined by the effectiveness with

which resources have been mobilized throughout the entire

interfirm network."-1

While there is a total unification apporach to the

study of channels of distribution, and there is the rela-

tionship of the physical distribution activities of vari—

ous intermediaries, this thesis will be concerned with

one part of a total channel of distribution--The Metal

Service Center.

The major emphasis of this study will be on the

Service Centers' outbound physical distribution activities.

Purchasing, demand forecasting, inbound transportation,

and receiving practices will not be covered in depth

because of a time constraint and a desire to cover out—

bound patterns more fully. Inventory control is not

covered to any extent. Inventory control is an extremely

important activity in the Center; however, this area was

treated in a recent study by John Demaree,2 and in a

 

1Louis W. Stern, Distribution Channels: Behavioral

Dimensions (Boston: Houghton Mifflin Company, 1969), p. l.

 

 

aJohn D. Demaree, "Inventory Management—~Positive and

Normative Models of Decision—Making in the Metals Service

Center Industry" (unpublished Ph.D. dissertation, Graduate

School of Business Administration, Michigan State University,

196“).



subsequent book by Claude McMillan and John Demaree.l

HHVCVHVU here would be repetitious and unnecessary. Loca—

tion theory is not covered either, although this too is‘

an important part of physical distribution. It can be

noted that transportation has changed the distribution

patterns in this industry. After World War II many Cen-

ters built market—positioned distribution centers,

because traffic congestion slowed truck delivery. The

development of the inte state highway system reve*sed this

trend. Many plants were closed when companies found they

could economically supply those areas from a central plant.

This study will cover physical distribution patterns

for Metal Service Centers beginning at the time the order

is received and ending when customer delivery is satis—

factorily accomplished. This is a portion of the total

distribution which begins when the raw material is mined

and ends when the customer purchases his new metal product.

 

1Clau1de iWcMi'ilarizind.alohr1lJeNNUNae, 'fhca Marnnrenuwat (if

Metal Inventories (Cleveland, Ohio: The Steel Service Cen—

ter institute, 1967).

 

 



CHAPTER I l I

RESEARCH DESIGN AND SAMPLE

The general objective of this research was to

develop useful information about physical distribution

patterns in the Metals Service Center industry. To

accomplish this, three specific objectives were set:

(l) To build a maximum performance model of physical

distribution based on the present body of knowledge in

the field, plus the peculiarities of physical distribu-

tion as they exist among Metals Service Centers. (2)

To check empirically the extent to which operative

Centers approximate the model, especially whether size

and profitability are correlates of physical distribu—

tion effectiveness. (3) To find the degree of concensus

which exists among various job holders with respect to

customer services involved in physical distribution.

Achievement of the first objective, construction of

a maximum performance model, involved a thorough litera—

ture search, numerous informal discussions with faculty

familiar with this industry, plus visits to five Centers

in the Michigan area.

As a by-product of the model building it seemed

evident that size and profitability might be expected to

“3
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hear UH distribution effectiveness. The second objective,

empirical checking of data against the model, involved

drawing an appropriate sample, field data collection from

the 9“ Centers included, and analysis of the data in

1(3PUn5 of‘ tin: nu3del..

Achievement of the third objective, degree of con—

census among personnel with regard to customer services,

required the same steps as the second objective.

Definition of the Problem
 

In developing good problems, three criteria should

be followed: (1) problems should express a relationship

between two variables; (0) problems should be stated in

question form; and, (3) problem tatements should be ofm

such a nature as to suggest methods of empirically

testirnh.1

(Ii vrérl 1 PM) hzis it? ixn121si,r'iftl silr41(:tiirwc t)? tl1c: P4t>tril

:1t*r\/it:e Lkrrltcri' 1:1(hizzt1'v , 1,1né p1"cd)1(:un; urithar‘ I“CLSCZlIW111 i n

this thesis are; hoes size affect the Centers' physical

distribution patterns? Do high profit Centers have better

physical distribution systems than low profit Centers?

hoes the job an individual performs in the Center affect

his attitude toward customer service?

 

l. . . .
I"red N. Kerlinger, Foundations of Behavioral

Pesearch (New York: Holt, Rinehart and Winston, Inc.,

1905;, p. 19.

 



This research is designed to ascertain the answers

to these three basic problems. because problems cannot

be scientifically solved, they must be expressed in

hypothesis form. Problems and hypotheses are closely

related; however, hypotheses, when properly stated can be

tested. The following section outlines the hypotheses

used in this thesis.

Specific Statement of the Hypothesis
 

A hypothesis is defined as, "a tentative assump-

tion made in order to draw out and test its logical or

empirical consequences."l Hypotheses are a vital and

important part of research. Hypotheses are important

because they are the working instruments of theory.

Also, hypotheses can be tested and "enable man to get

outside himself."2 "A problem really cannot be scien-

tifically solved if it is not reduced to hypothesis form

because a problem is a question, usually of a broad

nature, and is, in and of itself, not directly testable."3

Through a hypothesis, research achieves direction; prob—

lems can be solved and the premises underlying these prob-

lems can either be supported or not supported.

 

lWebster's Seventh New Collegiate Dictionary (Spring-

field, Mass: G. and C. Merriam Company, 19637, p. A10.

 

2Kerlinger, on. cit., p. 22.

31bid., p. 23.
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This research is structured to test the following

null hypotheses.

Hypothesis 1: No differences exist between Metal
 

Service Centers of different size groups and the maximum

performance physical distribution model.

Hypothesis 2: No differences exist between Metal
 

Service Centers of various profit classifications and the

maximum performance physical distribution model.

Hypothesis 3: No differences of opinion exist
 

regarding customer service among those holding different

Jobs within the Metal Service Center.

Physical Distribution Model
 

The physical distribution model to be used in this

thesis is a verbal, maximum performance model. This model

is verbal because the variables and their relationships are

described in prose rather than mathematically. It is a

maximum performance model because it purports to show how

things should be in physical distribution under ideal

conditions rather than describing things as they actually

are.

There are three parts to the model based on three

sub-sections of the Center's physical distribution system.

The first part of the model covers the inside sales activi-

ties. Each major activity which takes place during the
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period from when the order is received until it is sent

to the warehouse is described in prose according tohow

this activity should be carried out. The other two areas

covered are the warehouse and transportation. The ware-

house sections cover those activities from when the order

is received in the warehouse until it is shipped. Trans—

portation covers all those activities which must be car—

ried out in delivering the order.

Conduct of the Research
 

Survey research is a branch of investigation that

studies large and small populations by selecting and

studying samples chosen from the population to discover

the relative incidence, distribution and interrelation-

ships of variables.1 Survey methods are generally clas—

sified as: personal interview, mail questionnaire, panel,

telephone and controlled observation.2 Of these, the

personal interview and mail questionnaire seemed most

appropriate for the present research. The latter was

eliminated because in order to cover the total physical

distribution system, mail questionnaires would have to

have been rather lengthy. This would have increased the

lack of response and made the job of analyzing the respon-

ses furnished more difficult. Poor response would have

 

1Kerlinger, op. cit., p. 393.

2Ibid., p. 397.
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made it impossible to make valid generalizations. The

use of the mail questionnaire would limit the amount of

personal observation of such things as warehouse design

tr congestion on the shipping dock which were believed

to be a necessary part of this study.

Personal interviews with a limited number of Centers

was finally selected as the data collecting method. Per—

sonal interviews would provide for detailed observations,

clarifications of questions, probing into weak areas,

finding the proper person to answer each of the questions.

It was felt tht the personal interview would provide the

maximum amount of information and allow for flexibility

in individual situations.

Data gathering for the second part of the study

dealing with attitudes toward customer service by various

job holders within the Center was handled through a ques-

tionnaire. The questions asked were short, direct and

required no explanations or probing. it was felt that

response would be good if these questionnaires were left

with one of the Center's top managers for distribution to

the appropriate personnel at the time of the personal

interview.

instrument Development
 

Three instruments were developed in order to gather

data for this thesis, the company data sheet, a personal

interview schedule, and internal questionnaire (see
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Appendix A). The company data sheet was a short two page

questionnaire which was set up to provide some basic infor—

mation about the Center prior to the personal interview.

Data sheets contained questions about the Center's product

line, profit, number of employees, and markets. The data

sheet not only provided background information about the

Center, it also provided the information which allowed

Centers to be categorized and provided more personal inter-

view time for questions about physical distribution be—

cause routine company information questions had already

been asked.

Personal interview schedules were set up in six

sections: company officer, order processing, scheduling,

selecting, packing and shipping and transportation. The

company officer was placed first so that the interviewer

could introduce himself to the Center's top management

and help to assure cooperation throughout the Center. In

addition, the company officer was asked questions which

might be considered classified, for example, those deal—

ing with costs and those which covered the complete opera—

tion, such as physical distribution policy.

The remainder of the schedule was arranged to cover

three major areas: inside sales, which included all oper—

ations from receipt of the order until it goes to the ware-

house; warehouse operation, which covered the order from

the time when it arrived in the warehouse until it was
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shipped; and, transportation, which covered fleet opera-

tion and maintenance, delivery scheduling, routing and

transportation rates.

Internal questionnaires were the final data gather—

ing instruments used. This questionnaire was designed to

determine attitudes about the Center's ability to provide

customer service and compete with other Centers in this

area. Each Center was to have this instrument completed

by a company executive, inside salesman, outside salesman,

warehouse manager and traffic manager.

When these three instruments had been drafted, they

were pre—tested at an eastern Center and revised where

necessary.

Personal Interview Program
 

There were seven geographic areas which were to be

samples: the Far West, Southwest, South, Mid-West, Ohio

Valley, Mid—Atlantic and New England. Personal interview

trips were scheduled to each of these areas. All but the

Mid-West and Mid-Atlantic were to be covered in one trip.

It would take two trips to cover the Mid—West; Mid-

Atlantic trips were made individually.

Three weeks prior to the personal interview, a let—

ter was mailed by Mr. Robert Welch, President of the Steel

Service Center Institute, to the Centers selected to be

interviewed (see Appendix A). This letter was the initial

contact with the Center to be visited, and told the Center
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something about the thesis, solicited cosperation and

informed the recipient that he would be contacted shortly

about an interview date.

A week after Mr. Welch's letter was sent, a letter

was mailed to the Centers to be visited. This letter of

intrwxiucticni COIHAJJHCd.iJlC ctnmaany (ulta sinxat ammizi self1

addressed envelope. In addition, it set up a specific

date for the personal interview and asked if that date

was acceptable.

Conduct of the Interviews
 

Letters of introduction specified the time that the

interview was to begin. Interviews were set up to last

the whole day from_9:OO A.M. until 5:00 P.M. Personal

interviews began with a company officer, in many cases

the president of the Center. This first phase of the

interview lasted from one—half hour to an hour. During

this period, the first part of the personal interview

schedule was completed.

The next part of the interview took place with the

inside sales manager. During this part of the interview,

which lasted about two hours, all phases of order proces-

sing functions were covered. After lunch, the interview

began with the warehouse manager. This interview lasted

two hours, if the company had a traffic manager, and three

if there was no traffic manager. During this portion of

the interview, a tour of the warehouse was taken. If the



Center had a traffic manager, the final hour was spent

with him.

Most interviews terminated with a return visit with

the company officer, and sometimes other staff members.

Answers were requested to questions which could not or

would not be answered in the other areas. It was during

this final session that the internal questionnaires were

left with the company officer.

Response and Follow-Up
 

Response to the personal interview was 96 per cent

successful, i.e., 96 per cent of the Centers interviewed

answered all of the questions to the best of their ability.

Not all of the questions were answered, because some Cen—

ters did not have the information. The four per cent

answered some of the questions, but claimed some of the

questions required a confidential answers, and failed to

respond even though the information was available.

Two—thirds of the internal questionnaires were

returned without a second request. For the other one—third,

a follow-up letter was mailed about a month after the per—

sonal interview. ln two cases, a third request for replies

was sent out by Mr. Welch. Internal questionnaires were

completed by all but one Center, which refused to circulate

the questionnaire.



Samplt>lkn3ign
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Sampling is taking any portion of a population, or

universe, as representative of that population or uni—

verse."l This portion of the population is then consid-

ered to be representative of the whole universe. It is

best to use as large a sample as possible in order that

the principle of randomisation be allowed to work and

that the sample be as closely representative of the pop—

ulation as possible.

At first it was thought that a sample of ll Centers

would be adequate. This figure was eventually expanded

to 2“. It was felt that ll Centers would not provide

enough variety in terms of product line, geographic loca-

tion, profit and size, and that a sample of this size

would not be representative of all Centers.

In the final analysis, it was determined that 2“

Centers would be sampled. This number would allow for a

good representation of Centers and yet still allow for

detailed interviews with each Center. Additional samples

beyond 2“ were considered; however, it was felt that the

time and cost of additional interviews was high when com-

pared with the added information that might be obtained

from the additional interviews.

The selection of the 2“ Centers to be included in

the survey was done in conjunction with the Steel Service

 

1Kerlinger, op,_cit., p. 52.
_——-_——
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Center institute. Since the members of the Institute

have a long and extensive knowledge of the industry, it

was felt that they could help make the sample represen-

tative. Twenty-four Centers were selected on a purposive

basis so as to give the sample representativeness in

terms of size, product and geography.

Center size varied from small, BO-man one-Center

operations to large, thousand—man multi—Center operation.

In the sample were 13 Centers in which sales were $10

million or more and ll Centers with sales less than $10

million. Thirteen Centers were part of regional or

national operations, while ll were single Center opera-

tions. Ten Centers employed less than 100 people, and IA

Centers employed more than 100.

Centers comprising the sample were also selected

based on the type of product sold. General line carbon

steel Centers are the most prevalent type of Centers, so

the largest number came from this class of Center. There

were 1“ general line carbon steel Centers in the sample.

In addition, the sample included three Centers which

specialized in steel plates or sheets; three Centers which

specialized in aluminum or stainless steel; one Center

specializing in carbon steel tubing; one Center special-

izing in stainless steel and alloy bars; one Center spe-

cializing in cold rolled steel; and, one Center special—

izing in chrome plated precision shafting.
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Geographically, it was decided to attempt to cover

as many different areas in the country as possible, and

yet still retain some control over travel cost and time.

Five Centers were selected from the Mid-West, which was

the largest number selected in any area. This was jus—

tified because the Mid—West is the geographic center of

power in this industry. Pour Centers were selected from

the West Coast. The West Coast was included particularly

for its association with the aerospace industry. Four

Centers were sampled in the South. It was felt that in

this territory, Centers would cover larger geographical

areas and serve less heavily industrialized markets.

Pour Centers were selected in the Mid-Atlantic region in

close priximity to many mills and ports where imported

steel would be a competitive factor. New England pro—

vided three Centers for the sample. Climate, competition

and types of users make New England unique. Two Centers

were selected in the Southwest in order to cover some

Centers which serve an expansive area. Two Centers were

selected in the Ohio Valley because of the heavy industry

located in this area.

This research was designed in order to examine physi—

cal distribution patterns in the Metals Service Center

irnhistry anni to LKHJBleIM} thrrziffect (H':;ize arnly>rofit (n:

these [Hitternn:. Attlttflhfli towcuwl custonwwignrrvictrznnong

VilI'l()LIS J<at) ll()l(J€:I’S Vlliuillil tilt) (J(\r1t(ir's v1(:r(: (:(inq)riiwrti. lru
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order to carry out this research, a maximum performance

model of physical distribution in this industry was

constructed, and data were collected depicting physical

distribution patterns as they exist. These data were

broken down according to size and profit and compared

with the model. This chapter describes the research

design; the following chapter covers in detail the

maximum performance physical distribution model.1

 

1it is recounized that a total systems model would

include all aspects of distribution including a detailed

analysis of inventory control, location theory, purchasing

and other related functions. Within this total system,

trade-offs would occur. The model used in this thesis

serves as a check list for thirty-seven major physical

distribution factors. The model does not include all

possible elements of a total physical distribution system

and does not incorporaté fine trade-off principle. When

using this model, centers cnould measure how well they

conform to the maximum performance model, relate the 37

factors to the total system, and the trade—offs into

account.



CHAPTER IV

PHYSICAL DISTRIBUTION MODEL

General Use of Models
 

Models and the Systems Approach
 

The perspective of the research is that physical

distribution is a system. "A system is defined as a com—

plex of interrelated components."1 All components of a

system must work together if the system is to reach max-

imum effectiveness. Physical distribution, a system,

may also be viewed as a sub-system within the firm along

with finance, production and marketing. In turn the

firm may be considered a sub—system within the channel

of distribution. Finally, the channel may be depicted as

a sub-system of the steel industry, or, perhaps, of the

total economy.

Systems thinking allows for the possibility of

increased efficiency by optimizing the operation of the

system as opposed to optimizing the individual components.

In fact, optimization of system goals may occur

through suboptimization of one or more components. Systems

 

1Robert E. Schellenberger, Managerial Analysis (Home-

wood, Illinois: Richard D. Irwin, Inc., 1969), p. 90.
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thinking also helps management to clarify its objectives.

Sub—systems goals or objectives are redefined so that

achievement of these goals will lead to the realization

of the goals of the total system. Executive decision—

making under a systems approach is made less difficult

because the executive is looking at many activities and

their interrelationships. Solutions to systems problems

can be simplified by the use of models built to represent

the system. Models and systems have become powerful

interpretive tools.1

A model is "a physical or symbolic representation

of the relevant aspects of the reality with which we are

concerned."2 A model attempts to convey reality, and

uses various approaches to convey this reality. Two

basic approaches to model building are abstraction and

realization. In abstraction, a real world situation is

perceived and it is mapped into a model; realization is

a situation in which the builder starts with a consider—

3
ation of a logically consistent conceptual system.

 

lPaul Meadows, "Models, System and Science,"

American Sociological Review, Vol. 22 (February, 1957),

Pp. 3—9.

 

2
Schellenberger, op. cit., p. 83.

3William Lazer, ”The Role of Models in Marketing,"

Journal of Marketing, Vol. 26, No. 2 (April, 1962), p. 9.
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Models have several advantages. They provide a

frame of reference for consideration of the problem.

Models may suggest information gaps and approaches for

action. Models bring forth a greater understanding of

the system being modeled. Models allow for simulation

of the operation of the system; changes in the system can

be simulated and the results observed. Simulation is a

less expensive means of experimenting with a system than

actually going ahead and changing the system. Models

also provide "the most successful predicting systems so

far produced."1

Various classifications of models have been devel—

oped. Classification may be made according to purpose,

e.g., descriptive models are designed to describe what

is, whereas normative models are designed to show what
  

should b3. Alternatively, classification may be made

by technique, e.g., mathematical models which use quanti—

tive techniques such as linear programming; verbal models

which present the system in prose.2 Models can also be

classified as static or dyanmic. "A model is static if

it deals with time periods on an exclusive basis. It is

 

lIrwin D. J. Bross, “Models" in Scientific Decision

Making in Business, ed. by Abe Schuchman (New York: Holt,

Rinehart and Winston, Inc., 1963), p. 69.

 

 

2Ronald C. Frank, Alfred A. Kuehn and William F.

Massy, Quantitative Techniques in Marketing (Homewood,

Illinois: Richard D. Irwin, Inc., 1962), p. 106.
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dynamic if the model attempts to deal with intertime

period relationships."1 The model developed in this

thesis is verbal and shows the maximum performance any

center can achieve.

Pugpose of the Physical

Distribution Model

 

 

The model developed describes, verbally, the physi-

cal distribution system that should be in operation in

the Metals Service Center industry. Real world patterns

are then compared with the model, the objective being

to test the hypothesis that real world congruency with

the model is a function of the Center's size and its

profitability.

The model has a practical use in that Centers

can compare their physical distribution systems with the

model system. Such comparisons, hopefully, will lead to

improvements in each firm's physical distribution system.

Model of Physical Distribution Patterns
 

This model begins when the order arrives at the Cen—

ter. From there the model is broken down into three sec—

tions, based on the three major physical distribution work

areas in the Center—~order processing, warehousing han—

dling and transportation.

 

1Donald J. Bowersox, Edward W. Smykay and Bernard J.

LaLonde, Physical Distribution Management (New York: The

Macmillan Company, 1968), p. 328.
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Order Processing
 

Orders should be placed in the Center via telephone.

Telephone ordering provides the minimum amount of trans—

mittal time and allows the Center's physical distribution

activities to begin as soon as the customer decides to

order. In addition, this type of ordering is prevalent

in the industry and Centers have experienced inside sales

personnel to handle the order, can give the customer per-

sonal service and can set up standard processing routines

based on one standard method of receiving orders.

Orders should be placed in the Center evenly through-

out the day. When there is an even placement of orders

daily routines can be arranged and adhered to and orders

can be moved to the warehouse rapidly without costly bot—

tlenecks. Maximum utilization of employees can be

achieved also.

Mechanical means of inventory control should be used

where the size of the Center merits the investment. Com-

puterized inventory management, whether it be on a small

scale with paper printouts or on a large scale with the

use of video consoles, increases the speed of order pro-

cessing and is more accurate than a Kardex system. Such

systems are more efficient since they free hours of labor

used to maintain a Kardex system.

Complete credit checks on each order should be

avoided wherever possible. Credit checking systems should
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make use of account codes set up by the finance depart-

ment. The use of codes will allow most orders to move

toward the warehouse without an additional interruption.

Mechani:al means of order entry should be used if

the size of the Center merits the investment. Mechani-

cal means disengages the inside salesman from the order—

writing task and allows him to concentrate on selling.

Delays are not incurred because orders get tied up on

the sales desk. Orders are heater and more accurate,

which help to reduce order picking erro:s. Mechanical

means also can result in specialization of labor, as cer—

tain individuals enter orders consistently.

Data processing should be used as extensively as

possible in the Center. This does not means that all

firms would have to own computers, there are plans avail—

able where computer time can be leased. Extensive use

of data processing would include usage in sales analysis,

accounting, inVoicing, distribution studies and analysis,

ir1VLH1t<iry «:ordlrol arnl orwlcr* ern,ry. Jkitzl prxicfnssiJlg loeeyns

the flow of information moving rapidly through Centers,

and it is through this information that physical distribu—

tion operates at its maximum efficiency. Data processing

helps to provide controls, allows for speed and accuracy

in making the physical distribution system work and sim—

plifies total cost analysis.



Orders should move as directly as possible to the

warehouse. There should be few delays in the order pro-

cessing function so that the total physical distribution

moves rapidly. Speed in order processing is essential.

O W

Orders should move as rap;*ly through the order processing

\

function as possible. Slowdowns here put added pressure

on the warehouse and on the transportation department.

Time lost in order processing is just as detrimental to

the physical distribution system as time lost in order

picking or delivery.

Order processing costs should be as low as possible.

Centers should be aware of their costs and their relation—

ship to physical distribution. The proper meaning of cost

is low total cost consistent with stated customer service

levels. Low order processing costs by themselves could

mean increased delivery costs or reduced speed and accu—

racy in order processing. Low cost here means the lowest

total cost consistent with customer delivery standards.

Orders handled on a special basis should be kept to

a minimum. Special handling disrupts routines, increases

costs, decreases overall physical distribution efficiency

and may have a negative effect on other orders.

Decisions as to which orders should be given special

handling should be made at a higher level than the inside

sales desk. At a higher level, the overall results of not

giving special service can be calculated, i.e., will
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failure to provide special service mean a lost sale or

perhaps a lost account?; will the Center's reputation for

providing good service be damaged?

thirelunise lhindlirnt
 

Pre-production processing should have a minimum

effect on the scheduling of orders. Orders should move

swiftly through the warehouse and should not be delayed

inordinantly by pre—production processing. If Centers

have proper production control techniques and if pre-

production processing machines are properly located so

as to facilitate the flow from order picking to shipping,

then pre—production processing will have a minimum effect

on order scheduling.

Production control techniques should be employed

for processed orders. Production control techniques

allow for proper control of orders through the warehouse

and reduce delays. Controls improve customer service by

allowing for accurate estimates on job completions. Pro—

duction control permits the scheduling of transportation

prior to completion, thus providing for the more efficient

use of transportation.

Warehouses should be well—designed. Well-laid out

warehouses utilize space to the maximum, provide for effi-

cient materials handling, provide maximum service at the

lowest cost, reduce loss, and decrease damage and the risk

of accidents. In addition, good warehouse design should
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provide maximum flexibility to mwet storage and handling

requirements and make the warehouse a model of good

housekeeping.1

Warehouses should have well-designed materials

handling systems. Proper materials—handling equipmen is

related to warehouse design and racking systems; all three

must work together. A good materials handling system can

facilitate movement of goods at low costs, lower inci-

dence of loss and damage, prevent accidents, ease conges—

tion and increase the overall warehouse efficiency.

Warehouses should have well-designed storage sys—

tems. Very often, storage equipment is as important as

handling equipment to the total cost and success of ware—

house operations. dtorage systems should be well—

designed in order to facilitate movement, reduce order

picking and handling time, reduce searching time, put

space to better utilization and reduce loss and damage.

Standard times should be set up for shipping orders.

Shipping at set times maximizes the utilization of the

warehouse work force and provides for the orderly Opera-

tion of the warehouse. Interruptions in other operations,

such as receiving can be reduced, handling equipment can

be more efficiently used, special personnel can be

 

1Creed Jenkins, Modern Warehouse Management (New

York: McGraw—Hill Book Company, 19683, p. 69.
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employed for loading and orders can be staged for better,

more. efficient loading.

Special personnel other than drivers should be

employed for truck loading. Special personnel will be

familiar with handling equipment and know where material

is on the dock. Trucks can be more efficiently loaded

by special personnel, damage can be minimal, the loading

of wrong orders can be reduced and orders can be pro—

grammed for delivery. Drivers can be more efficiently

used through this arrangement, as all that they might

have to do is to tie down the load and depart.

Customer "will'calls" should be discouraged. Will—

calls mean that the complete warehouse schedule has to

be interrupted in order to load the customer's truck.

Loading is inefficient and often time-consuming, because

the buyer generally does not have good equipment and peo—

ple without proper training in loading might be called

upon to do the job. Because of the above reasons the

possibility of damage or accidents increases.

Shipping delays should be avoided whenever possible.

Delays slow down the complete warehouse operation, increase

the cost of shipping, can cause orders to miss their

scheduled delivery date and often take managerial personnel

away from their other duties to concentrate on shipping

problems.
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Warehouse costs should be minimized. As in order

processing, the relevant cost Figure here is total COSt.

In his book, Modern Wareho se Management, Creed Jenkins

says,

in the entire production and distribution cycle,

the warehouse is probably the least efficient

. . . Corporate management has largely come to

recognize that warehousing is one of the few

areas of businegs where major savings are yet

to be attained.

Transportation
 

Orders should be scheduled for transportation prior

to pre—production processing. This will be difficult

unless the Center has a production control operation.

Scheduling prior to processing will provide for better

utilization of equipment, maximum utilization of the Cen-

ter's trucks, better planning of deliveries, and will

help prevent last minute shifts of tonnage which disrupt

deliveries.

Daily transportation routes should be used to aid

in the movement of outbound tonnage. Such schedules pro-

vide for better planning of the Center's transportation

fleet, better utilization of equipment, consistency in

meeting delivery dates, and provide the sales force with

more information and allow for coordination between sales

and delivery.

 

lJenkins, Ibid., p. 95.
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Private transportation should be the major form of

transportation used by Centers for outbound orders. Pri-

vate transportation will allow for consistent service,

provide the best means of meeting delivery commitments,

and allow for better utilization of equipment. In addi—

tion, better loading schedules can be arranged and both

the trucks and drivers can be used as a form of promo-

tion.

Private transportation should be used to effect

better delivery service or assure better control over

operations. Each Center’s delivery service commitments

would be hard to achieve, if not impossible, with com—

mon carriers. In a very competitive industry like this

one, private transportation can help improve the Center's

competitive position. Control can be exercised over

loading times, type of equipment, delivery times and the

type of drivers used.

Where Centers use private transportation, equipment

should be leased instead of purchased. Leasing frees the

Center of the problem of getting rid of old vehicles and

provides for regular replacement. Extra vehicles can be

supplied when the regular ones are being repaired and the

Center has no need to get into the area of fleet mainten-

ance. In addition, leasing means that capital which would

be invested in a truck fleet might be invested in another

phase of the business or outside the business.
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Trucks should be loaded as heavily as possible.

Each truck which leaves the Center should have as much of

its weight potential used as possible. This provides for

the maximum utilization of each vehicle. This is, of

course, :ndxhect to \Ua'haus state raxyilations rwxairding

weights allowed per axle.

Trucks should make as few stops as possible. Each

time a truck makes a stop, it must wait to be received,

and then wait while the truck is unloaded; then, the

truck must be routed to the next delivery point. The more

stOps per trip, the harder it is to set up effective

routing. boss and damage is increased when large numbers

of orders are mixed together on the same truck.

The weight delivered per step should be as high as

possible. This item is a combination of the previous two.

It may be hard to load the trucks as heavily as possible

without increasing the number of stops. The opposite may

also be true, the number of stops can be reduced by cut-

ting down the weight. What is desired is heavy weights

per stop.

Drivers should make only one trip per day. When

drivers make one trip per day, deliveries can be better

planned. There will be fewer interruptions than if the

driver has to be reloaded or given a job in the warehouse.

it will be less costly if the driver gets one load and

delivers it rather than returning several times for re-

loading.
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Drivers should not make the same run every day. By

making different runs every day, drivers become familiar

with all of the Center's customers, and they do not get

stale, or become overly friendly with customers. Drivers

can fill in for each other without any loss of efficiency.

Centers have greater flexibility in planning delivery,

can compare one driver's performance on a run with anothers,

and might be able to learn more about a customer by having

several drivers' opinions.

Drivers should do no unloading nor should they put

material away for customers. These activities add time

and expense to the Center's delivery. Often an additional

man is required to perform such activities. The customer

has the facilities for performing these functions and

should do so.

Centers should have methods set up to determine

the customer's unloading facilities. These methods pro-

vide for proper bundling and packaging. Orders can be

delivered faster when the Center's trucks arrive at the

right time and are unloaded quickly. Damage to material

or injury to those unloading can be reduced. Coordinating

delivery with the customer's unloading facilities can also

be used as a positive marketing tool.

Procedures should be employed to check and control

drivers. This can result in economics in delivery and

provide for better management of delivery. Better
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utilisation of the company's fleet can occur and drivers

will be more conscientious in their delivery activities.

Controls also tell management when a change in delivery

patterns is required.

Delivery should be made on a routine basis when—

LJV(Hr IDU[HSIK)1E?. Ht)ul;irle hzxn<lliiult a llcnus ltir (i rnirlirnurn t>f

dliiPUiflJitfll irl dul_lVUlfv, lmlxirnixtm; tlm: UtlmliZQNJiO{l(3f

equipment and helps maintain low distribution costs.

Special handling has a chain reaction, and bottlenecks

occur in other areas throughout the physical distribution

systenL

First morning delivery is desirable on non-processed

orders. Competition in this industry has made first morn-

ing delivery on non—processed orders a necessity. When a

customer calls in for a non—processed order, he knows that

the (Xmater”;3 eonmmWJitor (uni makma the chélivermz conmdianent,

if that Center cannot. Fast delivery on processed orders

is desirable. This is related to the previous point. in

most markets, the delive*y standard for various types of

processed orders is known. In Seattle, for example,

orders requiring slitting may take four days to process.

Four days becomes standard, and customers begin to look

upon four days as the delivery date Centers must meet.

Transportation costs should be minimized. It is

incumbent upon the Centers to reduce the total cost of

transportation. As previously stated, this must be done
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in full cognizance of the systems approach and with the

awareness of the fact that such cost must be reduced in

relation to a stated customer delivery standard.

Centers should engage in back-hauling material to

as great an extent as possible. Costs incurred in re—

turning to the Center empty are joint in that the costs

incurred in delivering the material automatically create

the costs to return to the Center. Since the trucks must

return to the Center empty, any type of freight which can

be brought back, e.g., buy-outs or purchases from the mill,

will help reduce the cost of delivery.

The preceding part of this chapter has outlined a max-

imum performance physical distribution model. This model is

used as a point of reference to compare what occurs in the

real world with what should be occurring. In order to do

. . 1
this, a system of measuring the real world must be devised.

Measurement
 

A four point scale is designed to measure how close

the sample Centers come to the model depicted above. If

the Center has complete congruence with the model, then

three points are awarded. if the Center's activities are

the antithesis of the model, then no points are awarded.

(See Figure 2.) If a Center were to match the model on

every point in the three areas--order processing, ware-

house handling and transportation——then that Center would

 

1

See footnote one, p. 56.
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have a total of 111 points. Appendix B details the method

of distributing points for each item covered in the model.

The following chapter contains an analysis of the

Centers according to size and profit. Comparisons are

made between the Contors' physical distribution activities

and the model described in this chapter.



CHAPTER V

i‘lX Pi‘li'l [Mffifij'j‘AL RESUL' 1S

1' § ., 'v l .2 1

1:1L.'.Hk.(4‘14‘CLI LC}:
 

Chapter V contains the findings resultant from the

research undertaken. ln the first section, the sample

Centers are compared with the maximum performance model.

The number of points scored by the sample Centers for

each of the 37 physical distribution factors is compared

with the maximum performance model. In addition to the

comparison of all 97 factors, the physical distribution

Factors are studied in three separate groupings. The

first is order processing, which covers the order from
 

the time it is received in the Center until it is sent

to the warehouse. Grouping two, warehouse handling,
 

begins when the order is received in the warehouse and

ends with the loading of the trucks. Transportation
 

inakes up tdu3.final groupirmf.

in section one, the mean scores of the sample

Centers are compared with the maximum scores of the norm-

ative model. A one—tail test was used to test signifi-

cance. Significane tests were conducted for all factors

combined and then for each of the three groupings. Tests

are rm”) to Luw3 if the {Hunnged nmnni SCOIT?(Jf the aunnple



'/ (i

1:: :1igfiriii‘i_czirn,i;v 11:3;1 tiizni Lilf? rnzix:inuirn :ItHJI“CP (if ‘tiie

maximum performance model.

in section two, size of Centers is investigated

relative to physical distribution effectiveness. Size is

mezsured in terms of the number of orders handled per day.

Centers handling 25 orders or less per day are classi—

fied as small. Those handling 126 orders or more a day

are classified as large. Of the 2M Centers included in

the sample, eleven are in the small category and thirteen

in the large proup. The data are analyzed for all 37

factors and then for three separate groupings, order pro—

cessinu, warehouse handling and transportation.

The test used in section two is a two-tail test for

the significance of the difference between the mean num—

ber of points scored per physical distribution factor for

small Centers and the mean number of points scored per

physical distribution factor by large Centers. The null

hypothesis is that the two samples are drawn from the

same population. Tests for the sirnificance of differ~

ences between two means were used for the total of all

physical distribution factors and for each of the three

wroupings.

in section three of this chapter the control vari—

able is profit. Analysis was made as in section two.

The measure used for profitability in this study was:

”net profit before taxes 3 a per cent of net sales.” it



Y Y

was felt that this figure was one which would provide a

fair measure of comparison among Centers. It was also

felt that a reliable firure could be obtained here and

one that would be readily available.

Profitability was sroaped into two classifications,

high and low. Those Centers which claimed a net profit

of four per cent or more were considered in the high

profit classification. Centers in which profit was less

than four per cent were classified as low profit Centers,

this class including several Centers which lost money.

Four per cent was selected as the difference between low

and hish profit because this figure split the Centers

into even groups of twelve and because four per cent is

near the industry average.

The remainder of this chapter contains the re-

{JealTfll TBffllltS.

Comparison of Sample Centers

and the Model

 

 

Order Proc ssing
 

The model contains ten factors dealing with

order processing, and each factor has been allocated

a maximum of three points. Thus the maximum score a

Center can obtain is 30. The average score on order pro-

cessing was 15.37, far short of the 30 maximum. This
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difference is siflnificant at the five per cent level of

<3orxfi<ler10t>.

Note that Table 1 contains not only the mean score

on order processing, but also mean scores obtained on

each factor. inspection reveal; that Centers do their

best job on order receipt where they limit the number of

orders received via non-standard methods, limiting the

number of orders handled on a special basis and in the

speed with which orders are processed. Centers do least

well on order processing cost, method of order entry and

their methods of controllinv inventory.

Jarehcuse Handling
 

There are ten physical distribution factors in ware-

house handling with each factor allocated a maximum of

three points. Thus. as in the case of order processing,

the maximum score obtainable is 30. The average score on

warehouse handling was found to be 16.63, which is short

of the 30 point maximum. This difference is significant

at the five per cent lev,l.

Table 1 contains not only the mean score on ware—

house handling, but also mean scores obtained on each

factor. Inspection reveals that Centers do their best

job on the use of standard shipping times, on the limita—

tion placed on drivers unloading and in the reduction of

 

l o o o O 0

Appendix C contains the statistical data used in

this chapter.



79

TABLE l.--Distribution of points allocated to the sample Centers.

 

Physical Distribution Factor

Total Points Mean

 

All Centers Scores

1. Arrival of the order at the Center 55 2.29

2. Receipt of the order throughout the day “1 1.71

3. Method of controlling inventory 26 1.08

A. Extent of credit check “0 1.67

5. Method of order entry 22 .92

6. Extent of the use of data processing 29 1.21

7. Speed in order processing US 1.88

8. Order processing cost 20 .83

9. Number of orders handled on a special basis U9 2.0M

10. Where the decision on special handling is made 52 1.75

Total Points Crder Processing 369

Average Score Order Processing 15.37

Average Number of Points Per Factor 1.5“

11. Affect of pre-production processing on

scheduling “2 1.75

12. Degree of production control 33 1.38

13. Warehouse design 25 1.0M

1A. Naterials handling system 32 1.33

15. Packing material 36 1.50

16. Use of standard shipping times 65 2.71

17. Degree of loading by drivers 58 2.u2

18. Degree will calls 50 2.08

19. Causes in shipping delays 3“ 1.U2

20. Warehouse costs 23 1.00

Total Points Warehouse Handling 399

Average Score Warehouse handling 16.63

Average Number of Points Per Factor 1.66

21. Scheduling orders prior to selection U0 1.67

22. Use of daily transportation routes “3 1.79

23. Outbound tonnage 58 2.42

2U. Reason for using private transportation A8 2.00

25. Method of acquiring their private fleet “9 2.0“

26. Weight per loaded truck 31 1.29

27. Stops per trip 29 1.21

28. Weight per stop 25 1.0u

29. No. of trips per day per driver 37 1.5U

30. Nature of driver's daily trip 37 1.5“

31. Amount of unloading by driver 31 1.29

32. Determination of customer's facilities 25 1.0U

33. Extent of control over drivers 39 1.63

3 . Per cent of orders requiring special delivery H3 1.79

35. Ability to deliver orders on first morning 40 1.67

36. Extent of back-haul activity 3“ 1.U2

3 . Transportation costs 35 1.U2

Total Points Transportation 6A3

Total All Sample Centers 1511

Average Score Transportation 26.78

Average Number of Points Per Factor 1.58

Average Score All Centers 58.79

Average Number of Points Per

Physical Distribution Factor 1.59
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will calls. They do least well on warehouse costs, ware—

h<uhze (HJsi;a1 arul in idle (HESliUl oi‘InatGNéialjs haiuiliru; sys—-

tems.

'Pransportation
 

There are seventeen bgysical distribution factors

in transportation, with each factor allocated a maximum

of three points. Thus, the maximum score obtainable by

any Center is 51. The average score on transportation

was 26.79, which was considerably below the 51 point

maximum. The difference in significant at the five per

cent level of significance.

Table 1 contains not only the mean score on trans—

portation, but also mean scores obtained on each trans-

portation factor. inspection reveals that Centers do

their best Job on the use of private transportation for

outbound tonnage, the method of acquiring their private

fleet, the justification for using private transporta—

tion, the use of daily transportation routes and on the

reduction of orders requiring special delivery. They do

least well on building up the maximum weight per stop,

adequately determining the customer's delivery facilities,

limiting the number of stops per trip, maximizing the

weight per loaded truck and on controlling the amount of

unloading done by the driver.
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Total Physical Dis~

triluniion Systen:

 

 

There are a total of 37 physical distribution fac—

tors with each factor allocated a maximum of three points.

'fhiut, tin} nuixiinuri 1(WJT63 a.(7erd:er* CEUI cdntziiri i1: 1 ll. TTie

average score for the sample was 58.79 points, which was

duite short of the 111 point maximum. This difference

is significant at the five per cent level of confidence.

Note that Table 1 contains not only the mean score

for the sample, but also the average number of points

scored per physical distribution factor for each of the

three physical distribution subsets—~order processing,

warehouse handling and transportation. Centers did their

best (n1 warTHMMJse lunrllingivdnare timn/ averinye 1.6t>;wiints

per factor. They did least well on order processing where

they average only 1.5M points per physical distribution

factor. Transportation was in between warehouse handling

and order processing, as Centers averaged 1.58 points per

physical distribution factor.

lixperdrmental lhasults Erased

on Size

 

Order Processing
 

Drder processing contains ten physical distribution

factors with each factor allocated a maximum of three

points. Thus, as explained in section one, the maximum

score obtainable by any Center is 30. The average score



(s.
L)

for‘:unnll.(7ent«nna was l)4.73, vdiile tin? avertume scorwe for

ltuum? Centers vur: a littl£311hmher at 1J3.92. A test {The

the significance of the difference between these two

means was used. This difference is not significant at

the five per cent level.

Table 2 contains not only the mean score on order

processing for large and small Centers, but also mean

scores obtained on each factor. Small Centers do best

on standardizing the arrival of the order at the Center,

processing orders quickly and in reducing the number of

orders handled on a special basis. Small Centers do

least well on order processing cos , methods of order

entry and methods of controlling inventory. Large Cen—

ters do not differ from small Centers in what they do

well and what they dc poorly.

Warehouse Ilandlirm
 

Warehouse handlinu contains ten physical distribu-

tion factors with each factor allocated a maximum of

three points. Thus, as explained in section one, the

maximum score obtainable by any Center is 30. The average

score for small Centers was 15.6“, while the average score

for large Centers was a little higher at l7.U6. A test

for the significance of the difference between these two

means was used. This difference is not significant at

the five per cent level.



TABLE 2.——Distribution of points allocated to
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Centers based on size.

 

Physical Distribution Factor

Small Large

 

Total Points Mean Total Points Mean

 

 

 

 

 

All Centers Score A11 Centers Score

1. Arrival of the order at the Center 23 2.09 32 2.96

2. Receipt of the order throughout the day 21 1.91 20 1.59

3. Method of controlling inventory 10 .91 16 1.23

9. Extent of credit check 18 1.69 22 1.69

5. Method of order entry 8 .73 19 1.08

6. Extent of the use of data processing 11 1.00 18 1.39

7. Speed in order processing 22 2.00 23 1.77

8. Order processing cost 8 .73 12 .92

9. Number of orders handled on a special

basis 22 2.00 27 2.08

10. Where the decision on special handling

is made 12 1.73 23 1.77

162 207

Average Score 19.73 15.92

Average Number of Points Per

Physical Distribution Factor 1.97 1.59

11. Affect of pre-production processing on

scheduling 19 1.73 23 1.77

12. Degree of production control 15 1.36 18 1.39

13. Warehouse design 2 1.09 13 1.00

19. Materials handling system 13 1.18 19 1.96

15. Packing material 19 1.27 22 1.69

16. Use of standard shipping tires 27 2.95 38 2.92

17. Degree of loading by drivers 22 2.00 36 2.77

18. Degree will calls 18 1.69 32 2.96

19. Causes in shipping delays 17 1. 5 17 1.31

20. Warehouse costs 15 1.3 _9 .69

172 227

Average Score 15.69 17.96

Average Number of Points Per

Physical Distribution Factor 1 56 1.75

21. Scheduling orders prior to selection 17 1.55 23 1.77

22. Use of daily transportation routes 13 1.18 30 2.31

23. Outbound tonnage 27 2.95 31 2.39

29. Reason for using private transportation 19 1.55 31 2.39

25. Method of acquiring their private fleet 13 1.73 30 2.31

26. Weight per loaded truck 16 1.18 18 1.39

27. Steps per trip 10 1.95 13 1.00

28. Weight per stop 11 .91 15 1.36

29. No. of trips per day per driver 20 1.00 26 2.00

30. Nature of driver's daily trip 17 1.82 17 1.31

31. Amount of unloading by driver 11 .55 19 1.08

32. Determination of customer's -

facilities 11 1.00 19 1.08

33. Extent of control over drivers 17 1.55 22 1.69

39. Per cent of orders requiring special

delivery 18 1.69 25 1.92

35. Ability to deliver orders on first

morning 15 1.36 25 1.92

36. Extent of back-haul activity 12 1.09 22 1.69

37. Transportation costs 18 1.69 16 1.23

271 372

Average Score 29.69 28.62

Average Number of Points Per

Physical Distribution Factor 1.95 1.68

Average Score All Centers 55 62

Average Number of Points Per

Physical Distribution Factor 1.99 1.68

605 806
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Table 2 contains not only the mean score on ware—

house handling for large and small Centers, but also mean

scor s obtained on each factor. Small Centers do best on

the use of standard shipping times, limiting the amount

of loading done iy drivers and on controlling the effect

of pre—produetion processing on scheduling. Large Centers

do not differ on ’he first two factors above, but their

third best factor is the control of will-calls. Both

large and small Centers do least well in warehouse design.

Email Centers do pocrly on materials handling s stems

and racking systems, Whereas large Centers do poorly on

warehouse co ts and on the causes of shipping delays.

Transportation
 

Transportation 0 ntains seventeen physical distri-

bution factors with each factor allocated a maximum of

three points. Fhus, as explained in section one, the

maximum score obtainable by any Center is 51. The average

score for small Centers was 29.09, while the average

score for large Centers was a little higher at 28.62.

A test for the significance of the difference between

these two means was used. This difference is not signifi-

cant at the five per cent level.

Table 2 contains not only the mean score on trans—

portation for large and small Centers, but also mean

scores obtained on each factor. Small Centers do their



hrst Job on the use of private transportation for out—

hound tonnaxe. «ending their drivers on different routes

and in their method of acquiring their private fleet.

Large Centers do best on the same factors except they do

better on good reasons for using private transportation

instead of sending their drive*s on different routes.

Small Centers do poorly in weight per stop, determination

of customer's facilities and on back—haul activity.

Largo Centers do poorly on stop: per trip, the amount of

unloading done by drive's and on determining customer's

facilities.

qWWtil] I’hguti<?al hi1t~

tribution System

 

 

The normative model contains 37 physical distribu—

tion factors with each factor allocated a maximum of

three points. Thus, as explained in section one, the max~

imum score obtainable by any Center is 111. The average

score for small Centers was 55, while the average score

for large Center: was a little higher at 62. A test for

the significance of the difference between these two

means was used. This difference is not significant at

the five per cent level.

Note that Table 2 shows there was a minor differ-

ence between large and small Centers in terms of their

performance on the three groups. Small and large Centers

did their best job on warehouse handling. Small Centers
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did their next best job on order processing and they did

1hr poorest on transportation. harue Centers did second

liinii, ()ii 1.1%irnzfitu’irit.iiiii :irid [Hi()l%fliit ()fl (armlear' gircic<gzas irug.

thrrimental Results Based

on Profit
_..~_

 

Qrder Processing
 

Order processine contains ten physical distribution

factors with each factor allocated a maximum of three

points. Thus, as eXplained in section one, the maximum

score obtainable by any Center is 30. The average score

for low profit Centers was 16.33, while the average score

for high profit Centers was a little lower at lu.42. A

test for the significance of the difference between these

two means was used. This difference is not significant

at the five per cent level.

Table 3 contains not only the mean score on order

processing for high profit and low profit Centers, but

also mean scores obtained on each factor. Low profit

Centers do their best job on standardizing the arrival of

the order at the Center, fast order processing and on

placing the decision for special handling at a high level.

They do least well on method of order entry, order pro-

cessing cost and method of controlling inventory. High

profit Centers do best on controlling the number of

II

orders handled on a special basis, scheduling the arrival
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TABLE 3.—-Distribution of points allocated to Centers based on profit.

 

Low Profit High Profit

 

.‘s " C'stributio Factor 1 . H

PhJ ical n .otal POints M'an Total Points Mean

0

‘J

All Centers Sc re All Centers Score

 

. Arrival of the oruer at the Center 29 1.U 26 2.17

. Receipt of the ~d r throughout the day 20 . 21 1.75
‘

9

ing inventory it

Extent of ore heck 17

. Method 0? 0rd t ' 11 .

. Extent of the use of data processing 16

n .

.83

23 1.92
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8 1.50

k .50
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ventory control and method of order entry.

Pairediotrte iiaruilirur
 

Warehouse handlinr contains ten physical distribu-

tion factors with each factor allocated a maximum of three

points. Thus, as eXplained in section one, the maximum

score obtainable by any Center is 30. The average score

for low profit Centers was 16.50, while the average score

for high profit Centers was a little higher at 16.75. .A

test for the sinnificnnce of the difference between these

two means was used. Thih difference is not significant

at the five per cent level.

Table 3 contains not only the mean score on warea

house handling for high profit and low profit Centers,

but also mean scores obtained on each factor. Low profit

Centers and high profit Centers do best on the'use of

standard shipping times, limited loading by drivers and

controlling will—calls.m Both do their lowest scoring on

warehouse costs and warehouse design.

Transportation
 

Transportation contains seventeen physical distri—

bution factors with each factor allocated a maximum of

three points. Thus, as explained in section one, the

maximum score obtainable by any Center is 51. The average



score for low profit Centers was 27.92, while the average

score for high profit Centers was a little lower at 25.67.

A lind, for tlu>;;htnificamvx3 of timaciifferermma betweeri

these two means was used. Th's difference is not signifi—

cant at the five per cent level.

Table 3 contains not only the mean score on trans—

portation for low and high profit Centers, but also mean

scores obtained on each factor. Low and high profit

Centers do their best job on using private transportation

for outbound tonnage, their reasons for using private

transportation and on their method of acquiring their

private fleet. how profit Centers do their lowest scorm

ing on weight per stop, controlling the drivers' Unload—

ing and determining customer facilities. .High profit

Centers dc wors -n rtops per trip, determining.cusé

tomer's facilities and weight per stOp.

Total Physical his—

tribution System

 

 

The normative model contains 37 physical distribu-

tion factors with each factor allocated a maximum of

three points. Thus, as explained in section one, the

maximum score obtainable by any Center is 111. The

average score for low profit Centers was 60.75, while the

average score for high profit Centers was a little lower

lower at 56.83. A t9st for the significance of the
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difference between these two means was used. This differ-

ence is not significant at the five per cent level.

Table 3 shows that there was no difference between

low prOfit and high profit Centers in terms of their per-

formance on the three physical distribution groupings.

loth did their best job on warehouse handling and their

poorest on order processing. Note that Table 3 shows

that the differences between groups was greater for high

pro? 3 t (Nanter’s .

This chapter has presented the results of the re—

nearch undertaken in this thesis with respect to compare

ing the physical distribution systems of sample Centers

with the maximum performance model. The following chapter

presents the research findings which compare the attitudes

on customer service among job holders in the Center. The

final chapter presents the conclusions and recommendations.



CHAPTER VI

CHWPARATlVE AHALYSTS—-ATTITUDES ON CUSTOMER

Sl'IRVIClfi AWN-1G JOB I'EOLDERS IN THE CENTER

Physical Distrubution and

the §ystems Approach

 

 

in Chapter ll it was stated that the objective of

physical distribution is the achievement of a desired

level of customer service at the lowest total cost. The

desired level of customer service is attained when the

correct order is delivered to the right place at the

right time. In the Service Center industry, customer

service standards are high. Non-processed orders are re-

quired on a next day basis as a rule, and processed

orders are required the next day after a back—log period.

This backelog period is based on the type of processing

being done and on the demand for that type of processing

in that area at that time.

The original intent of Chapter VI was to study the

attitudes toward customer service of various categories

of customers and to compare these findings with attitudes

toward customer service of various Job categories within

the Center. It developed that a study of the customer

views was not feasible because of the time and expense

91
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llIthIVle zin<i 1}1(~ c<nnpl< x riatnirta of“ tlu? ;)rcddl€n1. Henlct)

this phase centers on the comparison of attitudes and

pvrcwptions hetwvvn those in various job categories

wit hili tlu> Ccfl1t6i*. It 1;: hyywith(u3izevi truit 117 ttur C(Hiter*

is to he a cohesive unit and work as a system, then

incumbents in various assignments should share similar

attitudes toward customer service.

50search Findings
 

Nine ques,ionn were asked of those in four Job

classifications within the Center-—inside sales, outside

sales, warehouse mamager and top management. In each

instance a null hypothesis was set that any variation in

responses among employees was attributable to sampling

(‘I'T‘OP .

lHuFUIWJIHC(‘<Uf fhérvitte
 

Respondents were asked to express their attitudes

regarding the importance of customer service. Seventy—

nine per cent of the 91 respondents felt that customer

service was "very important." Twenty per cent were of

the opinion that service was "important." One reSpondent

felt that service was "very unimportant" (see Table u).

The chi-square tes showed that variations among

responses in the four job classes were not significant.

Question number two dealt with whether one Center

could handle an order better than another, given
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physically identical products. The overall response was

very positive in favor of the ability of a Center to

handle orders differently (see Table 5).

Ninety—six per cent of the respondents felt that

given identical physical products, one Service Center

could still handle an order better than another. Four

per cent felt that service would be the same for physi-

cally similar products. Here as in question one the X2

was not significant.

A third approach in determining the importance of

customer service to Job groups within the Center was to

ask each respondent tfimatextent to which his Center

stressed customer service. First each participant was

asked whether he felt that his Center overstressed cus-

tomer service, then he was asked if it were understressed.

Ninety-eight per cent of all respondents believed

that customer service is not overstr ssed in their

Center. The rerponse was 100 per cent with the inside

and outside sales groups {see Table 6). The computed

chi—square was not significant.

There was strong response that customer service was

not understressed, although the response was not as

emphatic as the response to the question about over—

rtrossing. Eighty-one per cent of those participating

answered that customer service was not understressed.

Nineteen per cent felt that customer service was under-

stressed (see Table 7).
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{\hility to I"<..>rform Service

The second group of Questions aimed at the attitudes.

of participants regarding the ability of their Center

to perform service. Even if there is the proper amount

of stress placed on customer service, do the Centers

respond in such a manner as to get an advantage over

their competitors? I

The first question asked respondents to compare

the ability of their Center to give service with the

service capabilities of their top competitors. One per

cent felt that their Center was well below their tOp

competitors and one per cent felt they were below.

Thirty per cent were of the opinion that they were about

the same. Forty-one per cent felt their Center was

above top competitors and twenty—seven per cent felt they

were well above (see Table 8).

A chi—square test was applied to determine if there

were a difference between job classifications in their

opinion of the service capability of their Center in com—

parison with top competitors. The calculated chi-square

was 33.19 which is larger than the critical chi-square

of 21.03. Hence it can be inferred that differences in

rmn*p(nise Eire {sigxiifiCXInt.
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IMO

The firmnnd qUHHLiHH asked for reasons why Centers

do not haVc the ability to gIVe service. Respondents

Wrrv asked what they felt were the greatest causes of

delay in delivering an order to a customer when he wants

it. Forty—one per cent felt that delays occurred in the

order processing area. Twenty—three per cent felt that

delays come about in the scheduling function, and eleven

per cent thought that most delays occur in selecting.

Fourteen per cent felt that delays occurred in packing

and shipping, and eleven per cent attributed delays to

transportation and other factors (see Table 9).

The computed chiwsquare showed that the differences

aiw> rn3t asigaiifi43arng.

Whij(3r' A;;)«n:tL; (if (3cn)d

lhviivery Service?

 

 

Each respondent was asked what he felt was the most

important aspect of quick delivery service. Forty—five

ptw'iéent.(if tin? Oi [Thipuihk‘ntfi [Wilt tfliat (irden° prwxac81xing

was most important. Another %2 per cent felt that

scheduling was the most vital aspect of quick delivery

service. Eight per cent thought the most important aspect

was selecting and 15 per cent mixed among packing, shipping,

transportation, poor inventory control and a combination

of all factors (see Table 10).

Here, too, a chi—square test was used to determine

if there were a significant difference of opinion between
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Job classifications regarding the most important aspect

of quick delivery service. The null hypothesis holds;

the differences are not significant.

Competitive Advantages

and Disadvantages

 

 

A final set of questions was designed to determine

the perceived advantage each respondent felt his Center

had over its competition and where it was felt that

Centers were at a disadvantage. In the first question,

each respondent was asked what he felt was the major

competitive advantage his company held over its competi-

tors. Twenty—nine per cent of the respondents claimed

their Center's advantage was better delivery service.

Nineteen per cent felt the major advantage was a strong

product line, and fifteen per cent were of the opinion

that the major advantage was variety in the product line.

Fourteen per cent felt sales was their major advantage;

ten per cent favored product quality and thirteen per

cent was distributed among price, reliability, good pre-

production processing facilities, well-trained employees

and no competitive advantage (see Table 11).

A chi-square test was used to see if there were a

significant difference between job classifications regard-

ing the Center's major competitive advantage. The com-

puted chi-square was 30.29 which is larger than the

significant chi-square of 2U.OO. The hypothesis that
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there is no difference between classifications is

rejected, and the differences are inferred to be sig—

nificant.

The question of competitive advantage was reversed,

and each respondent was asked what major competitive

advantage top competitors held over his Center. Thirty-

five per cent of the respondents felt that price was their

competitor's top advantage. Twenty-five per cent felt

that variety in product line was their competitor‘s major

advantage, and eighteen per cent felt that theircompeti-

tor's top advantage was a strong product line. Twelve

per cent were of the opinion that either sales or better

delivery service was their competitor's top advantage.

The remaining ten per cent was spread among product quality,

better processing equipment and no advantages (see Table

12).

The chi-square test showed that differences are

significant.

The final question regarding customer service asked

respondents what they felt was the most frequently lodged

complaint against their Center. Forty-nine per cent of

the respondents thought that price was the most frequently

lodged complaint. Thirty-five per cent felt that ineffi-

cient delivery service was the most frequent complaint.

The remaining fifteen per cent was made up of product

quality, small product line and others (see Table 13).
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A chi—square test was used to see if there were a

significant difference of opinion between job classifica—

tions regarding the most frequently lodged complaints

against their Center. The computed chi-square was 6.26

which was low r than the critical chi-square of 12.59.

The hypothesis that there is no difference of opinion

between job classifications holds.

This chapter compared attitudes about customer

service among job holders in the Center. Ten questions

were asked of an inside salesman, an outside salesman,

the warehouse manager and a company executive. In seven

cases there was no difference of opinion among job holders.

Differences of opinion occurred with reSpect to a Center's

ability to give service, a Center's perceived advantage

and a Center's perceived idea of their competitor's top

advantage. The following chapter analyzes the findings

in this chapter and Chapter V, and makes suggestions for

improvements in physical distribution.



CHAPTER VII

CONCLUSIONS AND RECOMMENDATION

Introduction
 

The intent in this chapter is to summarize the

research findings, to make recommendations for improving

physical distribution in the Metals Service Center

industry, and to present suggestions for future research.

Section one will draw conclusions based on the survey

results presented in Chapters V and VI. Section two will

analyze the existing physical distribution system. The

final section presents suggestions for future research.

Physical Distribution Compared with

the Maximum Performance Model

 

Based on the research results, Metal Service Centers

are presently performing the physical distribution functions

below the levels suggested in the maximum performance model.

Centers are below the model for the total physical distribu—

tion systems, as well as for each of the sub-groupings--order

processing, warehouse handling and transportation. The

sample Centers averaged 58.79 points, which was signifi-

cantly below the maximum of 111 points.

In each of the three physical distribution sub—

groupings the average score was significantly below the

109
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points in order processing out of a possible 30 points.

This difference was significant. In warehouse handling,

the sample Centers averaged 16.63 points, which was

significantly below the maximum of 30 points. The

average score for transportation was 26.79, which is

significantly below the maximum of 51 points.

Centers do their best Job in warehouse handling

where they average 1.66 points per physical distribution

factor (see Table 1). They perform best in using standard

shipping times, limiting the amount of loading done by

drivers and in controlling the number of will—calls.

Centers perform most poorly on warehouse costs, due to

the fact that many Centers dorpt know their costs, and

in warehouse design. In some cases the poor design is

due to inadequate planning, but in many cases Centers

have outgrown their present facilities.

Centers do second best on transportation where they

average 1.58 points per physical distribution factor.

Centers do their best Job on shipping outbound tonnage by

their own trucks, sound methods of acquiring their private

fleet and on sound reasoning for using private transporta—

tion. They do their worst job on maximizing the weight

of their trucks both in total and per stop, and in deter-

mining their customers' receiving facilities.
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Centers do worst on order processing where they

average 1.5“ points per physical distribution factor.

Centers do their best job in standardizing the arrival of

the order at the Center, reducing the number of orders

handled on a special basis and fast order processing.

They score lowest on order processing cost, the method of

order entry and on the method of controlling inventory.

In this section, then, the performance of all

sample Centers was compared with the model. The

next section summarized the results of the research

when Centers are broken down according to two key vari-

ables, size and profit.

It will be recalled that the basic problems under

research in this thesis were said to be: Does size

affect the Center's physical distribution patterns? Do

high profit Centers have better physical distribution

systems than low profit Centers? Does the Job an

individual performs in the Center affect his attitude

toward customer service? Three null hypotheses were

set related to these specific problems. The hypotheses

were:

I. No difference exists between Metal Service

Centers of different size groups and the maximum perfor-

mance physical distribution model.

II. No differences exist between Metal Service

Centers of various profit classifications and the max-

imum performance physical distribution model.
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ill. No differences of opinion exist regarding

customer service among those holding different jobs within

the Metal Service Center.

The next part of this chapter presents an analysis

of the research undertaken to test these hypotheses.

Hypothesis 1: Size
 

The research results supported the hypothesis that

no difference exists between Metal Service Centers of

various size and the model. Small Centers received a

total of 605 points, while large Centers received 806

points (see Table 14). The average score for small

Centers was 55 and for large Centers the average score

was 62. There was no significant difference between

these two means. The point total of large Center is

closer to the maximum point total of the model, and it

is inferred that large Centers are more like the maximum

performance model, but there was no significant difference

between the mean scores.

Large Centers average higher scores than small

Centers is each of the three groupings; however, there

was no significant difference at the five per cent level

of confidence between the average score of small Centers

and the average score of large Centers, in each of these

groupings. It can be noted in Table 1H that large Centers

and small Centers are farthest apart in transportation and

closest together in order processing.
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ln order processing, major differences between large

and small Cente's occur in physical distribution factors

1, 2, 5 and 6 (see Table 2). Large Centers receive a

higher percentage of their orders by telephone than do

small Centers. Small Cente's tend to be better than

large Centers in achieving an even flow of orders through-

out the day. In order entry, the major differences are

that large Centers rely on mechanical means such as

flexi-writers and small Centers used more handwritten

order entry systems. The final major area of difference

in order processing is in the extent to which data pro-

cessing is used. Small Centers average only one point on

the extent of the use of data processing, whereas the

large Centers average 1.39 points on this factor.

in warehouse handling, the major areas of difference

arise in factors 17, 18 and 20 (see Table 2). Large

Centers do not use drivers for loading to any great extent.

Ninety—one per cent of the large Centers claim that less

than 25 per cent of their drivers load their own trucks

and average 2.77 on this factor. This percentage drops

to U5 per cent for small Centers, which average only two

points on this factor. Large Centers have fewer will—

calls; seventy per cent of the large Centers said that

less than five per cent of their outbound tonnage has will-

calls. They average 2.U6 points on this factor. Only 36

per cent of the small Centers said that less than five per
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rent of their business was will-calls, and they average

only 1.6“ points on this factor. Small Centers do better

than large Centers in warehouse costs. Small Centers

average 1.36 points on this factor, while large Centers

average only .69 points.

In transportation, major differences arise with

respect to physical distribution factors 22, 2M, 29 and

36 (see Table 2). Sixty—four per cent of the large

Centers have transportation schedules set up and in use,

while only 27 per cent of the small Centers have such

schedules. In contrast, 54 per cent of the small Centers

have no tranSportation schedules, while only 16 per cent

of the large Centers have no schedules. The result is

that large Centers average 2.31 on this factor, while

small Centers average only 1.18 points on this factor.

Fifty—four per cent of the large Centers use private

transportation for better delivery service, whereas only

27 per cent of the small Centers use private transporta—

tion for better delivery service. Thirty-six per cent of

the small Centers claim to use private transportation for

lower cost while only eight per cent of the large Centers

gave this reason. Fifty-four per cent of the large Centers

said that less than 25 per cent of their drivers made more

than one trip per day, whereas only nine per cent of the

small Centers said that less than 25 per cent of their

drivers made more than one trip per day. The final major
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point of difference between large and small Centers is

in the area of back-haul. Large Centers average 1.69

points on this factor; small Centers average only 1.36

points.

There is no significant difference between the

scores of small and large Centers. Large Centers do

perform better than small Centers and more closely

approximate the maximum performance model. There is

a tendency for large Centers to approximate more closely

the model in each of the physical distribution func-

tional areas, order processing, warehouse handling and

transportation.

Hypothesis II: Profit
 

The research finding“ supported the hypothesis that

no difference exists between Metal Service Centers of

various profit classifications and the maximum performance

model. Low profit Centers received a total of 729 points

and high profit Centers received a total of 682 points-

(see Table lU). The average score for low profit Centers

was 60.75, whereas the average score for high profit

Centers was 56.83. There was no significant difference

at the five per cent level of confidence between these

two means.

The data in Table 1“ indicates that low profit

Centers do better than high profit Centers in order pro—

cessing and transportation. In order processing, low

profit Centers average 16.33 points while high profit
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C(“i’lLuI'l'v average only 114.14? points. Low profit Centers

average 27.02 points in transportation, while high

profit Centers average 25.67 points. For the warehouse

handling group, high and low profit Centers are almost

even. High profit Cente*s average 16.75 points while

low profit Centers average 16.50 points.

In order processing the main differences are in

physical distribution factors 7 and 8 (see Table 3).

Only two of the twelve high profit Centers were in the

top one—third in terms of Speed in order processing,

whereas six of the twelve low profit Centers were in the

top one—third in terms of Speed. As a result, on factor

7, low profit Centers averaged 2.25 points while high

profit Centers averaged 1.50 points , with respect to

order processing cost, the lower one-third of the Centers

in terms of cost were low profit Centers. Half of the

low profit Centers did not know their order processing

cost, whereas 66 per cent of the high profit Centers did

not know these costs. Low profit Centers average 1.17

points while high profit Centers averaged .50 points.

There are few differences in warehouse handling

between low and high profit Centers. Differences occur

in factors 18 and 20 (see Table 3). Sixty-six per cent

of the high profit Centers claimed that less than five

per cent of their outbound tonnage was will-calls, and

they aVerage 2.25 points. Only 50 per cent of the low
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profit Centers claimed that less than five per cent of

their tonnage was will-calls, and they average 1.92

points on this factor. in the area of warehouse costs,

“2 per cent of the low profit Centers do not know their

Wirehmnze h:_md1ir1g costs as compared with 58 per cent of

iln‘ h1g4! proidi, COIH(‘PS. Low gnwnfit;(3entc~u3 avefluugc

!.95 (”1 tin. WUYW‘hthIO (ms t ikict(u’, wluareah; h1g3) pIV)f1t

Centers only average .75 points.

The major areas of difference were factors 22, 27,

33 and 35 in transportation (see Table 3). Only two of

the tWelve high profit Centers were in the top one-third

in terms of speed in order processing, whereas six of the

twelve low profit Centers were in the tOp one-third in

terms of speed. As a result, on factor 7, low profit

Centers averaged 1.50 points. With PCSpeCt to order

processing costs, the lower one-third of the Centers in

terms of cost were low profit Centers. Half of the low

profit Centers did not know their order processing cost,

where s 66 per cent of the high profit Centers did not

know these costs. Low profit Centers average 1.17 points

whiln high profit Centers averaged .50 points.

There are few differences in warehouse handling

between low and high profit Centers. Differences occur

in factors 18 and 20 (see Table 3). Sixty-six per cent

of the high profit Centers claimed that less than five

per cent of their outbound tonnage was will-calls, and
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they average 2.25 points. Only 50 per cent of the low

profit Centers claimed that less than five per cent of

their tonnage was will-calls, and they average 1.92

pwints on this factor. In the area of warehouse costs,

#2 per cent of the lrw profit Centers do not know their

warehouse handling costs as compared with 58 per cent of

the high profit Centers. Low profit Centers average 1.25

on the warehouse cost factor, whereas high profit Centers

only average .75 points.

The major areas of difference were factors 22, 27,

ii and 35 in transportation (see Table 3). In twelve

out of the seventeen physical distribution factors, low

profit Centers scored as well as or better than high

profit Centers. In factor 22, 25 per cent of the low

profit Centers used no daily tranSportation schedules,

whereas 42 per cent of the high profit Centers used no

daily transportation schedules. ln factor 27, four of

the twelve low profit Centers were in the low one-third

in terms of number of steps per trip while only one of

the twelve high profit Cente's was in the low one-third.

Half of the high profit Centers lad no information avail—

able about steps per trip while only one-third of low

profit Centers did not know this figure. High profit

Centers do a slightly better job of controlling their

drivers, as they average 7.83 points on this factor, while

low profit Centers avera'1ge only 1.142 points. In terms of
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factor 35, low profit Centers are slightly better at

delivering orders on the first morning. Eight of the

twelve low profit Centers were in the top two—thirds in

terms of their ability to deliver orders on the first

morning. Only five of the fifteen high profit Centers

were in the tOp two—thirds.

It was anticipated that Hypothesis II would be

rejected, but it was expected that high profit Centers

would be significantly higher than low profit Centers.

When the research was designed, the feeling was that

high profit Centers would be closer to the model

than low profit Centers. The reason that low profit

Centers scored more points than high profit Centers may

rest in the fact that Centers are in a period of heavy

investment in transportation equipment, materials

handling equipment, warehouse racking equipment, automated

inventory controls, automated order entry and large

amounts of processing equipment. Investment in these

facilities would increase the efficiency of the physical

distribution system; however, profit would suffer in the

initial stage of investment and use. These investments,

however, may provide the basis for better profits in the

long run.

Based on the results of the tests in the functional

areas, low and high profit Centers do not differ signifi-

cantly in their relationship to the maximum performance



model. While there is no significant difference, low

profit Centers tend to perform better than high profit

Centers in the area of order processing and transportation.

Hypotfnxyhs III: fknnsonnel
 

The research results support the hypothesis that

no difference of opinion exists regarding customer service

among those h<:>lding different jobs within the Metal

Service Center. in seven out of the ten questions asked

there was no significant difference among the Job classi—

fitxititwn3.

All Job classifications feel that service is impor-

tant. The only variation is that top management is not

as emphatic as the other three groups (see Table N). All

Job groups feel that one Center can handle an order

hotter than another, even if the product is physically

identical (see ”able 5).

Another approach in trying to determine the impor-

tance of customer service to various groups within the

Center was to ask each respondent how he felt his Center

stressed customer service. The first question asked

whether or not reSpondents felt their company overstressed

customer service, and 98 per cent felt that customer

service was not overstressed (see Table 6). The second

question asked if customer service was understressed, and

80 per cent of the respondents felt that customer service

was not understressed (see Table 7).
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While there is no significant difference between

the groups in their attitude toward the amount of str ss

placed on customer service, it should be noted that

there is a slight discrepancy between the company execu—

tives and the other three groups. The executives are in

100 per cent agreement that customer service is not

understressed. Inside salesmen, outside salesmen and

warehouse managers are not that convinced. It should

also be noted that the executives were the least emphatic

group in terms of their feeling about the importance of

customer service. Forty—three per cent of the top

management group replied something less than very impor-

tant. The overall percentage of those replying less

than very important was 21 per cent.

Sixty-eight per cent of the respondents feel that

they are either above or well above their top competitors

when it comes to customer service (see Table 8). For

this question, there was a significant difference between

the groups. The major difference arises with the inside

sales group where thirteen of the twenty—four respondents

felt that they were about the same as their top competitors.

This is just one less response than those of all three

other groups combined. Only six of the twenty-four

respondents in the inside sales group felt that their

Center was above their top competitor. This is below the

other groups. The same is true for the response "well



above"; although, here the inside sales group is close

to the other groups.

Respondents were asked what they felt were the

greatest causes of delay in delivering an order to a

customer when he wants it. There was no significant

difference in perception among the groups. ‘lnside sales-

men seem to feel that delays occur because of scheduling,

whereas the other three groups tend to feel that delays

occurred because of order processing. The inside sales

group has the major responsibility for order processing,

and this may explain the difference (see Table 9).

There was no significant difference of opinion

between groups on the question of the most important

aspect of quick delivery service (see Table 10). Forty—

five per cent of the respondents felt that order process-

ing was the most important factor. The warehouse group

feels that scheduling is the most important aspect, as 50

per cent of the respondents answered this way. It is

noted that only 18 per cent of the warehouse group felt

that the greatest cause of delay was scheduling.

There was a significant difference of opinion about

the perceived competitive advantage held over tOp competi-

tors (see Table ll). The major difference of opinion lies

in the area of efficient delivery service. The warehouse

and top management groups felt that efficient delivery

service was their Center's major competitive advantage,



121!

while the sales groups were not strongly in favor of

efficient delivery service as a reason. Inside sales

favored strong product line as the major advantage, while

outside sales favored variety in product line. Both

sales groups failed to select sales as the key competitive

advantage. Inferentially, this argues well for the

system's perspective. These groups seem to be thinking

in terms of the total Center, not Just their own depart-

ment.

There also was a significant difference of opinion

with regard to the competitive advantage of the Center's

top competitors (see Table 12). Thirty-two of the 91

respondents felt that price was their competitor's top

advantage—-only one respondent felt that price had been

his Company's competitive advantage. Twenty-three of the

respondents felt that variety in product line was their

competitor's top advantage, while 16 felt that their

competitor's advantage was a broad product line.

Top management does not feel that price is their

competitor's big advantage, whereas the other three groups

do, particularly the outside sales group. Those groups

which were not strong believers in variety in product line

as a competitive advantage, i.e., warehousemen and

executives, tend to feel that this is an advantage of their

competitors. Forty-three per cent of top management felt

that efficient delivery service was their major competitive
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advantage and none felt that it was a major advantage of

their'(unnpetit<uu3.

The final question asked respondents what were the

major complaints lodged against their Center. There was

no significant difference among the groups (see Table 13).

Forty-nine per cent felt that price was the customer's

big complaint, this fact bearing on the view that price

is the competitor's major advantage. The next most

popular answer was inefficient delivery service, where 35

per cent of the respondents felt that this was the major

complaint. Only two outside salesmen felt delivery

service was their major advantage, and eleven felt that

this is the source of most complaints. The opposite is

true in the case of executives where ten felt delivery

service was their major advantage and only five felt that

this was the major area for complaints. Inside sales and

outside sales differ in their response to this question.

Sixty-three per cent of the inside sales force feel that

price is the major customer complaint and 29 per cent

feel it is inefficient delivery service. For outside

sales, 36 per cent see price as the major cause of com-

plaints, while 50 per cent feel that inefficient delivery

is the reason. This finding could be explained by the

fact that inside salesmen must haggle over price when they

quote on a possible order, and outside salesmen hear about

delivery delays when they make their calls.



Most Centers are aware of their responsibility to

provide the customer with good, quick and efficient

delivery service, and feel that the proper amount of

stress is placed on customer service. There is no sig-

nificant difference of opinion regarding the importance

of customer service among the different job groups within

the Center. Differences of opinion arise with respect to

how well the respondent's Center compares with its top

competitors in the area of customer service. Job groups

do not agree on what their Center's major competitive

advantage is nor do they agree on what their Center's

top competitor's advantage is.

Analysis of the Physical

Distribution Systems

 

 

Order Processing
 

This is the area wherein the physical distribution

cycle begins. it is here where the customer's telephone

call sparks the fuse which sets the distribution system in

motion. Order processing patterns do not vary tremendously

from one Center to another. Where variance is observed,

large Centers and low profit Centers tend to be more like

the maximum performance model than small and high profit

Centers.

In the order processing function, the inside sales-

man is the focal point. This is generally the major

link with the customer and very often does most of the

order processing work. It is not unusual to find the inside



salcnnmin writirwjidn> order, clKHfl<ing invcmnxnwr,(leciding

whether a credit check is necessary, and sometimes even

walking the order out to the warehouse. But, his Job does

not end here. Once the order is in the warehouse, it is

tracked closely by the inside man, and if special handling

is required, then this too becomes the responsibility of

the inside man. He will make the decision about prefer—

ence in working an order. After shipment, it is often

the inside man who works with the customer on such

matters as tracing, late delivery and damaged or incor—

rect material. Finally, it is the inside salesman who

adjinsts idle iriverdunry.

Orders generally arrive at the Center via telephone.

When all Centers in this study are grouped together, 8“

per cent said that they receive the initial order by

telephone. Ninety per cent of the high profit Centers'

orders arrived by telephone. All processing must be

keyed from the telephone receipt of an order. It is

imperative that the telephone communication system be

the best system for the particular needs of the Center.

if necessary, a telephone company representative should

review the order receiving practices and needs of the

Center, and design a system wherein customers calling in

are not held waiting or disconnected, and incoming calls

are routed properly.



Physical distribution systems should be designed to

take care of peaking periods. A majority of Centers have

periods when most of their orders arrive. In addition,

the inside man's equipment should be the best available,

e.g., touch-tone dialing and headsets, if necessary. It

might also be possible for some telephone recording

devices to be used during peak periods. Customers would

call in, and their order would be recorded over the phone.

A secretary could then transfer the information from the

tOiJipr3H€“taLH? tr) ari oxwier*.

When the customer calls to place an order, the inside

man must make some form of notation. Some Centers have

the inside man make a scratch work order, then write the

order himself. Others have the inside man write the order

directly from the telephone; some have the inside man

write up a work order from the telephone conversation and

then this work order goes to an order entry clerk.

The inside man should have as much time free for

selling as possible. Maximum selling time would accrue

under a system whereby the inside man writes up a work order

and then the order is typed, placed on a flexiwriter, or

some similar practice. In addition, this would provide a

neat, clear order for the warehouse to work with, and would

help eliminate errors in the warehouse, like pulling the

wrong material or cutting the wrong number of pieces.
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Another aspect of the order processing flow which

it extremely important to the efficient operation of

physical distribution is inventory control. There are

four aspects of inventory control which contribute sig-

nifirantly to the distribution process. They are: (l)

thr inside man must check to see if the material is on

hand; (2) inventory must be reduced by the amount of the

sale; (3) inventory must be adjusted after the order is

shipped; and (U) mistakes, like entering an order for

material which is not in the warehouse, breaks down the

distribution system.

Only five of the 2H Cente*s interviewed used

electronic data processing equipment for inventory control.

Computerized inventory control will not be a panacea in

all cases, but the potential for improved inventory con—

troi in this area merits more attention than is presently

being given. Computerized inventory can lead to cost

savings, better inventory management, more accurate record

keeping, improved customer service, and better buying prac—

tices. In addition, inside salesmen can be freed from

tedious, time-consuming work. For some Centers the Kardex

system is fine, but for others it is time to abandon this

method .

Credit checking should be done with a minimum of

interruption to the order processing cycle and should be

as routinized as possible. Six of the 2“ Centers



intervicwnwigniid that cxnni order'vnri checked.fkne credit.

it seems unnecessary to run every order through a credit

department. Each customer should have a credit code and

credit should be checked only when that code indicates

that the customer is a bad risk, has a sizeable amount

outstanding, or has exhausted his line of credit. New

accounts will require more time because the code has to

he set up.

An area with considerable room for improvement is

that of the physical movement of orders from the office

to the warehouse. Some Centers still use the messenger

boy type of service where the orders are placed in an

"out” basket and are picked up by a messenger boy. This

is all right for a small concern, but such a system

suffers from time delays as the Center grows. Seventy-

three minutes was the average order processing time,

which leave some room for improvement.

The on-line computer order entry system represents

a tremendous advancement in order processing. Under this

system, the computer keeps an up—to—date record of

inventory control, takes care of credit, and types the

order. All of this is done in a matter of seconds.

This system holds great potential for increasing

the efficiency and speed of order processing, as well as

reducing its cost. Although the on—line computer order

entry system will change the complete make—up of order
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processing, it will require a heavy initial investment.

For this reason, the metamorphosis in most Centers will

be slow. It is unlikely that many Centers will be able

to afford the change to on—line order entry at the present

time, particularly since pro—production processing equip»

nu‘rxt izt :1t 1] 1 b(’iflflj LHII‘CIIHJJ(W1 iii ggr’ezit ru1nd2<xr;z. {in tiie

future, on—line order entry will be more common in this

industry. The movement toward computerized order entry

systems will be facilitated by the development of com-

puter time-sharing systems for this segment of the steel

i ritiil:; t,I‘§J .

Warehouse Operation
 

The second phase of physical distribution begins

when the order reaches the warehouse. The order must now

be set in motion so that the material physically begins

tx»1nove. ‘fhis nexus: that tin: orderw31nust twa:selectewi from

stock and moved to the pre-production proc ssing area,

moved from there to shipping, and then be loaded on the

trucks. It is in this area perhaps that Centers have

undergone the greatest amount of physical distribution

change in the last ten or fifteen years. One of the major

reasons that rapid change has occurred in the warehouse

area has been the increase in pre-production processing.

Seventy-five per cent of the Centers' order today are now

processed in some fashion.
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Pre—production processing is significant in that

the warehouse has changed from a break—bulk, assembly,

re-assembly type of Operation to one which is, in part,

manufacturing. This should mean production control,

but very few Centers have any type of production control.

Only 29 per cent of the Centers have standard processing

times. This means that distribution commitments must be

based on estimates of machine times. This also means

that in 66 per cent of the cases, transportation is not

scheduled until the order has been processed. Better

production control can lead to better distribution, more

efficient use of expensive machinery, improved sales and

better customer service. The need for production control

will become even more serious as companies expand into

the "work order" business. Here Centers ship pre-

processed material to a company for additional forming,

galvanizing, etc., and then the Center delivers the

subassembly to the final customer.

Pre-production processing has also meant that an

additional operation has been added to the warehouse flow.

Machines have had to be included in the warehouse design

In most cases, this has resulted in processing equipment being

placed in the warehouse in such a way as to facilitate the

movement of goods, thus requiring that the warehouse be rede-

signed. Thirty—eight per cent of the Centers were judged to

be poorly designed. Much of this poor design is due to the
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fact that Centers have outgrown their facilities, but

some is due to improperly located processing machines.

Each Center should study carefully the location of each

machine to determine if it maximizes material flow. Old

systems, as well as new ones, sh.>uld be re-evaluatmi.

Handling within the warehouse appears to be an area

which facilitates the physical distribution activities

within the Center. Most Centers rely on various types

of overhead cranes for movement, the extent and variety

depending upon the size of the Center. Almost two-thirds

of the large Centers use either stacker cranes or side-

loaders for part of their movement. One Center used an

automatic stacker crane system for certain types of slow

waving products.

Storage facilities in the warehouse are an aid to

physical distribution. Many of the larger Centers have

gone to stacker racks, which allow for the orderly, neat

placement of material and provide for maximization of the

use of the cube storage space in the warehouse. Likewise,

many Centers have programmed their product demand and

have arranged the items in inventory in such a manner that

most demanded items are most easily accessible.

While the storage area itself is neat, well-equipped

and facilitates the movement of goods, the shipping dock

does not always accomplish these same results. Often the

storage racks, while providing the storage area itself



with an elaborate system of stacker racks, are a forgotten

elrment on the shipping dock. In many cases, material on

the dock is scattered at random. Likewise, the storage

area might have a beautiful system of overhead cranes,

but the shipping area suffers from lack of equipment.

WWHfiflfl nvzladicnt on tin) shiguiing dtxfl< are Ineflectmxi in tin?

answers giVon by Centers regarding delays in shipping.

Half of the respondents felt that shipping delays were

related to some aspect of handling equipment or to poor

facilities on the shipping dock.

l‘ruirirapcar‘tELt.i(iri
 

Through transportation the customer physically

receives the material he desires, presumably at the time

he wants it. This is the basic concept of the physical

distrdiuition syznxnn-—that (anatomers rwuueive thefixs orders

winrn tiley iieiwi tinnn.

in terms of total tonnage, most Centers are motor

transportation oriented. Tmis ijuxhrdes both inbound and

outbound tonnage. A little over half of the inbound

tonnage comes into Centers via motor carrier. There are

certain advantages to receiving material by truck, and

some Centers are geographically tied to motor transporta-

tion. Cente's should study the transportation pricing by

various modes and how this relates to purchasing. Perhaps

there can be more usc made of rail transportation, such
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as piggy—hack service. There may even be advantages to

some form of inbound pooling with other Centers in the

Hf‘Cfl.

Centers are almost completely motor transportation

oriented for their outbound tranSportation, and most of

this is private transportation. Seventy per cent of all

mutbound transportation moves in private transportation.

Approximately 60 per cent of the Centers' outbound tonnage

is delivered locally. Therefore, much of the Centers'

transportation problems are related to local delivery.

The private transportation fleet of Service Centers

is operated on a lease basis by a little over fifty per

cent of the Centers; an additional forty per cent own their

own equipment. Large Centers prefer to lease and small

Centers prefer to own; however, there does not appear to

be any standards by which the buy or lease decision is

reached. lndeed, there appears to be some contradiction.

Those who own do so because they claim it is Cheaper. A

favorite reply was, "Why let the leasing company make

money?" Those who lease also feel that it is cheaper this

way. Their reasoning is based on the opportunity cost of

the capital invwsted in the transportation equipment.

Most of the Centers' own trucks are loaded during

the night for deliVery the next day. These trucks are

usually gone for the day, although a few drivers in most

of the Centers return for a second trip. Non—union



til'iV¢‘l‘:‘. :u‘o lunr't- llH‘Vlf/ to make Hm venom! run than union

'Jr'i‘~;'v~r'.‘. lwuul 1.1'Ilr'k;; ZJI’P l.(_:1(l(r(i with 19,000 to 1‘.,00()

pounds and gmwrally make around 15 stops. Over-the-road

thit‘lec £1Vt"l".'i;?‘(’ 30,000 pounds and make approximately 20

stops.

Most drivers who do the Centers' delivery work are

unionized. Drive s generally make different runs every

day, but Uh per cent of Centers responding said that

their drivers make the same run every day. In roughly

80 per cent of the cases, the Center has information about

tin: ('u.:t<wner".z (iel.in3ryI rufiqitirwénuéntns 13c> tinit tile clr‘iv<3r

has. hi: material bundled properly, knows what ..he receiving

hours are, and known the conditions at the consignee's.

While at the consignee's, the driver generally helps

with some unloading, and half of the Centers have the

driver do all of the unloading. When the driver's trip

is over, he may either bring a buy—out back to the Center

or stop by a mill and return a mill shipment.

In roughly US per cent ofthe cases, Centers have no

methods of checking on the driver's delivery time. Driver

checks may not he completely Useful in all circumstances,

but in most cases they would seem to work for the benefit

.

oi the Center. Control over the driver's delivery time

can lead to a more efficient use of the Center's fleet,

give management the information it needs to determine where
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changes are needed, help the Center provide better

customer service and help keep the drivers honest.

Most physical distribution efforts of the Center

are geared toward first day delivery, and in about half

of the cases, orders are delivered by this date. Most

of the orders delivered beyond the first day have pre-

production processing involved, and customers know that

all competitive delivery dates generally will be beyond

tdruvt day.

Special handling is necessary in about five per

cent of the cases to deliver an order on time. Special

delivery means that some interruption in the physical

distribution procedure must be made by the Center. Five

per cent seems low, but this figure is an average. On

some days the percentage may be high, and on other days

i t; will be very low. Each Center should endeavor to

measure the loss it will incur if special handling is not

used and match this against the additional cost of special

delivery. in calculating the loss, Centers should esti-

mate the probability of the lost sale, the probability of

the loss of future sales, and the probability of the loss

of the account. If the marginal loss of SpGCial delivery

is greater than the marginal cost, then Special delivery

should be undertaken.

Physical distribution plays a vibrant role in the

Service Center industry. In the concluding part of this
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chapter, some suggestions will be made as to how this

system can be improved.

Future Research
 

Any research project should lead to suggestions for

future research. lr this thesis focus was on the total

physical distribution system. Much of the suggested

research is related to detailed research in more Specific

areas. Recommendations will be defined according to those

areas with which this study was concerned, i.e., order

processing, warehouse operation and transportation, plus

an additional area on the complete system.

OIWior‘ PIKJC(HBSlIlg
 

Each Center should make a complete study of its

order entry procedure. Special emphasis here should be

placed on the proper allocation of the inside salesman's

time, neatness, clarity and readability of orders, speed

in order processing, and cost. There appear to be many

Centers which have the salesman write the order. Some

Centers use a flexiwriter, others use a typist. Some

Centers have four copies of the order, others ten; and,

each Center has a different size order and different color

conuiiruitituis.

Frequently today the computer is regarded as the

elixir which cu es all ills. This is not the case here,

however. There is too little use made of computers in
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order processing. Inventory control is particularly

neglected with respect to the computer. It seems that

the industry has become tied into the Kardex system and

is nuntt rwiluctantt tr)<:ut tars crnwi. idlere>zire lmnqefiin:

to Kardex, but certainly there is merit in a study to

delineate the advantages of computerized inventory control.

Such a study could be made by a quantitative methods

man. This study could show what programs are available,

how they can be implemented, what size firm can best take

advantage of such programs and where benefits can be

derived in terms of speed, accuracy, control, improvement

in purchasing and the elimination of out—of—stock items.

TLe problem of attracting manpower to this area is vital.

Perhaps programmers will have to work for the Cente's on

a regional basis or through the Steel Service Center

lrnztituite.

Warehouse Operation
 

Centers have to take more cognizance of the effect

that pro—production processing has had on their physical

diatribution systems. A study should be made to determine

Just how each Center goes about programming their orders

on the various machines. Production control departments

should check all orders, allocate them to various machines,

and publish schedules which show the time each order was

set up to be worked on each machine. Under this system,

there would be a schedule for each machine for every day.
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ltd%)rmai,ioh :d)out,(wrd(wn; c<uihi tiuni béé<listiribut€xi tc>zall

interested organizations within the Center, i.e., traffic

and sales. Each part of the Center would then be aware

of the status of all orders, and could work their jobs

acc(n%iingly.

Pre—production processing also means new machinery

ter t.h<> Ciw1t<n*s. bauxixuxerq: MIN)U1l1 be: ccnisLlltcxi an: t() tin:

luuzt lLMHlLiCHI for'yilaciimg thtnnu maidyines. Sucfl: maidiines

should be located so as to make operation as efficient

as possible, imporve the flow of goods, and maximize ware-

house space. In addition, the affect of "work orders" on

production control should be thoroughly analyzed.

Closely associated with the above, would be engineer-

ing studies which would outline the best storage equipment

to be used in the warehouse and where this equipment

should be p laced most effectively in the warehouse design.

Irwludml here Would he apprz’iisals of the advantages and

disadvantages of handling equipment and storage equipment,

and possible new devic,s available. For example, "What

are the advantages and disadvantages of stacker racks?";

"At what point in a Center's operation will it pay them

to go to s.acker racks?"; "Do stacker racks actually slow

down Speed?"; "Is there less damage with such a system?"

One can visit a Certer with stacker racks and this Center

will sing the prais:s of its system. A competitor might

say that any Center would be foolish to go into a stacker

Imufli s'stemi. Wikm, is tim§tiasis fkn“ trutrilaere?
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One particular area which needs more emphasis in

terms of warehouse equipment is the shipping dock. Is

there better equipment available than now in use to move

goods on the dock? Can smaller stacker racks be used?

How can orders be segregated on the dock? These are

vital questions which need to be answered for the better—

ment of the Metal Service Center's distribution system.

'Praihqyirtatiiui
 

Many Centers fail to keep any type of distribution

records in terms of transportation. information was very

limited regarding the truck weights, their composition in

terms of number of shipments, where they went, what time

they left and what time they returned. Such information

should be kept in more detail to assist in scheduling,

improve loading, develop more profitable payloads, more

effectively determine the cost of transportation, make

better use of drivers' time, and assist the sales and

customer service departments.

A study should be made to set up standards by which

Centers can make more intelligent decisions as to the

value of leasing equipment over the purchase of equipment.

Specific advantages and disadvantages could be set up.

Trese criteria could then be plugged into the Center's

individual situation and a well-founded decision thus

reached. Such a study might also include the benefits and

liabilities of certain types of equipment. Steel carriers
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have the cabs centered over the frame of the truck.

Because of this arrangement, structural steel, tubing,

bars, etc., can he carried more easily. While these

trucks facilitate handling and transportation, their

used market is diminished. An equipment study could

facilitate purchase decisions.

Cente's can also do more in terms of setting up

SlJUUiaITi.POULLWS. film: hasi;: for':3ettiing up Luich ITMltCS

should be the value of the customer's account. In

inventory control, there is the "ABC System" of manage-

ment. The "A" accounts are those which account for the

largest percentage of sales. "C" accounts contribute

the smallest percentage of sales and "B" accounts are

(

those in the middle. Most Centers have a feeling for

their "A" accounts and us this in matters of special

delivery and pricing. An extension of this would be to

:n2t lip :3taiuiaxwl Iwnittn; iuistwi or1 s<nne i)Ptle(M3wrl lilie "A1N3”.

01' course, other suhjm:tive details have to be otmzfidered,

knit tine "Ahtfl' systmun Wculld in“ the inasic (sometqpt.

Standard routes would allow the Center more control

over its production scheduling. Standard routes would

also assist the sales department insofar s sales could

be more specific in terms of their delivery schedules.

in addition, the Center's orders could be combined and

Centers could take maximum advantage of their fleet

czigiEIC it,y'.
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Part of the last area of standard scheduling can

more easily be realized by a better knowledge of what the

customer really wants in terms of service. This industry

has set up strict standards in the way of delivering

orders quickly and Centers have occasionally gotten into

competitive situations which are unprofitable, e.g.,

sending two men out on a truck. Customer service atti-

tudes would not be the easiest thing to determine; however,

some effort should he made in this area. Cognizance of

customer needs can then be turned into more efficient

packaging and perhaps different types of transportation

equipment.

Physical Distribution System
 

An investigation might be made of the effects and

necessity of setting up a customer service department.

In most cases, it is the inside salesman who acts as the

customer service man, but few Centers actually have a

customer service department. The inside salesman could

do his selling job more effectively if there were a

separate customer service department. This department

could keep track of the order, and provide instant informa—

tion to the customer when he calls in. Such a department

could, also, contact the customer, where necessary, to

apprise him of the progress of his order.

Future research might include investigation of the

complete inbound movement of materials. Such a study
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Wmuld analyse purchasing practices in this industry,

inbound transportation, receiving practices and market

f-‘wiw‘.>r:a:‘.ting. There are cases where Centers buy material

they (‘unhnt Hell bt'itzilme HH‘ price is .1 ow. Some Centers

fail t~ look at all cf the total cost ramifications of

i nhourui rout l' 11;); .

A study might be made regarding location theory as

it applies to the Service Center industry. Most Centers

are located in the heart of metropolitan areas; however,

there is a trend toward the location of new distribution

centers on the reltways outside large metropolitan areas,

where over—the-road shipments can get in and out quickly.

duch a study Would also have to include the affect of

labor, both blue-collar and white—collar, on the location

of Centers. This labor problem could mean split facilities

with the office being located in the suburbs and the plant

in the center city. All of the physical distribution

ramifications of such split facilities should be studied

very closely.

One final area needs to be mentioned. This is dis-

tribution cost. There should be more work done in develop—

ing some information about the cost of performing the

distribution functio.s. This cost analysis does not have

to be elaborate or be done every day, but Centers should

have some idea of their distribution costs. This informa—

tion should be available not so much to be used as a basis
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for pricing, hut as a managerial tool. It ‘s most diffi—

cult to make intelligent management decisions regarding

physical distribution if the Center has no idea of the

co ts of the alternatives. Development of these costs,

particularly in light of improved data processing, is

not the horrendous task that many Centers make it out to

i)“.

Metals Service Centers have set up excellent

facilities for effectively distributing metals. With

improved technology in the areas of order processing,

transportation, materials handling, storage and inventory

control, the Metals Service Center should become an even

bigger factor in the distribution of metals. Increased

efficiency by Cente s within the next decade should

enable the Centers to rise to heights unmeasured in the

early stages of warehouse development.
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o T E E L S E R V I C E C E N T E R I N S T I T U T E

5H0 Terminal Tower (216) 2Ul—3U68 Cleveland, Ohio “Ull3

Robert G. Welch, President

The current doctoral student being sponsored by SSCI is

Peter Lynagh who is doing a study of distribution patterns

in the metals service center industry. So that he can

gather data and observe service center operations, we have

helped him select a number of companies to visit. Yours is

one of those selected.

Sometime in the near future, Peter will contact you to set

a mutually convenient time for him to visit. He will want

to first gather some general information about your company.

Then, he wants to talk with you briefly and with the people

in your company who are responsible for the assembly, pack-

aging and delivery of orders. Everything he learns will be

treated confidentially and will not be used in any manner

which would permit identification with your company.

Your welcoming Peter and your cooperation in helping him

get the kind of information he seeks will contribute in a

major way to the validity of his work and in helping to

produce a dissertation which is meaningful to the industry.

Sincerely,

Robert G. Welch

1.14 8
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All information will be held in strict confidence. Once

thi:3 is twaturwnxl, 51 d—rnunbcn° wil i bC‘ZlSSlfiflled, {ind tJie

cover sheet destroyed.
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Hwt Sales:

Less than a million

One million but less than five million

Five million but less than ten million

Ten million or more

 

 

 

 

Net profit before taxes as a per cent of net sales:

8% and above

6% but less than 8%

11% tnlt ltnss idiari 6%

8% but less than 4%

Less than %

 

 

 

 

 

Total number of people employed:
 

Number employed:

lnside salesmen

Outside salesmen

Office clerical

Schedulers

Warehouse

Processing

Packing and shipping

Transportation

Management

 

 

 

 

 

 

 

 

 

Do you specialize in any types of metals? Yes No

if answer was yes, please list the special types,

and the approximate percentage of the annual sales

volume which is accounted for by those special types:

 

 

 

Approximately how many items do you keep in inventory?

What is the dollar value of inventory on hand?
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What method do you use to determine the value?

 

What % of your orders are pre-processed?
 

What % of your orders are shipped direct from stock without

any additional work?
 

What % of your orders are shipped direct from stock without

any work but cutting to length?
 

Approximately how many accounts do you service?
 

Describe briefly the geographical limits of your market.

 

 

What % of your orders are delivered in the metropolitan

area where your plant(s) is/are located?

 

Sq. feet of space in your operation
 

Sq. feet of space in office

Sq. feet of inventory space

Sq. feet of pro—processing space _

Sq. feet of packing and shipping
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J. Number of items shipped per year

;’. 'foteLl aruiual.'tordulqe

‘
J
k
l

0 Number of days worked

Number of shifts each day

A. Number of employees eacn shift

). Basic jobs done by each shift:

Shift ]
 

 

Shift 2
 

 

Shift 3
 

 

6. Are your employees unionized? Yes No

7. Company policy on customer service:
 

 

 

 

(N

0. Minimum charge per order:
 

9. What does it cost to: (Per item or per order)

a. Process an order (from receipt until it goes

to the warehouse)
 

b. Schedule selection and transportation

0. Select the order and transfer it to shipping

 

d. Packing
 

e. Loading

f. Transportation: Per Mile

Per CWT

Per Ton
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15.

17.
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[Mi yrnl maid? morufiy prmnxessirwgz

3. Cutting Yes No

b. Slitting Yes No

c. Burning Yes No

d. Shearing Yes No

C. Others Yes No

1F NO ABOVfi:

Why do you do it?
 

 -. .—

Who does your purchasing?
 

ho vou lease or own your equipment? Lease
(1

Why do you prefer this method?

Own

 

 

 

Who makes the investment decisions?
 

Who makes the investment decision on materials

handling?
 

 

  

Dollar value of money invested in:

a. Transportation EQ
 

b. Material Handling
 

c. Pre—Processing
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l8. Paperwork available:

Company Annual Report P & L Statement

Order Blank Inside Sale Work Sheet

Company Stock List Balance Sheet

Transportation Ton. Rept. Truck Trip Tickets

Others

(Jhiflii: PiMJCtRSSJiJH

l. Apyn%)xinmmxc nununer of‘<>rderm; haiuiled iai orme day:

a. By Telephone

b. By Mail

c. Other

9. Check below the time period when a majority of

your orders arrive:

8-lO AM 1-3 PM

10—12 AM 3—5 PM

After 5 PM

i. What is your inventory control procedure?
 

 

 

A. Do you check orders for credit purposes? Yes No
*—

lf Yes, what is the procedure for checking credit?

 

 

5. What is the average time it takes to process an order,

i.e., from the time it arrives by phone until it

reaches the warehouse?
 

 

S(b)Pastest time you can process an order:
 

6. What % of your daily orders are Will Calls?

7. What percentage of your daily orders require special

handling (non—standard delivery date, needs naterial

today, rush, hot)?
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10.

ll.

l5.

l6.

17.

IBM

th(, nuik<3s tin: (Jvr:i:yl<n1 zis t() WlHJLlHFI' tin: ()PLU’P ;3«%;s

special handling?

lnside salesman Vice—President

Office Manager President

Other

How much do you feel the cost of processing an

order is increased by special handling?

Ho increase lO—lS%

C—5% Over 15%

S—lO%

What is the average number of calls received in one

day?

Average number of items per order

Describe briefly the procedure followed in getting

an order from the telephone to the warehouse. Chart

out a flow chart of the order.

 

 

 

 

 

 ~—-.-—-

Type of form used:
 

Extent of the use of Data Processing
 

 

 

Are the Inside Salesmen broken down by:

a. Products Yes No

b. Customers Yes No

When is the invoice sent to the customer?
 

Does the inside man handle claims? Yes No

If Yes, do you see a danger here?
 



18.

1‘).

Does the inside Salesman place the location of the

material on the order? Yes No

Ii" No, who does?
 

Are slot assignments: Fixed Variable

.SCHiPHDUILLNC}

1.

I)

{-0

-)o

H.

6 .

7.

8.

9 .

10.

Number of bays in warehouse
 

Material in each bay
 

 

 —_———q__.

Number of different jobs in the warehouse
 

Types of jobs in the warehouse
 

 

Do you have a man who does nothing but schedule

selection and transportation? Yes No
”-

if No, who does you scheduling?
 

Do you have set daily transportation schedules?

Yes No

Do you find that most customers desire early morning

deliveries? Yes No

if Yes, how do you handle the problem of schedul—

ing all orders for AM delivery?

 

 

What procedures are followed when an order is

expedited?
 

 

how does pre—processing affect scheduling?

 

Are there standard pre—processing times? Yes No
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[1. Do you have to wait until pro-processing is over to

schedule transportation? Yes No

if. How long does it take to process an average order

through the warehouse?
 

Time for:

Cutting to Length

Slitting

Erirnirh;

Shearing

 

 

 

 

ll. Dascribe briefly the procedures followed in schedul—

ing a routine order for selection, packing and

transportation.

 __ ...._.._»__.._._.__—._-—- ,______ ”7‘... «-

 ,—.___..—r——_..——.__..—_.-— fiVo i..-_ _.. —--~—.. -————-o- “

 m-” ~ »~- H" -‘.__~--...— 

1“. Describe routing for pre—processed order.
 

 

 

l5. What is the % increase in scheduling due to special

handling?

No increase _ lO—15%

O-S% ‘_ Over 15%

5-10%

1 \l. tilfil.lfi(7'Pflfd(}

l. Do you have special times during the day or special

shifts for selecting? Yes No
--_

If Yes, what is the time or shift?
 

2. Does pre~processing effect selection? Yes No

If Yes, briefly explain.
 

 

i)

3. Would this answer change if cutting to length was

not included in pre—processing? Yes No

N. How does the material move in the warehouse?
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lVlhlt, (w(]n11;:nkrrxt lSS 11:;eni tCJ

lhwmlhir Forkwhift Trucks

Side—Loader Fork Lifts

Stacker Cranes

Overhead Cranes

Push Carts

Dollies

Others

What is the % increase in

lunwlling?

Ho increase

O—U%

D—JO%
——-__'-—_'~—

Warrdniuse ikfl3ign: (Overfi

is warehouse laid out well? Yes No

Does material flow well?

PACN<lNG IUJD LHlIPIWUJG

1. What percentage of your daily orders require some

form of packing?

move material:

Number Weight Capacity
  

 
 

  

  

  

  

  

  

  

  

  

selection due to special

lO—lS%

Over 15%

Yes No

 

What percentage of your daily orders require some

protective package for the product itself?

Do you use s

shipping? Yes No

pecial personnel for packing and

Do:s the driver help lead his own truck? Ye

ls there a special time of day or

for packing and shipping your own truck? Ye

if Yes, what is the time/shift?
 

S

(7

Q

a special shift

s there a special time for packing and shipping

common carrier shipments?

if Yes, explain

Yes No

No

No

“Q

—.—-—-—
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1. Does it take more time to load a shipment on a

customer's own vehicle? Yes No

if Yes, what is the percentage increase over

the time it takes to load your own company's

trucks? _

H. What causes the greatest delay in packing and ship-

ping an order?
 

O”. What is the % in~rease in packing and shipping due

to special handling:

No increase fl lO—lS%

O—b% Over l5% __

5—10%

ID. Do you make shipments to branch plants? Yes No

if Ves, how is this handled?
 

 $-._~__-.._ _—

—._‘— 

ll. how is material loaded when there is heavy and light

material or fragile and non—fragile material in the

same order or trip?

— 

 

 

l2. For split orders, how are they grouped?

Parts of the order move to a central location

Truck is moved from bay to bay

l3. Would the same answers in 12 apply for common

carrier shipments? Yes No

If No, explain.
 

 

1V. TRANSPORTATION

1. What is the percentage breakdown, by mode of trans—

portation, of the yearly outbound and inbound tonnage

offnmu°company?



1(a)Have these percentages

17.

3.

MA)

Inbound Uutbound

Pal I {'05: i %

I’igf’jy Back %

'frutd< — (X3 %

Air %

Private auto, bus or taxi %

eri i.€? r’ 35

all] (1111 %

’frucn — Own %

{Jthers %

last 10 years? Yes No
——-—_—_

%

%

%

%

%

%

0/

/0

of

/O

%

changed significantly in the

 

  

Number of vehicles owned
 

Types:
 w-“

 

 

Number of vehicles leased
 

Types:
  

 

 ———’—

Why do you lease/own?
 

 
 _._..o .—_._-~

 
___... Hu—u. -—_—___- —-—.—-— -——

Who performs the maintenance?
 

If you have your own fleet: are the drivers

uniminiyxmi? ‘Yes [do
——.‘-- ——

Do you feel that having your own fleet helps sell

your company? Yes No

How long have you operated your own fleet?

What is the reason you decided to use your own

fleet?
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Hi").

17.

161

Poor common carriage service

More control over operations

hetter delivery service

Lower costs

UUlt‘EI’S

 

 

 

 

 

Do you have set transportation routes? Yes_ No

if Yes, what are these routes?
 

 ————- —-—___—_.—..._.4_.. —-. .—.~.. —

 
_'-_.__~o——.._a— -

ho your drivers make the same run every day? Yes

r. '-

N O

lixpliiin {insvxxr
 

 
 ._ ——_... _

How were these routes set up?
 

 __ - -..—r w..._—— .-__,

 

Does the driver:

a. do out and work back

b. Work out to the more distant point

ho your drivers make more than one trip a day?

Y<3s Nc)
-—.——_ _—.—_.

Average number of stops per trip: Local Over

the Road

Average weight per trip: Local ___ Over the Road

Average mileage per trip: Local Over the

Road

Total mileage per year: Local Over the Road

Do you have a procedure for checking on delivery

time? Yes No
m”

if Yes, explain.
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‘-. Do you have a standard figure which gives you how

long a trip should take based on # of stops and

Yesmileage?

If Yes,

..—-.-—o— - -.-—c_ol —- . .p _-l ....-*_.

\f ‘

L' R 11

FEB"?

fl . How often do

naily - ‘

Weekly

.N‘. Over the cou

time of:

;$;ihk3 «lily

lst

Ifnd kknuiin

Beyond

.3. how much

10(%

[w
7JN
r“ \07

I-) 1/0

95%

NLHIG

9”. Do you ever

if Yes, he

order

Worning

g

unloading is

7.}. L

send

-__...-- _.

No

explairu
 

  

is received

22nd Ifloruiixug

done by

‘ '7

ail

two drivers

PI(»ft€n?

review yxnn“<ielivery

Monthly Other

Annually

of a year, what is

ptitiAJLilsZ’

the delivery

 

All Orders Non—Processed

% %

% %

% %

% %

your

on a trip?

 

driver?

Yes No

 

 

O5. Do your drivers put material away for customers?

Yew; No -

26. How do you determine what facilities the customer

has for receiving?

“7. What percentage of your daily orders require special

delivery? __ __

PM. How much does special handling increase the cost of

transportation?

Ho increase 10-15%

0—5% OVCP 15%

5—10%



lti

99. Are any vehicles assigned for the exclusive use

()L a [wirti(nilar'<3ustxnner? ‘Yes No

111' Yes, how many?
 

 

 

 

 

 

 

go. Does your company carry back—haul material? Yes

N o

If Yes, what kind of HQLCP‘JI?

What particular rou e?

31. How many transportation claims are handled per

year? CT CC

Procedure: Own Truck

N f

32. How do you determine whether to use your own truck

or a common carrier?

 

 

 

 

-._._._.___.--A-_.-.. “-.——-k-———.—— -—--—». - . .-
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Q Number

IJTWCFWJAIJ QIHfiS’LIOAhdAlJRE

})[31WtH%UTl(MJ OF “HUTALS

All information rontained In this questionnaire will

be held in strict confidence. No company names will be

used in any way.

Please complete the following questionnaire and return

it in the enclosed envelope. To insure maximum validity,

please do not discuss the questions with any other members

c)f youi*cxnnpany.

————_—————.a-——-————-—————————_—————————_-———-_—————————————

(XQJPANY NAWWJ
 

Once a O—Numher is assigned, identification will be

I“€?Inr)\/ca.i.



l (I) ('2)

l il‘fijiillllli ()13il'fiili iglllli3‘ '1.()LJll/X.Llilfi

Your position in the Company
 

Number of years employed by this Company
 

lhimbcqc ol':¢eain; e>4uxrltnice (n1 ycnir pnuesern; jcfl)
 a.-—

Nhat do you consider to he the major advantage your company

has over its competitors? (Pleas .K one below)

Pritx3

13:1 1635

Product Quality

Efficient Delivery Service

Strmum; Prodiuu; Line

Variety in Product line

Others: Explain

 

 

 

 

 

 

 

What do you consider to be the major advantage your top

competitor has over your company? (Please check one below)

Price

Sales

Product Quality

Efficient Delivery Jervice

Strong Product Line

Variety in Product Line

Others: Explain

 

 

 

 

 

 

 

Given identical physical products, do you feel that one

3.8.0. can handle an order better than another? Yes

No

Do you feel 5.8.C.'s have been successful in their efforts

to sell customers on letting the Center bear the cost of

carrying inventory? Yes _ No

Do you feel that the increase sale of imported steel has

injured the competitive position of your company? Yes

N 0

‘—

———.—

in terms of delivering the right product to the customer as

quickly as possible, how would you rate your company as

campared with your top competitors?

'
1

l a 3 H ,

Hell Below Below About the Same Above well Above

W



[ht/,7)

Wluuwv, in ymuir Ufillfltnl, do Huhat delays iilthaliverirugzni

order occur?

LHNJuI‘ PITHJCSLZngj

Scheduling

LlelLWEtiIut

Parking & Shipping

l‘r'alrlrtlicii't.l 12g;

 

 

 

 

 

how important do you feel quick, e ficient delivery service

h; to ycuuclxnnpany's (unstomers?

1L 2 3 I l

”wry important important Of Mild Importance Unimportant

5

Very lhlimptdumint

what do you consider to be the most important aspect of

quick, efficient delivery service?

Order Processing

Scheduling

Selecting

Packing & Shipping

Transportation

 

 

 

 

 

ho you feel top management in your company overstresses

customer service? Yes No

Understresses customer service? Yes No

What would you consider the most frequently lodged complaint

customers make about S.S.C.'s?

Price

Sales

Pr*oclu<:t Lula lilzy

inefficient Delivery Service

Small Product Line

Other
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AldfilC/’tifll'13u ElliNlTZ'BO {lifllddfi Cbflyfhtflj

The male] used in this thesis describes, verbally,

W

i be. if aF
4

ibutios system as it snou

sample Center perfectly matched the model, then that Center

was given three points. if the sample Center was the

antithesis of the model, then that Center was given zero

poi.u.:. The i xllouirutrneasuremnnit systmnn shows tfluc basis

for the allocation cf points for each physical distribu-

tixlrl i'a«:t()r'.

Vor each factor, points were allocated based on an

ideal. in some cases, the Center was not performing accord—

ing to the ideal, but what they were doing was appropriate

for their particular organization. For example, a computer

order entry system would be inappropriate for a very small,

single-unit Center. ln such cases, the allocation of

points was based on what was appropriate for the individual

Center.

Order Processing
 

1. How the order arrives at the Center

3 Paints - QD—lOO% by telephone

2 " — 80-89.9% by telephone

l " - 70—79.9% by telephone

0 " — Less than 70% by telephone
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“low or lhe incoming orders throughout the day

‘i Points

') H

r,

J H

U H

ljrfxlit, clue

_) Point. 1‘;

"3 H

O H

lletlnwi of‘

?) Poilits

’_‘\ H

r

‘ H

l,

i‘ H

l‘.Xl.Qlli; ()1.

)

3 Points

’3 H

(.l

1 H

() H

Speed in

% Points

1) H

1 H

O H

0

Even distribution throughout the day

One time period punching

Two time period bunchings

no knowledge of the time when orders

arrive

I

4- YD

L

C

‘ ',.' ';»‘ ‘ K 1‘ ‘ "A “\ 1"

lll.<llb\,l'j cunt, u }
.

inmhwliaI»: imlvermxiry LrlJLnECMUYNJ by

computer

(JUHQJULLH‘ atLjuslmgd uvitllgorillt—Lnlts

Ki: PtiHX 0111].!

Handwritten files or manual files

cking

Credit codes set up for all accounts

Credit checks for new accounts only,

poor r1 ks and others

Credit ch ck made on salesman's per-

sornrliwerd

Complete credit check for all orders

order entry

Qn—line

Flexiwriter

Typewriter

handwritten

the use (M'(filta processirng

Used in all major areas

Used in three areas, e.g., sales,

billing and accounting

Used in two areas or less

None

rder processing

Fastest one—third

Middle one—third

Slowest one-third

No information on how long it takes to

process an order
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‘ll'llvr‘ fll"1)','t,.‘i3{SLllfC crust

) Points — Lower one—third in terms of cost

’ " « Middle one-third in terms of cost

l " ~ Upper one—third in terms of cost

0 " - no not know their costs

9. flnnnwm'axt orders luurlled on a Ftnnrnil basis

‘oints — Lowe t one—third

" Middle one—third

I »-llirlmxst (hie—tlrird

Ho information

ll). Decisilnlrni sneelal Fruriling

 

9 loints - higher level than inside sales manager

" ~ inside sales manager

l " - Inside salesman

H ” — do particular responsibility

lereluiust> hairllirg:

ll. The affect of pre-production processing on

scheduling

5 Points — do affect

a " — Affec s some operations

l ” — Affects all operations

0 " — an reply

l3. luw3r<M? ot' prwgdtu:ti<ni CtfllLITll

% Points - have a production control department

2 " — Have someone who does the job

l " - have no production control department

0 u __ __

lfl. Thirelnnise (lesiggn

Points _ Excellent

2? " - (iOCJd

l " — Fair

0 " — Poor

lM. Materials handling system

3

3 Points Excellent

3 " — Good

1 " — Fair

0 " - Poor
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‘l. lurt'lxllwf Nl' lrlrlttrrlitl

a Plllblli — lixc(‘llxwlt

(

;’ " —— 10ml

1 " — PWiiI“

(J " - ll! )(3 I"

lb. denrhari time for shipping orders

\ f . 4 u ‘1] ’4‘ 3- -‘ - >‘ I, ~ ‘ (- -' 4‘ 1 ‘- -. - r, ‘ r‘ :7- ‘ - ‘— -.

C'ill‘ x; "' .'.(,‘~_ L, DI wfilnl) lift, uflig-‘ph Cl «AL; OIlC LIJJHC

’ " — lama: orders aIT?.fillpde at tnr; time

i " - inlippimng occtnn: thrcnnnlout tune day

0 " - No reply

lY. Tran-k lawidirnj by chfliverds

3 Points - Less than 25%

a " — 45% — M9.9%

l " — 5(% - 7M.9%

U ” - 75% or more

19. warree at will-call business

g Points — Less than 5% of the outbound tonnage

P ” ~ 5% — 9.9% of the outbound tonnage

l " — lb; — ll.9% of the outbound tonnage

t ” — l5% or more of the outbound tonnage

£9. Causes of shipping delays

” Points — Uncontrollable from a physical distri—

bution standpoint, e.g., mechanical

breakdown, pre—production processing

and special packing

” » Fairly uncontrollable, e.g., poor

personnel and poor transportation

equipment

1 " — Fairly controllable, e.g., poorly

assembled orders and lack of handl-

ing equipment

U ” — Uontrollable factors, e.g., lost

material and poor shipping space

J’O. ‘darwehtnise «co:rts

3 Points — Lower one-third

P - Middle one—third

l " - Upper one-third

”' " he not know their cost C
f
)



l7?

'i‘rfins p o 1" ta t i on
   

?l. scheduling of orders for transportation prior

to selection

Points ~ Yes

') H __ __

i H _

a " _ _

Us. Use of daily transportation routes

5 faint: - haily schedules set up and used

3 ” — acme sohedules used

l " — Schedules between company facilities

only

0 " - Ho daily schedules

0

a4. Outbwund tonnage

R loints — r T5% via private transportation’
\

\
i

d

l
g I
?

\

2 ” ~ 5u% — ?M.9% via private transportation

l " a 95% - “9.9% via private transportation

0 ” — Less than 25% via private transporta-

tion

2“. heason for the use of private transportation

’ \

Points — setter delivery service

!

J ' - Kore control over operations,

flexibility

l ” — Poor common carrier service

0 " — Lower cost

35, Method of purchasing private transportation fleet

< Points - Lease with legitimate justification

2 " — own with legitimate Justification

l " — Lease with poor justification

0 ” — Own with poor justification

36. Weight per truck

3 Points — Top one—third \

2 ” - Middle one-third

” — Lower one-third

O " — No information available



'Ji}

" .

Q
J

y
—
o

Number of

')

l’HlliL.)

) H

l H

t) H

t H

J H

{} H

number of

a reintu

H

H

l

{l ”

”ltur if

) D a ' .-.

’4, l (J 1. 1’1 t/ L

H H

‘l H

O H

hegree of

3 Points

) H

l H

U I!
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st(nis [mar tufiip

Lovnjni, orM2—tlrirtl

Middle one—third

Highest one—third

No information available

5 tfip

Elites: one—third

Riddle onentnird

Lower one—third

pa) lnlfimwnati(ni:ivaiijnile

trips mide per day by drivers

Less than 33% make more than one trip

per day

33% — 60.9% make more than one trip

per day

('73, p N \ o ,1 ,__ if f. 1 r r

U{,u alml hiipler {mine IerE?‘tnar1<3ne

trip per day

No information available

1
.

the drivers' daily trips

Seldom make the same trip every day

Sometimas make the same trip every day

Very often make the same trip every day

Always make the same trip every day

unlcnrlirmjliorna by thciverfs

Less than 25% done by drivers

25% — “9.9% done by drivers

50% — 7U.9% done by drivers

75% or more done by drivers

Determination of customers' receiving facilities

5 Points

9 H

(

J H

d ”

Written questionnaires sent to

customers

Salesmen check out customers'

facilities

Depend on information from drivers

No procedure to check customers'

facilities
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Control checks on drivers

Contrwd_<h3vices set

sheets

” " — Spot checks made by

customers

5 Points

1 " — Depend on sales pers

complaints

U " - 30 control devices

up

telephone

onnel to pick up

’

63L

Hrdrrs requiring special delivery

Points 1% or less5 -
3 " — 5% — 1.01%

l " — l0% — 5.01%

0 " — More than 10%

Delivery time for orders based on the percentage

of orders delivered on the first morning or

better

5 Points — Top one-third

P " - Middle one—third

i " — Lower one—third

0 " — do records kept

Degpéee (>f 'zick—Jniul

3 Points — Juy—outs and mill purchases

2 " — Mill purchases only

1 " --lfiuy—OLHx3 only

0 " - Na back-haul

Transportation costs should be

3 Points - Lower one-third

2 " Middle one-third

l " Upper one—third

0 " No cost information

minimized
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STATldTiCAL COMPUTATIONS

Appendix C contains a series of tables detailing the

computations used in Chaoters 5 and 6. There were three

statistical tests used in these chapters. First, a t-test

Was used to see if the mean score of the sample was signif—

icantly less than the score of the normative model. The

fknwmila tuwxi was:

t=£§£fl.l
Q

Second, a comparison was made between two sample means.

The formula used here was:

 

_ ’ 2

X “h, ..

_ 1 Z . - (f‘ .L l

t — 3“”, S— — - CW 7?— r“— .

oil-iq Xl'X2 \Lle 142

Third, a chi—square test was used in Chapter 6:

 

1Details can be found in: John E. Freund and Frank

J. Williams, Modern Business Statistics, (Englewood Cliffs,

N. J.: Prentice-hall, Inc., l9583, p. 233.

2Details can be found in: Frederick E. Croxton and

Dudley J. Cowden, Practical Business Statistics, (Englewood

Cliffs, N. J.: Prentice-Hall, Inc., 19607 Chapter 23.

jDetails can be found in: Quinn McNemar, Psychological

Statistics, (New York, N. Y.: John Wiley and Sons, Inc.,

19607 Chapter 13.
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TAHLH l6.——bifference between the Mean Number of Points

gtcormul on (huler ldchessiing of‘lhnall_zand lxirge (knaters.

._.. ._ _._ . -._ ..—w —.._._- ..._..-- ..-. __ — 0--.- _......._-- .-_.._

Small Large

 

  

—«_-—a—. _. ._ . q - fl-.' _-._ 2—77- __.—..._.. -m k .-

 

    

 

Sample 3 9

Centers X(Points) X“ X XL

1 13 169 11 121

n :2 119 15 225

3 17 269 17 289

M 20 900 13 169

5 16 256 16 256

6 . 15 225 15 225

7 in 196 16 256

:1 14 196 11 121

9 13 169 . l3 169

10 11 121 ° 23 529

‘11 17 ' 289 16 256

12 - _ ' 15 _ 225

13 ‘ . ' 26 ‘ 676

162 215m 7 207 3517

i] = 1u.727 . i, = 15.923 .3w1 = 2u5u—1622e11 = 68

N1 = 11 n, = 12 Sw2 = 3517—207 13 =221

S = R S = 2 S : ‘ _
.wl 6- W2 2 1 w 289

1 1“. 'f‘-—*-
s— — = + —e = ' 2 12' = .X1_Xq J289(11 15) U2. 01-2 1 48

 

C
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H .
1
1
"

-
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J

H
~
d

°
I

H \
f
l
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O

{
‘
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L
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‘
v

ll

H8. —.80< -2.069
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'wnamc 17.——Difference Between the Mean Number of Points

Scored on Warehouse Handling of Small and Large Centers.

 

  

 

  

 

 

Sample Small 2 Large 2

Centers X(Points) X X X

l 17 289 17 289

2 14 196 16 256

i 17 289 18' 324

4 17 289 16 256

5 15 225 20 400

6 16 256 12 144

1’ Iii :524 P2 1484

H 16 256 18 ’24

9 18 324 19 361

10 10 100 19 361

ll 14 196 11 121

12 1 16 256

3 23 529

172 2744 227 4105

. 1722
N1 = 11 N? = 15 8wl = 27uu——TT— = 56

Y] = 15.636 X? = 17.46 2

H -, , _ Sw- - 4105—227 =1u1
ow]: 5n hwp= 141 2 13 ——"

Sw = 197

$71-25: .,197(%—1- + —i—_—) = 1 3

= -1.40< —2.069
 

 

Fail to Reject
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TABLE 18.--Difrerence Between the Mean Number of Points

Hunred on Transportation of Small and Large Centers.

_._-. ...-'_._.. ._. ....--» M—v—o- ——.—..——. .—..- _

_ _—_..,.fi_. ._._ .. ___..._.—..—.. “www.‘.—....

  

 
 

 

 

 

 

H, Small Large
.nimple

2 2
Centers X(Points) X X X

1 17 289 24 576

2 28 18a 19 361

3 19 361 24 576

u 15 225 2a 576

5 2/ 729 25 625

6 24 576 30 900

7 18 321 28 78M

8 ' 28 78M 32 1029

9 30 900 39 1156

10 26 676 31 961

11 39 1521 28 78M

12 3a 1156

13 39 1521

271 7169 372 11000

N1 = 11 N2 = 13

X1 = 2u.6u X2 = 28.62

SW1: H93 Sw2= 355

3w =7169_31l: = 7169-6676 = 193
k 1 11

37°2
3wq=11,ooo——j§—-= 11,000—1o,6u5 = 355

SW =
8&8

_ 1 1 _ -
S§1_i2— J8M8<TT + 1_) - 2.52

__2H.6u—28.62 _ —3.98 _
t— 2.52 — 2.52 - -1.58< -2.069
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TABLE 19.-~Difference Between the Mean Number of Points

Scored by Small and Large Centers.

.v— -4 , . . - .. -_._ _._.1._,.—__2-1____._.

..- ...-_ ~ .__ _-___.-.._, -_____..-_ . _._— -1—

 

Nl = 11 N2 = 13 Swl=33.72l-6052%11= uu6

7‘ : rr V =
r)

‘1 )3 ”2 62 Swj=51,22O—8O6L%l3=1248

xx] = 605 2x” = 806 8w = 1698

1]”: 33.721 1x83: 51,220

aw} = MH6 8w2 = 1288

_ ’ 1 1 - “““ _;1_;q_ J1891(ll + 13) _ 112.833 — 3.58

55—63
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TABLE 20.——Difference Between the Mean Number of Points

Scored on Order Processing of Low and High Profit Centers.

 

.-.—-..—______——.__._____ _.__..__._- , -.___

. . -.~._.——. -...-_. _..... ~-..—-_...,--_.—

  

 

   

 

 

a. Low High
sample 2 2

Centers X(Points) X X X

1 12 199 13 169

' 20 900 11 121

3 13 169 15 225

9 16 256 17 289

5 15 225 17 289

6 19 196 16 256

7 15 225 13 169

8 19 196 16 256

9 11 121 13 169

10 23 529 11 121

11 17 289 16 256

12 26 676 15 225

196 3926 173 2595

N1 = 12 N2 = 12

X] = 16.33 22 = 11.12

Wl— 225 Sw2= 51

sw =3U26—196? = 3926—3201 = 225
h 1 ' 12

U 3 ,r 1732 3 .1
uw2=2513— 12 = 2695-2199 = _51

SW = 276

s:- 7; = 127661—3- + L5) = JR = 6.782
kl-A2 c. 1L

16.33-19 2 1.91 , 9
6.78:) 6T72 " .2817\ (”.069

 



186

TAHLH H1.--Hirrerenee Between the Mean Number of Points

Snurud on Warehouse Handling of Low and High Profit Centers.

  

 

 
 

 

 

Sample Low 2 High 2

Centers X(Points) X X X

1 19 196 17 289

2 17 389 17 289

3 16 256 16 256

9 15 225 18 329

5 16 256 17 289

6 18 329 20 900

Y 12 199 18 329

8 16 256 22 989

9 18 329 19 361

10 19 361 10 100

ll 19 196 11 121

12 23 529 16 256

198 3356 201 3993

111 = 11 92 = 12

X1 = 16 )0 X“ = 16.75

5W1” 89 SW2: 125

1982
1W1=3358' 12 = 3356-3267 = 89

2012

Sw3=3993-—T§— = 3993-3368 = 125

MW = 2.1.“

_ J 1 71_ _ '*—— _3: _ - 21“(12 + 12) — 19.7 - 3.10

Al-X2

 

=16.50-16.75 _
t 3.10 - -.08069< .2069

WL‘
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TAHLE 22.——Difference Between the Mean Number of Points

Scored on Transportation of Low and High Profit Centers.

 --. -.__.. .-

 

 .,._. ._ _._,-__..1.._-__—._ —.——.

 
 

 

  

 

 

u, Low High
odmple 2 2

Centers X(Points) X X X

1 28 789 17 289

2 15 225 29 S76

3 29 576 19 361

9 27 729 29 576

S 29 576 19 361

6 18 329 25 625

7 30 900 30 900

8 28 789 28 789

9 32 1029 39 1156

10 31 961 26 676

ll 39 1521 28 789

.2 39 1521 39 1156

335 10125 308 8299

N1 = 12 N2 = 12

11 = 27.72 22 = 25.67

(AN-1: 773 bw9= 339

Swl=10,l25-3Eg = 10,125-9,352 = 773

2

qu=8,299 _§%%_ = 8,299-7,905 = 339

SW = 1112

" - ’ 3'..— L : =U§]_§2— J1112<l2 + 12) 48.929292 2.90

= .776< 2.069
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TABLE 23.--Differenee Between the Mean Number of Points

Scored By Low and High Profit Centers.

X

7‘

L)

1:1

E

I

X

’)

L:

l

Xl—X

=60.75—56.83 _

12

60.75

1338

729

95,625

N2

= J1899(%3-+

2

 

3.78

1_
2

_.—_——.__._‘

--.—__._._

12 Swl=95,625-7292%12=1338

56°83 Sw2=39,316—6822%l2= 556

556 Sw = 1899

682

39.316

= 19.3985 = 3.78

1.09< 2.069
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'PAHLE 29.—~Compilation of the Chi—Squares Used in Chapter 6.

,. ...i. . . .7 ~._V. . .. -_.- . .——o_-—.._.—.~__ - -m— w,—

-,._ . -9- .. _ .-,--.._._- _.-... --.. ._. . w -_-_-- ——..—..._ .w.--—._— 9 W

 

 

 

  

o E O-E (o—E)2 (o—E)2eE

Table 9

21 19 2 9 .2105

19 17' 2 9 .2353

19 17 2 9 .3253

1% 18 5 25 1.3829

3 5 2 9 .8

3 5 2 9 .8

3 5 2 9 .8

9 5 9 16 3.2

0 0

0 0

0 0

1 0

x2=6.67

Table 5

29 23 1 1 .093

20 22 1 l .095

20 22 1 1 .095

22 22 0 0

0 1 1 1

L 1 1 l

2 1 1 1

1 0 0

x2=3.16

 



KPIUsllfl 2’4.-—43011t11HJeL1.
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o E —E (O-E)2 (O—H)2%E

Table 6

0 0 0 O -

0 0 0 0 -

1 0 1 1

1 0 1 l

29 29 0 0

22 2 0 0

21 22 1 1 .095

22 23 1 1 .093

2:.088

Table 7

7 5 2 9 .80

5 9 1 1 .25

5 9 1 1 .25

0 9 9 16 9.00

17 19 2 9 .053

17 18 1 1 .056

17 18 1 1 .056

23 19 11 16 .991

 

’3

x“=6.91
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TABLE 29.—-06n11nue0.

0 1 0—1 (0—1;)2 (O—E)2%

Table 8

0 0 0 o

o 0 0 0

1 0 1 1

o 0 o o

0 0 0 0

1 0 1 1

0 0 o 0

0 9 0 0

13 7 6 36 5.193

5 7 8 69 9.192

9 7 7 99 7

b 7 8 69 9.192

6 10 9 16 1.600

10 9 1 1 .111

10 9 1 1 .111

11 9 2 9 .999

5 6 1 1 .167

6 6 0 0

7 6 1 1 .167

7 6 1 1 .167

 

x2=33.l9

 



 

19 '1.)

 

 

 

TABLE 29 .——Continued .

o E O—E (o—E)2 (O-E)2+E

Table 9

8 10 2 9 .9

10 9 1 1 .111

8 9 1 1 .111

11 9 2 9 .999

10 6 9 16 2.667

2 5 3 9 1.800

9 5 1 l .200

5 5 O 0

2 3 1 l .333

9 3 1 1 .333

3 3 0 0 1.333

1 3 2 9 .333

2 3 l 1 1.333

5 3 2 9

3 3 0 0

3 3 0 O .333

2 3 1 1 1.333

1 3 2 9 .333

9 3 1 1

3 3 0 0

 

R
.
)

11. 900

 



'|'/\l".l.|'2 L'9 . --(,‘(>111,,i nuetl .

193

 

 

 

 

o 6 0-2 (O—E)2 (O—E)2£E

Table 10

10 11 1 1 .091

10 10 0 0

7 10 3 9 .900

13 11 2 9 .369

8 8 0

7 7 O 0

11 7 9 16 2.286

3 8 5 25 3.125

3 2 1 1 .500

3 2 1 1 .500

1 2 1 1 .500

1 2 1 1 .500

3 9 1 l .250

2 3 1 1 .333

3 3 0 o

6 3 3 9 3.000
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'PAHLH 29.--Continued.

 

 

 

 

o 6 0—9 (0-13)2 (0-E)2%E

Table 11

3 5 0 0

3 3 0 0

3 3 0 0

9 3 1 1 .333

2 2 0 0

3 2 1 1 .500

9 1 2 9 2.000

0 2 2 9 2.000

9 / 3 9 1.286

2 6 9 16 2.667

10 6 9 16 2.667

10 3 9 1.286

1 9 16 3.200

7 9 3 9 2.250

3 9 1 1 .250

6 9 2 9 1.000

7 9 3 9 2.250

9 3 1 1 .333

2 3 1 1 .333

1 9 3 9 2.250

7 9 3 9 2.250

3 3 O O

0 3 3 9 3.000

2 3 1 1 .333

2

x =30.29
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TABLE 29.——Continued.

 ._ .. ._ _.-.. *,.__ .1 ".1- __. - P- —. .__,,_____‘ _.__......_

-.—. _-. M... _. ._..—.._—..._... ____._. _.._ -F-v~—~- M..

 

 

 

0 m O-E (o—E)2 (o—E)2+E

Table 12

8 8 0 0

11 8 3 9 1.125

9 8 1 .125

9 8 9 16 2.000

5 9 1 1 .250

5 9 1 1 .250

3 9 1 1 .250

3 9 1 1 .250

9 6 2 9 .667

1 6 5 25 9.167

6 6 0 0

12 6 6 36 6.000

5 3 2 9 1.333

3 3 O O

3 3 0 0

0 3 3 9 3.000

2 2 0 0

2 2 0 0

1 2 1 1 .500

9 2 2 9 2.000

2
x =2l.92
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TAMLE 99.—-00ntinued.

 

 

0 L O—E (0—13)2 (0—E)2eE

Table 13

1‘3 1;? 3 9 .750

8 11 2 9 .818

0 11 . 9 .363

13 11 2 9 .363

'/ F’ 1 1 .125

11 8 3 9 .500

9 8 1 1 .715

5 8 3 9 1.125

R 9 2 9 1.000

3 9 1 .250

9 9 0 O

5 9 1 1 .250
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